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AN APERTURE PROVI DED FOR SUCH CARTRI DGE BACKGROUND OF gﬁg é,l

5 Field of the Invention The present invention r s

i nk cartridge for ink jet use haviny hn-aperture serving as an
opening for ink filling, which is sealed, and the i nvention rel ates
to a nethod for sealing such 10 aperture. Rel at ed Background Art
As an ink cartridge suitable for use in the technical field of ink

known, for 15 exampl eV T GaRpRiRGa AR SaIRE 0k B uig. ng '
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ink filling opening ther

BACKGROUND OF THE INVENTION
5 Field of the Invention
Thé.present invention relates to an ink cartridge
for ink jet use having an aperture serving as an
opening for ink filling, which is sealed, and the
invention relates to a method for sealing such

10 -aperture. . | |
Related Background Art

As an ink cartridge suitable for use in the
technical field of ink jet printing, the one having a
structure shown in Figs. 3A to 3C is known, for

15 example. Fig. 3A is a cross-sectional view showing
such ink cartridge. Fig. 3B is an enlarged sectional
view sﬁoWing the ink f£illing opening thereof. Fig..3C
represents Fig. 3B, observed from below in the
direction indicatéd by an arrow in Fig. 3B.

20 In Fig. 3A, a reference numérai 300 designates an
ink cartridge formed by polypropylene (PP) or the like,
for example. The ink cartridgé 300 substantially
comprises a container 302 for a member that generates
negative pressure, which is partitioned by a

25 partitioning wall 301, and an ink container 303. The
container 302 for a member that generates negative |

pressure and the ink container 303 are conductively
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represents Fig. 3B, observed frombelow in the direction indicated by
an arrow in Fig. 3B. 20 In Fig. 3A, a reference nuneral 300

desi gnat es an ink cartridge forned b& pol ypropyl ene (PP) or the like,
for exanple. The ink cartridge 300 substan# ally conprises a

contai ner 302 for a menber that generates negative pressure, which is
partitioned by a 25 partitioning wall 301, and an ink contai ner 303.

The contai ner 302 for a nmenber that generates negative pressure

d the ink t ai 303 ducti | :
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ink to an ink jet head (not shown) that can be mounted
5 on an ink cartridge. On one wall of the container 302
for a member that generates negative pressure, where
" the ink supply port 305 is formed, an air conduit hole
305 is arranged away from the ink supply port. In thé
interior of the container 302 for a member that
10 = generates negative pressure, a negative pressure
generating meﬁber 307 formed by a porous element or the
like is contained to absorb and hold ink, while ink is
contained directly in the interior of the ink container
arranged adjacent to it. For this ink container 303,
15 = an ink filling port 309 is formed as an aperture to
.£fill in the container with ink directly.

As shown in Fig. 3B, the ink filling port 309
.substantiallylcbmprises a recessed portion 30%9a where a
plug, to be described later, is inserted under pressure

20 to airtightly.close the ink filling port 309; and an
aperture 309b formed on the bottom of the recessed
‘portion 30%9a and arranged to be conductively connected
with the ink container 303. A plug 310 that can be
inserted info the recessed portion SOQa is usually a

25 metallic ball of SUS or the like or a plastic ball of

PP or the like. Then, a ball of the kind is inserted

into the ink f£illing port 309 under pressure after the



t he inﬂ supply port 305 is forned, an air conduit hole 305 is
arranged away fromthe ink supply port. In the I nterior of the
contai ner 302 for a nmenber that 10 generates negative pressure, a
negative pressure : generating nmenber 3367 formed by a porous el ement
or the ' like is contained to absorb and hold ink, while ink is
contained directly in the interior of the ink container arranged
adjacent to it. For this ink container 303, 15 an ink filling port 309
is formed as an_aperture to LBl in the container with ink directly.
As shown in Fi ginkpconkaipar if| fihledorithoynk, thus keeping theyink
conprises a recessed portion, 309a ere . I to be descri bed
later, is inserféﬁlhﬂgeP°5Fe§§u?es 3ge O%tBeé?gt?gﬂgge'close the ink
filling port 309; an n, . periure 309h, forned.on the bhottom.,of the
recessed portf%ﬁ %ﬁgslﬁﬁﬁga}?gﬁggaetggﬁegg dﬁ@??v3§§uggﬂﬁggtgﬁ

with the ink co | 0] p 3 t b | NS ed into the
recessed portio%é%%ggﬁ?g %2%§?|§¥§W ége Qﬁ%fgﬁ??cggg Iogft %Sié% the like

or a plastgc ba%il?in? port §§?Or_igea|h5€hoah€ﬁeréféflliefigh OEEEQ%ES

I nserted Into The i1nk [1ing port 309 under préssure arter t
to adopt any one of the known methods, such as applying

pressure or reducing pressure, among others.

After ink is filled, ink cartridges are.often

distributed on the market individually. In this case,

10 | all the apertures of the ink cartridge including the
ink filling port.309 (and the ink supply port 305 and
the air conduit hole 306, for example) should be closed
by sealing material as a preventive measure against the
evaporation of ink and the expansion of air in the

15 container. (Here, the ink filling port 309 is sealed
by the plug 310 as described above.) '

As a sealing material to be used preferably for
closing such apertures as described above, it is
possible to use a compound material produced by

20 . combining'é single layered barrier, which is called a.
"barrier material" in the field of packaging industry,
and a multi-laminated plastic film, or a compound
barrier material produced by combining this compound
material and a reinforcing material, such as paper or

25 fabrics or by combining it with aluminum foil or the
like. Particularly, using the same material as that of

an ink cartridge as an adhesive léyer, it becomes



- 3 : ink container is filled with ink, thus keeping the ink
filling port in a state of being seal ed. Ink is filled into the
ink cartridge structured as descri bed above fromthe aperture 309b°
of the ink 5 filling port 309. As & nkthod therefor, it is possible
to adopt any one of the known nethods, such as applying pressure or
reduci ng pressure, anong others. - After ink is filled, ink
cartridges are often . distributed on the market individually. 1n this
case, 10 all the apertures of the ink cartridge_ including the

ink filling porpPoggdbigngor meiptrigygphioper: adgtighgness whephthg |
conduit hole 306, for exanple)_should be closed by sealing materi al
as a preventiveSRB&ingemagsriel ifethermally, wedded &o G%q ks oy
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provide apertures for an ink cartridge.

5 As described above, the ink filling port 309, ink
supply port 305, and ai; conduit hole 306 are
airtightly sealed. Therefo:e, there is no ink leakage
or the like, and extremely high reliability is
obtainable when the ink cartfidge 301 is distributed on

10 the market individually. |

Now, in this respect, the SUS ball used for

pressurized insertion to the ink filling port of an ink
cartridge of the kind is prepared for the intended
process only after a severe selection so that the

15 acceptable ball shoﬁld have no scratches or.cracks on
the surface or any other defects. Therefore, it is
required to take many steps when selecting the balls,
leading-td a disadvantage that the costs become
inevitably high. Also, the SUS balls, which are made

20 available after a severe selection process, may
sdmetimes present the scratches or cracks that cannot
be discriminated by eye-sight. If such SUS balls
should be used, it is conceivable that the provision of
any perfect durability is hindered or there may be

25 produced ink tanks, which are unable to fit for use in
the environments subjected to changes. A problem that

scratches and the others cannot be discriminated



Ast a sealing material to be used preferably for cl osi ng éuch

apertures as described above, it is possible to use a conpound

mat erial produced by 20 conbining a single layered barrier, which is
called a "barrier material" in the 6ield of packaging industry,

and a multi-lamnated plastic film or a conpound barrier materi al
produced by conbi ning this conpound material and a reinforcing
material, such as paper or 25 fabrics or by conmbining it with alum num
foil or the |ike. Particularly, using the sane material as that of
an i nk cartri dgeenfeahlucheseye-sight isteguabhsencountered when

-4- possible to naintain a higher airtightness when the
seal i ng mat eri ansingtRRrRalls- weFoRSEHERReS nRd  BERGTS may exist 485 ang
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Here, the following is regarded as causes of the
5 generation of these scratches and others:

As the causes of scratches in the interior of the
ink filiing port are:

1) Welded lines created when forming an ink tank.

.2) Scratches created By rubbing when the ink

10 ' filling port is being pressed by the ink filling mouth
of an ink filling machine.

Also, for the causes of scratches on the surface
of fhe plug:

1) Scratcheé created by rubbing of one plug with

15 another when being distributed on the market.

2) Welded lines created when forming a plug.

