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AN INK TANK CARTRIDGE, A MANUFACTURING
METHOD THEREOF AND A PACKAGING STRUCTURE

OF THE INK TANK CARTRIDGE

5 BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a replaceable-
type ink-jet ink tank cartridge connected to an ink-jet
head and storing the ink to be discharged from the ink-

10 jet head, a method for manufacturing said tank, and a
package container for the ink tank cartridge.

| Also, the present invention relates to an ink-jet

ink tank cartridge having a specific internal
structure, and a manufacturing method thereof, as well

15 as an ink-jet head using'the ink tank cartridge, and a'
printer (recording apparatus). The present invention
is applicable to recording apparatuses, communication
equipments, business machines, composite apparatuses,
and printers such as e.g., a copying machine or a

20 facsimile apparatus, using an ink-jet technology.

In recent years, ink-jet recording apparatuses
have been utilized for a great variety of applications,
and there are uses for the output of high duty image of
large size and graphics or photo grade, with increasing

25 demands.
On one hand, there is rapidly increasing

utilization for smaller or personalized output




package container for the ink tank cartridge. Al so, the present

I nvention relates to an ink-jet I nk tank cartridge having a specific
i nt er nal structure, and a manuf actu®i mg net hod thereof, as well 15
as an ink-jet head using the ink tank cartridge, and a printer
(recordi ng apparatus). The present invention Is applicable to
recordi ng appar atuses, comruni cation equi pnment s, busi ness nachi nes, .
conposi te appar at uses, and printers such as e, g. copyi ng pmachi ne
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Wi th increasin
In any way, in the ink-jet print field, there is a

5 tendency toward the larger size, higher duty, and
higher use frequency, and due to increased ink
consumption, there is increasing demand for the greater
capacity of ink tank for the purposes of reducing the
frequency of replacing the ink tank cartridge for use

10 in the recording apparatus, and avoiding the damage of
head filter. 1In particular, there is a demand to take
not only a simple measure of increasing the size of ink
tank cartridge, but also to create a larger capacity of
ink tank for the recording apparatus for which the

15 smaller and pérsonalized constitution has been
achieved, with the compatibility maintained, for which
it has been contemplated that the size of tank
cartridge is increased and the shape of tank is
altered.

20 Herein, one form of the ink tank cartridge to
increase the ink amount has been proposed in which a
first storage chamber for containing the ink, and a
second storage chamber for containing the ink, are
formed, with a negative pressure generating member such

25 as a sponge provided within the first storage chamber.

The first storage chamber having a negative

pressure generating member is provided with an



25 demands. On one hand, there is rapidly increasing
utilization for smaller or personalized output

- 2- appar at uses, while having gréater output frequency (use
frequency), resulting in nore and nore increasing print vol unes in
t hose applications. In any way, in the ink-jet print field,

‘there is a 5 tendency toward the | arger size, higher duty, and

.atmosphere communicating opening for communication with
the atmosphere, in which an area around the atmosphere
communicating opening within this first storage chamber
is one where the negative pressure generafing member

5 does not hold the ink. Also, this first storage
chamber is provided with an ink supply port for
supplying the iﬁk held within the negative pressure
generating member to an'ink-jet head of an ink-jet
printing apparatus. The second storage chamber is in

10 communication with the first storage chamber only via a
fine communication channel provided at a position apart
from the atmosphere communicating opening of the first
storage chamber, and stores the ink in a substantiaily
enclosed state. And when using an ink cartridge, the

-15 exchange of gas and liquid is made via the fine
communication channel between the first and second
storage chambers, so that the ink is refilled from the
second storage chamber via the fine communication
channel into the first storage chamber.

20 By the way, in the ink-jet printing apparatus,
when a plurality of ink-jet heads are mounted on a
carriage to reduce the number of line buffer memories,
the distance between ink-jet heads is set to be smaller
in a scan direction of the carriage in most cases,

25 whereby there are necessarily limitations on the width
of ink cartridge when the ink cartridge is mounted on

the carriage. Hence, the ink capacity is increased in



hi gher use frequency, and due to increased ink consunption, there is
I ncreasing demand for the greater capacity of ink tank for the

pur poses of reducing the frequency-oft repl acing the ink tank
cartridge for use 10 in the recordi ng apparatus, and avoi ding the
damage of head filter. In particular, there is a demand to take

not only a sinple neasure of increasing the size of ink t ank
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cartridge is ingieased, andndfeshape of §88KriS1e that ehieiak

capacity can be increased only by increasing the height
5 of ink cartridge. |
However, in an ink cartridge of the sfructure of
holding the ink soaked within the negative pressure
generating member, the water head applied on the ink-
jet head is prone to rise in accordance to an increase
10 in height; when the height of ink cartridge is
increased, and to prevent this, if the density of
negative pressure generating member is raised one-
sidedly, the remaining ink amount not used within the
ink cartridge increases, making it difficult to expect
15 the effective increase of ink amount corresponding to
the increased capacity.
Also, in making such ink tank cartridge of greater
capacity, the following affairs may be apprehended.
(1) The air within the second storage chamber
20 will expand due to changes iﬁ temperature or pressure
when the ink within an ink cartridge is used partially,
forcing the ink within the second storage chamber to be
flowed into the firstlstorage chamber. Then, it is
impossible to expect that the negative pressure is
25 _" generated by the negative pressure generating member
witbin the first storage chamber, resulting in a

positive pressure state. As a result, an adverse



20 Herein, one formof the ink tank cartridge to i ncrease

t he i nk anount has been proposed in which a first storage chanber
for containing the ink, and a secon® Storage chanber for containing
the ink, are forned Wi th a negative pressure generating nenber such
25 as a sponge provided within the first storage chanber.

The first storage chanber having a negative pressure generating
menber is pro '

Pt mosphere. comfhAest iRy cpBPHTFe? 2BHiR ERFREKIRR RE meniscus

‘around the ink discharge orifices during the printing

or recording or after a suction recovery operation.
Herein, by the suctibn recovery operation is meant an

5  operation of sucking and removing the thickened ink
from the ink discharge orifices of ink-jet head.

(2) If the ink capacity is increased, the ink may
swell out from the negative pressure generating member
of the first storage chamber, mainly due to temperature

10 change (particularly expanded ink volume.at low
temperatures) during the physical distribution of ink
cartridges. Depending on the attitude of ink cartridge
-in the physical distribution, the ink may not return to
the negative pressure generating member, when the

15 temperature rises, accumulating around the atmosphere
communicating opening, in which case the ink is more
likely to leak and drip when the ink cartridge is
unsealed. Also, it is apprehended that when the ink in
the positive pressure state is supplied to the ink-jet

20 head, an adverse effect may be exerted on the print
performance such as recording.

(3) Even with a slight phenomenon of the above
(2), in place of the ink forced from the second.storage
chamber into the first storage chamber, the air will be

25 moved from the first storage chamber through the fine
communication channel into the second storage chamber,

by a corresponding amount of ink, whereby when the ink



t he atnosphere, in which an area around the atnosphere communi cati ng
opening within this first storage chanber is one where the negative
pressure generating nenber 5 does not-h®l<€ the ink. Also, this first
st orage chanber is provided with an ink supply port for

supplying the ink held within the negative pressure generati ng nenber
to an ink-jet head of an ink-jet printing apparatus. The second
storage chanmber is in 10 comuni cation with the first storage chanber
only via a cartirdidgeodsunnsgeiled efiercie Fopiddddcreasepddi ti on apart
from the atnosphere conmuni cati ng opening of the first , . storage
chanber, and st ¥fBPEFREULRK Ofn 3y eage AR PFessure, dhe doky farged ang

when using an ink cartridge, the 15 exch iLquid i
via the f ign e from the s%cond storage cham neq__e iqtogat%eaﬂxjsltq uslt%rlasgemflde

chamber due to expanded air can not be accepted by the
5 negative pressure generating member, with a risk that

the ink may exude outside via the atmosphere
communicating opéning. Also, when unscaling an ink
supply port, a poftion around the ink supply port
within the first storage chamber is in positive

10 pressure state, with a risk that the ink may also leak
out of the ink supply port.

Also, if the ink tank cartridge is constructed in
larger size (scale up), the negative pressure
generating member is also increased in size, resulting

15 : in a greater distance from the ink storage chamber to
the ink supply port. That is, the larger ink tank will
have a greater distance froﬁ the communication channel
to the supply port, and further be subjected to the
influence from the uneven density accompanied by the

20 larger size of the negative pressure generating member
accommodated within the negative preésure generating
member receiving portion, with a risk that the ink
level is not stable, leading to an ink supply failure
in worst cases.

25 Also, an non-ink region within the negative
pressure generating member not containing the ink is

intended to prevent the ink from leaking through the



comuni cati on channel between the first and second storage chanbers,

so that the ink is refilled fromthe

second storage chanber via the

fi ne comuni cation channel into the ¥irst storage chanber. 20

By the way, in the ink-jet printing apparatus, when a plurality of

I nk-j et heads are nmounted on a carriage to reduce the nunber of line
buf fer nennries the di stance between ink-jet heads is set to be
smal | er scan direction of the caryiage in t cases
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cartridge when

the i nk capacit

10

15

20

25

area w1th increasing size of the cartridge, thereby

with a risk that the same problem of ink supply failure

as above may occur. Namely, in this way, if the ink
cartridge is subject to the influence of changes in

environment due to storage or physical distribution in

the state where the non-ink region is large, the ink is

moved to the non-ink region w;thin the negative
pressure génerating member, resulting in a likelihood
that an ink absent portion may arise in a range from
thé communication channel to the supply port.

On the contrary, it is considered to shorten the
distance from the communication channel to the supply
port, in which case the initial ink level within the
negative pressure generating member is too high |
compared with the total volume of negative pressure
generating member, and to retain this initial ink

level, it is necessary to significantly raise the

capillary force of negative pressure generating member,

with the result that the negative pressure on the
recording head is too great, inappropriately for the
fast recording. Also, the large amount of ink may
remain.

The ink-jet ink cartridge having larger size and

more complicated shape as above described must satisfy

the ink-jet performance at the same time. That is, the
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t

he hei ght and depth directions of the ink cartridge.

Al so, to make the foot space of the ink-jet printing appar at us
it is desirable that the ink - 8 capacity can be increased only
by increasing the height 5 of ink cartridge. However, in an

snmal | er,

ink cartridge of the structure of
negative pressure generating menmber, the water head applied on the

i nk-
hei ght ,

j et
when t

10

15

20

25
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ablllty without ink leakage which is assured for use in

the high/low temperature environment or the long-term
storage, and various external factors including a
mechanical strength against thermal shock caused by
repeated high/low temperatures, vibration, or drop, as
well as quite severe characteristics of stably storing
the ink and without damaging the ink supply capability
in use for recording or the negative pressure exerted
on the redbrding head, as previously described.

For such requirements, a method of forming an ink
container is known in which two members, a container
having integrally molded a partition plate for
partitioning the negative pressure generating member
receiving portion and the ink containing portion, and a
1lid, are integrated by fusing a joint by heat or
ultrasonic.

However, a heat welding method could not be
applied to the ink cartridge of such a complex shape
that the joint extends into the tank, because the joint
must be exposed to the outside for welding.
Accordingly, the container of integral mold was molded
in the configuration having the partition plate and the
wall within the container connected. Also, a
ultrasonic welding method in which ultrasonic is
applied to the joint to weld by heat generated by

thermal conversion of acoustic wave due to energy loss

hol ding the ink soaked within the

in



increased, and to prevent this, if the density of negati ve pressure
generating member is raised one- sideglly, the remaining ink anount
not used within the ink cartridge increases, nmaking it difficult to
expect 15 the effective increase of ink anmount corresponding to
t he increased capacity. - Al so, in making such ink tank cartridge
of greater - capacity, the following affairs may be apprehended.
(1) The air withicnthee jagaendsstdaffdeutitarbemak@0a pairifliectx pmmtadte t o
changes in tenperature or pressure . when the ink within an ink
cartridge i s usstaper bvelrl yhe entirkoarengotfhweldiding ponticme duec ded
storage chanber to be . flowed into the first storage chamber. Then, it
i s i npossitbeedimengpons tfaparks Adgiheysigecdsudacreased,
because the contact state at the joint has a
5 dimensionally severe factor.
On the other hand, in the conventional ink tank as
previously described, one package in which a seal
member of the atmosphere communicating opening and the
ink supply port of the ink tank is adhered to a pillow
10 bag in padkaged form was proposed in Japanese Laid-Open
Patent Application No. 6-328712. In this packaged
form, the ink, if splashing due to a peeling force from
the seal member peeled off in unsealing the package, is
received into the bag, while the package is unsealed in
15 the order from the atmosphere communication'opening,
without the user considering the unsealing order of the
atmosphere communicating opening and the ink supply
port.
In the conventional form, when the ink capacity of
20 ink tank is relatively small, the internal pressure of
ink tank may rise, owing to changes in environment
(pressure, temperature) surrounding the ink tank at the
time of manufacturing or unsealing. Then, if the ink
tank is unsealed, the ink may be forced out of the ink
25 tank. This ink amount will vary with the total
capacity df ink for the ink tank. It increases with

larger capacity of ink tank. Since the ink tank is

desired to have larger capacity, the amount of



25 generated by the negative pressure generating nenber wi thin the

first storage chanber, resulting in a - positive pressure state. As a
result, an adverse - 10 - - 5-

effect may be exerted on the fornatlon of nmeni scus around the ink

di scharge orifices during the printing or recording or after a
suction recovery operation. Herein, by the suction recovery operation

is meant an 5 operation of sucking and renmovi ng the thickened ink
fromthe ink di splashdng iinkcdayobe serjigushday the conventional

packaged form, if the larger capacity is provided, so
that there are some cases that the ink can not be held
within the pillow bag.

5 Also, with the larger amount, the ink may enter,
due to capillary phenomenon, into an interstice between
the ink tank and the pillow bag, resulting in greater
probability that the ink reaches the hands of the user
who holds by hand the ink tank.

10 Further, in the form of pillow bag, the user may
neglect the way of unsealing, break the bag open and
peel off a scal member for sealing the atmosphere
communicating opening and the ink supply port of ink
tank.

15 In this case, in peeling'off the seal member, the
ink may splash from the seal member upon an impact of

peeling in some instances.

SUMMARY OF THE INVENTION

20 The present invention has been achieved in the
light of the aforementioned problems, and its object is
to provide an ink cartridge and a method of determining
the volume of said ink cartridge, in which ink leakage
through an atmosphere communication opening caused by

25 changes in environment is prevented even when the
vblumé of an ink containing chamber is increased.

The present invention has been achieved to solve



(2) If the ink capacity is increased, the ink may swel |l out fromthe
negati ve pressure generating nenber of the first storage chanber

mai nly due to tenperature 10 change (patti<ularly expanded ink vol une at
| ow tenperatures) during the physical distribution of ink

cartridges. Depending on the attitude of ink cartridge in the

physi cal distribution, the ink nmay not return to the negative

ressure t nb wh | ati
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degrading the performance or reliability as the ink
5 cartridge.

It is a further object of the invention to provide
an ink cartridge which can realize the larger size and
more complex shape of the ink cartridge with the
minimum number of components by a quite simple

10 manufacturing method, whiie satisfying the required
performance for the large ink-jet ink cartridge, and
the manufacturing method thereof.

It is another object of the invention to provide
an ink cartridge and an ink-jet cartridge, which is

15 capable of maintaining the stable print performance at
any time by stably supplying the ink, without being
affected by the ink exuding from a negative pressure
generating member, while preventing the ink from
leaking in unsealing an ink containing portion.

20 A preferréd constitution of the present invention
includes at least one of the following constitutions,
or any combination thereof.

First of all, a method of weakening the vibration
vector in a wall collapsing direction by providing the

25 wall at an angle toward a direction of applying the
transverse vibration and opposite a direction of

causing collapse of the tank wall in the state where



performance such as recording. (3) Even wth a slight

phenonenon of the above (2), in place of the ink forced fromthe
second storage chamber into the fTrk% storage chanber, ‘the air will
be 25 noved fromthe first storage chanber through the fine

comuni cati on channel into the second storage chanber, by a
correspondi ng anount of ink, whereby when the ink

6 CUALT €95¢' FaLToF8' EH1RhLE" 18 £aRLY. I norease in

Secondly, a method of having at least two sorts of
vibration directions to prevent the collapse of wall
resulting from transverse vibration is taken.

5 Thirdly, reinforcing means is provided against
transverse vibrationﬂon the collapsing side of wall.

Fourthly, clamp means for clamping the wall to a
jig for fixing a container is provided.

Fifthly, securing means for securing the wall by

10 inserting.é wall collapse preventing jig through an
opening portion such as an ink inlet port into the tank
or a supply port for supplying the ink to the head is.
provided.

Sixthly, a method is taken in which the negative

15 pressure generating member is made of the same material

" as the container or 1id of the tank, or a material
having the same melting point, or a higher melting
point than that of the latter, allowing melting and
welding completely, even if the negative pressure

20 generating member is pinched into a joint between the
container and the 1lid, thereby preventing leakage.

Seventhly, a method of determining the vibration
direction when stopped so that the negative pressure
generating member and the tank wall face are brought

25 into c;ose or pressure contact with each other in a
preferred state, when the transverse vibration is

stopped.



tenperature or a decrease in pressure, the ink forced fromthe second

storage chanber into the first storage chanber due to expanded air
can not be accepted by the 5 negative-pk®ssure generating nenber, with a
risk that the ink may exude outside via the atnosphere

communi cati ng opening. Al so, when unscaling an ink "~ supply port, a
portion around the ink supply port wi.thin the first storage chanber
is in positive 10 pressure state, with a risk that the_.i.nk may.al so

| eak out of tﬁbghﬁklgupﬁh? ﬁﬁg?tive press“reA9§8erPFlpﬁe SCank
cartridge is constructed._in | ze,(:sca h tive
pressure 1§eﬁ%?ﬁf?ﬂgtﬁeﬁb§?mP§ra got ﬁcﬁéé hgrgg%}eb esu ng 15

in a greater d'Stgnectfggnk Qﬁsbgbsétgiﬁggtigﬁvb%B ¥8rther enhance the

effect of the seventh method, while at least two or

5 more securing means are provided to prevent the
compression distribufioﬁ of the negative pressure
generating member from being disordered, even if the
negative pressure generating member is subject to
rotational force.

10 Ninthiy, vibration suppressing means is provided
on members at both sides of applying the vibration and
accepting the vibration to prevent the member which
vibrates subject to transverse vibration from yielding
the amplitude, more than necessary.

15 Tenthly, a vibration jig of the device generating
transverse vibration and a member accepting vibration
from this vibration jig and vibrating along with it are
provided with slip preventing means for preventing slip
vibration transmission rate from being degraded.

20 Eleventhly, a plurality of welding parts which are
completely independent and closed are provided, the
welding parts being complicated such that an area
inside the tank is divided into a plurality of
sections, allowing the sealing ability at the welding

25 portion to be examined, while preventing unnecessary
movement of ink between each area.

Twelfthly, suppressing means for suppressing burrs



the ink supply port. That is, the larger ink tank wll have a
greater distance fromthe conmmuni cati on channel to the supply port,
and further be subjected to the i Af Ldence fromt he uneven density
~acconpani ed by the 20 | arger size of the negative pressure generating
menber accommodated wi thin the negative pressure generating

nmenber receiving portion, with a risk that the ink | evel is not
stable, leading to_ an ink supply failure | in worst cases. 25

Al 'so, an non-i nRredyred artthf vaidhegaPp¥E is provideds wBiden&r ating

menber not containing the ink is i ntended to preyent the ink from
| eaki ng throughlgﬁgage preventing member can be f&owgd {hto ‘that

. welding part. Also, ink infiltration preventing means
for preventing ink from infiltrating into burrs outside
5 the welding part is provided.