If a plug having such scratches and others is
pressed in the ink filling port described above, ink
may leak from the ink filling port or it becomes

20 impossible to keep the ink container airtightly closed.
As a resulf, the performance of an ink cartridge cannot
be anticipated as desired, and then, conceivably, ink
is caused to shift into a negative pressure generating
member in the container for such member. Therefore,

25 ink may leak from the ink supply port. In order to
prevent such ink cartridge from being distributed on

the market, it should be necessary to exercise an
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57 As described above, the ink filling port 309, ink . suppl y

port 305, and air conduit hole 306 are airtightly seal ed. Therefore,
there is no ink | eakage - or the like, and extrenely high reliability
S obt ai nabl e when the ink cartridged 301 i's distributed on 10

t he market individually. Now, in this respect, the SUS bal

used for pressurized insertion to the ink filling port of an ink
cartridge of the kind is prepared for the intended process only

after a severe selection so that the 15 accept abl e bal| shoul d have no
scratches or craoepesit by leawving dhef 4ok dmnin o MePardskiof 8@ &br e,

it is required to take many steps when selecting the balls,

leading to a di fewrsnvade tha inke fddddno,pogite Peing plagas dasmpandyh.
20100 S i L s JOR TA s
Shoul d b used, PO tCAREE Fab SoPnst Be o ARt AbATeBRt ity ot ey
durabilitygi s hipderad s Jflehe i i0k tank 1 QUEGed K d@nks, which are
unable to Plt for use in f%%yenV|ronnents gﬁﬁfected to0 changes. A
probl em t hat preservation equipment at 45°C or at 60°C. With an
inspection of the kind, ink leakage from the ink
_filling poft is noticed if any fine leakage takes place
in the ink filling port or a phenomenon is observable
10 that the portion of the negative pressure generating
member, which is not wet by ink usually, is wet by ink
sucked ﬁp by means of capillary force of the negative
pressure generating member. Thus, those cartridge
. presenting ink leakage can be checked and excluded
15 while still in the manufacturing stage. However, the
| execution of these inspecting steps to find ink leakage
from the ink filling port not only results in the
elongated production tact, but also, results in the
reduced yield due to the defective products thus
20 excluded. The costs of mamufacture rises inevitably.
Therefore, it has been studied to apply a thermal
welding method to a PP ball after it is pressed in the
filling port for sealing it. However, with the usual
thermal welding method, heat cannot be concentrated in
25 - the vicinity of the ink filling port for the intended
thermal welding. The heat tends to affect the other

portions of the ink cartridge, leading to the thermal

-



scratches and the others cannot be discrimnated

5 perfectly by eye-sight is equally encountered when usi ng
PP balls. The scratches and others may exist in the interior of.the
ink filling port, too. Here, tffefollowing is regarded as
causes of the 5  generation of these scratches and ot hers:

As the causes of scratches in the interior of the ~ink filling port
are: 1) Welded lines created mhen forning an ink tank.

2) Scratches created by rubbi ng_when the ink filling port is being

pressed by the $nklyente gxaphed on theo%“&nthﬁﬁ PPFIPﬁﬁnnEEHFﬁéned
Al so, for the causes of scratches on l ug:,

h
1) Scrat ches cr2i®8d BYeFeob®nd B?sﬁﬁé g?ﬁ& ﬁﬁ?ﬁ an adverse_effgct is
produced on the reliability of the airtightness of the

"ink tank itself eventually. .

SUMMARY OF THE INVENTION
It is an object of the present invention to
provide a welding methbd capable of performing a
welding locally within a limited range so as not to
10 produce any adverse effect on the entire body of a
product. |
It is another object of the invention to provide a
method for sealing the apertures of the ink cartridge
for ink jet use to reliably prevent ink from leaking
15 from the apertures of ink filling ports and others, and
also, to provide an inexpensive ink cartridge for ink
jet use formed by the application of such method.
It is still another object of the invention to
provide an ink cartridge for ink jet use having a
20 larger amount of ink that can bé filled in it by making
the aperture space smaller for the ink filling porf and
others. o |
It is a further object of the inventioh to provide
a method for sealing the aperture of an ink cartridge
25 for ink jet use having the aperture arranged therefor,
including the steps of inserting a plug under pressure

into the aperture{ compressing a welding horn to the



15° anot her when being distributed on the market. 2) Wl ded
| ines created when form ng a pl ug. ' If a plug having such
scratches and others is pressed in the ink filling port described
above, ink may |leak fromthe ink f+I8iAg port or it becomes 20

I npossible to keep the ink container airtightly closed. - As a result,
t he perfornmance of an ink cartridge cannot be anticipated as
desired, and then, conceivably, ink is caused to shift into a
negative pressure generating . menber in the container for such
menber. Ther ef orupperpart |q1ﬁ< the plakk %o @nerle twilkstiRg I KigymtEion | n or der
to prevent such ink cartrld fronlbelng distributed on t he
market, it shomQ§9ﬂPq1 %ﬂﬁ in order to fuse the

- 6- ect b eaV|n he i_n for a perjod of 8 to 24
hours with the | g %9 KQE %Io’vﬁﬁ%ﬁ;d’ dif toto{ﬁer t he i nk
filling port, |nk S%Prélrgﬁé cégfgﬁa the integrally fused portion

5 after retracting the welding horn from such portion.

It is still a further object of the invention to
provide a method for sealing the aperture of an ink
cartridge for ink jet use by fusing a plug positioned
in an inserfed state in order to airtightly close the

10 outer aperture.

It is another object of the invention to provide a
method for sealing the aperfure of an ink cértridge for
ink jet use having the aperture arranged therefor, |
including the steps of inserting a plug under pressure

15  into the aperture so that the upper part of the plug is
exposed from the aperture; compressing a welding horn
to the uppef part of the plug to exert twisting
vibration around the axis of the aperture in order to
fuse the plug to be integrated with the circumference

20 of the aperture} and cooling the integrally fused
portion after retracting the_welding horn from such
portion.

It is still another objedt of the invention to
provide a method for sealing the aperture of an ink

25 cartridge for ink jet use by fusing the circumference
of the apérture integrally with a part of a plug

inserted into the aperture under pressure.



conduit hole are sealed or to adopt an inspection 5 met hod in which the
ink tank is left in a dry preservation equi pnent at 45[err]C or at
60[err]C. Wth an i nspection of the kind, ink | eakage fromthe ink
filling port is noticed if any fine | eakag® t-akes pl ace in the ink
filling port or a phenonenon is observable 10 that the portion of the
negative pressure generating menber, which is not wet by ink
usual ly, is wet by ink sucked up by nmeans of capillary force of the
negative pressure generating nmenber. Thus, those cartridge
presenting ink Ieaka§§ é&nab§u€ﬁb§Ke§baﬁ§teQ€IGb@dianntlﬂﬁlW@ Sroviiden t he
manuf act uri ng st age. executjon of these inspecting
steps to find ifR FBKk&@Etrldge fPFoﬁPFhéetnksﬁlPPVﬁﬁgpéPtaﬁﬁFtHﬁFy resul ts
but al so, resu

th | duct tact
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costs of nanufactgﬁe nkses I nevi tably. Therefore, it has been
studied to appl t fier fral wel ding nethod to a PP ball after it is
pressed ingt he f%h'ggaveaat ahOinkeBhi-ig;hhe @Bwe!ﬁk J%t Ggkhe usual
t hermal wel di ng met hod Cannot 'be concent rabed

wherein the material of the plug is the same as the
material of the circumference of the aperture;

or to provide an ink cartridge for ink jet use
wherein the melting point of the material of the plug

10 is the same as that of the material of the
circumference of the aperture;

or to provide an ink cartridge for ink jet use
wherein the aperture is formed for an ink container
that contains ink directly:

15 ' -or to provide an ink cartridge for ink jet use
wherein a container for a member that generatés
negative pressure is arranged adjacent to the ink
container, which contains a negative pressure
generating member to absorb and hold ink in it, and

20 . then, the ink container and the container for such
member are conductivély connécted by use of gas-liquid
exchanging means;

or to provide an ink cartridge for ink jet use
wherein the plug positioned in the inserted condition

25 is fused, and then, the outer aberture is aiftightly
closed.

With the structure described above, it is possible
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25° the vicinity of the ink filling port for the intended t her mal

wel ding. The heat tends to affect the other portions of the ink
cartridge, leading to the thernal

-7- i nfl uence exerted on the inklBhat has been cont ai ned.

Al so, there is a possibility that an adverse effect is pr oduced on
the reliability of the airtightness of the ink tank itself

eventual ly. 5 SUMVARY OF THE | NVENTI ON It is an object
of the present invention to prOV|de a wel.di ng net hod capabl e of

performng a to pravidengn detegrakedhist q"l"lﬁetéﬂ-‘ﬁhgr\’d'eaé’ty as not to 10
Do o o b 2 S B ovsom nel O e
sealing the ape%%ﬁrwelgftBQESI%g %ar% 'dqgk filling port after the
plug is pressed in it unlike the conventional structure
5 where an interféce exists because of the fitting of a
plug that is just pressed in the ink filling port.
Hence, the airtightness of the ink filling port can be
' held reliably, while the production yield is improved,
making it possible to reduce the costs of manufacture
10 significantly.

Also, with the structure described above, the ink
container provided with the ink fiiling port is fixed
by meahs for fusing the plug to be welded to the ink
filling port by the utilization of friction heat, and

15 then, only a part of the plug is fused by the friction
heat to make the plug integrally formed with the
circumference of the ink filling port or with its inner
face by use of resin thus fused in order to airtightly
close the ink filling port. Therefore, the portion

20 integrally formed bj fusion welding can be made
smaller. Accordingly, it is possible to increase the
amount of ink to be filled in the container to the
extent that such portion needed for ink filling is made
smaller, and to enhance the efficiency of ink

25 consumption per ink cartridge.

Also, with this methéd, oniy the limited portion

is fused to be welded. Therefore, there is no



for ink jet use to reliably prevent ink fromleaking 15 fromthe-
apertures of ink filling ports and others, and al so, to provide an
i nexpensive ink cartridge for ink jet use forned by the application
of such nethod. - It is still anblher object of the invention to
provide an ink cartridge for ink jet use having a 20 | ar ger amount of
Ink that can be filled in it by making the aperture space snaller
for the ink filling port and ot hers. It is a further
obj ect of the invention to provide a nethod for sealing the aperture
of an ink cartrpggeibiity tbati fhej ethaseskrurtyrehePapte: 0fe ther Apked

t heref or, i ncludi.ng the steps of inserting a plug under pressure
into the apertufF@nk coﬁﬁ@eé§3n§lélﬁglaPnﬁhﬁoFﬂnF61Pﬁ€ aré affected by

- 8- u rt of th lug to exert twisting vibration
8 pguch %usion weEdE g 9 _

Ink may be present in the vicinity of an ink

5  f£illing port if the ink filling rate inside the
container so as to improve an using efficiency of ink
for an ink jet cartridgé and prevent ink from jetting
out caused by the expansion of internal air when the
package is opened at the change of environment

10 (particularly, when the atmospheric pressure decreases
and the temperature rises). When the ink filling port
is closed, a plug is inserted into the port under
pressure ahd the port is preliminarily sealed and then
the fusion bonding is performed by the frictional heat.

15 Accordingly, the frictional force and the vibration is.
not applied without the preliminary sealing so that ink
is not splattered'in the vicinity of the ink filling

port, thus remarkably improving the productivity.

20 BRIEF DESCRIPTION OF THE DRAWINGS
Figs. 1A to 1lE are views illustrating each
operation of a method for sealing the aperture of an
ink cartridge for ink jet use until_a plug is fused and
welded to thelink.filling port in accordance with one
25 mode embodying the present invention;
Figs. 2A to 2E are views illustratiag each '

operation of a method for sealing the aperture of an



around the axis of the aperture in order to fuse the - plug to be
integrated with the inner wall of the aperture; and cooling the
integrally fused portion 5 after retracting the wel ding horn from such
portion. It is still a furthng?bLect of ‘the invention to
provide a nethod for sealing the aperture orf an ink cartri.dge for
ink jet use by fusing a plug positioned In an inserted state in
order to airtightly close the 10 outer aperture. - It is

anot her object of the invention to provide a met hod for sealing the

aperture of an iipk edritridge For ink jethlkidectuntia RAYIg tike AR WS
arranged therefor, I ncl udi ng the steps of inserting a plug under
pressure 15 welded ke aher timke £101tilngt pore Wppacoordangie Wikchpl ug i s
exposed fromthe aperture; conpressing a welding horn to the upper
part of the pl ugnbthexemodenesbiodying the pirigsentodnventieni:he axis of the
aperture in order to fuse the plug to be integrated with the
circunference 20 Fdgsih8Rafer 86 @regfFossoisestional weysashpwingd
portion after retracting_the welding horn fromsuch . . portion.

It is stilP anoPRer e¥sRde of the infkefardtidge for ink jet use to

which the method of the present invention is applicable
for sealing the aperture thereof;

Figs. 4A to 4C are views showing the contour of
the other ink cartridge for ink jet to which the

10 opening sealing method according to the present

invention may be applied; and

Fig. 5 is a cross-sectional view showing the
contour of the other ink cartridge for ink jet to which
the opening sealing method according to the present.

15 invention may be applied.

DETAILED DESCRIPTION OF THE PREFERREb EMBODIMENTS
(Embodiment 1)
Figs. 1A to 1lE are cross-sectional views showing a
20 method for sealing the aperture of an ink cartridge for
ink jet use in accordance with one mode embodying the
pfesent'invention, respectively. Fig. 1A is a cross-
sectional view showing the state where an ink filling
port is plugged, and also, a welding horn. Fig. 1B is
25 a cross-sectional view showing the operation to fuse
the plug by use of the leading end of the welding horn.

Fig. 1C is a cross-sectional view showing the operation



providé a nmethod for sealing the aperture of an ink 25

cartridge for

ink jet use by fusing the circunference of the aperture integrally
with a part of a plug inserted into the aperture under pressure.

-9- _ It is a further object @B the invention to provide

an ink cartridge for ink jet use having an aperture t heref or wherein
the aperture is arranged to fill in it w th ink; 5 or to
provide an ink cartridge for ink jet use wherein the material of the
plug is the sane as the material of the circunference of the
aperture; to fusepmnd vigldyithe Rludhiendaithe dgk fdlling partudy

wherein the nelting point of the material of the pl 1Q ., is . the sane as
that of the mat @F%Pfoﬁhﬁnénterme%al’:@uﬁleé’r%?@e Q?? tﬁ%e“?g@"m dforn.

Fig. 1D is a cross-sectional view showing the state

where the plug is fused and welded to the ink filling

5 port.' Fig. 1lE is a view showing Fig. 1D, observed in

the direction indicated by an arrow in Fig. 1D. Here,

in the present mode embodying the invention, the same

reference marks are applied to the same elements as

those represented in Figs. 3A to 3C, and the

10 description thereof will be omitted.

In Figs. 1A to 1lE, a reference numeral 101

designates an ink filling port to fill in the ink

cartridge with ink; 102, a plug to be pressed in the

ink filling port 101; and 103, a welding horn to fuse

15 and weld the plug 102 with the inner face of the ink

filling port 101.

Here, the description will be made of an ink

filling and a closing operatioh thereafter.

At first, an ink injection outlet (not shown) is

20 pressed in the ink filling port 101 of an ink cartridge

to inject a given amount of ink into the cartridge

under pressure. Then, aftet the ink injection, the ink

supply port 305 and the air conduit hole 306, which are

the other apertures of the ink container than the ink

25 filling port 101, are airtightly closed by a sealing

material such as silicon rubber. In this state, the

ink injection outlet is removed from the ink filling

port 101.
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or*to provide an ink cartridge'for ink jet use wherein the aperture

is formed for an ink container that contains ink directly; 15

or to provide an ink cartridge for ink jet use wherein a contai ner
for a nenber that generates negativelf#ressure is arranged adjacent to
the ink cont ai ner, which contains a negative pressure

generating nenber to absorb and hold ink init, and 20. then, the ink
contai ner and the container for such menber are conductively
connected by use of gas l'iquid exchan%

provide an ink cartr HBEGEBFHF%KrJEPmBQéate Y aﬁﬁSFthetﬁﬁmBVﬁé SSSFPPoned

in the inserted,conditio and the ou aperture is

n
airtightly ink| 18 8°t1°n outle% V&ﬁﬁ Pﬁ3953b20§5r8r8§§8 BBd98bove, it
I's possible shown in Fig. 1A to fit it with-the i&ﬁ filling port