Thirteenthly, the formation of an opening portion
of tank by welding multiple members together can be
stably made.

It is another object of the present invention to

10 provide an ink-jet ink cartridge having an ink
containing portion for containing the ink to be
supplied to an ink-jet head, and a 1lid portion for
covering said ink containing portion, wherein a wall of
said ink containing portion and one face of said 1lid

15 portion are welded together by frictional heat caused
by wvibration.

Also, it is a further object of the present
invention to provide an ink-jet ink cartridge in
communication with said ink containing portion via a

20 communication channel, and further comprising a
negative pressure generating member receiving portion
for receiving an negative pressure generating member
for absorbing and holding the ink,

an ink-jet ink cartridge wherein the angle 6 made

25 by the longitudinal direction of the wall of said ink

containing portion main body to the vibration direction



-7- at nosphere comuni cati ng openi ng, when starting to use

the ink tank, but this non-ink region occupies a |large area with

i ncreasing size of the cartridge, thereby 15 = with a risk that the sane
probl em of ink supply failure 5 as above may occur. Nanely, in this
way, if the ink cartridge is subject to the influence of changes in
envi ronnent due to storage or physical distribution in the state
where the non-ipk region is large, the ink is nmoved to the non-ink
region within t#ﬁaiﬁé%ﬁék@? %@ * pressure generating nenber, resulting in a
| Tkel i hood thaly Ak Mo 2PRGR 22 88 e BbiR®thE 8nbTRIE HEAD

by the longitudinal direction of each wall of said ink
containing portion and said negative pressure
5 generating member receiving portion to the vibration
direction is less than 90°,
an ink-jet ink cartridge wherein said angle 6 is
less than or equal to 45°,
an' ink-jet ink cartridge wherein said vibration
10 direction is multidirectional,
| an ink-jet ink cartridge wherein said wall'is
provided with means for preventing collapse of said
wall against said vibration,
an ink-jet ink cartridge wherein the angle 6 made

15 by the longitudinal direction of said wall to said
vibration direction is less than or equal to 90°, and
said wall is provided with wall collapse preventing
means for preventing collapse of said wall against said
vibration,

20 an ink-jet ink cartridge wherein said wall
collapse preventing means is means for fixing to a
fixed jig provided on the wail outside said ink
containing portion or said negative pressure generating
member receiving portion,

25 an ink-jet.ink cartridge wherein said wall .
collapse preventing means relies on a jig inserted

through an opening portion of said ink containing



t he communi cati on channel to the supply port. On the contrary,

it is considered to shorten the di stance fromthe communi cation
channel to the supply 15 port, in whichl&ase the initial ink |eve
wi thin the negative pressure generating nenber is too high
conpared with the total volunme of negative pressure generating
menber, and to retain this initial ink l evel, it is necessary to

S|gn|f|cantly ralse the 20 capillary force of negative pressure
generating menRATELION,  with the result that the negative pressure on the

20O 1 head 12t ot USEl sk PP SPELAGY (RL-LLR ar 1eabihnbSRRR ",
cartridge hav“%klégfﬁﬂiﬁﬂzébégghnlng portion with frictional heat
produced by said vibration among said ink containing
5 portion and one face of said lid.are'made of the same
material,
an ink-jet ink cartridge wherein the melting point
of a material forming at least the wall of said ink
containing portion with frictional heat produced by

10 said vibration among said ink containing portion and
that of a material forming one face of said 1lid are
equal,

an ink-jet ink cartridge wherein the melting point
of the material forming at least the wall of said ink

15 containing portion ﬁith frictional heat produced by
said vibration among said ink containing portion and
that of the material forming one face of said 1lid are
higher than that of a material forming the other
section of said ink containing portion,

20 an ink-jet ink cartridge wherein said ink
containing portion has means for suppressing the
amplitude of said vibration,

an ink-jet ink caftridge wherein said amplitude
suppressing means comprises engagement means provided

25 on said ink containing portion, and engaged means
provided on said 1id and being engaged by said

engagement means,



nore conplicated shape as above described nust satisfy the ink-jet
performance at the sane tine. That is, the

-8- _ ink-jet ink cartridge is reqgdi“ed to have the sealing
ability without ink | eakage which is assured for use in t he high/1 ow
tenperature environnent or the long-term storage, and vari ous

external factors including a 5 mechani cal strength against thermal shock
CASE DY e soneP R LAY | ik S B4 Pt 2B g Bl
for screening outer welding burrs produced due to said
vibration in welding,
an ink-jet ink cartridge having at least one
5 member for securing said negative pressure generating
member to said negative pressure generating member
receiving portion,
a manufacturing method of an ink-jet ink cartridge
having an ink containing portion for containing the ink
10 to be supplied to an ink-jet head and composed of an
ink containing portion main body and a lid, wherein
after said ink containing portion main body and said
lid are superposed on one another, the ink containing
portion main body and the lid are welded together with
15 frictional heat produced at a contact region by
applying vibration to said ink containing portion main
body and said 1id,
a manufacturing method of an ink-jet ink cartridge
using a vibration jig which applies vibration to said
20 ink containing portion main body and said lid, and
means fpr preventing occurrence of slip between said
ink containing portion main body and said lid,
a manufacturing method of.an'ink-jet ink cartridge
wberein said slip preventing means utilizes wvacuum
25 ~adsorption,
a manufacturing method of an ink-jet ink cartridge

wherein a sealant or an adhesive is infiltrated into



the ink and w thout damaging the ink supply capability in use for
recording or the negative pressure exerted 10 on the recordi ng head, as

previ ously descri bed. For suchk A&quirenents, a nmethod of form ng
an ink container is known in which two nenbers, a container

having integrally nolded a partition plate for " partitioning the
negative pressure generating nenber 15 receiving portion and the ink
cont ai ning portion, and a lid, are integrated by fuging a joint b
heat or Guters Melding burrs Pr%ﬁerd,‘pea %a?ta’wﬁlvé’sq@qﬁﬁ‘lho{d‘ coul>/d
not be appl.ied to the ink cartridge of such a conplex shape 20 '
that the joint &&&4dRgqinto the tank, because the joint must be

exposed to the OUtSIQFréﬁgufgééﬂf¥%g method of an ink-jet ink cartridge

cdmprising an ink containing portion for containing the
5 ink to be supplied to an ink-jét head, a negative
préssure generating member receiving portion in
communication with said ink containing portion via a
communication channel and receiving a negative pressure
generating member for absorbing and holding the ink,

10 and a 1lid for covering said negative pressure
generating member receiving portion and said ink
receiving portion, characterized in that after said ink
containing portion and said negative pressure
generating member receiving portion and said 1id are.

15 superposed on one another, said ink containing portion
and said negative pressure generating member receiving
portion and said 1id are welded together with
frictional head produced at a contact region by
applying vibration to said ink containing portion and

20 said negative pressure generating member receiving
portion and said 1id,

a manufacturing method of an ink-jet ink cartridge
whereiﬁ said vibration is stopped in a vibration
direction of enclosing said communication channel with

25 said negative pressure generating member with said
negative pressure generating member placed info close

contact with a wall of said ink containing portion,



Accordi ngly, the container of integral nold was nol ded ' in the
configuration having the partition plate and the wall within the
cont ai ner connected. Also, a 25 ul trasor ¢ wel di ng met hod in which
ultrasonic is _ applied to the joint to weld by heat generated by
t hermal conversion of acoustic wave due to energy | oss

- 9- at the joint is difficult to make a perfect contact

state over the ent i1 hfeplotel S WeORGA! S dHeul-jor snkMeathERA3EO"
‘wherein a welding line formed by said vibration has no
branch,

a manufacturing method of an ink-jet ink cartridge

5 wherein the welding line formed by said vibration is
formed independently between said ink containing
portion and said negative pressure generating member
receiving portion, or

a head.cartridge comprising the above-mentioned

10 ink cartri&ge, and an ink—jet head for recording by
being supplied with the ink from said cartridge.

With_the above constitution and method, the
welding of a 1lid for the side wall corresponding to
large and complicated shape which was conventionally

15 not achievable with the type of welding the lower 1lid
limited to small and simple shape can be made.

It is another objecf of the present invention to
provide an ink cartridge comprising a negative pressure
generating member receiving portion for receiving a

20 negative pressure generating member, and an ink
containing portion, provided separately from said
negative pressure generating member receiving portion,
for directly storing the ink, wherein the gas
introducible via an atmosphere communication opening

25  provided on the side of said negative pressure
generating member receiving portion, and the ink of

said ink containing portion, are exchanged by gas-
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because the contact state at the joint has a 5 di nensional ly severe

factor. On the other hand, in the conventional ink tank as
previously described, one package in whichyg seal menber of the

at nosphere conmuni cati ng openi ng and the i nk supply port of the ink
tank is adhered to a pillow 10 bag i n packaged form was proposed in
Japanese Lai d- Open Pat ent Application No. 6-328712. In this packaged
form the ink, if splashing due to a peeling force from t he seal

menber peel ed oifiquiduesenbhfinghfepnekage, cohduct saidcdinkedd rghe t he bag,
whi| e the package is unsealed in 15 the order fromthe atnosphere
conmmuni cati on opegative presswrehgeheirhtinge membesi cdeceiyinge pardeian,ng
order of the at nrosphere comuni cati ng opening and the ink supply
and supply the ink from said negative pressure
generating member receiving portion, characterized by
5 further comprising a space formed between said negative
pressure generating member receiving portion'and said
atmosphere communicating opening, composed of a
subspace containing a member in direct contact with
said negative pressure generating member, and other

10 subspace.

Also, it is another object of the present
invention to provide an ink tank cartridge wherein séid
space of said ink cartridge has a volume determined by
at least the following expression:

15 (Volume of space) = (Total volume of ink storable
within said ink containing portion) x (Value determined
based on the variation in external'pressure relative to
pressure within said ink containing portion of said ink
cartridge) - (Volume of said negative pressure

20 generating member) x (Value determined based on the ink
absorptivity of said negative pressure generating
member).

Also, it is another object of the present
invention to provide a method for determining the

25 volume of an ink cartridge comprising a negative

pressure generating member receiving portion for

receiving a negative pressure generating member, and an
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port. In the conventi onal form when the ink capacity of 20

ink tank is relatively snmall, the internal pressure of I nk tank may
rise, owing to changes in environnent - 21 (pressure, tenperature)
surroundi ng the ink tank at the time of manufacturing or unsealing.
Then, if the ink tank is unsealed, the ink may be forced out of the
ink 25 tank. This ink anobunt will vary with the total capacity
of ink for the ink tank. It increases with | arger capacity of ink

tank. Since theinkk dcomtaiining portidesi pedwidddn\eedarate ]l dpam tsgid he

armount qf negative pressure generating member receiving portion,
for directly storing the ink, wherein the gas
introducible via an atmosphere communication opening

5 provided on the side of said negative pressure

generating member receiving portion, and the ink of
said ink containing portion, are exchanged by gas-
liguid exchanging means, to donduct said ink to the
negatiVe pressure generating member receiving portion,

10 and supply the ink from said negative pressure
generating member receiving portion, characterized in
that the volume of a space between said negative
pressure generating member receiving portion and said
atmosphere communication opening is determined

15 according to the following expression:

(Volume of space) = (Total volume of ink storable
within said ink cbntaining portion) x (Value determined
based on the variation in external pressure relative to
pressure within said ink containing portion of said ink

20 cartridge) - (Volﬁme of said negative pressure
generating member) x (Value determined based on the ink
absorptivity of said negative pressure generating
member).

With the above constitution, a space having a

25 predetermined volume or greater is formed between said
negative pressure generating member and said atmosphere

communication opening, wherein since the volume of this
/
heet Has Been Replaced

i



- 10 - : spl ashing ink may be serious in the conventiona

packaged form if the |arger capacity is provided, so that there are
some cases that the ink can not be held _ 55, _ wWithin the pillow bag. 5
Al so, with the larger anmount, the ink may enter, due to capillary
phenonmenon, into an interstice between the ink tank and the pill ow
bag, resulting in greater probability that the ink reaches the hands
-of the user who hol ds by hand the ink tank. 10 Further, in

the formof pilspachags BBeevhthedbin view offeghecirellbdivey exftetmmdal i ng,
break the bag open and
pressure change of the ink cartridge, the ink can be
prevented from leaking through said atmosphere
communication opening, even if the ink exudes from the
5 negative pressure generating member due to this change.
| It is another object of the present invention fo
provide an ink tank package container comprising a
first receiver for receiving an ink tank having an
atmosphere communication opening and an ink supply port
10. which are sealed by a seal member, and a second
receiver for receiving said first receiver, wherein a
part of said seal member is exposed through an opening
portion of said second receiver, and said atmosphere
communication opening and said ink supply port are
15 unsealed by pulling out said exposed part of seal
member.
Also, it is another object of the invention to
provide,
an ink tank package container wherein said first
20 receiver is an inner box, and said second receiver is
an outer box,
an ink tank package container wherein said seal
member for sealing said atmosphere communication
opening and said seal member for sealing said ink
25 supply port are integral, and wherein a part of said
seal'member integral is exposed from an opening portion

of said outer box, said ink supply port being unsealed,
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peel off a scal nenber for sealing the atnosphere communi cati ng

opening and the ink supply port of ink tank. 15 In this
case, in peeling off the seal nenber, the 23 - i nk may splash fromthe
seal nmenber upon an inpact of peeling in some instances. ,
SUMVARY OF THE | NVENTI ON 20 The present invention has been
achieved in the | i ght of the aforenentioned problens, and its object
S to provide an ink cartridge and a nethod of determinin

the vol ume of SEPLLOWKNG 8} (EENOSRhGEP cRoRARniEakige openingy hByugh an

at moopher e COMMUL PRty 00 2PE ha%k (3 °8d: B enfSsea SRTOR2RbESTYI TONTEN 1S
an ink tank package container wherein a part of
said seal member is bonded td an outer face near the
5 opening portion of said outer box,
an ink tank package container wherein a part of
said seal member is bonded to an outer face near the
opening portion of said outer box, the other end of
said seal'member being exposed from said opening
10 portion of said outer box,
an ink tank package container wherein said inner
box is slidably received within said outer box, |
an ink tank package cdntainer wherein within said
inner box, an ink absorbing member is disposed at a
15 position corresponding to said atmosphere communication
opening of said ink tank recéived within said inner
box,
an ink tank package container wherein within said
inner box, an ink absorbing member is disposed at a
20 position corresponding to said ink supply port of said
ink tank received within said inner box,
an ink tank package container wherein within said
inner box, ink absorbing members are disposed at
respective positions corresponding to said atmosphere
25 communication opening and said ink supply port of said
ink tank received within said inner box,

an ink tank package container wherein an ink
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vol ume of an ink contai ni ng chanber is increased. The present
I nvention has been achieved to sol ve t he above-nenti oned

problens, and its object is to previ2de -an i nk cartridge which can
realize the |arger size and greater capacity of the ink cartridge,
wi t hout degrading the performance or reliability as the ink 5
cartridge. It is a further object of the invention to provide

an ink cartridge which can realize the larger size and
absorbing member is disposed on a bottom portion within
said inner box,
an ink tank package container receiving said ink
tank where said ink absorbing member has a dot- or
5 mesh-like face, and is in contact with said in tank via
said face,
an ink tank package container wherein an ink
supply port is covered with a member spaced apart in a
direction of peeling off the seal member covering said
10 ink supply port of said ink tank,
an ink tank package container wherein the seal
member covering said ink supply port of said ink tank
can be pulled out with one of its faces contact with
the inner wall of said ink tank pressed against a part
15 of said inner box,
an ink tank package container wherein said
pullable seal member can be pulled out, while being
carried between said inner box and said outer box,
an ink tank package container wherein a part of
20 said seal member bonded to said ink tank is bonded to
an outer face of said outer box, the other part of said
seal member projecting out of said outer box,
an ink tank package container wherein a face of
said seal member bonded to the Quter face of said outer
25 box and a face of said seal member covering said ink
supply port of said ink tank are situated on the same-

side,
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nore conpl ex shape of the ink cartridge with the m ni nrum nunber of
conponents by a quite sinple 10 manuf acturing nmethod, while satisfying
the required performance for the larggsink-jet ink cartridge, and

t he manuf acturing net hod thereof. It is another object of the
I nvention to provide an ink cartridge and an ink-jet cartridge,
which is 15 capabl e of maintaining the stable print perfornmance at

any tine by stably supplying the ink, w thout being af fected by the
~ink exuding froma neamatink pandsspackage contaimentwheredmbarpanhi o€
preventing the ink from | eaki ng i n unsealing an ink containing
portion. 20 said /cealkfrnenbeir cx‘métatmtbrpi)fsﬂhg Puter POX nERAL i on

i ncludes at | east one_of the follow ng constitutions,
bonded together, so that said seal member and a sealed

portion of said ink supply port may be subject to a

5 force other than in a direction of peeling off said
seal member, when said inner box is drawn out of séid
quter box,

an ink tank package container wherein said seal
member is a folded lengthwise member, the both ends

10 thereof projecting out of an opening of said outer box,
one end thereof being bonded to the outer face of said
outer box, wherein a face on the same side as said
bonded face covers said ink supply port,

an ink tank package container wherein a thrust

15 direction of a welding part of said seal member welded
to said ink supply port and a direction of peeling off
said seal member from said ink supply pbrt are
orthogonal, or

an ink tank package container wheréin said outer

20 box is laminated with a resin film.

The present invention uses a member for péckaging
an ink tank which is a box, saiq’box for accommodating
said partial ink tank having ink absorbing members
disposed at positions corresponding to an ink supply

25 port and an atmosphere communication opening, and an
ink absorbing member laid between said ink tank and

said box accommodating said ink tank, whereby even if
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or any conbi nation thereof. First of all, a nethod of weakening

the vibration vector in a wall collapsing direction by providing the
25 wall at an angle toward a direction ofgappl ying the transverse
vi bration and opposite a direction of causi ng col | apse of the tank
wall in the state where - 12 -

the tank wall is thinned is taken. - Secondly, a nethod of having-
at |east two sorts. of vibration directions to prevent the coll apse of
wal | the ink flows out of said ink tank in unsealing, the

ink can be absorbed into said three absorbing members.
Thereby, the user is protected from staining the hands
in use without the ink flowing outside a packaging

5 material. _

In the present invention, a member for packaging
an ink tank is in the form of a box. The box is
twofold, such that the ink tank can not be taken out,
unless the ink supply port and the atmosphere

10 communication opening are unsealed. Specifically, the
ink tank is secured to an inner box of the ink tank.
The box is slidable to left and right, rather than
upward and downward, to enable the inner box to be
drawn out. To limit the drawing direction, a lid is

15 provided on an outer box at one side in the drawing
direction, wherein the atmosphere communication opening
and the ink supply port are sealed with a seal member.
The seal member is welded to the ink tank, an unfolded
end portion being bonded to a face of the outer box so

20 that the drawing direction of the box may be a
direction of pulling the box. Further, the other end
of the seal member is pulled out through a hole
provided on a face of the outer box wheré said seal
member is bonded._ In this package form, a considerable

25 force may be required to draw out the inner box from
the outer box, unless unsealed by first pulling the

seal of the ink tank, so that the ink tank can not be
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resulting fromtransverse vibration is taken. 5 Thirdly,
reinforcing neans i s provi ded agai nst transverse vibration on the

col | apsi ng side of wall. Fourt hgy,-cl anp nmeans for clanping the
wall to a jig for fixing a container is provided. Fifthly,
securing nmeans for securing the wall by 10 inserting a wall coll apse
preventing jig through an openi ng portion such as an ink inlet port
into the tank or a supply port for supplying the ink to the head is
provi ded. taken o@txwhthout peehidgi effakbe seabhpEhtheeinbgenke 15
pressure generating nenber is nmade of the sane material as the
cont ai ner or |iinopragbicank, Abgoa ﬁh@e@?éﬁr of unsagling ifetbafethel ting

poi nt, or a higher nelting
atmosphere communication opening is first unsealed, or

the user is instructed. Further, the outer box may be

5 laminated not to be easily broken to higher effect,
rather than a typical paper box. |

In the above, further adopting a packaging form in

which when the seal member is pee;ed off, the ink
supply port.of the ink tank provides an obstacle in the

10 direction of peeling off the seal member, and a part of
the seal member which has been in contact with the
inside of the ink tank is pressed against a part of the
packaging box, after the seal is peeled off, the ink is
prevented from splashing outside the packaging box

15 through the ink supply port of ink tank by being pulled
by the seal member, upon unsealing the ink tank. Also,
the seal member has an ink adhering portion wiped out
by a part of the papkaging box (pressed portion),

thereby preventing the ink from spoiling the outside.