101. It is preferable to make the plug 102 spherical
5 in consideration of thé convenience of a pressure-in
device and handling. Also, it is most preferable to
use the sahe material of the ink container for the plug
102. o
Then, As shown in Fig. iB, the welding horn 103 is
10 _arranged in a position facing the center line of.the
ink filling port 101, and allowed to descend along the
center line of the ink filling port 101 in the
direction indicated by an arrow A. Immediately before
the horn abuts upon the upper portion of the plug 102,
15 oscillation begins in the twisting directions-
(indicated by arrows B). The amplitude of this
oscillation can be variable within a range of 0.05 to
0.1 mm. The frequency thereof is within 10 kHz to
30kHz. Thus, the plug 102 is fused by the leading end
20 of the welding horn 103. 1In this respect, the most
preferable condition of the fusion welding is: thé
amplitude is 0.08 mm at an oscillating frequency of 18
kHz, which is optimal.
Since the leading end 104 of the welding horn 103
25 oscillates in the twisting directions (indicated by
arrows B), friction heat is generated on the portion

where the plug 102 and the leading end 104 of the



~to provide an integrated structure wi thout any I nterface by the

utilization of friction heat to fuse and weld the plug to the ink
filling port after the plug is pressed in it unlike the conventional
structure 5 where an interface exists bBcause of the fitting of a

plug that is just pressed in the ink filling port. Hence, the
airtightness of the ink filling port can be held reliably, while the
production yield is inproved, making it possible to reduce the costs
of manufacture 10 significantly. ' Also, with the structure
descri bed abovewelfléngnkorn 103cemeaiinercoptegitdée Kuse the pdugf LOZ.ng port
Is fixed by nmeans for fusing the plug to be welded to the ink

filling port by the Bhepizasi Showh ipj FigonlReatthegRdug1302 dgefusesi y a
t of the plug is fused by the fricti heat t he pl
Pﬁ{eg?allyefgru UI%PFEigHQi%g e%dc&bguh%gFQﬁchapggﬂéL%ﬁggﬁﬁpPiﬁ&gﬁggt or
ith it ' \ ,Of ' t d.i d { Lrtightl
LBl e  reping Rie Miekar Rl piSakha’ B this SiopimBllaled BB pom Y
by fusion ﬁg' di 09588 RRe"Bd3aing nothB! bRl we182a%1td%lthe shnk$ RA%R Ple to

I ncrease t
portion of the ink filling port 101 by the application

of friction heat being generated by the intermediate
section 105 of the welding horn 103. In this way, the
ink filling port 101 and the plug 102 are formed
10 integrally without any interface between them.
Lastly, as shown in Figs. 1D and 1lE, the welding
horn 103 shifts upward to complete the fusion welding.
Thus, the plug 102 is fused and welded to the ink
filling port 101 to form an integral structure withoﬁt
15 any interface. Therefore, it is possible to reliably
prevent ink from leaking due to the scratcheé or cracks
.that may exist on the plug 102 and the ink supply port
101. Further, there is no need for any steps of
inspection to find ink leakage, thus making it possible
20 to reduce the costs of manufacture. |
Also, the welding is locally possible only on the
portion that needs it. Hence, there is no adverse
effect to be produced on any other portions of the
structure.
25 { Embodiment 2)
Figs. 2A to 2E are cross-sectional views showing a

method for sealing the aperture of an ink cartridge for



anount of ink to be filled in the container to the extent that such

portion needed for ink filling is nade smal l er, and to enhance the
efficiency of ink 25 consunption per ink cartridge. . Al so,
wi-th this nethod, only the Ilimted portioqeg - is fused to be wel ded.
Therefore, there is no possibility that the other
structural parts of the ink : tank, and ink filled in the container are
af fected by ' such fusi on wel di ng. I nk may be present in
the vicinity of an ink 5 filling port if the ink filling rate inside
the _ contigikNglets wsks o dogurdance) wisim@reftthext evade embodying for
an ink jet cartridge and prevent ink fromjetting out caused by the
expansi on of i RiRS Pdeswnt wWsrertion, respestiely i arshadestratinghange
of environnent 10 (particularly, when the atnospheric pressure

decr eases each of the operations until a plug is fused and welded

to an ink filling port. Here, the welding position of
5  the plug to the ink filling port is modified to be

outside the ink container. Fig. 2A is a cross-
.sectional view showing the state where an ink filling
porf is plugged, and also, a welding horn. Fig. 2B is
a cross-sectional View showing the operation to fuse

10 the plug by use of the leading end of the WElding.horn.
Fig. 2C is a cross-sectional view showing the operation
to fuse and weld the plug and the ink filling port by
use of the intermediate section of the welding hérn.
Fig. 2D is a cross-sectional view showing the state

15 where the plug is fused and welded to the ink filling
port. Fig. 2E is a view showing Fig. 2D, observed in
the direction indicated by an arrow in Fig. 2D. Here,
in the present mode embodying the invention, the same
reference marks are also applied to the same elements

20 as those represented in Figs. 1A to 1lE and Figs. 3A to
3C, and the description thereof will be omitted.

In Figs. 2A to 2E, a reference numeral 201
designates an ink filling port to fill in the ink
cartridge with ink; 202, a plug to be pressed in the

25 ink filling port 201; and 203, a welding horn to fuse
and weld the plug 202 with the inner face of the ink

filling port 201.



and the tenperature rises). Wien the ink filling port . is closed, a-

plug is inserted into the port under pressure and the port is
prelimnarily seal ed and then the fusion bonding is perforned by the
frictional heat. 15 Accordingly, the frid¢tional force and the vibration
'S not applied wthout the prelimnary sealing so that ink S
not splattered in the vicinity of the ink filling port, thus

remar kably i nproving the productivity. 20 BRI EF DESCRI PTI ON OF THE

DRAW NGS ) - _Fi ) At 1E , ' i1l trati h

operation of a net ho&f"flgjl :esé:gel Ql?d"etvﬁg’ru%p\érl}ot «?’I '&ou%rf'rnag 'the eqazgﬁ?e&*rt ri dge

f ink jet . il . | uqQ i f - ink, filli
ot i et or aedtlenibh Yhe Dot bl ar the S %07 brckidd i ||| "
Flgs. 2A 10 2F 4 ey " @d12%l protruddtf AdiP il duiret hod for

seal ing the aperture o
filling port 201 in this mode. Also, the intermediate

5 section 205 of the welding horn 203 is configured to
extrude it largely outward. These aspects characterize
this mode embodying the present invention. |

ﬁere, éfter the ink injection is conducted as in
the previous mode, the welding horn 203 descends as
10 shown in Fig. 2A and Fig. 2B in the same manner as in
the previous mode to fuse the protruded upper part of
the plug 202 by the leading end 204 of the welding horn
203.
Then, as shown in Fig. 2C, the resin, which is .
15 fused by the leading end 204 of the welding horn 205,
is blocked by the interﬁediate section 205 of the
welding horn, and welded on the circumference of the
upper portibn of the ink filling port 201 by the |
application of friction heat being generated by the
20 intermediate section of the welding horn. In this way,
the ink filling port 201 and the plug 202 are formed
integrally without any interface between them.
Lastly, as shown in Figs, 2D and 2E, the welding
horn 203 shifts upward to complete the fusion welding.
25 Thus, the plug 202 is fused and welded on the upper
circumference of the ink filling port 201 to form an

integral structure without any interface. Therefofe,



ink cartridge for ink jet use until a plug is fused and wel ded to
the ink filling port in accordance with anot her node enbodyi ng the
present invention; Figs. 3A to 3C are cross-sectional views
showing 5 one exanple of the ink cartyg dge for ink jet use to

whi ch the nethod of the.present invention is applicable for sealing
the aperture thereof; Figs. 4A to 4C are views showi ng the
cont our of the other ink cartridge for ink jet to which the 10
openi ng seal ing nethod according to the present i nvention may be
applied; and it is possibhle o ireRidabDsSprevéntnihk virom sheaking t dee
contour of the other ink cartridge for ink jet to which - the opening
seal i ng net hod s ceridli $gratclide g aseatks 16hat naycexish omythe pbwdi ed.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS (Enbodi ment 1)

Figs. 1A to 1E 202 amdssheebtk osapply eoershdl ng Burvher, HReRRdif oho
sealing the aperture of an ink cartridge for .
need for any steps of inspection to find ink leakage,

5 thus making it possible to reduce the costs of
manufacture. Moreover, since the plug 202 can be fused
and welded in the state where it protrﬁdes upward'from
the ink filling port 201, the space provided for the
ink filling port that occupies the ink container is

10 made smaller, hence.increésing.the filling amount of
ink accordingly.

Figs. 4A to 4C are three-side views showing the
appearance of an ink cartridge according to other
embodiment to which the present invention may be

15 appiied, and Fig. 5 is a croés-sectional view typically
showing its inside.

As shown in Figs. 4A to 5, the.ink cartridge 100
of this'embodimgnt presents an appearance almost like a
U-shaped character, with a constant width. Provided at

20 one end of the ﬁ—shaped character shape on the bottom
is an ink supply port 100A, which is thereby connected_
with an ink supply tube of an ink-jet head (not shown)
for the supply of the ink. Also, provided above the U-
shaped character shape is an atmosphere communication

25' opening 100B, théreby relieving pressure variations
within the ink cartridge to maintain its internal

pressure substantially constant. An ink inlet port

.



ink jet use in accordance with one node enbodyi ng the pr esent

I nvention, respectively. Fig. 1A is a cross- sectional view show ng
the state where an ink filling port is plugged, and also, a wel ding
horn. Fig. 1Bis 25 a cross-sectionat ¥Bew showing the operation to
fuse the plug by use of the |eading end of the welding horn

Fig. 1Cis a cross-sectional view show ng the operation

- 13 - to fuse and weld the plug and the |nk f||||ng port by

use of the internediate section of the welding 1IDis a
Cross- sectlonal1006washpwongdeﬁet9t£ﬂél the iﬂﬁeﬁéatﬁglﬁlﬁﬁh g“ﬂﬁgéd and

wel ded to the ink filling - - 1s a. view show ng Fi 1D,
observed in porthvhépr@épp§ﬁ°tﬁﬁﬁeﬂt@geb#n§n°3FF5 f°Fig. 1D. aere

in the present node enbodyi ng the i nv nt .the rence marks
are applied to the sa®esSBP¥RedPsFig- 5) 3 100° A 1dge of Tl

embodiment is largely divided into two chambers. That

5 is, formed inside this ink cartridge is a partition
wall 111 which is substantially at an angle in an upper
portion'of the cartridge, and runs substantially like a
crahk in the lower portion, the ink cartridge 100 being
divided into two chambers, an ink containing portion

10 114 and a negative pressure genératingureceiving
portion 112, and spaces 106, 107. A communication
channel 110 is provided at the lower end of the
partition 111, and a gas and 1iquid exchanging groove
(not.shown) is provided on the partition 111 in the

15 vicinity thereof.

The ink containing portion 114 which is one

éhamber of the ink cartridge 100 is filled with the ink
116 at the initial time of use. Along with the ink
consumption the gas (air) is introduced from the

20 negative pressure generating member receiving portion
which is the other chamber wvia the communication
channel 110_by the exchange between gas and liquid, as
will be described later, so that the air 115 gradually
increases in volume.

25 .The negative pressure generating member receiving
portion 101 which is the other chémber and the spaces

106, 107 are constituted as follows. The negative



t hose represented in Figs. 3Ato 3C, and the 10 description thereof wll

be omtted. In Figs. 1A to 1E, a reference nuneral 101
designates an ink filling port to fill in éae_ink cartridge with
ink; 102, a plug to be pressed in the Ink filling port 101; and 103,
a welding horn to fuse 15 and weld the plug 102 with the inner face of

t he ink filling port 101. Here, the description wll be
made of an ink filling and a closing operation thereafter

L Tirst, an | erbBLEEL! Qn@ihtehg( ABhnER0MALel ind0porRiBASEL Bel Ne 1 N
0 C ge t t

filling port 10 an i artri o Inject a given anmpunt of ink
into the cartriggfisely patiRE8" wRERSAH' €nk HhB2Aingf membkie1lBKpiNj ection,

the ink supply port 305 and the air conduit hole 306, which are
the other apertgpRsophihfewitl €R8t 8hape bEafitkhgetBkviRg portiibhi.ng port
101, are airtightly closed by a sealing material such as silicon
rubber. In thisTRiat #énkthelding memkernjila8t ienfourinkdt ofsar poroae fromt he
ink filling port 101. :

5 material like sponge to generate an apparent negative

pressure relative to atmospheric pressure owing to its
capillary force. Provided on the upper portion of the
negative pressure generating~member receiving portion
112 is a space 107 having a member 107A for regulating
10 the displacement of the ink holding'member 113 disposed
along the upper portion of the member 113 packed.
Further, a space 106 in communication with this space
107 and leading to an atmosphere communication opening
100B is provided. This space 106 has a substantially_
15 triangular shape with its volume gradually increasing
toward the atmosphere communication opening 100B.

In the ink cartridge with the above constitution,
if the ink is consumed by e.g. being,diécharged by an
ink~jet head (not shown), the ink is supplied wvia the

20 supply port 100A to the ink-jet head, but there may
occur a non-uniform pressure distribution within the
ink holding member 113. And to make up for this non-
uniform pressure distribution, the ink is moved from
the ink containing portion 114 via the communication

25 channel 110 to the ink holding member 113. Then, the
air 115 within the ink containing portion 103 undergoes

a decrease in pressure (an increase in volume)



- 14 . Subsequently, imediately after the renoval of the

ink injection outlet, the plug 102 is pressed in as

showmn in Fig. 1A

to fit it with the ink filling port 101. It is preferable to nmake
t he plug 102 spheri cal 5 in considerajjopn of the conveni ence of a
pressure-in device and handling. Also, it is nost preferable to

use the sane material of the ink container for the plug
Then, As shown in Fig. 1B, the welding horn 103 is 10

102.
arranged in a

position facing the center line of the ink filling port 101, and

al l owed to descestirekpogdilg to the apovermbvement blfethekihkl | bag port 101
in the direction indicated by an arrow A. I medi ately before

t he horn abuts thba 8feerapper ipopressupé chs beugffset agStheosdrl | ation
begins in the twisting directions (indicated by arrows B). The

to

anpl i tude of thistroducedovisl thei abmogsphereyvapmmbnhicatippnopeninge of 0. 05

100B into the ink cartridge 100 is finally conducted

5 via the gas and liquid exchanging groove (ﬁot shown) of

the partition 111 in contact with the ink holding

member and the communication channel 110 to the ink

containing portion 103.

With the constitution of gas and liquid exchange

10 as above described, if the ink within the ink

containing portion 114 is used up, the ink held by the

ink holding member 113 is then gradually consumed.

As described above, in accordance with the present

invention, the plug is fused and welded in the ink

15 filling port. Therefore, it is possible to reliably

prevent ink from leaking due to the scratches or cracks

that may exist on the plug and the ink supply pdrt.

Further, there is no need for any steps of_inspection

to find ink leakage, thus making it possible to reduce

20" the costs of manufacture.

Also, since the plug can be fused and welded on

the upper circumference of the ink filling port to form

the structure integrally without any interface, the

space provided for the ink filling port that occupies

25 the ink container can be made smaller thereby to

increase the amount of ink usable in the ink container

accordingly, and also, improve the efficiency of ink



0.1 mm The frequency thereof is within 10 kHz to 30kHz. Thus, the
plug 102 is fused by the | eading end 20 of the welding horn 103. In

this respect, the nost preferable condition of the fusion welding
is: the  anplitude is 0.08 mmat an 84cfllating frequency of 18

kHz, which is optinal. Since the l'eading end 104 of 'the wel ding
horn 103 25 oscillates in the twisting directions (indicated by

arrows B), friction heat is generated on the portion where the plug
102 and the-leading en%,104 of the -
15 - wePBPHEPKSPR 103 are in contact to fuse the plug 102.

Then, as shown in Fi C, e.nl 024 S ; e i end
104 of the wel ding hg}ﬁ%10§hgTH§lﬁgn£ %Fégfﬁgéﬁgge?ﬁ§§ﬁ£¥g bléﬁﬁéﬂ(gg t he

I nternediate Se%h%gpffgion't A% PAeelie ive! dimd@ ol r@aRirdrd dfFddie

inner face n of the ink filling port 101 by the application
to be produced on any other portions of the structure

5 of an ink cartridge.

After the plug is inserted into'the port under
pressure and the port is preliminarily sealed and then
the fusion bonding is performed by the frictional héat.
Accordinglj,.the frictional force and the vibration is

10 not applied Witﬁout the preliminary sealing so that ink
is not splattered in the vicinity of the ink filling
port, thus improving the sealing properties.

The plug of the embodiments is a resin ball.
However, the piug may be a flat disk as:the ink filling

15 port 100C shown in Fig. 5. If the sealing properties
can be improved, other shapes such as rectangular may
be also used. The material of the plug may be other
material which may be fused and sealed other than the
resin. In addition, the plug may be made not only a

20 single member but also with a plug made by a core with
the periphery thereof covered with the fusible
material. The core is made from the different
material.

Furthermore, the plug_maf be preferably fused and

- 25 integfal with a part of the container so as to improve
the sealing properties. However, the plug may be

partially integral with the container with a border



of<friction heat being generated by the internediate section 105 of
the wel ding horn 103. In this way, the ink filling port 101 and the
plug 102 are forned 10 integrally without any interface between them
Lastly, as shown in Figs. 1D and 1E, the_m§£dlng horn 103 shifts
upward to conpl ete the fusion welding. Thus, the plug 102 is fused
and wel ded to the ink filling port 101 to forman integral structure
wi t hout 15 any interface. Therefore, it is possible to reliably
prevent ink fromleaking due.to the scratches or cracks t hat may

exist on the plugri2eandelBfiek"ssSRE! Y188  hna the cofitaihlE!hgy. pbhere is

no need for any steps of I nspectton to din eakage, us meki ng
it possible 20f,56Q.reHv6R 1ACtRPSt 8a8é, MBAHS 36L1EAg method as Al so, the
wel ding is locally possible only on the portion that needs it. Hence,
there is no advgeftioned abb@chctoérlitngr edupedsentampventonpmali bas of
t he structure. 25 (Enbodi nent 2) Figs. 2A to 2E are
Cross-secti onal atsewapphdedng an the precédingoembedlimegtshethperture of an
ink cartridge for B

5 torsion vibration fusion bonding is used. However, the

ultrasonic fusion bonding in which the material itself

generates the friction heat may be also used.