20
BRIEF DESCRIPTION OF THE DRAWINGS
Figs. 1A, 1B and 1C are an upper view, a side view
and a bottom view of an ink cartridge according to one
" embodiment of the present invention.
25 Fig. 2 is a cross-sectional view typically showing

the inside of the ink cartridge.
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point than that of the latter, allow ng nelting and wel di ng
conpletely, even if the negative pressure 20 generating nenber is

pi nched into a joint between the goabaLner and the lid, thereby
preventing | eakage. Sevent hly, “a met hod of determ ning the

vi bration di rection when stopped so that the negative pressure

. generating nenber and the tank wall face are brought 25 into cl ose or
pressure contact with each other in a preferred state, when the

Erigsyerse vibrationgig, 3 is aSg2@p8dfor explaining how to obtain the
maximum volume of ink movement from an ink containing
portion in the ink cartridge.

Fig.'4 is a cross-sectional view of an ink
5 cartridge in an example.
Fig. 5 is a view as looked from the arrow A in
Fig. 4.
Fig. 6 is a cross-sectional view of the ink
cartridge of Fig. 4 in service condition.

10 Fig; 7 is a cross-éectional view of the ink
cartridge of Fig. 4 placed upside down in low
temperature environment.

Fig. 8 is a cross-sectional view of the ink
cartridge of Fig. 4 placed in high femperature

15 environment.

Fig. 9 is a cross-sectional view of an ink
cartridge in another example of the present invention.
Fig. 10 is a cross-sectional view of the ink

cartridge of Fig. 9 in service condition.

20 Fig. 11 is a cross-sectional view of an ink
cartridge in a further example of the present
invention.

Fig. 12'ié a cross-sectional view of the ink
cartridge of Fig. 11 in service condition.

25 Fig. 13 is a cross-sectional view of an ink
cartridge in another example of the present inventién.

Figs. 14A and 14B are cross-sectional views
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Ei ghthly, the negative pressure generating nmenber IS secured to a
menmber on the side where it vibrates, subj ect to transverse
vibration, to further enhance the <ef2®ct of the seventh nethod, while
at least two or 5 nore securing means are provided to prevent the
conpression distribution of the negative pressure generati ng nenber
from being disordered, even if the negati ve pressure generating
menber is subject to rotational force. 10 Ni nt hl vi bration
suppr essi ng neaslowingraw tekl cartridgeninbar Surthest foxmdes Bﬁeapplying
t he vibration and accepting the vibration to prevent the nmenber which

present invention.

Figs. 15A, 15B and 15C are views for explaining

how to fill the ink into the ink cartridge.

5 Fig. 16A is a cross-sectional view showing the
relation, before welding, between a container and a 1lid
which constitute the ink cartridge of the present
invention, Fig. 16B is a cross-sectional view taken
along the line 16B-16B in Fig. 16A, Fig. 16C is a

10 cross-sectional view showing a joint between the 1lid
and the container indicated by a B part in Fig. 16B, in
larger scale, and Fig. 16D is a cross-sectional view
showing the joint after welding indicated by B part in
Fig. 16B in largér scale.

15 Fig. 17A is a cross-sectional view showing a
container constituting the ink cartridge of the present
invention, Fig. 17B is a cross-sectional view taken
along.the line 17B-17B in Fig. 17A, before welding the

' container and the 1id, Fig. 17C is a cross-sectional

20 view taken along the line 17C-17C in Fig. 17A, before
welding the container and the 1lid. Fig. 17D is a
cross-sectional view taken along the 1iﬂe 17B-17B in
Fig. 17A, while welding the container and the 1lid, Fig.
17E is a cross-sectional view taken along the line 17C-

25 17C in Fig. 17A, while welding the container and the

1lid, and Fig. 17F is a cross-sectional view for

explaining the wvibration direction.
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vi brates subject to transverse vibration fromyielding t he anplitudé,
nore than necessary. 15 Tenthly, a vibration jig of the device
generating ~ transverse vibration andgg wenber accepting vibration
fromthis vibration jig and vibrating along with it are provi ded
with slip preventing nmeans for preventing slip vi bration
transm ssion rate from being degraded. 20 El eventhly, a plurality
of welding parts which are conpl etely independent and cl osed are
provided, the  pagisdi N@AANES IBE e ARvsC Eoarl extpliairiaig avaldl ea
inside the tank is divided into a plurality of sections, allow ng
the sealing abi colljapset pravemtiing nidans @dr tihen tioneheofoxaihiratd,omhi | e
preventi ng unnecessary novenent of ink between each area.

welding, respectively, wherein Fig. 18A is a cross-

sectional view showing an instance of preventing wall

5 collapse by inserting a jig through an opening portion

of the ink cartridge, and Fig. 18B is a cross-sectional

view taken along the line 18B-18B in Fig. 18A.

Fig. 19A is a cross-sectional view showing the
relation, before welding, between the container and the

10 1id which constitute the ink cartridge of the present
invention, Fig. 19B is a cross-sectional view taken
along the line 19B-19B in Fig. 19A, and Fig. 19C is a
cross-sectional view showing a joint between the lid
and the container indicated by a B part in Fig. 19B, in
15 larger scale.

Fig. 20 is a cross-sectional view showing the
constitution of an ink cartridge for explaining last
stroke direction at the time of vibration welding.

Fig. 21 is a cross-sectional view of a-

20 replaceable-type ink cartfidge in a further example of
the present invention.

Fig. 22 is an exploded perspective view of the ink
cartridge of Fig. 21 and a head cartridge, as well as a

carriage for scanning, having them mounted thereon.

25
[
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Twel fthly, suppressing nmeans for suppressing burrs

- 14 - produced at the welding part is provided, while a

| eakage preventing nmenber can be fl owed + b +hat wel di ng part. Al so,
ink infiltration preventing neans for preventing ink from
infiltrating into burrs outside 5 the wel ding part is provided.
Thirteenthly, the formation of an openi ng portion of tank by wel di ng
mul ti pl e nenbers together can be stably nade. :

Fig. 23A is a cross-sectional view showing a state
where the higher the frequency and amplitude, the less
conformable the 1lid 3 becomes due to insufficient
strength, lowering the transmission efficiency of

5 vibration, and Fig. 23B is a cross-sectional view
showing a mechanism for assisting in integration
between an upper jig and the.lid.

Fig. 24 is a cross-sectional view showing the
state of wglding check on a welding line without

10 branch.

Fig. 25 is a cross-sectional view showing the
state of welding check on the welding line without
branch.

Fig. 26 is a cross-sectional view showing the

15 state of welding check on the welding line without
branch.

- Figs. 27A and 27B are views showing an ink
cartridge to which a manufacturing method of an ink
'cartridge of the present invention is applicable,

20 wherein Fig. 27A is a cross-sectional view and Fig. 27B
is an exploded perspective view.

Fig. 28 is a perspective view showing a printer as
an ink-jet recording apparatus using an ink cartridge
of the present invention.

25 Fig. 29 is a perspective view showing a packaging
box in a first practical form of the present invention.

Fig. 30 is a perspective view of the packaging box
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I't is another object of the present invention to 10 provi de an ink-jet
ink cartridge having an ink containing portion for containing.the
ink to be ~ supplied to an ink-jet begg,_and a lid portion for
covering said ink containing portion, wherein a wall of said ink
containing portion and one face of said lid 15 portion are wel ded
together by frictional heat caused ~ by vibration. Al so,
it is a further object of the present i nvention to provide an
ink-jet ink carhgi d86whNin Fig. 20)Mwhenakinodnweirhbexi dsi ideasonteaitniofy
portion via a 20 - commnication channel, and further conprising a
negati ve pressuaf gamerabbgg nenber receiving portion for receiving
an negative pressure generating nenber

Fig. 31 is a perspective view of the inner box as

shown in Fig. 30.

5 Fig. 32A is a plan view of the packaging box as
shown in Fig. 29, and Fig. 32B is a transverse Cross-
sectional view thereof.

Fig. 33 is a longitudinal cross-sectional view
showing another example of a seal member in the

10 packaging box as shown in Fig. 29.

Figs. 34A and 34B are cross-sectional views of the
essence of a packaging box in a second practical form
of the present invention.

Fig. 35 is a cross-sectional view of the essence

15 of a packaging box in a third practical form of the
present invention.

Fig. 36A is an upper view showing a packaging box

in a fourth practical form of the invention and Fig.

36B is a side view thereof.

20
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The embodiments of the présent invention will be
described below in detail with reference to the
drawings.
25 Figs. 1A to 1C are three side views showing the

. appearance of an ink cartridge according to one

embodiment of the present invention, and Fig. 2 is a
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for absorbing and hol ding the ink, an ink-jet ink cartridge
wherein the angle e nmade 25 by the longitudinal direction of the wall
of said ink contai ning portion nmakin3dpody to the vibration direction
- 15 - is less than 90[err], an ink-jet ink cartridge
wherein the angle e nade by the | ongitudinal direction of each wall
of said ink containing portion and said negative pressure
cross-sectional view typically showing its inside.
| As shown in Figs. 1A to 2, the ink cartridge 100
of this embodiment presents an appearance almost like a
U-shaped character, with a constant width. Provided at
5 one énd of the U-shaped character shape on the bottom
is an ink supply port 100A, which is thereby connected
with an ink supply tube of anlink—jet head (not shown)
_ for the supply of the ink. Also, provided above the U-
shaped'character shape is an atmosphere communication

10 opening 100B, thereby relieving pressure varia;ibns
within the ink cartridge to maintain its internal
pressure substantially constant. An ink inlet port
100C is provided to fill the ink via this ink inlet
port when manufacturing the ink cartridge.

15 As shown in Fig. 2, the ink cartridge of this
embodiment is largely divided into two chambers. That
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

20 crank in the lower portion, the ink cartridge 100 being
divided into fwo chambers, an ink containing portion
103 and a negative pressure generating receivihg
portion 101, and spaces 106, 107. A communication
channel 110 is provided at the lower end of the

25 partition 111, and a gas and liquid exchanging groove

(not shown) is provided on the partition 111 in the

vicinity thereof.
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5 generating member receiving portion to the vibration di rection
Is | ess than 90, an ink-jet ink cartridge wherein said angle

[err] is

| ess than or equal to 45 &4 - an ink-jet ink

cartridge wherein said vibration 10 ° direction is nmultidirectional,
an ink-jet ink cartridge wherein said wall is provi ded wi th neans
for preventing coll apse of said wal | agai nst said vibration,

an ink-jet ink cartridge wherein the angle [ err{onade 15 by t he

| ongi t udi nal
| ess than or

agai nst said

10

15

20

25

di r ect iThe dnkfaptRAMing pagion

equal to 90[e and said wall _is rOV|ded W th mall
col | apse preve lﬁ% %&%éh

3 whighiti®PRRrection is
afper o AR ATRAee 10 15§ o1 R thgatpk
105 at the initial time of use. Along with the ink
consumption the gas (air) is introduced from the
negative pressure génerating 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 104 gradually

increases in volume.

The negétive pressure génerating member receiving
portion 101 which is the other chamber and the spaces
106, 107 are constituted as follows. The negative
pressure generating member receiving portion 101 is
densely packed with an ink holding member 102 by
conforming with the shape of its receiving portion.
This ink holding member 102 is formed of a porous
material like sponge to generate an apparent negative
pfessure relative to étmospheric pressure owing to its
capillary force. Provided on the upper portion of the
negative pressure generating member receiving portion
101 is a space 107 having a member 107A for regulating
the displacement of the ink holding member 102 disposed
along the upper portién of the member 102'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

triangular shape with its volume gradually increasing
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vi bration, 20 an ink-jet ink cartridge wherein said wall

col | apse preventing neans is neans for fixing to a fixed jig

provided on the wall outside said ink = 35 <ontaining portion or said

negative pressure generating menber receiving portion, 25

an ink-jet ink cartridge wherein said wall col | apse preventing nmeans

relies on a jig inserted t hrough an opening portion of said ink

cont ai ni ng : - 16 -
toward the atmosphere communication opening 100B.

In the ink cartridge with the above constitution,
if the ink is consumed by e.g. being discharged by an
ink-jet head (not shown), the ink is supplied via the
5 supply port 100A to the ink-jet head, but there may

occur a non-uniform pressure distribution within the

ink holding member 102. And to make up for this non-
uniform pressure distribution, the ink is moved from
the ink'containing portion 103 via the communidation

10 channel 110 to the ink holding member 102. Then, the
air 104 withiﬂ the ink containing portion 103 undergoes

a decrease in pressure (an increase in volume)

corresponding to the above movement of the ink, but

this decreaée in pressure can be offset as the air

15 introduced via the atmosphere communication opening
100B into the ink cartridge 100 is finally conducted
via the gas and liquid exchanging groove (not shown) of
the partition 111 in contact with the ink holding
member and the communication channel 110 to the ink

20 containing portion 103.

With the constitution of gas and liquid exchange
as above described, if the ink within the ink
containing portion 103 is used up, the ink held by the
ink holding member 102 is then gradually consumed.

25 When the cartridge as above described is mounted

on an ink-jet printer, the air 104 within the ink

containing portion 103 gradually increases in volume,
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portion, ~an ink-jet ink cartridge wherein at |east the wall
of said ink containing portion with frictional heat. produced by said
vi bration anong said ink containing 5 .- ggrtion and one face of said lid
are made of the same mat eri al , an ink-jet ink cartridge
wherein the nelting point of a material formng at |east the wall of
sai d ink . containing portion with frictional heat produced by 10
said vibration anong said ink containing portion and that of a
material fornmi ngleng wwieR thesahit todsamption byegwdnting, wherein ghe
ink-jet ink cartridge wherein the nmelting point of the materi al
form ng at | easairh2@Odalic vktedned with the volume at each time. 1In

this state, the air 104 relatively increases in

pressure and expands, owing to_variations in printer

5 environment, for example, a pressure change when

printer is transported from the plain to a higher

place. Thereby, the ink 105 within the ink containing

portion 103 is compulsorily moved to the negative

pressure generating member receiving portion 101,

10 thereby to cause overflow of the ink which can not be

held by the ink holding member 102 to the spaces 106,

107.

In this embodiment, the volume of spaces 106, 107

in the ink cartridge can be determined by defining the

15 amount of overflow ink in the following way. Note that
each of the spacés 106 and 107 is hereinafter referred
to as a buffer portion.

A way of determining the volume of buffer portion
in the ink cartridge as above described to which the

20 present invention is applied will be described below.

As above described, the air 104 within the ink
containing portion 103 increases in volume, along with
the consumption of the ink 105 within the ink
containing portion 103. Accordingly, the volume I of

25 the ink 105 within the ink containing portion 3 can be

represented by the following expression, assuming that

the total volume (maximum ink volume) of the ink
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15 containing portion with frictional heat produced by sai d

vi bration anong said ink containing portion and that of the material
form ng one face of said Iid are higBer -t han that of a materi al
form ng the other section of said ink containing portion, 20

an ink-jet ink cartridge wherein said ink contai ning portion has
nmeans for suppressing the anplitude of said vibration,

an ink-jet ink cartridge wherein said anplitude suppressi ng neans
conpri ses engagegentapping pesvided3 25 I.an saddthekveidwnaiafngheopdiron,
and engaged neans provi ded on said |lid and bei ng engaged by said
engagenent nmeansi04 is A:

I=1,-A | (108)

max
Then, the air 104 within the ink containing
5 portion 3 expands owing to a change in external
pressure (P - P') of the ink cartridge, for example,
the volume M of ink moved compulsorily from the ink
containing portion 103 into the negative pressure
generafing member receiving portion 101, which is
10 caused by its changed volume from A to A', is equal to
the value of A' minus A, and thus can be represented by
the following expression:
M=A'"-A
Herein, if the pressure of the air 104 is changed
15 from P, to P,', owing to expansion of the air 104 as
above deécribed, an expression A'/A = P,/P,' = a > 1
stands from a state equation of the air before and
after this change. And this a can be said to be a
function of external pressure'éhange (from P to P').
20 From the above, the ink moving volume M can be
| represented by the following expression:
M=2a'"=2a
=adA -A=(a-1)A (109)
Fig. 3 is a graph representing the relation
25 between the above expressions (108) and (109). Note
that in the same figure, (109') represents the moving

volume M' when a corresponds to other external
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- 17 - an ink-jet ink cartridge further conprising neans

for screening outer welding burrs produced due to said vibration in
wel di ng, an ink-jet ink cartridge having at | east one 5 :
menber for securing said negative pressure generating menber to said
negati ve pressure generating nenber recei ving portion, a
manuf acturing nethod of an ink-jet ink cartridge havi ng an ink

containing portion for containing the ink 10 to be supplied to an
i nk-j et head anpresspveed of an

In Fig. 3, considering the ink moving volume M,
when the volume A of the air 104 is smaller than A,,
e.g., equal to A,, the ink moving vdlume is equal tq
5 M,,, according to the expression (109), while when it is
greater than A,, e.g., equal to A,, the practical ink
moving volume is equal to M,,, because the practical
volume of ink accords to the expression (108).
From the above, the practical ink moving volume is
10 egqual to M, as indicated by the dot-dash line in the'
same figpre, the maximum value is reaéhed when the
volume 6f the air 104 is A;, i.e., the value of
intersecting point M, between a line 108 and a line 109
is equal to the maximum ink moving volume M.
15 Accordingly, from the expressions (108) and (109), an
expression for the maximum ink moving volume: |
Mpax = (@ = 1)(Ipe - I) (110)
can be obtained for the ink volume I.
Herein, in the above expression (110), the maximum
20 value (M,,.) when the ink volume is changed can be
represented by the following expression under the
restriction that the maximum ink moving volume M, can
not exceed the actually existing ink volume:
(Mp)oas = (@ = 1)/a I,
25 = (P, - P,")/P,° I +AP/P,-I_  (111)

Herein, AP = P, - P,' can be said to be a function
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i nk containing portion main body and a lid, wherein after said ink
containing portion main body and said’ lid are superposed on one

anot her, the ink containing portion 8aiR body and the Iid are wel ded
together with 15 frictional heat produced at a contact region by
applying vibration to said ink containing portion main body and said
lid, . a manufacturing nethod of an ink-jet ink cartridge

using a vibration jig which applies vibration to said 20 i nk contai ni ng
portion mai n bodf emtesard preéssumeé change {Eans Ff'dr Py &FCFGi®SdSTr ence
of slip between said I nk containing portion main body and said |id,
a manuf act uri ngthet Bbever expreseiper (1AR )cgory bgyeonstrued asg 2”?’?&1“8‘ slip

preventing nmeans utilizes vacuum .
ink moving volume) = (Value obtained from external

pressure change) X (?otal volume of ink containing
5 portion).

Herein, supposing that the severest condition
which may occur in the printer environment is set
experimentally, a is obtained under that condition, and
based on that, the maximum ink moving volume is

10 obtained under that condition, according to the
expression (111), the estimated external pressure
change is expressed as P' = 1 to 0.6atm, when an ink
cartridge mounted on the printer in the plain at P =
latm (1.01325 x 10° Pa) is transported to the higher

15 place, for example. Accordingly, it suffices to
suppose that the severest condition is a change to
P' = 0.7atm in this case.

Then, the ink with the maximum ink moving volume
obtained as above is moved to the ink holding member

20 102, and partly absorbed and held by the ink holding
member, in an améunt of 5 $ to 20 % of the total volume
of the ink holding member:. When a porous member making
up the holding member is compressed one-fourth, and
packed into the cartridge, the above percentage is 10 %

25 to 15 $. In view of holding the ink in the ink holding
member, the maximum volume of ink overflowing to the

buffer portions 106, 107 is equal to:
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25 adsor pti on, a manufacturing nmethod of an ink-jet ink

cartridge wherein a sealant or an adhesive is infiltrated into
- 18 - outer welding burrs produad -due to said vibration in
wel di ng, a manufacturing nethod of an ink-jet ink cartridge

conprising an ink containing portion for containing the
supplied to an ink-jet head, a negative

Maximum overflow ink wvolume

5

ink to be

= (Total volume of ink containing portion) x

(Value obtained from external pressure change) -

(Volume of ink held by the ink holding member)

5 Herein, the volume of ink held within the ink

holding member is equal to:

Total volume of negative pressure generating

member receiving portion (Total volume of ink holding

member) x T

10 where T is from 0.05 to 0.2,

as above described. It is preferable that the value of

T in this embodiment is a median in fhe range from 0.1

to 0.15, when the porous member is compressed one-

fourth.

15 Since the maximum ink moving value can be defined

- under the pressure as above supposed, the minimum

volume of buffer portion as required can be defined and

ink leakage through the atmosphere communication

opening can be thereby prevented. As a result,

in

20 spite of the increased ink volume of the ink cartridge

for ink-jet printing, an easy-to-use ink cartridge can

be obtained, with the minimum increase of cartridge

size as required, and without causing ink leakage.

Also, if the volume of buffer portion as above can be

25 secured, the degree of freedom in designing the

cartridge will be increased, because the shape itself

does not matter as a rule.
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pressure generating nenber receiving portion in comuni cation with

said ink containing portion via a conmuni cati on channel and receiving
a negative pressure gener ati ng menbe4l f-or absorbi ng and hol ding the
ink, 10 and a lid for covering said negative pressure generati ng
menber receiving portion and said ink receiving portion,
characterized in that after said ink contai ning portion and said
negative pressure eneratin nber re |V|n ortion and said lid
are’ 15 super posdt g AR SeRETESd o eoPFALESnte FRPBRREREn

and said negatiy gressure generat ortion and

said lid are wet HArSRFcH b aving ?r?ﬁ?&%ﬁ% ﬁﬂ%ﬁ %?%ﬁﬂ%gﬂrat a
contact reg'c"]§¥éater 15 POINLE BIEREEL ' Phe Re§ELEVE "ErEQBLRL NI N pOrtion

and
generating member and the atmosphere communication

5 opening. And since the volume of this space is
determined in consideration of relative external
pressure change of the ink cartridge, the ink is
prevented from leaking through the atmosphere
communication opening, even if the ink overflows from

10 the negative pressure génerating member due to this
change. |

Thereby, the minimum voiume of buffer portion as
‘required can be defined, and the ink is prevented from
leaking through the atmosphere communication opening.

15 As a result, even if the volume of the ink cartridge
for ink-jet printer is increased, as easy-to-use ink
cartridge can be provided, with the minimum increase in
cartridge size and without ink leakage. Also, if the
above volume of buffer portion is secured, the degree

20 of freedom in designing the cartridge is raised, as the
shape itself does not matter as a rule.

By the way, in the cases where a sufficiently
large buffer chamber is provided as previously
described, the water head of the absorbing member may

25 not be necessarily placed in desired condition, if the
ink enters the buffer chamber due to changes in

environment. An effective constitution in such cases
I
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20 sai d negative pressure generating nenber receiVing portion and

said lid, a manufacturing nethod of an ink-jet ink cartridge
wherein said vibration is stopped in a vibgation di rection of

encl osi ng sai d comruni cati on channel with 25 sai d negative pressure
generating nmenber with said negati ve pressure generating nenber

pl aced into cl ose contact with a wall of said ink containing
portion, a manufacturing nethod of an ink-jet ink
cartridge will be described below.

Fig. 4 is a cross-sectional view typically showing
an ink cartridge 1, and Fig. 5 is.a view as looked from
the arrow A in Fig. 4, wherein the ink cartridge 100 is

5 of thin type, as will be seen from Fig. 5. Within a
vessel of the ink cartridge 100 are formed a first
containing chamber 101 and a second containing chamber
103. On.a side wall of the first containing chamber
101 is provided an ink supply port 100A for supplying

10 the ink to an ink-jet head of an ink-jet printing
apparatus, not shown, and on an upper wall of the first
containing chamber 101 is provided an atmosphere
communication opening 100B in communication with the
atmosphere. Further, within the first containing

15 chamber 101 are spaced apart a negative pressure
generating member 102 and an ink absorbing member Q,
which are formed of a porous material such as spongé.
The first containing chamber 101 and the second
containing chamber 103 are in communication with each

20 other via an ink supply passage 110 as a fine
communication cﬁannel, the ink being movable between
the containing chambers 103, 101 through the ink supply
passage 110. The second containing chamber 103 is only
in communication with the first containing chamber 101

25 via the ink supply passage 110, the second containing
chamber 103 being substantially in enclosed state.

An ink absorbing member 9 is formed with a through
______-_____;____———
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wherein a welding line forned by said vibration has no br anch,
a manufacturing method of an ink-jet ink cartridge 5 wherein the
wel ding Iine formed by said vibration is- 43 - fornmed i ndependently
bet ween sai d i nk cont ai ni ng portion and said negative pressure
generati ng nenber recei ving portion, or a head cartridge
conprising the above-nentioned 10 I nk cartridge, and an ink-jet head for

recordi ng by

bei ng supplied with the ink fromsaid cartridge.

Wth the above hodest9Autvien winichnethe dnegaive presswreli geperatingd for the

side wall corresponding to

| arge and conplicated shape whi ch was

convent i onal | y member 12 anfd cthe| atnpspherr ¢opmupicakien fepPertngover | i d

10

15

20

25

100B communicate. Also, the ink absorbing member 9 is
secured betweén the negative pressure generating member
102 and the atmosphere communication opening 100B, but
may be movable in the range where its function can be
met.

Fig. 6 is a cross-sectional view of the ink
cartridge 100 in use condition, which is replaceably
mounted on the ink-jet printing apparatus, to supply
the ink through the ink supply port 100A to the ink-jet
head. Within the second containing chamber 103, there
exists the air 104 corresponding to the consumed amount
of the ink.

The ink cartridge 100 has an increased internal
pressure of the air 104 in the second containing
chamber 103, due to a decreése in external pressure or
rise in temperature, and.owing to its increased
internal pressure, the ink within the second containing
chamber 103 is forced from the ink supply passage 110
into the first containing chamber 101. Then, since the
ink supply port 100A is connected to the ink-jet head
having a small nozzle diameter, it foliows that the ink
will exude from the upper face of the negative pressure
generating member 102, before the ink drips from
nozzles. In Fig. 6, 21 is the ink which has exuded )

from the upper face of the negative pressure generating
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limted to small and sinpl e shape can be nade. BRI EF DESCRI PTI ON
OF THE DRAW NGS Figs. 1A, 1B and 1C are an upper view, a side
vi ew 20 and a bottomview of an ink cargjidge according to one
enbodi nent of the present invention. Fig. 2is a
cross-sectional view typically show ng the inside of the ink
cartridge. . 25 _ - 20 -
member 102, wherein the ink 21 is absorbed into fhe ink
‘absorbing member 9. By providing the ink absorbing
member 9 having a higher wettability than the negative
pressure generating member 102, the exuded ink 21 can
5 be rapidly absorbed into the ink absorbing member 9.

Since the ink 21 absorbed into the ink absorbing
member has no effect on the negative pressure of the
ink supply port 100A, a proper negative pressure can be
always applied by regulating the negative pressure to

10 be used in supplying the ink to the ink-jet head.

Fig. 7 is a cross-sectional view of the ink
cartridge 100 of this example, which has been subjected
to low temperature environment during the physical
distribution with the atmosphere communication opening

15 100B turned downward. In the same figure, 31 is the

| ink which has been swollen and frozen by expanded
volume. When the ink cartridge 100 in a state of Fig.
7 is subjected to high temperature environment, the
frozen ink 31 thaws down from the tip end, and the

20 thawed ink 31A is prone to drip down to the atmosphere
communication opening 100B, owing to the gravity action
as shown in Fig. 8. But the ink 31A is absorbed and
captured by the ink absorbing member 9. Accordingly,
when the atmosphere communication opening 100B is

25 unsealed in employing the ink cartridge 160, the ink is
prévented from dripping out of the atmosphere

communication opening 100B.
I —
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Fig. 3 is a graph for explaining how to obtain the maxi mum vol une of

I nk nmovenent from an ink containing portion in the ink cartridge.
Fig. 4 is a cross-sectional view of an inhkgas5- cartridge in an exanple.
Fig. 5is a view as |ooked fromthe arrow A in Fig. 4. -

Fig. 6 is a cross-sectional view of the ink cartridge of Fig. 4 in
service condition. 10 Fig. 7 is a cross-sectional view of the ink
cartridge of Fig. 4 placed upside down in | ow tenperature

envi ronment . Fig. %iys 8 crzoasesestiensli wielw vifeanofinkhe ink

cartridge of Fig. 4 placed in high tenperature
cartridge 100 in another example, and Fig. 10 is a

cross-sectional view of the ink cartridge 100 in use
condition.

5 In this example, the first containing chamber 101
is provided with an ink sink 39 depressed down, in
place of the ink absorbing member 9 as in the previous
example, the ink sink 39 having the same role as the
ink absorbing member 9. Accordingly, this example has

10 a smaller number of parts and is more cost-effgctive
than when the ink absorbing member 9 is provided.

.The ink 21 which has exuded from the negative
pressure generating member 102 when using the ink
cartridge 100 enters the ink sink 39 and accumulates,

15 as shown in Fig. 10. Accordingly, the ink 21 is
collected in the ink sink 39 to have no effect on the
negative pressure of thé ink supply port 100A, and
thereby no adverse effect on the discharging of ink
droplets from the ink-jet head, as in the previous

20 example. Also, since the ink collected in thé sink 39
can be turned back fo the negative pressure generating
member 5 by removing the ink cartridge 100 from the
ink-jet printing apparatus, and tilting it, the ink can
be.effective;y utilized to the last.

25 Fig. 11 is a cross-sectional view of an ink
cartridge 100 in another example, and Fig. 12 is a

cross-sectional view of the ink cartridge 1 in use
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15 envi ronment . Fig. 9 is a cross-sectional view of an ink

cartridge in another exanple of the present invention. Fig. 10
is a cross-sectional view of the ink - 4ecartridge of Fig. 9 in service
condition. 20 Fig. 11 is a cross-sectional view of an ink
cartridge in a further ‘exanple of the present - I nvention

Fig. 12 is a cross-sectional view of the ink - cartridge of Fig. 11 in
service condition. 25 Fig. 13. is a cross-sectional view of an ink
cartridge in ancidmgitebaanpl e of the present invention. Fi gs.

14A and 14B are cross-sectional views
In this example, a rib 70 is provided between the

ink sink 39 and the negative pressure generating member
102, as shown in Figs. 9 and 10. The ink 21 which has
5 exuded from the negative pressure generating member 102
in using the ink cartridge 100 enters the ink sink 39
over the rib 70 and accumulates, when exuding beyond
the height of the rib 70, as shown in Fig. 12.
Accordingly, the ink 21 is not collected over the
10 height of the rib 70 on the negative pressure
generating member 102, wherein the maximum collecting
amount can be limited by the rib 70. Thus, the ink-jet
head can discharge ink droplets stably at any time by
determining the positive pressure corresponding to the
15 maximum collecting amount of the ink 21 above the
negative pressure generating member 102 in accordance
with the height of the rib 70, not to interfere with
the printing operation. For example, in the cases
where the printing operation does not particularly |
20 cause the problem, even if the water head H exerted on
the ink-jet head 200 connecting to the ink supply port
100A becomes 60mm, the height of the rib 70 may be set
not to exceed the watér head H, as shown in Fig. 12.
Accordingly, the rib 70 functions as a limifer for the
25 water head. Also, since the ink 21 collected in the
sink 39 can be returned to the negative pressure

generating member 102 by removing the ink cartridge 1
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- 21 - showi ng an ink cartridge in a further formof the

present invention. Figs. 15A, 15B and 15C are views for.
expl ai ni ng how to fill the ink 4hte the ink cartridge. 5
Fig. 16A is a cross-sectional view show ng the rel ati on, before
wel di ng, between a container and a lid ~ which constitute the ink
cartridge of the present I nvention, Fig. 16Bis a
cross-sectional view taken al ong the line 16B-16B in Fig. 16A

Fig. 16Cis a from the ink-jet printing apparatus and tilting it,
ink can be effectively utilized to the last.
Fig. 13 is a cross-sectional view of an ink
cartridge 100 in a further example.

5 In this exampie, the ink sink 39 is partitioned by
two ribs 71, 72 into three sections 39A, 39B and 39C,
wherein a rib 72 apart from the negative pressure
generating member 102 is set to be lower than a rib 71
closer to the negative pressure generating member 102.

10 In this way, by partitioning the ink sink 39 into
'-plural sections, the ink residing inside thereof can be
collected in stages to keep away from the negative
pressure generating member 102, and therefore, when the
ink cartridge 100 is mounted in use on the carriage of
15 the printing apparatus, it is possible to keep the ink
within the ink sink 39 from refurning to the negative
pressure generating membef 102, owing to vibration of
the carriage during the scanhing. In addition, by
partitioning the ink sink 39 into plural sections, the
20 ink wave within the ink sink 39 produced by wvibration
can be suppressed. Of course, the number of partitions
in the ink sink 39, or the form of partitions, is by no
way limited to this example. Also, the form of ribs
71, 72 can be set to keep the ink within the ink sink
25 39 from returning to the negative pressure generating
member 102. For example, by extending both ends of the

ﬁpper portion of ribs 71, 72 slightly upwards along a -
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10 cross-sectional view showing a joint between the lid and

the container indicated by a B part in Fig. 16B, in | ar ger
scale, and Fig. 16D is a cross-sectional -vagw showi ng the joint
after welding indicated by B part in Fig. 16B in |larger scale.
15 Fig. 17A is a crdss-sectional view show ng a cont ai ner
constituting the ink cartridge of the present invention, Fig. 17Bis a
cross-sectional view taken along the line 17B-17B in Fig. 17A,
bef ore wel di ng shde Wall of theofilzsterontgdiningl chambey. 101¢ itheg ink
Ccross-sectional view taken along the line 17CG17Cin Eig. 17A
bef or e Withdeth ink §6ﬁ¥a3ﬂe?a§n89tﬁ@tPF&edFPQd kept] frem
cross-sectional view taken along the line 17B-17B i é% 17A,

whil e wel di ng tFETEERERENEP %RE PRE3Fiye prgssure generating mem

102, even 1f the ink cartridge 100 is inclined
5 slightly.

By disposing the ink absorbing member 9 as shown
in Fig. 9 in contact with at least part of an inner
wall face of communication channel between the negative

. pressure generating member 102 and the atmosphere

10 communication opening 100B, the ink 21 exuding from the
negative pressure generating member 102 can be
absorbed. Also, when a ridgeline portion is formed by
plural inner wall faces in the communication channel_
between the negative pressure generating member 102 and

15 the atmosphere communicétion opening 100B, the ink 21
can be efficiently absorbed into the negative pressure
generating member 102 placed in contact with a part of
the ridgeline.

Also, the ink cartridge 100 coupled with the ink-

20 jet head 200 as shown in Fig. 12 may be -replaceably
mounted on the carrier of the ink-jet printing
apparatus.

As above described, according to the present
invention, even if the ink exudes from the negative

25 pressure generating member within the first containing
chamber as the air present within the second containing

chamber undergoes environmental changes (temperature
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17E is a cross-sectional view taken along the line 17C
Fig. 17A, while welding the container and the

25 17Cin
lid, and Fig. 17F

is a cross-sectional view for - ed®l-ai ning the vibration
direction. -22 - Figs. 18A and 18B are views for
expl ai ni ng wal | col | apse preventing neans at the time of vibration

wel di ng, respectively, wherein Fig. 18A is a cross-
showi ng an i nstance of preventing wall 5 col | apse b%
through an operchepges tpoessure change) in using the in

sectional view

inserting a ji
cartrmdgg jig

the ink exuding up to a region between the negative

pressure generating member and the atmosphere

communication opening can be separated away from the

5 negative pressure generating member by separating means

provided at that region, thereby preventing the water

head from increasing owing to the exuded ink from the

negative pressure generating member, and maintaining

the printing performance by supplying the

10 stably.

ink always

Further, by using an ink absorbing member as

separating means, the exuded ink can be absorbed into

the ink absorbing member, if the ink exudes from the

negative pressﬁre generating member owing

to

15 temperature changes during the physical distribution of

the ink cartridge, and in unsealing the ink cartridge

for use, the ink can be prevented from dripping out.

Note that the ink tank as shown in Figs. 1A to 2

can be constituted in view of the following respects.

20 That is, as shown in Fig. 14A, the negative

pressure generating member 101 is configured to have

25

the partition 111 of a crank form to make the distance
d between the communication channel 110 and the supply
port 100A shorter. Also, a groove 35 is disposed to
sufficiently maintain the ink level 36b in the distance
d.

With this constitution, the ink supply is made
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of the ink cartridge, and Fig. 18B is a cross-sectional vi ew t aken

along the line 18B-18B in Fig. 18A Fig. 19Ais a
cross-sectional view show ng the I eggtion, before wel ding, between
the container and the 10 lid which constitute the ink cartridge of the
pr esent I nvention, Fig. 19B is a cross-sectional view taken

along the line 19B-19B in Fig. 19A and Fig. 19Cis a

cross-sectional view showing a joint between the lid and the

cont ai ner indi ctassildtd B iminate the. ri€B of nink Ssupplygfailuaeein

Fig. 20 is a cross-sectional view show ng the - constitution of an ink
cartridge for e adoursp l@ftuse. Also; okedymamicinegativeecpressuse

vi brati on wel di ng. Fig. 21 is a cross-sectional view of a

generated in supplying the ink can be reduced. The
dynamic negative pressure is a difference in pressure

5 between the flow-in and flow-out portions, which is
generated by a fluid resistance which is present
therein, when the ink flows through narrow and
complicate ink passageways such as the negative
pressure generating member, this resistance being

10 directly proportional to the iength of ink passageways,
and reversely proportional to the cross section
thereof. That is, in this embodiment, the dynamic
negative pressure can be reduced by having a shorter
length and a sufficiently large.cross section, whereby

15 the frequency responsibility of the ink-jet head can be
raised to fully cope with the fast recording. Note
that the height of atmosphere introduding groove 35 is
below,'at or above a bent section of the partition 37.