-.16 - - _ ink jet use in accordance with another node enbodyi ng
the present invention, respectively, and illustrating each of ‘the
operations until a plug+s—fused and wel ded to an ink filling port.

Here, the welding posit] i the plwato th .
modi fied to be L\“}ﬁ\“\!\“ﬁﬁ ““ﬁ ink container. FjgTH3AHEETHAS BEEN
sectional view ARG at*¢ where an ink fiIEing REPLAQEDt is

pl ugged, and alsd, a welding horn. Fig. 2Bis T Cross-sectromal Vi ew
showi ng the operation to fuse 10 the plug by use of the | eading end of
the wel di ng horwHAT IS CEARMER(S$E a cross-sectional view show ng the

oper ati‘on to fuse and wel d the plug _and the ink fiIIing.gort b

use of the internedikhie Arcinprcartridoqefer ninkoift use Pr‘Ffo.eQD”i‘-gha
cross-sectional view showing the state 1 where the plug,is fused and
wel ded to the |9k §Pertwge, whereip, the circypference ‘Bg/ §%b€bi ﬁaeﬁg‘d’.’ezo,

observed in

oy

and a pért of a plug pressed in said aperture are

5 welded to be formed integrally to seal said aperture.

2. An ink cartridge for ink jet use according to
.Claim-l, wherein said apertufe is an opening for ink
filling.
10
3. An ink cartridge for ink jet use according to
Claim 1, wherein the material of the circumference of
said aperture and the material of said plug are the
same.
15
4. An ink cartridge for ink jet use according to
Claim_l, wherein the melting point of the material of
the circumference of said aperture and the melting
point of the material of said plug are the same.
20
5.' An ink cartridge for ink jet use according to
Claim 1, wherein said -aperture is formed for an ink

container to contain ink directly.

25 6. An ink cartridge for ink jet use according to
Claim 5, wherein a container for a member generating

negative pressure is arranged adjacent to said ink

- This Sheet Has Been Replaced.-




the direction indicated by an arrowin Fig. 2D. Here, In the present
node enbodyi ng the invention, the sane reference marks are al so

applied to the sane el enents 20 as those repreg dinFigs. 1Ato 1E
and Figs. 3A to - 3C,_and the descripjdon thegie@ﬁ,-,g/\éu_ tted.

In Figs. 2Ato 2 lﬂneral 2071 Hesi gngLes @S pakyf) 1 1ing
port to fill in ﬁlllﬂlﬂlﬁmljfﬂﬂﬁll rtridge with ink;® 5 {4@ER o be L )
pressed in the 25 ¢ ink™ilPling port 201; and 203, a weldin fuse

and weld the plug 202 with the inner face of the ink filling port

201. ?EPEFiner hrough a partition 4d contain a nega‘t:ivéjnl-ike t he
previ ous node enbodyl ng the present I nvention, the upper part of the

plug 202 pressefrddsure gendP@tifd héhbeéA Otd CdbsPd asd Pheld uger, faaa t he
I nk filling port 201 in this node. Also, the internmediate 5

section 205 of Kden Ebit&atndPs Nard cordueti vely ecohtected by gas-

liguid exchanging means.

7. An ink cartridge for ink jet use according to
Claim 1, wherein a plug positioned in a state of being
inserted is fused and welded to airtightly close an
outer aperture.
10
8. A method for sealing the aperture of an ink
cartridge for use of ink jet use provided with the
aperture, iﬁcluding the following steps of:
inserting a plug in said aperture;
15 fusing and welding said plug with the inner wall
face of said aperture to form them integrally by
'compressing a welding horn to the upper part of said
plug to exert twisting vibration around the axis of
said apertﬁre; and
20 retracting said welding horn and cooling said

integrally fused and welded portion.

9. A method for sealing the aperture of an ink
cartridge for ink jet use according to Claim 8, wherein

25 . ‘a plug positioned in a state of being inserted is fused

and welded to airtightly close the outer aperture.

- This Sheet Has Been Replaced
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extrude it Iargely outward. These aspects characterize t hi s node

enbodyi ng the—pfeseﬁ%—+ﬂvenppgn~ ' Here, after the ink injection
i's conducted a eV|ous nndi t he. scends
as _ show;,“ Illmluluﬂ ig. 2B in fe” sarlk TrES BREERSIASBEEN t he
preV|ous node to TuseL ded upper part of RERUﬂﬁﬁﬂ u 2 by
the | eading end 204 of the welding horn 20% —Then, as

shown in Fig. 2C the resin, whichis 15 fused by the | eading end 204
of the welding horn g3, met ohs Qkoggﬁglﬁé Lhe & #%?EH?Q'@EG af€ghkon 205

of the wel di ng horn ed on t circunterence of the
upper portion of,1Bg: 55K %bk'haa BEF&nﬁoaeﬂyubaeprov1dedaﬂﬂEhc%hbon of

friction heat belng genherated by the i ntermedi ate section of the
wel ding horn. jpetblugeVa¥nciuding the faklbwhhgngtppstozel and the plug
202 are fornmed integrally without any interface between them

Lastly, as shown in Ehgert2hgaadplfig ihesadddapgrture anloesp283nghithes
upward to conplete the fusion welding. 25 Thus, the plug 202 is fused
and wel dedson tuppapppart of saddr plnfiefrome sefidt apeirarei’l | i ng port 201 to
form an ' :
compressing a welding horn to the upper part of
said plug thus exposed to exert twisting vibration
around the axis of said aperture in order to fuse and
weld said plug on the circumference of said aperture;
10 and

retracting said welding horn and cooling said

integrally fused and welded portion.

. 11. A method for sealing a port of ink cartridge
15 for ink jet having the port, said method comprising the
steps of:
| filling ink through said port:;
insert a plug into said port after said filling
step;
20 sealing said port by fusing at least one of said
plug and a container with a friction heat at a border

surface between said plug and said container.

12. An ink cartridge for ink jet use according to
25 Claim 2, wherein the material of the circumference of

said aperture and the material of said plug are the

same.

This Sheet Has Been Rep
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integral structure without any i nterface. Therefore,

- 18 - H—1S p055|0|e to reliably prevent g=ak_from | eaki ng due

to the scratch may exist on the p/h@ﬁs 202 _and the ink
supply port 20ﬂ“|m bm ﬂl||1 Ml |s no _ g7need fr an :

I nspection to cl ralsage, t hus maki ng T - e the
costs of manuf act ur e. Nbreover since the plug 20 #

and welded in the state where it protrudes upward from :

filling port 201, the space provided for the ink filling port that
occupi es the ink contzj nexn i tnk Iéartiddige sfot | £nk jHetcese naceasdingt be
filling amount of - ~ink accordingly. Figs. 4A to 4C are

t hree- si-de vi evelsimwve ngwhidsein the mpbeimgrpeint af thé materidgeof
according to other enbodi nent to which the present invention may be

15 appl i ed, el cFlg:ulﬁferemQ:r@ésﬁ%&tamtuww@ybh%amﬁytlng

point of the material of said plug are the same.

14. An ink cartfidge for ink jet use according to
Claim 2, wherein said aperture is formed for an ink

container to contain ink directly.

This Sheet Has Be, een
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showi ng its inside. As shown in Figs. 4A to 5, the ink
cartridge 100 of this enbodi nent presents an appearance al nost |ike
a " U shaped character, with a constant width. Provided at 20 one
end of the U-shaped character shape on thesagottom ' is an i nk supply
poLt_looﬁ, SMLCh I's thereby connected with an ink supply tube of an
I nk-j et hea not shown) for the supply of t J'ded
above the U shaped- char act er shapepgosyan at %H%léHEé ERSB%V i on
25 openi ng 100B, thereby relieving pressure varit *-nn° wi-thi'n t he
ink cartridge t QESTRNCY OF !THE DISOLOUSURE pressure substantlally
constant. An ink inlet port - 19 -
100C i s provided to fad lidkhednrtridge tfivirs Gink jeti atse is prawidegherith

manuf acturing the ink cartridge.- As shown in Fig. 5 the ink
cartridge of t hism aperture for filling in the cartridge with ink. The

circumference of the aperture and a part of a plug

5 'pfessed in the éperture are fused and welded to be
formed integrally to airtightly close the aperture, .and
obtain an integrated structure without any interface.
Hence, it is made pdssible to reliably prevent ink from
.1eaking therefrom, even if some scratches and cracks

10 are present on both of them. This contributes to
eliminating inspection steps to find ink leakége in the
course of manufacture, and élso, contributes to
improving the yield of production. As a resuLf, a
significant reduction of costs is possible, while.

15 enhancing the reliability of the ink cartridge.

- This Sheet Has Been Replaced
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enbodi nent is | argely divided into two chambers. That 5 is, forned

inside this ink cartridge is a partition wall 111 which is
substantially at an angle in an upper portion of the cartridge, and
runs substantially like a crank in the lower portion, the ink
cartridge 100 being divided into two chanmbers, an ink containing
portion 10 114 and a negative preﬁéﬁie generating receiving

portion 112, and spaces 106, 107. A conmuni cati on channel 110 is
provided at the |ower end of the partition 111, and a gas and liquid
exchangi ng groove (not showny i s provided on the partition 111 in the
15 vicinity thereof. The i nk,contgtznyTg portion 114 which is
one chanber of the ink cartfidge 105 IS ed, Wi t4p3 he ink

116 at the initial time of use. Alpng with the

gas (air) is introdu omethe PO nepa
receiving portion Fz i s\t he other cl

consunption the
ure generating menber
a 1@5 conmuni cati on

channel 110 by the exchande betweeh gas E”ih4 will be
described later, so that the air 15 gradu y i ncreases in vol une.
25 The negative pressure ggnerating nenber receiving
BONANN] g}bhhbS
\ \
101—R —102
N

FlG. 1B

FIG. 1C [

101—




portién 101 which is the other chanber énd t he spaces : 106, 107 are
constituted as follows. The negative -

20 - pressure generating nenber receiving portion 101 is

densely packed with an ink hol ding nmenber 113 by ~conformng with the
shape of its receiving portion. éins i nk hol di ng nmenber 113 is forned
of a porous 5 material |ike spong generate an apparent negative
pressure relative to atnospheric pressure owing to its capillary
force. Provided on the upper.portion of the B negative pressure
generating nmenber receiving portio 112 is{ a space 107 having a
menber 107A for regulating 10 thhe displ ges the i nk hol di ng nenber
113 di sposed al ong the uppef porAio $ & AEier—DP03 packed.
Further, a space 106 in conmunication with 2 107 and

| eadi ng to an at nosphe if£alion opeHing 100B i s provided.
This space 106 has a ﬁ&nt? AC< 205

/:/(3: 2?£3 l —A

205

201— |
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15 triangul ar shape with its volunme gradually
t he at nosphere conmuni cati on openi ng 100B.

wi th the above constitution,
di scharged by an i nk-j et head (not shown)
the 20 supply port 100A to the inﬁghs

a non-uni form pressure distribution wt/ht
113. And to make up for this non-

ink is noved from the ink containing port
conmuni cation 25 channel 110 to the ink hold
air 115 within the ink containing portion 103 un
in pressure (an increase in volune)

n the

t head,

uni form pressure distribution,

I ncr easi ng t owar d
In the ink cartridge

if the ink is consunmed by e.g. being

the ink is supplied via
but there may occur
I nk hol di ng nenber

t he
ion 114 via the
ing menber 113. Then, the

gﬂﬁgoes 300 @ decr ease

- 21 - correspondi ng t 4
this decreaFler?Ae can beNoTTSeT as-t ne_-,aQ\— — -
. 306 NN - T
S‘ -
3 \ B 1
N- - -
~ N 303
. '...-._-_.-. -_'..-.:\_ _
3057 (s e TN
..’(._. ,.‘ S " ‘&—_ X : 309
\\l\\\\s\\\\\\\ ;l\\ 3
307 35 304 T 310
@ =1
309b
. S J_~309
FIG. 3B 3~ |
. \ | _309a

FIG. 3C

310
309

e o

300



i ntroduced via the at nosphere cormuni cat i on openi ng 100B into the
ink cartridge 100 is finally conducted 5 via the gas and liquid

exchangi ng groove (not shown) of : the partition 111 in contact with
the ink hol di ng menber and the communi cation channel 110 to the ink
contai ning portion 103. - Wth the constitution of gas and liquid
exchange 10 as above described, if #£8 ink within the ink
containing portion 114 is used up, the ink held by the i nk hol di ng
menber 113 is then gradually consuned. As descri bed above, in
accordance wth the present invention the plug is fused and wel ded
inthe ink 15 filling portF[&ere or is possible to reliably-
prevent ink from |l eaking due t hes or cracks t hat may
exi st on the plug and the ink supply port. Further, there is no need
for any steps of inspection to find ink | eakage, thus making it
possible to reduce 2d00B he s of manuf act ur e. Al so, since
the plug can be fused And wel t he upper circunference of the
ink filling port tne stracruar rat 9wt toot y
interface, the Légrspaow ded for theDB@fllllng port th}t occupi es
——

FIG. 4B
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25 the ink container can be nade smaller thereby to I ncrease the
anmount of ink usable in the ink container accordi ngly, and al so,

i mprove the efficiency of ink consunpti on.

Al so, the welding is locally effectuated only on the portion that
needs it. There is no adverse effect to be produced on any ot her
portions of the structure 5 of an iﬁ%scartridge. After the
plug is inserted into the port under pressure and the port is
prelimnarily sealed and then the fusion bonding is performed by the
frictional heat. Accordingly, the frictional force and the vibration
is 10 not applied without the prelimnary sealing so that ink S
not splattered in the vicinity of the ink filling port, thus

i nproving the sealing properties.
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REPLACEMENT SHEET

The plug of the embodiments is a résin ball. However, the plug may

be-a*flat disk as the ink filling 15 port  100C shown-in Fig. 5. If the
§eallng properties . can be inmproved, other shapes such as rectangul ar
‘may be al so used. The material of8 he pl ug may be ot her
~material which may be fused and seal ed ot her than the resin. In
addltlon t:he plug may be made not only a 20 si.ngl e nenber but al so
with ap T UGANANE CARERIDGE ANLY A METHOD FOR SEALING i APERTURE RROEIDED FORh
the f usi bl e material. The c@UCH CARTRIDGEom t he different
mat eri af . ' Furthernore, the plug may be preferably fused and 25
i'ntegral with a part of the container so as to inprove the sealing:
properties. However, the plug may be partially integral with the
container with a border - 23 -
surface. Either of the plug and the contai neff~Fay= e
THIS SHEET HAS BEEN

REPLACED

ABSTRACT OF THE DISCLOSURE
An ink cartridge for ink jet use is provided with
an aperture for filling in the cartridge with ink. The
circumférence of the aperture and a part of a plug
5 pressed in the aperture are fused and welded to be
formed integrally to airtightly bioée the aperture, and
obtain an integratéd structure without any interface.
Hence, it is made possible to reliably prevent ink from
leaking therefrom, even if some scratches and cracks
10 - are present on both of them. This contributes to
eliminating inspection steps to find ink'leakage in the
course of manufacture, and also, contributes to
improving the.yield of production. As a result, a
significant reduction of costs is possible, while

15 enhancing the reliability of the ink cartridge.
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t,a‘éj. Even in this case, the seal i ng—ethed—as FERtH-oRet—above-

accow presSEARQHtREP@R/Tb% Appllcatxonypgglgﬁg—'(ed In the preceding

enbo the 5 torsion vibratijon fusion bonding is used. However,
t he ultrasonic fusion bonding in which the material itself

"geFEIIH('ESOFIIHEWBSTRAGIEat may be al so used. - 24 - VHAT 'S

CL AVED—-S: AR+t LTIL]’gC“FUIiuUt Atk ]CL pru At
deVi ce, conprising: an outer casing provided with an atnosphere
cornuni catlon porti on for br| ni ng an |nS|de of t he cas ng into
confrruni caf A G AND A Ny (D ! Al JRE RROYIDED t o
saijd printing deV| ce, and a fi lFDR@U@ﬁCARﬁ‘RﬂBGEﬁg an aperture for filling
thg casing with ink; and a plug sealed to the aperture of said
fillling portion, wherein said pI ug is inserted into the aperture

of 152l d 4 b Q8 Ok I0 8 % BroFRfedtWins rhfrém laﬁnl ot heeamagaeen
B A e e
s&f“a and Welled ?‘b ¢ fqrmed dptegm y ﬂs &clam ertug ( ﬁ} an,

apdl i ed an integrated structure without any interface. ence it is made possible to rehably prevent ink
from leaking therefrom, even if some scratches and cracks are present on both of them. This
contributes to eliminating inspection steps to find ink leakage in the course of manufacture,
and also, contributes to improving the yield of production. As a result, a significant reduction

of costs is possible, while enhancing the reliability of the ink cartridge.
REPLACEMENT SHEET
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of the plug 'being dfﬁferent fromthe first contact s—te—fjuse
and join the first contact portion and formthe sea|§E§LK£Ehﬁ§ﬂE ure
of said fllllﬁi"ﬁortlon and said plug, and so as to|ndke the sear n(n

oy e i’l lwlmlﬂm port I on aﬁd-gél dABI Lgkaﬁ 2rgrzsgﬂ@ @Qf |OII lng to

Claiml1, mhe
3. An ink cartrldge accordlng to Caim1, wherein gaic—f++H+ag—pe+ti pn and
said plug are fornmed of material having identical néLﬁlng poi nt s.