By providing a cut-out partly on the upper portion

20 of the negative pressure generating member receiving
chamber 101, as shown in Fig. 14B, a non-ink region
(space) 104 preéent above an initial ink level 36a
within the negative pressure generating member 102 can
be reduced to.form the minimum non-ink region as

25 required only in the vicinity of the atmosphere
communication opening 100B. Thereby, even if the ink

is moved to the non-ink region within the negative
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20 repl aceabl e-type ink cartridge in a further exanple of t he

present invention. Fig. 22 is an expl oded perspective view of
t he ink cartridge of Fig. 21 and a i&lad-cartridge, as well as a
carriage for scanning, having them nounted thereon. 25

- 23 - Fig. 23Ais a cross-sectional view showng a state
where the higher the frequency and anplitude, the |ess conf or mabl e

the lid 3 beconmes due to insufficient
pressure generating member 102, due to variations in

environment during the 1qng-term storage or physical
distribution, the movement of ink to that non-ink
region is restrained, because the non-ink region is
5 relatively small, and the ink is not substantially
moved, if the ink does not exist between the
communication passage 110 and the supply port 100A.
Further, the ink storage rate per volume of tank
is increased by an amount not involving such a non-ink
10 region or a region contributing to holding the ink,
whereby the ink cartridge with high ink use efficiency
can be obtained.
Herein, the non-ink region 104 will be described
below. The ink is filled into the ink cartridge under
15 pressure via the ink inlet port 39, for example, as
shown in Fig. 14B. First, the cartridge is turned
upside down to fill the ink into the ink containing
chamber 103 in the same figure. Further, the ink is
poured under pressure via the communication channel 110
20 into the negative pressure Qenerating receiving chamber
101, in which the ink within the negative pressure
generating member 102 fans out around the communication
channel 110. Therefore, when the negative pressure
generating member 102 is rectangular, the non-ink
25 region is increased, but in this embodiment, because
the cut-out is provided on the negative pressure

generating member 102, the non-ink region thus formed
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strength, -l owering the transni ssi on efficiency of 5 vibration, and Fig.

23B is a cross-sectional view showi ng a nechanismfor assisting in

i ntegration between an upper jig angathe |id. Fig. 24 is
a cross-sectional view show ng the state of welding check on a
welding Iine without 10 br anch. Fig. 25 is a cross-sectiona
vi ew show ng' t he state of welding check on the welding |ine w thout
br anch. : Fig. 26 is a cross-sectional view showing the 15

state of wel di nganhbekspalliee.weldi 4g preferableutfor fillimgartHe ink
Figs. 27A and 27B are views show ng an ink
that the ink supply port 100A is enclosed by a seal
member (not shown) in poufing the ink.

Further, by taking a constitution in this

5 émbodiment, the atmosphere communication opening is
located apart from the ink supply port, and closer to
the communication channel of gas and liquid exchanging
portion, making it difficult to cause the air from the
atmosphere communication opening to enter into the ink

10 supply port, so that the air can be smoothly introduced
at the gas and ligquid exchanging portion.

The ink tank as shown in Figs. 1A to 2 is made by
applying two constitutions as shown in Figs. 14A and
14B, as well as disposing the ink containing chamber

15 103 having the shape less Susceptible to limitations to
surround the negative pressure generating member
receiving chamber 101 to make the whole cartridge more
rectangular, thereby making the whole shape more
compact. Also, a buffer portion for forming a

20 predetermined space between the negative pressure
generating member 102 disposed and the atmospheré
communication opening 100B is provided. In this way,
by providing the region to which the ink is not moved,
the non-ink region 104 within the.negative pressure

25 generating member 102 can be further reduced.

Herein, the filling of ink will be briefly |

described with reference to Figs. 15A to 15C.
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cartridge to which a manufacturing method of an ink cartridge of the
present invention is applicable, 20 wherein Fig. 27Ais a
cross-sectional view and Fig. 27B - -is3an expl oded perspective view.
Fig. 28 is a perspective view showing a printer as an ink-jet
recordi ng apparatus using an ink cartridge of the present invention.
25 Fig. 29 is a perspective view show ng a packagi ng box in a
first practical formof the present invention. Fig. 30.is a
per spective view of Whgnpuhgagnhglgogoured via the ink inlet port 100c
into the ink containing chamber 103, the gas within the
containing chamber 103 is exhausted to pour the ink,
normally the communication channel 110 being set at the
5 highest level, as shown in Figs. 15A to 15C. 1If the
ink containing chamber 103 is filled with the ink,  the
negative pressure generating member 102 starts to be
filled with the ink via the communication channel 110
(Fig. 15B).. If the ink further continues to be poured,
10 the ink spreads radially from the communication channel
110 within the negative pressure generating member 102,
so that the ink within the negative pressure generating
member 102 is filled in fan form, as shown in Fig. 15C.
As above described, according to the present
15 invention, since the length between the communication
channel and the ink supply passage can be shorter than
that of the other portion of the negative pressure
generating member, the ink supply capability between
' the communication channel and the ink supply passage is
20 not hampered, even if there is an increase in volume of
the hegative pressure generating member accompanied by
the larger capacity of cartridge.
Also, since the length of the negative pressure
generating member can be shortened in the non-ink
25 region, fhe amount of ink movable to thé non-ink region

can be restricted to relieve the effect of this

movement imposed on the ink supply capability.
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- 24- as shown in Fig. 29, when an inner box is drawn out of

an outer box. Fig. 31 is a perspective view of the inner box as
shown in Fig. 30. 5 Fig. 32A is g4plLan view of the packagi ng box
as shown in Fig. 29, and Fig. 32B is a transverse Cross-

sectional view thereof. Fig. 33 is a |ongitudinal
cross-sectional view showi ng anot her exanple of a seal nenber in the
10 packagi ng box as shown in Fig. 29. Figs. 34A and 34B are

cross-sectional viewsugthelf¢ since thesatmospheepathm@inigdtdon n a second
practical form
opening is located apart from the ink supply port, and
closer to the communication channel in the gas and
liquid exchange portion, the air from the atmosphere
5 communication opening is less prone to enter into the
ink supply port, so that the air can be smoothly
introduced at the gas and liquid exchange portion.
As a result, the ink tank of larger size and
having a greater amount of capacity can be realized
i0 with the improvements in the ink supply capability, the
ink storage rate, and the negétive pressure
characteristic.
The ink tank as shown in Figs. 1A to 2 has quite
complex external and internal constructions, and is
15 difficult to use techniques such as heat wélding or
ultrasonic welding, in manufacturing the ink tank, as
previously described. Thus, it was noted to use a .
vibration welding techhique for manufacturing the ink
tank.
20 First, the vibration welding will be described
below with reference to Figs. 16A to 16D. Fig. 16A is
a cross-sectional view showing a container 2
constituting an ink cartridge of the present invention,
Fig. 16B is cross-sectional view showing the relation,
25 before welding, between the container 2 and a 1id 3
constituting the ink cartridge of the present

invention, taken along the line 16B-16B in Fig. 16A,
—_—
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of the present invention. Fig. 35 is a cross-sectional view of

the essence 15 of a.packaging box in a third practical formof the
present invention. Fig. 36A issan-upper view show ng a
packagi ng box in a fourth practical formof the invention and Fig.
36B is a side view thereof. 20 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS The enbodi nents of the present invention
will be described below in detail with reference to the

drawi ngs. 25 Fig. 16€i §js. alprogss+eegtionple¥iswdshowdng 3hd®LRY t he
appearance of an ink cartridge according to one .

' between the 1id 3 and the container 2 in larger scale,
and Fig. 16D is a cross-sectional view showing the
joint after welding in larger scale.

5 Now, the 1id 3 is set to an upper jig 9 (not
shown), and the container 2 is set to a lower jig 8
(qot shown). The upper jig 9 is vibrated in a
direction of wvibration B with the container 2 and the
lid 3 cbntacted with each other in the process of
10 welding. In Fig. 16C showing the joint between the lid
3 and the container 2 in larger scale, the lid 3 and
the container 2 are fused due to frictional heat
generated by the friction produced at the joint 5. The
upper jig 9 presses the 1lid 3 against the container 2
15 with a predetermined force, to weld the 1id 3 and the
container 2 together in a predetermined positional
relation as they are fused. The vibration is stopped
if the welding proceeds up to a state of Fig. 16D, in
which the jig is fixed until thé weiding part cools and
20 is solidified again. In such process, the ink
| cartridge is formed by vibration welding. The
condition of vibration was set as follows in the
present invention, although there are some proper
values according to the prerequisites such as the size
25 and shape of tank and the amount of welding.
The higher frequéncy of vibration can shorten the

welding time, since the elevated temperature can be
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enbodi nent of the present invention, and Fig. 2 is a

-25 - cross-sectional viewtypically showng its inside.

As shown in Figs. 1A to 2, the ink cartrd dge 100 of this enbodi nent
presents an appearance al nost |like a U shaped character, with a
constant wi dth. Provided at 5 one end of the U 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 idétermised pyotvhecbalance bétween frictional heat
generated and heat diffusion. Also, too high frequency
- will affect the follow-up capability of the 1id 3, and
in some ihstances, the tank after welding was distorted
5 by strain produced due to less sufficient strength of
"the 1id 3. In the present invention, the desired
welding was accomplished under the set condition from
30 to 2000Hz, but it was supposed that the mass
production at 100 to 500Hz was satisfactory, in view of
10 greater stability of the process. Accordingly, the
best mode was at 250Hz. It was found that the
vibration time (weld time) requires about 1.0sec or
more to fuse 0.88mm without producing leakage in the
present invention, depending on the amount of welding.
15 Further, since a too long vibration time causes the
final shape to deviate from the design wvalue, the
vibration time was set below about 20sec. Since the
preferable condition in view of mass productivity was
from 2 to 5sec, it was confirmed that the optimal
20 vibration time was 3.6sec. The longer holding time
(hold time) after vibration, the better solidification
results, with more stable shape, but it was found thét
with the holding time of 0.5sec or greater, the stable
area can be substantially obtained. The amplitude
25 limiting timing can be started before the lid 3 and the
container 2 are joined, but in the present invention,

it was discovered that the members can behave less
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shaped character shape is an atnDsphére comuni cation 10 openi ng 100B,

thereby relieving pressure variations within the ink cartridge to
maintain its internal pressure subsgantially constant. An ink inlet
port 100C is provided to fill the ink via this ink inlet port
when manufacturing the ink cartridge. 15 As shown in Fig. 2, the

I nk cartridge of this enbodi nent is largely divided into two
chanbers. That is, forned inside this ink cartridge is a partition

wal | 111 whi ch reughbyt bt pacijlating shgl difin3aAandppbe containgar 2i on of
the cartridge, and runs substantially like a 20  crank in the | ower
portion, the inaftert thegeareoipépag and pregeedida FRPS FﬁﬁeBﬁanb3P§, an
ngefspaglnlng gggiigg weldinglggegggrg Qig tbé%egg%gsig%sg%ggg%gbg_l
heat, but too great welding pressure will produce too
5 big frictional force, by which the container an the
wall 4 are defeated to fesult in a so-called wall
collapse state where the 1lid 3 and the container are
vibrated at the same time,  in which no frictional heat
is also generated. Accordingly, in the present
10 invention, it was necessary that the welding pressure
' is limited within a range from 5psi to 50psi. 1In
practice, a welding pressure from 20psi to 40psi was
preferable in respect of mass production, and optimally
30psi. The amplitude is related with'the frequency-of
15 vibration, wherein the frictional heat will elevate the
temperature at the welding part efficiently as two
members are placed at a certain relative speed on the
friction face, while in the present invention, the
welding force was set to be 3mm or less, because if too
20 big welding force is applied, two members may be bulged
out of the welding margin. Also, it Wés set to be
0.5mm or greater, because too small force is difficult
to reach the welding temperature. More preferably, it
was from lmm to 2.5mm, and at the best mode, it was
25 1.75mm.

The 1id 3 and the container 2 may be relatively

moved, but it is preferable to set the 1id 3 to jig on
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portion 101, and spaces 106, 107. A communication channel 110 is
provided at the |ower end of the 25 partition 111, and a gas and liquid

exchangi ng groove . (not shown) is pregided on the partition 111 in

t he vicinity thereof. . - 26 -
The ink containing portion 103 which is one chanber of the ink
cartridge 100 is filled with the ink 105 at the initial tine of
use. Along with the ink ' consunption the gas (air) is introduced
fromthe the side of excitation, because the smaller, lighter

and stronger member can follow the vibration more
efficiently. The material of members used in the
present invention wés polypropylene (PP), but other

5 materials may be used, including resin materials such
aé polyethylene, polystyrene, poiycarbon, polyphenylene
oxide (Noryle; trade mark by GE), ABS (acrylonitrile-
butadiene-styrene), PET (polyethyleneterephthalate),
and fundamentally any material such as metal or glass,

10 as long as the member can be thermally fused under the
condition where thé temperature is elevated up to a
melting point by frictional heat.

One of the important factors concerning the shape

of ink cartridge among the welding conditions is a

15 vibration direction. In a case of the shape of Figs.
1A to 1C in this embodiment, if the vibration occurs in
y direction, the wall lying in the same y direction is
hardly collapsed, resulting in quite excellent
weldability, while the wall lying vertically may be

20 ‘collapsed by frictional force against the wvibration.
This is shown in Figs. 17A to 17F. Fig. 17A is a
cross-sectional view showing a container making up the
ink cartridge of the present invention, Fig. 17B is a
cross-sectional view showing a state before welding of

25 the container and the 1lid, taken along the line 17B-17B
in Fig. 17A, Fig. 17C is a cross-sectional view showing

a state before welding of the container and the 1lid,
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5 negative pressure generating nenber receiving portion whi ch

is the other

chanber via the comrunication channel 110 by the

exchange between gas and liquid, as - 59 -will be described later, so

that the air

104 gradually i ncreases in vol une. 10 The

negati ve pressure generating nenber receiving portion 101 which
. is the other chanber and the spaces 106, 107 are constituted as
foll ows. The negative pressure gﬁﬂerating nmenber receiving

portion 101 is taken alongedds Jimec U

igh Bige Hold digren 492 by

15 conformng with the shape of its receiving portion., . This ink
hol di ng nenber EFPSSsSEGHHRadf V4o Shewing @ State qurine ifldidhGener at e

an apparent negative ressure relatiive, to atnospheric pressure
PP 9 aken 21 e T4

owing to its

10

15

20

25

between the container and the lid, t ong the line
17B-17B in Fig. 17A, Fig. 17E is a cross-sectional view
showing a state during welding between the container
and the 1lid, taken along the line 17C-17C in Fig. 17A,
and Fig. 17F is a cross-sectional view for explaining
the vibration direction.

When the vibration direction y is in a
longitudinal direction of the wall 2 as shown in Figs.
17B and 17C, substantially no wall collapse occurs, and
the friction distance y, is equal to yy, for the
amplitude y, with substantially no loss.

However, if the wall collapse x, is caused by
vibration x, the substantial friction distance x, is
equal to x-x,, as shown in Figs. 17D and 17E, which
means that a large loss may result depending on x,. In
this case, y=y,, x=x,, from which it follows that the
wall collapsed in x direction has been welded falsely.
Herein, supposing that the angle in the longitudinal
direction of all container walls is 6=5 or greater
relative to a direction perpendicular to the vibration
direction in the present invention, y5=ycoss°=99.6[%],
and xa=xsin5°=8.7xx[%], resulting in a friction distance
perpendicularly to the x direction, whereby the welding
can be effected by controlling other welding

conditions, as shown in Fig. 17F. In practice, for ©
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capillary force. Provided on the upper portion of the 20 negative

pressure generating nenber receiving portion

101 is a space 107

havi ng a nenber 107A for regul ating - 60 -the displacenent of the ink
102 di sposed al ong the upper portion of the nmenber
Further, a space 106 in communication with this space

hol di ng menber
102 packed.
25

is provided. This space 106 has a substantially

107 and | eading to an at nbsphere communi cati on openi ng

with its vol uneympeaickrl tlyan )y et gffects of the present invention

- 27 -

10

15

20

25

can be obtained, and if the difference in angle between
respective walls is too large, the unbalance in welding
condition may occur unfavorably. This is because the
sealing ability of tank is regulated to account for the
worst welded portion. Accordingly, it is preferable to
dispose respective walls at smaller angles to the
amplitude direction to reduce the difference thereof.
Further, in the present invention, the angles of all
walls were designed so that the vibration angles € be
all 45  or below. Thereby, the application of
vibration energy to all the walls was enabled at a high
efficiency of sind5’ =70.7 or greater and with good
balance. This is because when the vibration direction
was determined at an angle y' of 45° to the vibration
direction y, all the walls for the ink cartridge 100
were designed to be at 45° or below to the vibration
direction, resulting in the relatively stable welding.
Further, in the present invention a method of
welding by vibration while changing the vibration
direction, with the vibration direction of a vibration
jig 9 being made © = 0° to each wall for better
welding, has been proposed. In the course of
oscillation, it is possibie to make wélding while
changing the vibration in all directions (e.g.,
rotational direction), since the welded portion may be

in heavily molten state, but the welding can be
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toward the at nosphere comruni cati on openi ng 100B. In the ink
cartridge with the above constitution, if the ink is consumed by e.g.
bei ng di scharged by an i nk-j et head gnot shown), the ink is supplied
via the 5 supply port 100A to the ink-jet head, but there may

occur a non-uniform pressure distribution within the i nk hol di ng
menber 102. And to nmake up for this non- ~uni form pressure
distribution, the ink is noved from the ink containing portion 103
via the comunietficiently made bl apniyieg tHee| viPFAriPRCRLY LR the.

Then, the air 104 within.the ink containing porti 103 under goes -
a decrease in prergifedingl j giregtion ot yahe)to ‘the Y%f?egﬁﬁﬁﬁ?ﬂgo o the

above nmovenent of the ink, bu
the container é of the ink cartridge 100. If the

vibration direction is limited, the frictional heat
5 generation amount per unit time can be increased by
eliminating the vibration loss at.other angles with
larger loss, so that the melting point of material can
be more rapidly reached.
A Stiffening rib 11 in Fig. 16A has allowed
10 reduction of energy loss produced. That is, since the
outside of the wall of container 2 is closely contacted
by the loWer jig 8, if is possible to resist against a
force tending to collapse the wall outward, but |
difficult to resist against a force tending to collapse
15  the wall inward, conventionally é measure of making the
wall thicker was taken. However, there was a problem
that the ink storage rate relative to the internal
volume of tank in the ink cartridge may be decreased by
an amount of increased wall thickness, resulting in
20 reduced ink use amount for the tank cost. In the light
| of this problem, the present invention can prevent
collapse of the wall by providing the wall 2 with the
'stiffening rib 11 having a smaller volume than the
increased volume of wall which has been thickened.
25 Further, remarkably, the present invention has realized
an ink cartridge in which the ink flow C is smoother,

with extremely less residual amount of ink, and

- This Sheet Has Been Replaced

(AR AR




this decrease in pressure can be offset as the air 15 I ntroduced via the
at nosphere communi cati on openi ng 100B into the ink cartridge 100 is
finally conducted via the gas and_l gguLd exchangi ng groove (not

. shown) of the partition 111 in contact with the ink hol ding

menber and the communi cation channel 110 to the ink 20  containing
portion 103. Wth the constitution of gas and |iquid exchange
as above described, if the ink within the ink cont ai ni ng portion 103
is used up, thecbrkthattdelyihhgreater sititlenthdibyyadeptdingl®2 is then

gradual Iy consuned. 25 When the cartridge as above described is
nmount ed ontgapeBbifal phapeepf shdffienih@d ribt Ailn tli&e rdhe
containing portion 103 gradually increases in vol une,
stiffening rib 11 as shown in Fig. 16A, despite the
complicate shape of the ink containing portion 103.

5 As in this embodiment, the ink cartridge which can
give rise to effective ink properties by placing the
negative pressure generating member 102 into fully
close contacf with the tank wall 2 can not adopt the
constitution as shown in Figs. 17A to 17F in this

10 portion. Therefore, an L-shaped character type jig
clamp portion 18 is provided on a whole or a part of
the wall 11 of the container in the po:tion for
receiving the negative pressure generating member 102,
and secured to the lower jig 8 to prevent wall collapse

15 inward, as showﬁ in Fig. 18B. Figs. 18A and 18B are
views for explaining wall collapse preventing means, in
welding by vibration, respectively, wherein Fig. 18A is
a cross-sectional view showing a case where wall
collapse is prevented by inserting a jig through the

20 opening portion of ink cartridge, and Fig. 18B is a
cross-sectional view taken along the line 18B-18B in
Fig. 18A, as shown in a form as will be.described
later. In Fig. 18B, the L-character type jig clamp 18
is shown, but any clamp is usable as far as it is'

25 .clamped integrally with the lower jig, with the

variable shape to have the same function. Further,

this portion may be removed after welding, if unnecessary.
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28 along with the ink'consunption by printing, mhérein t he
air 104 is retained with the volune at each tinme. In this state, the
air 104 relatively increases in . pregaure and expands, owing to
variations in printer 5 envi ronment, for exanple, a pressure change
when printer is transported fron1the plain to a higher pl ace.
Thereby, the ink 105 within the ink containing portion 103 is
conmpul sorily noved to the negative pressure generating nmenber
receiving portion 10In a case where the stiffening rib is not provided
inside the wall of the negative pressure generating
member receiving portion, as shown in Figs. 18A and 18B
previously referred to, a method is taken in which the
5 collapse of container wall 2 inward is prevented by
inserting an Lfshaped character clamp jig 19 through an
opening portion of tank, as shown in Fig. 18A. This
can not be easily adopted for the portion remote from
the opéniﬁg, but is a more effective method because the
10 deletion process after welding is unnecessary.

This embodiment is a welding method in which the
same material as used for the tank, or the material
ha&ing the same melting point is used, or the welding
condition is controlled such that the welding

15 temperature may be'higher than the melting points of
materials.

In a vibration welding method of welding by
transverse vibration for use with the present
invention, since the vibration is applied transversely

20 as shown in Figs. 19A to 19C, the negative pressure
generating member 102 may be pulled into the welding
portion 5, and consequently pinched between the welding
parts, resulting in poor sealing ability of the tank,
when the 1id 3 is vibrated to the left in Figs. 19A to

25 . 19C. This possibility is particularly high from the

following reason. That is, it is preferable in respect

of mass production to carry out the welding process
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10 thereby to cause overflow of the ink which can not be hel d by

the ink hol ding nenber 102 to the spaces 106, 107. I n

t his enbodi ment, the volunme of spaces 106, 402 in the ink cartridge
can be determined by defining the 15 anount of overflow ink in the
followi ng way. Note that each of the spaces 106 and 107 is
hereinafter referred to as a buffer portion. A way of
determ ning the volunme of buffer portion in the ink cartridge as
above descri bedmboeweiE€licibatlg0andpforeshormesntime,i budpgloredhdis | be
descri bed bel ow. As above described, the air 104 within the ink

cont ai ni ng port punpese,i atr dgseffpptiveue, makenghgi emplitude greater.
consunption of the ink 105 within the ink

Also, to raise the close contact between the 1lid 3 and
the negative pressure generating member 102, it is

5 desirable in respect of functionality to provide the
negative pressure generating member 102 which is higher
than the wall 2 after the end of welding. However, the
above two points will raise the possibility of pinching
at the welding parts, wherein the mass productivity and

10 the air tightness of tank were inconsistent. However,
the present invention allows the mass productivity to
be consistent with sealing ability, because the sealing
ability at the welding part can be secured by fusing
the pinched member together.

15 The close contact between the.tank wall and the

| negative pressure generating member or the density
distribution of negative pressure generating member is
a quife importanf factor for the performance of ink-jet
tank. In this émbodiment, control qf the close contact

20 or density distribution is efficiently performed
through the welding'process.

In Fig. 20 showing a cross-sectional view of an
ink-jet cartridge, the oblique line portion is an area
having significant meaning from the respects of the ink

25 .supply capability to the head and the reliability of
head against ink dripping. With these areas 1) and 2),

a desired negative pressure can be applied to the
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containing portion 103. Accordingly, the volune | of 25 the ink 105

within the ink containing portion 3 can be represented by the
foll ow ng expression, assum ng that - gve_total volume (maxi mum ink
vol unme) of the ink - 29 -
containing portion 3 is I[err] and the volune of the air 104 is
A [err] Then, the air 104 within the ink containing

portion 3 expands owing to a change in external

10

15

20

25

recording head 2101 by shutting off the gas and liquid
exchange pdrtion 110 from the outer air by the negative
pressure generating member 102 to generate a negative
pressure in the negative pressure generating member
102. Also, in area 2), the density of other negative
pressure generating member is raised to attain the
higher ink retaining ability and.the stable ink supply
capability to the recording head 2101. Therefore, in
this embodiment, vibration is stopped in a direction of
the arrow D at the last stroke in welding by wvibration,
to make stable the contact of fhe container wall 2 of
ink tank with the area 1) and area 2), thereby
realizing a relatively high density of the area 2).
With this method, the tank performance during the
welding process could be enhanced.

In Fig. 20, at least one sponge clamp bar 15a, 15b
is clamped to a member on the side of vibrating the
negative pressure generating member 102, or the 1lid 3
in this embodiment, to provide more controllability
over the movement of the negative pressure generating
member 102, and the enhanced effect in the form as
shown in Fig. 20. Further, ét least two or more sponge
clamp bars allow unconstrained of the negative pressure
generating member 102 so that the negative pressure
generating member is not subjected to rotational force
to prodﬁce the areas 1) and 2) in other than the

desired portion.
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pressure (P -> P') of the ink cartridge, for exanple, the vol une M

of ink noved conpul sorily fromthe ink containing portion 103 into
t he negative pressure generati ng m@ner receiving portion 101
whichis 10 caused by its changed volume fromAto A, is equal to
the value of A mnus A and thus can be represented by t he
foll ow ng expression: M=A - A Herein, if the
pressure of the air 104 is changed 15 fromP[err] to P[err]', ow-ng
to expansi on of the &ereigy d¢ is importgniy &hats thealamm kagprhasian A/ A
= Plerr]/Plerr]" =a >1 -stands froma state equation of the air

bef ore and shape, @xdendiing dipy fydizgcrian o4 ingerdnhitdh® o be a

Function of ext ernal, preseure oM (IR Gl and 1s destrably

not an obstacle in receiving_the negative pressure
5 generating member within the container.
In this embodiment, a vibration suppressing pin
121 and a suppressing bafrel 122 are illustrated in
Figs. 21 and 22. Thereby, a movable area by engagement
between thg.pin and the barrel can be defined to

10 prevent the welding outside thé welding region; or more
production of welding burrs due to amplitude more than
necessary in welding by transverse vibration, whereby
the positional relation between the container 2 and the
1id 3 can be precisely controlled.

15 The movable area in this case can be defined by
the outer diameter of pin and the inner diameter of
barrel, and it is preferable that the difference
between diameters is as large as about 1.75mm for
definition of the best mode of amplitude of 1.75mm as

20 previously described, but it is also permitted to
define them at the amplitude level as‘previously
descfibed, with sufficient effects having a margin of
about 3mm or less.

It is desirable in respect of the welding

25 efficiency that the upper jig 9 producing vibration and

the 1id 3 are completely integrated and vibrafed at the

same time, but in some cases, the lid may be distorted
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20 From t he above, the ink noving volune M can be

represented by the foll ow ng expression: M=A =A
aA-A=(a- 1A X (109) - 67 - Fig. 3 is a graph
representing the relation 25 bet ween t he above expressions (108) and
(109). Note that in the same figure, (109') represents the noving
volume M when a corresponds to other external

- 30- pressure.

due to a factor such as insufficient strength of 1id,
resulting in poor integration. With this tendency, if
the number of vibrations and the amplitude are
increased to enhance the welding.capability, the 1lid 3
5 .is more difficult to follow up due to insufficient
strength, resulting in lower transmission efficiency of
vibration. This behavior is illustrated in Fig. 23A.
Now, if vibration is applied in direction B, because
the transmission point to the lid 3 only occurs at the
10  right side portion of the lid for the movement of the
upper jig 9, the lid may be distorted, spending more
time to transmit energy over the entire 1lid 3,
resulting in a deficiency of x' for the amount of
movement x due to delay of transmiésion to the left
15 side of 1lid. 1In Fig. 23A, this phenomenon is shown
exaggeratedly, in which significantly large
transmission loss may be produced in the high frequency
region or with the larger 1lid, and more liable to
welding failure. Further, in this case, if the natural
20 frequency of 1lid and that of the welding vibration ‘are
| coincident'or in exact multiple relation, resonance
will arise, so that an abnormally great stress is
applied on a part of the 1id 3, possibly causing a
clack. In Fig. 23B, the upper jig 9 and the 1lid 3 are
25 provided with an integration promoting mechanism to
solve the above problem. That is, the whole of the 1lid

3 is secured against the vibration by fine pawls 23 to
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In Fig. 3, considering the ink noving volune M when the volunme A of

the air 104 is smaller than A3, e.g., equal to Alerr], the ink noving-
volune is equal to 5 Merr], according ¢® +he expression (109), while
when it is greater than A3, e.g., equal to Alerr], the practical ink
noving volune is equal to Merr], because the practical vol une of ink
accords to the expression (108). From t he above, the practical

i nk nmoving volume is 10 equal to Merr] as indicated by the dot-dash
line in the proside begver, inbtegrakionm vEupthes, r the heEP@Fehighl
volune of the air 104 is Alerr], i.e., the value of I ntersecting
point Merr] beam@etha lide3 1ase anere ¢leselpocontacted ¥igavagyulhe

maxi mum i nk novi ng vol ume err]. 15 Accordi ngly, fromthe expressi
(108) and (109)9pgnings 24N£o piovide a more intgggated state. By. ' ons

adopting either of these two countermeasures, the
5 effect can be favorably exhibited to allow for the
enhanced mass productivity and reliability.

In this embodiment, a check is performed to see
whether or not the welding of the ink cartridge of the
present iqvention has been completely made. In the

10 constitution of the invention as previously described,
a welding margin is comprised of an outer peripheral
portion 26 and a partition portion 27, as shown in Fig.
24. Normally, a method of checking for the sealing
ability of weiding includes checking the leakage by

15 forcing the air through the ink supply port 100A, with
the ink inlet port 100C and the atmosphere
communication opening 100B tightly enclosed, and then
measuring the change in internal pressure of the tank,
bﬁt in the case of welding the partition portion 27 as

20 in the present invention, there was no method of
checking for the welded state at the partition portion
27. Therefore, it was obliged to rely on a method
which may damage the component, such that if the
partition portion is not broken by undergoing the

25 stress caused by increasing the air pressure in
checking the leakage, that.component is regarded as

non-defective. This is because the tank is comprised

This Sheet Has Been Replaced




expression for the maxi mumink noving vol une: [err] can be
obt ai ned for the ink volune I. Herein, in the above expression

10

15

20

25

of the ink containing portion 103 and the portion for
receiving the negative pressure generating member 102,
which are in communication via the communication
channel 110, but the sealing ability of partition
portion in this tank is requisite in terms of the
functionality.

However, a failure may be detected after filling
the ink, because the welding state can not be checked,
resulting in a wasteful process for the defectives.

However, the above  -problem was éolved by taking a
shape of one ring for the welding portion, as shown in
Fig. 25. That is, the branch portion at the welding
part was eliminated by a simple ring configuration of
the welding part; whereby the welding capability was
confirmed through the same examination for leakage to
allow the defectives to be checked before passing them
to the next process.

Also, similarly, the same effect can be expected
by dividing an ink containing portion welding line 28
and a negative pressure generating member buffer
portion welding line 29 into two rings, as shown in
Fig. 26, in which this constitution is more effective
for the ink having smaller surface tension of the ink
contained (35dyn/cm or less). Namely, for the ink
having smaller surface tension, due to very strong
capillary force, the ink is infiltrated into welding

burrs produced in welding, and the ink in the ink

(110), the maxi mum 20 value (Merr]) W the ink volume is changed can
be represented by the follow ng expression under the

restriction that the maxi mumink noving volune Merr] can not exceed
the actually existing ink vol une: ([err] 25 Herein
[err]P = P[err] - P[err]' can be said to be a function
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-31- : of external pressure change (P - P'), and accordingly,

the above expression (111) can be construed as (Maxi mum I nk nmovi ng
vol une) = (Val ue obtained fromexternal - 70 - pressure change) x (Total
vol ume of ink containing 5 portion). Her ei n, supposi ng
that the severest condition whi ch may occur in the printer
environnent i s set experinentally, a is obtained under that .
condition, and - based on that, the maxinumink nDV|ng volune is

10  obtained LeRRFaimERg CRPEFLPRNS LEHEHIFigRP¥edninto the NeggEi¥esi on

(111), the estimated external pressure
pressure generating member 102 or the buffer portion

104 in some cases. However, each welding part takes an
independently closed configuration to prevent the

-5 movement of ink, resulting in an ink cartridge with
high stability for storage, as shown in Fig. 26. 1In
this case, the communication channel 110 is separated
away from the welding part, in the middle of the wall
2, as showp.by way of a cross section. This

10 communication channel 110 can be formed as an opening
by forming a cut-out on the partition wall of the
container 2, and attaching the 1lid 3 to this container
2. Also;.in molding, use of a slide core allows the
formation of an opening inside the partition wall or a

15 concave portion such as a groove of partition wall.

Note that the burr groové serves to recover the

defectives which have less welding capability or were
faisely welded by flowing a welding agent to extend
around the entire periphery of the welding part, using

20 the capillary force of burrs in this groove, while
confining the burrs by melt produced from the welding
part in welding not to move outward, and also can be
employed to enhance tﬁe reliability of non—defectives.
Further, as means for preventing the ink from sticking

25 to the burrs and extending over the entire periphery of
tank due to capillary force, an adhesive or sealant can

be applied partly to the burrs as effective means for
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change is expressed as PP =1 to 0.6atm when an ink cartridge
nmounted on the printer in the plain at P = latm (1.01325 x 10[err]
Pa) is transported to the higher 15 -ppace, for exanple. Accordingly,
it suffices to suppose that the severest condition is a change to
PP =0.7atmin this case. Then, the ink with the maxi mum i nk
novi ng vol une obt ai ned as above is noved to the ink hol ding nenber
20 102, and partly absorbed and held by the ink holding menber
in an anount ofpBeventiag stainihg oft thevubsemds hands. Furthernikhid di ng
menber. When a porous nenber nmaking up the hol ding nmenber is
conpressed one-puenrtgroave covering piikbUrrst 6aphalsar SEX¥Getot he above

percentage is 10 % 25 to 15 % _In view of halding the ink in the ink
hol di ng prevent staining of the user's hands with the ink.

In Fig. 21, the supply port 100A is formed by the
5 container 2 and the lid 3. .This supply port can be
sealed by a sealing member such as an Al seal during
the physical distribution of ink cartridge. However,
if the welding part of the supply port 100A formed of
two members is in insufficieﬁt contact, the ink may
10 leak due to floating of the welding part, even if it is
sealed with the Al seal. Therefore, in the present
inventibn, if the welding part may be floated, the
supply port welding margin 33 is raised by more than
the floating amount of welding part so that the sealing
15 margin 32 of the supply port 100A may take a completely
closed configuration. Further, to enhance the
reliability, the hidth of this supply port welding
margin is made Z=0.2mm to 1.5mm to eliminate the
leakage.
20 The present invention is also effective for the
tanks of the type where the l1lid member as shown in
Figs. 27A and 27B is welded from the underside, rather
than from the lateral face.
Also, this invention is effective for the ink
25 cartridge without the negative pressure generating
member and primarily containing only the ink, or the

ink cartridge without the_ihk containing portion and
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menber, the maxi mum vol une of ink overflowing to the buf f er
portions 106, 107 is equal to: - 32 -
Maxi mum over fl ow i nk vol une = (7@»tal vol unme of ink containing
portion) X (Val ue obtained from external pressure change) - .
(Volume of ink held by the ink holding nenber) 5 . Herein, the vol une
of ink held within the ink hol di ng nenber is equal to:
Total volune of negative pressure generating
comprised of the negative pressure generating member
receiving portion alone.

Also, the constitution as set forth in the
embodiment is sufficiently effective even singly,

5 _ compared ﬁith the conventional example, but more
effective by combining several or all constitutions.

Fig. 28 is a perspective view showing a printer as
an ink-jet recording apparatus using the ink cartridge
according to the present invention.

10 1101 is a printer, 1102 is an operation panel
provided on a front upper face of a housing for the
printer 1101, 1103 is a paper supply cassette attaéhed
through an opening on the front face of the housing,

1104 is a éheet (recording medium) suppliéd from the

15 papér supply cassette 3, and 1105 is a paper exhausting
tray for holding the sheets exhausted along a paper
conveying passageway within the printer 1101. 1106 is
a ﬁain cover of L-shaped character in cross section.

This main cover 1106 covers an opening portion 1107

20 formed in a right front portion of the housing and is
rotatably attached to the inner end of the opening
portion 1107 by a hinge 1108. Also, inside the
housing, there is provide a carriage 1110 supported by
a guide (not shown). The carriage 1110 is provided

25 reciprocatively in a width direction of the sheet
passing through the paper conveying passagewéy, i.e.,

along a longitudinal direction of the guide, not shown.
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menber receiving portion (Total volune of ink hol ding menber) x T 10

where T is fromO0.05 to 0.2, as above described. It is preferable

t hat the val ue of Tinthis enbodLnggt_is a nmedian in the range from
0.1 to 0.15, when the porous nmenber I's conpressed one- fourth.
15 Since the maxi numink noving val ue can be defined under
the pressure as above supposed, the m ni num vol ume of buffer portion
as required can be defined and ~ink | eakage through the atnobsphere
conmuni cat i on TheP air?d agan 114 0t hey e spretbydisentAsisa result, in 20
spite of the increased ink volunme of the ink cartridge for ink-jet

printing, an egupstantiallfk constitiped af a stage 1110a held

horizontally by the guide, an opening portion (not
shown) formed on this stage 1110a in the vicinity of

5 the guide for attaching the ink-jet head, a cartridge
garage 1110b for receiving the ink cartridges 100Y,
100M, 100C and 100Bk mounted on the stage 1110 in front
of this opening portion, and a cartridge holder 1110c
for preventing separation of the cartridges received in

10 this garage 1110b.