4. An ink WHAT I§oCLAIMEPITRG to Claim 1, further conprising anm THR—

cont ai ni ng portlon wi thin said outer casing, wherein ink introduced into

the ink -25- cartridge_through said
aperture fills sald i Ak coAnailmkngaysridge foretyey in an ink jet 5. An ink
cartridge a E@h@hﬁ evicdl, Mebmpllilipgl: conpri sing: a negative
pressure ge eratln rece|V|ng portlon t hat, abhsor.bs and hol ds i nk; and

a partition, @ic?§ﬂ&9h865wiﬁédpﬂé§ s @@W@F@P@ﬁ& recei vi ng

portion is abhmlgge¢atdjonc pdirtionsEFot bindiadt anniingider biforhd dlisimai d
outer Cas'”&hto cgm%%hgcatlon with atmosphere, an ink supply portion
for supplying ink to said printing device, and a filling
portion having an aperture for filling the casing with
ink; and
a plug sealed to the aperture of said filling
portion,
wherein said plug.is inserted into the aperture
of said filling portion so as to establish a first
contact portion between an inner surface of said aperture
of said filliﬁg portion and an outer surface of said
plug, and
wherein a twisting vibration welding is applied
at an abutment portion of the plug, the abutment portion
of the plug being different from the first contact
portion, so as to fuse and join the first contact portion
and form the seal between the aperture of said filling
portion and said plug, and so as to make the seal non-
removably integratedly molded.

2. An ink cartridge according to Claim 1,
wherein said filling portion and said plug are a same
material.

3. An ink cartridge according to Claim 1,
wherein said filling portion and said plug are formed of
material having identical melting points.

4. An ink cartridge according to Claim 1,
further comprising an ink containing portion within said
outer casing, wherein ink introduced into the ink

ﬁé‘-‘*S}_,}
26|y



paftition tHerebefmeén, and said partition defineqRER: Al
means for exchanging gas and i quid between said ik

sai d negative ' i ng receiving portioh.

cartridge for” mﬁmﬁmﬁmmrdl ng to Claim 2, wherg
said aperture ' 725-An ink carf -
Caim1l, wherein the tw sting vibration welding estlablishes a seco

contact portion hetwe n urface of [ gre and.an_quter
corface of SaFlrtes ThrRlatl ARt SRRtEnr Sy Sidian Shatng h FROLEIR IR M « he
first contapbrpdon diraatlyhe abutnent.portlon 8. An ink
cartridge according to Claim?7, wherein the second contact portion is
internediate the first contact portion and the abutment portion.

9. A nethod for seal Sng tRa a§§¥F@#§r@ﬂg§nQQQ©n§&mBrﬁ@g@lﬁéﬂldse of ink
jet use proggdeden E@mbﬁgsaggfture i ncluding the follow ng steps of:
Inserting a plug in said erture; fusi,ng and wel ding said plug
with the inner 3 neg atiyg Preﬁﬁﬂref§@€q5ﬁt§gghnﬁﬁ9¥ﬁhqgtC)forn1them
integrally pyprtdon ehaitngbsosbisdiang holdst dnkiie amdper part of said plug to
exert tmnstlng V|brat|oga§ QQq% t he axis of said

wherein said negative pressure generating
receiving portion is arranged adjacent to said ink
containing portion within said outer casing, with said
partition therebetween, and said partition defines gas-
liquid exchanging means for exchanging gas and liquid
between said ink containing portion and said negative
pressure generating receiving portion.

6. An ink cartridge for ink jet use according

to Claim 2, wherein said plug seals said aperture
airtightly.
7. An ink cartridge acéording to Claim 1,

wherein the twisting vibration welding establishes a
second contact portion between an.inner"surface of said
'aperture and an outer surface of said plug, said second
contact portion being different from the first contact
portion and the abutment portion. '

8. An ink Cartridge according to Claim 7,
wherein the second contact portion is intermediate the
first contact portion and the abutment portion.

9. A method for sealing the aperture of an
ink cartridge for use of ink jet use provided with the
aperture, including the following steps of:

inserting a plug in said aperture;

fusing and welding said plug with the inner



= ¥

aperture; and * retracting said welding hor
I.htegrally fused and welded portion. 10

the aperture | ' ge-for ink jet use actofding to
wherein a pl Jmummmmmﬂml state of being inser i@%ﬂﬂé‘g
to airtightly x|l dsetth® ottet aperture-26- A met had fef
sealing the aperture of an ink cartridge for use of link jet use provi
with the aperture, includina the foll ow n steg of 4 _ +ITSETTI Ng a
plug in salﬂaéﬁeﬁﬁﬁﬁeognﬁaé_pB?FﬁauFﬁethgQFmp Mo 395aﬁﬂﬁgh%?0nlsaid
aFertgae; comprgssiﬁgpaeweudgng_hekd!gg hhenupperhpamﬁpef paﬁdfpﬂuggld

pl ug us exposed._to, ex . r ungd. a of sa
aperture inégrﬁg?r%ot ﬁgégghﬁ%%%kggéébdagﬁggaoﬁhghgqé%rggn?éﬁghce of said
aperture; aapgerture; andetracting said wel ding horn and cooling said

integral l'y fused and %@EQ?QtEﬁ@tEQEd welding hornléndAcpBiRad kaigseal i ng
an ink fl||ln% aperture of an ink cartridge usable for ink jé&t recording,
§

the ink fil inkgospalyufuspgdyprg weddepnB@PrEdPconcave portion formed of
resin, conprising the steps of: _ ~inserting a plug nmenmber fornmed of
ressure after fi111nd0rniA MESAGH SAFSEARLAE) PRy RBEFPEPe Caih that the
spheri cal sinkacertfkitige-fesi inkl getmaskencapdding ¢yl icdddmc&l, concave
portion of Qi f Ll rtur Clyfa | I

portion; %ﬂgrégﬁp%sP??gnPhglgqﬁgggi%% EO%EQ%% égi%egpgblﬁéﬁgg%hggFEnding
outwar dl y fEveedapundi welfed tegadpéightdy close the ou;er aperture.

11. A method for sealing the aperture of an
ink cartridge for use of ink jet use provided with the
aperture, including the following steps of:

inserting a plug in said aperture and exposing
the upper part of said plug from said aperture;

compressing a welding horn to the upper part of
said plug thus exposed to exert twisting vibration around
the axis of said aperture in order to fuse and weld said
plug on the circumference of said aperture; and

retracting said welding horn and cooling said
integrally fused and welded portion.

-12. A method for sealing an ink £filling
aperture of an ink cartridge usable for ink jet
recording, the ink filling aperture having a cylindrical
concave portion formed of resin, comprising the steps of:

inserting a plug member formed of a resin
having a spherical surface in said ink filling aperture
under pressure after filling ink through said ink filling
aperture, such that the spherical surface of the resin
plug member and the cylindrical concave portion of the
resin ink filling aperture contact at a first contact
portion;

positioning a welding horn to said plug member
extending outwardly from said ink filling aperture;



-27- ) rotating said wel di ng horn about
frlling aperture relative to said plug nenber

rep, cucn (AN WISREDUNENM et Sor i o ai
portion is néw § fbrnkd Det'ween said resdin pl
filling aperture. 13. A nethod acc

conprising a step of 8E§gﬁ%bgggiahgswgaggnﬂo

of said plug nenber ah

RECACIMANE SHEBT
a usign [wel di ng
i ng japertu id rjotating
eren rGHég&ﬁﬁzﬁﬁrst cont act
ug ' e in ink
ordihg to O aim12, t her

hor "““ buu.i o Wwel di ng
rn aboyt gdogccordlng to

Claim12, waeidi inkafdlinhggepeetuiresirehavdivdi bo saldxp&ugedembea3 to weld

sai d plug nRer to said aperture at an inner
- 15. A netho accordin%Bto Claim12, wherein s
is executed so as to

wal | of said aperture.
aid integrated fusion welding

saogaW§1§nug geideresdnsplugapembgretet said

Clrcunferenggsgﬁ $akdrapeihy 8perture by said rotating step, such
that a second contact portion different from said first

contact portion is newly formed between said resin plug

member and said resin ink filling

13. A method according

aperture.

to Claim 12, further

comprising a step of retracting said welding horn and

cooling said welding of said plug
aperture.

14. A method according
said integrated fusion welding is
said plug member to said aperture
said aperture.

15. A method according
'said integrated fusion welding is
said plug member to said aperture
said aperture.

member and said

to Claim 12, wherein
executed so as to weld
at an inner wall of

to Claim 12, wherein
executed so as to weld
at a circumference of