The stage 1110a is slidably supported on the guide
at its trailing end portion, the lower side at its
front end portion being attached on the guide, not
shown. Note that this guide plate may serve as a paper

15 holding member for preventing floating of the sheet
conveyed along the paper conveying passageway as above
described, or may serve to lift the stage in
cantilevered style from the guide in accordance with
the thickness of sheet. |

20_ To the opening portion of the stage 1110a, an ink-
jet head (not shown) can be mounted with the ink
discharge orifices directed downwards.

The cartridge garage 1110b is formed with a
through hole extending fore and back for receiving four

25 ink cartridges 100Y, 100M, 100C, 100Bk, at the same
time, and formed with an engagement concave-portion at

both end portions outside, which is engaged by an
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be obtained, with the nininmumincrease of cartridge si ze as

requi red, and w thout causing ink | eakage. Al so, if the volune of
buffer portion as above can be 25 secu @4, -t he degree of freedomin
desi gning the cartridge will be increased, because the shape itself
does not matter as a rule. - 33 -

As above descri bed, according to the present I nvention, a space
havi ng a predetern1ned vol une or greater is forned between the

negative pressuendgaging pawl of the cartridge holder 1110c.

At the front end portion of the stage 1110a, the
cartridge holder 1110c is rotatably attached by a hinge
1116. The dimension from the front end of the garage

5 1110b to the hinge 1116 can be deteimined in
consideration of the length extending from the front
end portion of the garage 1110b, when the cartridges
IOOY, 100M, 100C, 100Bk are received within the garage
1110b. Tge.cartridge holder 1110c is a plate of

10 substantially rectangular shape. The cartridge holder
1110c is provided with a pair of engaging pawls 1110e,
éxtending orthogonally to the surface of plate, for
engaging the engagement concave portibn 11104 of the
garage 1110b when closed, at both upper side portions

15 remote from the lower ends attached by the hinges 1116.
Also, the holder 1110c ié formed with a fitting hole
1120 for fitting a lug portion of each cartridge 100Y,
100M, 100C, 100Bk on the plate portion. This fitting
hole 1120 is formed at a position and in shape and size

20 corresponding to the lug portion.

As above described, a replaceable type ink-jet ink
cartridgé dan be produced with very small number of
components, with lower costs, and with sufficient high
performance maintained, while meeting the_demands for

25 larger capacity and more complicate shape, through a
quite simple manufacturing process, as well as solving

the problem of user handling.
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generating nmenber and the atnosphere comuni cation 5 openi ng. And
since the volune of this space is determ ned in consideration of
rel ative external pressure change ofyg he ink cartridge, the ink is

prevented from | eaki ng through the atnosphere

even if the ink overflows from 10 the negative pressure generating

conmmruni cat i on openi ng,

menber due to this change. Ther eby, the m ni nrum vol une of
buffer portion as required can be defined, and the ink is prevented
from | eaki ng tIir @EPtididaat mohEheirsk coandunie ashest opetung. had5 As a
result, even if the volune of the ink cartridge for ink-jet printer

i s increased, dseegnsnhanaesk imkreliabilkity s iwigeh cehe bimpreawpplbyl, with the
m ni mum i ncrease in

10

15

20

25

ability, negative pressure characteristics and the
storage ability also improved.

A package for use in the physical distribution by
containing the ink tank cartridge of the form as shown
in Figs. 1A through 2 will be described below.

Figs. 29, 30 and 31 represent characteristically a
way of unsealing an ink packaging box in due order.
First, seal members 215, 216 for sealing the ink supply
port and the atmosphere communication opening of the
ink tank are pulled out upward to release the inside of
ink tank to the atmosphere, as shown in Fig. 29, then
an inner bdx 212 is drawn 6ut from an outer box 213, as
shown in Fig. 3, and finally, the ink tank can be-taken
out of the package box, as shown in Fig. 31.

Figs. 32A through 33 illustrate a mechanism for
opening the package.

The ink tank 211 is_accommodated within a twofold
package box. That is, the inner box 222 is drawn out
in a diréction of the arrow 229 in the figure, and then
the ink.tank 211 is taken out from the inner box 212,
as shown in Fig. 31. The ink supply port 224 of the
ink tank 211 is enclosed with an ink supply port seal
member 215. The ink supply port seal member 215 is

received within the'inner box 212 in folded state on

" the bottom face of the inner box 212. By pulling up a
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cartridge size and without ink | eakage. Also, if the above vol une of
buffer portion is secured, the degree 20 of freedomin designing the
cartridge is raised, as the shape LtgglL does not matter as a rule.
By the way, in the cases where a sufficiently | arge buffer chanber is
provi ded as previously descri bed, the water head of the absorbing
menber may 25 not be necessarily placed in desired condition, if the
ink enters the buffer chanber due to changes in envi ronnment. An
ef fective const fblidednend pachionsaibAa fos4the ink supply port seal

member 215, a force in thrust direction can be applied

at the welded part between the ink supply port seal

member 215 and the ink supply port 224 of the ink tank

5 211. An end portion 215B of the seal 215 has been

taken out through a hole of the outer box 213

oppositely.to the direction of drawing out the inner

box 213, and bonded to the outer face of the outer box

213. Aléq,.an end portion 215A of the ink supply port

10 seal member 215 has been also taken out through a hole
of the outer box 213. Also, the ink tank 211 can be
simply taken out from the inner box 212, but
.appropriately secured without looseness, when
contained.

15 If the inner box 212 is drawn out in the drawing
~direction without peeling off the ink supply port seal
member 215, the ink supply port seal member 215 can not
be instantly peeled off from the supply port 224 of the
ink tank, due to a thrust force exerted between the ink

20 supply port 224 of the ink tank 211 and the ink supply
port séal member 215. Also, the same force will be
also applied by the welded part between the ink supply
port seal member 215 and the outer box 213, such that
the inner box 212 can nét be drawn out of the outer box

25 213, unless the seal member 215 is peeled off by
pulling up the support portion 215A vertically to the

direction 229 to peel off the ink supply port seal
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wi |l be described bel ow
typically show ng

Fig. 4 is a cross-sectional view

an ink cartridge 1, and Fig. 5is a view as | ooked

from the arrow Ain Fig. 4, whereip &he_ink cartridge 100 is 5 of
thin type, as will be seen fromFig. 5. Wthin a vessel of the ink
cartridge 100 are forned a first cont ai ni ng chanber 101 and a second
cont ai ni ng chanber 103. On a side wall of the first containing
chanber 101 is provided an ink supply port 100A for supplying 10
the ink to an imémpetr @es8d of an ink-jet printing appar at us, not
shown, and on an upper wall of the first cont ai ni ng chanber 101 is

provi ded an at nosphela such acoasepi sahcentbpensey DA§Bbreakotinenbost,i on

with the

10

15

20

25

the outer box 213 is laminated to prevent rupture by
the user.

When the sealing of atmosphere communication
opening and the ink supply port is provided in the ink
tank, it is desirable that the ink supply port is

unsealed after the atmosphere communication opening is

open to the atmosphere.

Fig. 33 shows a constitution for coping with such
problem. That is, the seal member 217 is made integral
with the atmosphere communication opening and the ink

supply port, and partly taken out of the package

material 219, as shown in the same figure. With such a

construction, the operation of pulling out the seal
member 217 allows the atmospheré communication opening
and the ink supply port to be unsealed in succession.
Also, the same effect can be obtained by bonding clamp
potion 226 to the outer box 226, as shown in the same
figure.

Figs. 34A and 34B are enlarged cross-sectional
views of a portion of seal member 215 for the ink tank
in another example of packaging, characteristically
representing the action of preventing ink splashing
when the seal member 215 is peeled off.

As in the previous example of packaging, the

twofold box 212, 213 contains the ink tank 211. This
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at nosphere. Further, within the first containing 15 chanber 101 are

spaced apart a negative pressure generating nenber 102 and an ink
absor bi ng nenber 9, which are formed7ef -a porous material such as
sponge. The first containing chanber 101 and the second

cont ai ni ng chanber 103 are in conmunication with each 20 other via an

I nk supply passage 110 as a fine conmuni cati on channel, the ink being
novabl e between t he containing chanbers 103, 101 through the ink
suppl y pasxagplel bas The Feadwdesomfaithengidtiniadi al@@®als mamber

in conmuni cation with the first containing chanber 101 25 via the ink

suppl y passage Fhyoughe hodep?$9%dm &he mgckaging HRaH

substanti al | i n_encl] osed state.
formed with g tﬁ?@h&ﬁrm of the seal member i?%

bpys 23 /.ngnd

i nk absorbing nmenber 9 is

That is, by providing a narrower width of the seal

5 member through hole 239 through which the seal member

215 is passed outside the outer and inner boxes, the

seal member 215 passed through this hole 239 can be

pressed against the cross section of the seal member

through hole 239. 1In particular, the face of the seal

10 member 215 in cdntact with the inside of ink tank 211

is pressed against the cross section of the seal member

through hole 239, with the following effects obtained.

1. If the seal member 215 for the ink supply

port 224 is rapidly pulled, as shown in Fig. 36B, the

15 ink collecting in the gap between the seal member 215

and the ink tank 211 is pulled to entrain ink droplets

245 in the movement direction of the seal member 215.

In this form, there is no room where ink droplets 245

splash out of the inner box 212, as shown in Fig. 36B,

20 so that ink droplets 245 will remain inside the inner

box 212. The collected ink droplets 245 stick to the

ink absorbing member 235, ink supply port ink absorbing

member 234, the inside of the inner box for packaging,

and the inside of the outer box for packaging, and by

25 no way escapé outside.

2. Since an ink sticking face of the seal member

215 for the ink supply port 224, namely, a face in
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- 35- hol e 9A, via which the negative pressure generating
menber 102 and t he at nbsphere communi cati on openi ng 100B conmmuni cat e.
Al so, the ink absorbing nmenber 9 is - gecured between the negative
pressure generating nenber 5 102 and the at nosphere comuni cati on
openi ng 100B, but may be novable in the range where its function can
be net . Fig. 6 is a cross-sectional view of the ink
contact with the inside of the ink tank 211, is pressed
against the cross section of the seal member through
hole 239, the cross section of the seal member through
hole 239 in contact with it is effective in wiping the
5 ink sticking to the seal member 215, when pulling out
the seal member 215.

Fig. 35 is an enlarged cross-sectional view of a
portion of the seal member 215 for the ink tank 211 in
a further packaging form, in which this example has the

10 features of the positional relation between the ink
supply port 224 for the ink tank 211 and the seal
member through hole 240 for the outer box 213 for
packagihg, and the form of the seal member 215.

That is, a portion of the ink supply port 224 is

15 covered by the outer box 213, thelseal member through
hole 240 of the outer box 213 for packaging, as a hole
through which the seal member 215 communicates with the
outside of the outer box 213, provided on the region
not facing the ink supply portion 224. As a result,

20 the same effects as in the previous form can be
obtained.

It has been confirmed that the effect of
preventing leakage of the ink is increased by
combination of the above embodiments. Also, a seal

25 portion of the seal member 216 (see Fig. 29) on thé

side of atmosphere communication opening can be

constituted in the same way as that of the seal member
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cartridge 100 in use condition, which is replaceably 10 nount ed on the

I nk-jet printing apparatus, to supply the ink through the ink supply
port 100A to the-ink-jet head. Wthi gg he second contai ni ng chamnber
103, there exists the air 104 corresponding to the consuned anount

of the ink. 15 The ink cartridge 100 has an increased internal
pressure of the air 104 in the second containing chanber 103, due to
a decrease in external pressure or rise in tenperature, and owing to
its increased 215 imttdrenabqwesssibadinent.i nk within the second contai ni ng

20 chanber 103 is forced fromthe ink suggly passage 110 ' into the
first containing chafhe ink maghdeaksioute afhedthe ink tank Ausi§e port 100A

is connected to the ink-jet head . . .
changes in outer air environment or upon impact during

the physical distribution, but particularly in an ink

5 tank of the type for containing the ink by means of the
negative pressure generating member, while having the
chamber for directly containing the ink, an ink tank
packaging container suited for unsealing under the
condition of varying outer air temperature or pressure,

10 where the ink is collected in the buffer portion of ink
tank, or the air is entered into the ink containing
portion of ink tank, will be described below.

Figs. 36A and 36B are views showing such
container.

15 _ As seen in the same figure, the atmosphere
communication opening and the ink supply port are
enclosed by the seal member 216 and 215 in the form of
the ink tank of the type as above described. At
opposite positions with the sealing members 215, 216

20 interposed, ink absorbing members 274 and 275 are
disposed.

The ink absorbing members 274 and 275 absorb the
ink collecting in the buffer portion of the ink tank in
unsealing which may flow back out of the ink supply

25 port. Accordingly, it is necessary to absorb the ink
more rapidly than the ink will flow out of the supply

port. It is desirable that the ink absorbing rate is
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having a small nozzle dianeter, it follows that the ink wi || exude
fromthe upper face of the negative pressure 25 generati ng nenber 102,
before the ink drips from nozzles. gpn Fig. 6, 21 is the ink which
has exuded fromthe upper face of the negative pressure generating
- 36- menber 102, wherein the ink 21 is absorbed into the ink
absor bi ng nmenber 9. By providing the ink absorbing menber 9 having a
hi gher wettability than the negative pressure generating nenber 102,
t he exuded i nk Rilgltsun than the ink flow rate.

The flow rate of the ink from the ink tank 211 can
be determined by the constitution (especially, density
of absorbing member, height of ink tank) and the ink

5 properties.

Also, the ink absorbing member 275 is disposed
between the ink tank and the inner box. The ink
abéorbing member 275 has the difference between front
and back faces in its facial state, one being flat and

10 the other having mesh-like projections. Namely, the
area in contact with a flat plane is different between
front and back faces. The absorbency of the ink is not
changed. A face having smaller contact area is placed
on the side of ink tank. Thereby, even if the ink

15 leaks out of the ink supply port or atmosphere
communication opening, due to severe physical
distribution by some rare accident, in unsealing the
seal for the ink tank 211, the ink can be instantly
absorbed into three absorbing members. Also, the ink

20 tank 211 is contact with the packaging material, the

- ink is more difficult to soak into the container box by
providing the ink absorbing member on the plane to
which the ink drips under the influence of gravity in
unsealing, with the less probability of staining the

25 user's hands.

Because the absorbing member provided as above has

a small contact area with the ink tank, the ink is
[ —
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5  be rapidly absorbed into the ink absorbing nenber 9. Si nce
the ink 21 absorbed into the ink absorbing menber has no effect on
t he negative pressure of the i Nk supghby -port 100A a proper negative
pressure can be al ways applied by regulating the negative pressure to
10 be used in supplying the ink to the ink-jet head. Fig. 7is
a cross-sectional view of the ink cartridge 100 of this exanple,
whi ch has been subjected to | ow tenperature environnent during the
physi cal diiftfiiculit ao \aidhlereh¢oatties [dinde. ecankmumbeatindn hedehiing 15
100B turned downward. 1In the sanme figure, 31 is the I nk whi ch has
been swol | en andhier ebsorbingxpemped is in st@Emprestatghend i[dd fififlcwddr tha dge
100 in a state of Fig. - 7 is subjected to high tenperature
envi ronment, th&ransfer onto the ink tank.
Accordingly, in unsealing the ink tank after the
5 severe physical distribution or where there is the
significant environmental change, the ink dripping from
the ink tank can be also absorbed by the packaging
material.
As above described, according to the present
10 invention, three problems concerning the unsealing
after physical distribution of the ink tank can be
resolved. That is,
(1) Unsealing order of ink tank
The excellent effects that the ink tank can be
15 taken out without difficulty after unsealing within the
box can be exhibited, because the seal member of the
ink supply port and the outer box for packaging are
pasted.
(2) Ink splash in releasing the seal member
20 Splashing of ink can be reduced by providing
restrictions on the positional relation between the
width of the hole through which the seal member and the
outer box is drawn out of the outer box and the ink
tank.
25 _ (3) Dripping ink and sticking ink to the ink tank

in unsealing the ink tank after severe physical

distribution or under the outer air environmental

This Sheet Has Been Replaced
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frozen ink 31 thaws down fromthe tip end, and the 20 thawed ink 31A is

prone to drip down to the atnosphere communi cati on openi ng 100B,
owng to the gravity action as showg4in Fig. 8. But the ink 31Ais
absor bed and captured by the ink absorbing nenber 9. Accordingly,
when t he at nosphere conmuni cation opening 100B is 25 unseal ed in
enploying the ink cartridge 100, the ink is prevented fromdri pping
out of the atnosphere comuni cati on openi ng 100B.

- 37 - change.

With the ink absorbing member disposed, and by’
defining the ink absorbing rate Qf ink absorbing member
and the surface of ink absorbing member, the influence

5 of ink dripping from the ink tank in unsealing can be
suppressed to the minimum.

If all the requirements‘are carried out, the
tremendous effect can be exhibited, but if singly
implemented, there is superior effect to the

10 conventional form..
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Fig. 9 is a cross-sectional view of an ink cartridge 100 in another

exanple, and Fig. 10 is a cross-sectional view of the ink cartridge
100 i n use condi ti on. 5 I aﬂ this exanple,: T}tlﬁeShédtH&tBeenReplaced _
cont ai ni ng chanber 101 i's provided AtF an ink sink

down, in pl ace of the ink absorbing nenber 9 as int !
exanpl e, the ink sink 39 having the sane role as the I nk a

menber 9. Accordingly, this exanple has 10 a small er nunber of parts and
IS nmore cost - ef [ t han when the i nk absorbing nenber 9 is

provi ded. &Eg& ¥§Tﬁ3AFﬁED2?gWhich_has exuded from the negative
pressure generating genbepnl@Axpartyibge B¢ ik jet, having an ink

containing portion for containing the ink to be
supplied to an ink-jet head, and a lid for covering

5 said ink containing portion, characterized in that a
wall of said ink containing portion and one face of
said 1id are welded together owing to frictional heat

by vibration.

10 2. An ink cartridge according to claim 1,
characterized by being in communication with said ink
containing portion via a communication channel, and
further comprising a negative pressure generating
member receiving portion for receiving an negative

15 pressure generating member for absorbing and holding

the ink.

3. An ink cartridge according to claim 1,
charaéterized in that the angle 6 made by the
20 longitudinal direction of said wall of said ink
containing portion main body in said ink containing

portion to the wvibration direction is less than 90°.

4. An ink cartridge according to claim 2,
25 characterized in that the angle 6 made by the .
longitudinal direction of each wall of said ink

containing portion and said negative pressure

I
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cartridge 100 entersthe ink sink 39 and accunul ates,” 15 as shown in

Fig. 10. Accordi lefiaced S callected in the ink sink 39 to
have no effect on gheeIﬁLgBLéa F‘Jilve presgyre of the ink supply port 100A,
and t her eby ect on the discharging of ink

droplets fromthe i s in the previous 20 exanple. Also,

since the ink coIIected |n the si nk 39 can be turned back to the
negati ve pressure generating menber 5 by renoving the ink cartridge
100 fromthe generatkngehepbent regetppagapostiondtdi thengibratiba i nk can
be effectively utilized to the last. 25 Fig. 11 is a

Cross-secti onal direetbbnansi héss thanc@@tti dge 100 i n anot her exanple
Fig. 12 is a cross-sectional view of the ink cartridge 1 in use

and

10

15

20

25

5. An ink cartridge
characterized in that said

equal to 45°.

6. An ink cartridge
characterized in that said

multidirectional.

7. An ink cartridge
characterized in that said
for preventing collapse of

vibration.

8. An ink cartridge

according to claim 3 or 4,

angle 6 is less than or

according to claim 1,

vibration direction is

according to claim 1,
wall is provided with means

said wall against said

according to claim 1 or 2,

characterized in that the angle 6 made by the

longitudinal direction of said wall to said wvibration

direction is less than or equal to 90°,

and said wall

is provided with wall collapse preventing means for

preventing collapse of said wall against the vibration.

9. An ink cartridge

according to claim 7,

characterized in that said wall collapse preventing

means is means for fixing to a fixed jig provided on a

wall outside said ink containing portion or said

N O



condi tion. ' Tn this exanple, arib 70 is provided between the

I Nk siThis SB&t ARBeénFRpARGat i ve pressure generating menber 102, as
shown | 10. The ink 21 which S 5 exuded fromthe
negativ m Humgﬂeratl ng nmenber 102~ T in using the ink cartridge
100 ente nk 39 over the rib 70 and accunul ates, when
exudi ng beyond the height of the rib 70, as shown in Fig. 12.

Accordingly, the ink 21 is not collected over the
negative pressure generating member receiving portion.

10. An ink cartridge according to claim 9,
characterized in that said wall collapse preventing
5 means relies on a jig to be inserted through an opening

of said ink containing portion.

11. An ink cartridge according to claim 1,
characterized in that at least'said wall of said ink
10 containing portion with frictional heat produced by the
vibration among said ink containing portion and one

face of said 1id are made of the same material.

12.. An ink cartridge.according to claim 1,

15 characterized in that the'melting point of a material
forming at least the wall of said ink containing
portion with frictional heat produced by said vibration
among said ink containing portion and that of a

material forming one face of said 1lid are equal.

20
13. An ink cartridge according to claim 1,
characterized in that the melting point of the material
forming at least the wall of said ink containing
portion with frictional heat produced by said vibration
25 among said ink containing portion and that of the

material forming one face of said 1id are higher than

that of a material forming the other section of said

) A RN A




10

102, wherein the maxi num col | ecti ng
70. Thus,

time

cases

t he probl em even|
200 connecting to the ink supply port
of the rib 70 nmay be set
12.

Fig.

hei ght of the rib 70 on the negative pressure

by

generati ng nenber

anopunt can be Iimted by the rib

the ink-jet head can di_sg;arge i Nk dr ophatRect i, Ttlaggy

- determ ning the positive p sure correspo
maxi mum col | ecti ng anount of the ink 21 above the HH I“H,
generating nenber 102 in accordance with the helgh

not to interfere with

10

15

20

25

the printing operation. For exanple, in't

%Jﬁﬁ]rﬂfﬁ &Qh gtion does not particularly 20
e wat'e ea

14. An ink cartridge according to claim 1,
characterized in that said ink containing portion has

means for suppressing the amplitude of said vibration.

15. An ink cartridge according to claim 14,
characterized in that said‘amplitude suppressing means
comprises engagement means provided on said ink
containing portion, and engaged means provided .on said

lid and being engaged by said engagement means.

16. An ink cartridge according to claim 1,
characterized by further comprising means for screening
outer welding burrs produced due to said vibration in

welding.

17. An ink cartridge according to claim 2,
characterized by further comprising at least one member
for securing said negative pressure generating member
to said negative pressure generating member receiving

portion.

18. A manufacturing method of an ink-jet ink
cartridge having an ink containing portion for storing
the ink to be supplied to an ink-jet head and composed

of an ink containing portion main body and a lid,

I

T

he
cause

H exerted on the ink-jet head
100A becones 60nm the hei ght
not to exceed the water head H, as shown in



Accordingly, the rib 70 functions as a |limter Tor the 25 water head.

Al so, since the ink 21 collected in the Stnkai urned to
t he negative pressure generati ng 'maHBer 10 b i Repla e ink
cartridge 1 - - TII mm“"j"u IL fromthe
ink-jet printing apparatus and tilting it, the , e
effectively utilized to the last. Fig. 13 is a cross-sectional
vi ew of an ink cartridge 100 in a further exanple. 5 In

this exanple, the Laka3458Ka39n' TnBd birtk®8diBY ink containing portion

méin body and said 1id are superposed on one another,
said ink containing portion main body and said lid are
welded together due to frictional heat produced at a

5 ~ contact region by applying the vibration to said ink

containing portion main body and said lid.

19. A manufacturing method of an ink-jet ink
cartridge according to claim 18, characterized by using
10 a vibration jig which applies the vibration to said ink
containing portion main body and said lid, and means
for preventing occurrence of slip between said ink

containing portion main body and said lid.

15 20. A manufacturing method of an ink-jet ink
cartridge according to claim 19, characterized in that

said slip preventing means utilizes vacuum adsorption.

21. A manufacturing method of an ink-jet ink
20 cartridge according to claim 18, characterized in that
a sealant or an adhesive is infiltrated into outer
welding burrs produced due to said vibration in.

welding.

25 22. A manufacturing method of an ink-jet ink
cartridge comprising an ink containing portion for

containing the ink to be supplied to an ink-jet head, a
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two ribs 71, 72 i 9A, 39B and 39C, wherein a rib
72 apart fromthe ﬁtlve ressure generating nenber 102 is set to

be lower than a ri ect Has Been r tot negati ve pressure generating
i

member 102. 10 '“HM'

partitioning the ink sink 39 into

pl ural sections, nsi de t hereof can be collected in
stages to keep amay fromthe negative pressure generating nmenber

102, and therefore, when the ink cartridge 100 is nounted in use on
the carriage of e SRPEE TR bdr | Se 0SS p the

I nk Wi t ﬁllegjat%ﬁg? nk si nk 3‘.’?&}l romret u?%]%gétoﬁet he nerg%te?é}gtm
pressure gener atn RepriRiAIIatiGh WwIMHIGdi@ ik addrtaitling portidie wad ra age
during the scanning. In addition, by partitioning the ink sink 39

into plural secdmmmiddtion channel and receiving a negative pressure
generating member for absorbing and holding the ink,
5 and a 1id for covering said negative pressure
generating member receiving portion and said ink
receiving portion, characterized in that;
after said ink containing portion and said

negative pressure generating member receiving portion

10 and said 1lid are superposed on one another, said ink
containing portion and said negative pressure
generating member receiving portion and said 1id are
welded together with frictional heat produced at a
contact region by applying the vibration to said ink

15 containing portion and said negative pressure

generating member receiving portion and said 1lid.

23. A manufacturing method of an ink-jet ink
cartridge according to claim 22, characterized in that
20 said vibratibn is stopped in a vibration direction
where said communication channel is enclosed by said
negative pressure generating member with said negative
pressure generating member placed in close contact with
a wall of said ink containing portion.
25
24. A manufacturing method of an ink-jet ink

cartridge according to claim 18 or 22, characterized in

* c L M s *



20 | nk mave W t hin the I nk sink 39 produced by vibration can be

suppr et ed t he nunmber of partitions in the ink sink 39,
or the |ons is by no od'aY limted to this exanple.
t 71, 72 can be set to keep the ink within the

Al so,

I nk sink 25 39 fron1return|ng to the negative pressure generating
menber 102. For exanple, by extending both ends of the upper portion
of ribs 71, 72 slightly upwards al ong a - 40-

side wal | of -t hghdt rsstweldity Niite YR PPlsaid & id¥ation has no

branch.

25. A manufacturing method of an ink-jet ink
5 - cartridge according to claim 22, characterized in that
the welding line formed by said vibration is formed
independently between said ink containing portion and
said negative pressure generating member receiving
portion. |
10
26. A head cartridge -characterized by comprising
an ink cartfidge according to any one of claims 1 to
17, and an ink-jet head fo: recording by being supplied
with the ink from said cartridge.
15
27. An ink cartridge comprising a negative
pressure generating member receiving portion for
receiving a negative pressure generating member, and an
ink containing portion, provided separately from said
20 negative pressure generating member receiving portion,
for directly containing the ink, wherein the gas
introducible via an atmosphere communication opening
provided on the side of said negative pressure
generating member receiving portion, and the ink of
25 said ink containing portion are exchanged by gas-liquid
exchanging means to conduct said ink to the negatiﬁe
pressure generating member receiving portion, and

/ .
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within the ink sink 39 can be detai ned and kept from returning to

the negative pressure generating nenber 1Q:: ' he. I nk
cartridge 100 is inclined 5 slightly. 9 i sl &“E'q“ﬁg the ink
absor bi ng nenber 9 as shown in Fig. 5 i'n:cgﬂw l'east part
of an inner wal | face of conmunication cha e negative
pressure generating nenber 102 and the atnosphere 10 communi cati on
openi ng 100B, the ink 21 exuding fromthe negative pressure
generating ”E”bsgp%QQ €A8 RAk fro sﬁ?ﬁohgggtiéhsBreggﬁgeagbhgﬁ%kﬁﬂﬁ_
portion is forne y pl ural 1 nner 'l faces 1 n the“communi cation
channel Remneenrt8eiveHgt pyetRbasSeharaeerakeagbyeraeihtd2 and 15
t he at nosphere conmuni cati on opening 100B, the ink 21

comprising:

a space formed between said negative pressure
5 generating member receiving portion and said atmosphere
communicating opening, composed of a subspace
containing a member in direct contact with said

negative pressure generating member and other subspace.

10 28. An ink cartridge according to claim 27,
charadterized in that said space of said ink cartridge
has a volume determined by at least the following
expression:

(volume of space) = (Total volume of ink storable
15 within said ink containing portion) x (Value determined
based on the variation in external pressure relative to
pressure within said ink containing portion of said ink
cartridge) - (Volume of said negative pressure
generating member) x (Value determined based on the ink
20 absorptivity of said negative pressure generating

member)

29. A method for determining the volume of an ink
cartridge comprising a negative pressure generating
25 member receiving portion for receiving a negative
pressure generating member, and an ink containing _

portion, provided separately from said negative

R AR T




can be efficiently absorbed into the negative pressure generating

menber 102 placed in contact with a part of the ridgeline.

Al'so, the ink cartridge 100 coupled with t ink- 20 | efThisSiwek iBOBect Replaced
shown in Fig. 12 may be replaceably unted on the car

I nk-jet printing appar at us. As above ‘descr|i ug&m&gm

to the present I nvention, even if the ink exudes from

25 pressure generating nenber within the first containing chanber

as the air pre%ﬁ:@ sird)| Jbrddiea SHEP MHeEY At dididring portESREr £gRder goes
envi ronment al anges (tenperature :
directly containing the ink, wherein the gas
introducible via an atﬁosphere communication opening
provided on the side of said negative pressure
5 generating member receiving portion and the ink of said
ink containing portion are exchanged by gas-ligquid
exchanging means to conduct said ink to the ﬁegative
pressure generating member receiving portion, and
suppiy the ink from said negative pressure generating
10. member réceiving portion, characterized in that:
the volume of a space formed between said negative
pressure generating member receiving portion and said
atmosphere communication opening is determined
according to the following expression,

15 (volume of space) = (Total volume of ink storable:
within said ink cdntaining portion) x (Value determined
based on the variation in external pressure relative to
pressure ﬁithin said ink containing portion of said ink
cartridge) - (Volume of said negative pressure

20 generating member) x.(Value determined based on the ink
absorptivity of said negative pressure generating

member )

30. An ink-jet ink cartridge characterized by
25 comprising:
an ink cartridge having a negative pressure
generating member receiving portion for receiving a
[ ——
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-41- change,—pressure—change) in using the ink cartridge, “the
i nk exuding up to a_region between the negative pressure generating
menber and the at no ﬂ%ﬁ Has Been Renlaged | catggn_opening can be separated away

fromthe negat i H erating nenber by separating neans
provi ded at t hat regi eventing the water head from
I ncreasing owng to the exuded ink fromthe ‘negative pressure

generating nenber, and maintaining ' the printing performance by -
suppl yi ng the lﬁg@tﬂWSpréﬁsuresg@:béfatmg member, &HAt&RMinkRY Using an

I nk absor bi ng nmenber as
containing portion, ~ provided separately from said
negative pressure generating member receiving portion,
for directly containing the ink, wherein the gas
5 introducible via an atmosphere communication opening

provided on the side of said negative pressure .
generating member receiving portion and the ink of said
ink containing portion are exchanged by gas-liquid
exchanging means to conduct said ink to the negative

10 pressure generating member receiving portion, and
supply the ink from said negative pressure generating
member receiving portion, and wherein a space formed
between said negative pressure generating member
receiving portion and said atmosphere communicating

15 opening is provided, composed of a subspace containing

a member in direct contact with said negative pressure

generating member, and other subspace.

31. An ink cartridge according to claim 27,
20 characterized by comprising separation means for
separating the ink residing in said space from said

negative pressure generating member in said space. .

32. An ink cartridge accqfding to claim 31/
25 characterized in that said separation means has an ink

absorbing member for absorbing and holding the ink;

A



separating nmeans, the exuded ink can be absorbed into the ink
absor DhiiShesrtladBden Reéplacéddne | nk exudes from the negative pressure

g_eneragmmtmﬂﬂmllﬂ" ng to 15 tenperat changes during the physical
I stri '

e
t he ink cartridgé,%th in unsealing the ink

cartri use, the ink can be prevented fromdripping out.

Note that the ink tank as shown in Figs. 1Ato 2 can be constituted
in view of the follow ng respects. 20 That is, as shown in Fig.
14A, the negative 33 s SHRUICRINSARIGE Idbdiey t clsine @Y, gured to
have the partition 111 of a crank formto make the distance

between the coEH&taAldrAzadam &ihaltl A flie f885bing membeoHasl WA
shorter. Al so, a groove 35 is disposed to 25 sufficiently maintain the

ink | evel 36b ihpllehe&ot HoniMmicating between a first receiving

chamber and said atmosphere communication opening.

34. An ink cartridge acdording to claim 32,
characterized in that said ink absorbing member is in
contact with a part of an inner wall face of a
communication channel between said first receiving

10 chamber and said atmosphere communication opening.

35. An ink cartridge according to claim 32,
characterized in that said ink absorbing member is in
contact with a part of a ridgeline pprtion formed by a

15 plurality of inner wall faces of the communication
channel between said first receiving chamber and said

atmosphere communication opening.

36. An ink cartridge according to claim 32,
20 characterized in that said ink absorbing member has
high wettability for the ink than said negative

pressure generating member.

37. An ink cartridge according to claim 31,
25 characterized in that said separation means has an ink
sink formed in a depression and capable reserving the

ink.
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d.
- 42-

t he course of
suppl ying the
difference in

which is

10

15

20

25

Wth this constitution, the ink supply is nade _ -
stable to elinmnate the risk of ink supply failure in
use. Al'so, a dynam c negati \fg Pressure eplaced .
i nk can be reduced. The “dynami ¢ negativ : -,:ﬂl_
pressure 5 between the flowin and fl ow out
generated by a fluid resistance which is present

38. An ink cartridge according to claim 37,
characterized in that a rib having a predetermined

height is provided between said ink sink and said

negative pressure generating member.

39. An ink-jet ink cartridgc characterized by
comprising an ink cartridge according to claim 1, and
an ink-jet head coﬁnected to an ink supply port of said
ink cartridge, and capable of discharging the ink
supplied from said ink supply port through ink

discharge orifices.

40. An ink cartridge according to claim 27,
characterized in that the length of said negative
pressure generating member up to said ink supply port
provided on said negative pressure generating member
receiviqg portion to conduct the ink outside and
communicating between said negative pressure generating
member receiving portion and said ink containing
portion is shorter than other length of said negative

pressure generating member.

41. An ink cartridge acccrding_to claim 40,
characterized in that said negative pressure generating
member has a non-ink region having a shorter length
than other length of said negative pressﬁre generating

member.
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t herein, when the ink flows through narrow and conpiicate Tk

passageways such as the negative pressure]gg@ﬁk@%k@ ¢gﬁ this
resi stance being 10 directly proportion I to t

passageways, and reversely proportio aI to !ﬁ i on
thereof. That is, in this enbodi nent, the dynanic e pressure
can be reduced by having a shorter | ength and a suff|C|entIy | ar ge
cross section, whereby 15 the frequency responsibility of the ink-jet
head can be raigRd lhh i YochiORG dlid Taddididy o Qrdlinntao, Not €
that the height of atnospheré introduci ng groove 35 is bel’ow, at or

above a bent segha®actieritRdAM itHad) s3dd negative prAssUr® idhrtdraciny - out
partly on the upper portion 20 of the negative pressure generating
menber receivi ngilember is provided with a cut-out portion, which

provides shorter length of said negative pressure

5 generating member between said communication channel

and said ink supply port and in said non-ink region.

43. An ink cartridge according to claim 27,
characterized in that said negative pressure generating
10 member has a non-ink region not containing the ink, the
length of its non-ink region being'shorter than other

length of said negative pressure generating member.

44. An ink cartridge according to claim 43,

15 characterized in that said negative pressure generating
member is provided with a cut-out portion, which
provides shorter length of said negative pressure

generating member in said non-ink region.

20 45. An ink tank package container comprising a
first receiver for receiving an ink tank having an
atmosphere communication opening and an ink supply éort

| which are sealed by a seal member, and a second
:eceiver for receiving said first receiver,

25 characterized in that a part of sid seal member is

exposed through an opening portion of said second

receiver, and said atmosphere communication opening and

] ) A




chanmber 101,  as shown in Fig. I4B;, a non-ink region (space) 104
present above an i Ttis Shadt HhdHeed fal:ed36a within the negative pressure
generating nmenber 1 reduced?,% o_formthe m ni num non-ink
region as 25 req'm IlEuH" H”lli" he vicinlTty of the atnosphere

communi cati on openi by, even if the ink I's nmoved to the
non-ink region within the negative : 43
pressure generating nenber 102, due to variations in envi ronnent
during the |ongsd£4 M Sk E@P51 P pOPY S4Fé! unsealed by pulling out said

exposed part of seal member.

46. An ink tank package container according to
5 claim 45, characterized in that said first receiver is

an inner box, and said second receiver is an outer box.

47. An.ink tank package container according to
claim 46, characterized in said seal member for sealing
10 said atmosphere communication opening and said seal
member for sealing said ink supply port are iﬁtegral,
with a part of said integral seal member exposed from
an opening portion of said outer box, wherein said ink
supply port, following said atmosphere communication
15 opening, can be unsealed by pulling out a part of said

exposed seal member.

48. An ink tank package container according to
claim 46, characterized in that a part of said seal
20 member is bonded to an outer face near the opening

portion of said outer box.

49. An ink tank package container according to
claim 46, characterized in that one end of said seal

25 member is bonded to an outer face near the opening
portion of sald outer box, the other end of said seal

member being exposed from said opening portion of said

* [ L M S *




A

di striputTom; t.c rovenment of ink to that non I nk region is

reamg%hgﬁ@ng the non-ink region |s relatively small, and the
i nk aIIy noved," %@e i nk does not exist between

t he umn'" catlon passage 110 and't 'supply port 100A.

Furt torage rate per volune of tank I's increased by an
anount not involving such a non-ink 10 region or a region contributing
to hol ding the ink, whereby the ink cartridge with high ink use
efficiency %@QPQQ obt ai ned. : Herein, the non-ink region
104 wll be descrl below. The ink is filled into the ink

cartridge under 15 pressure via the ink inlet port 39, for exanple, as
shown in Fig. 14B. First, the cartridge is turned
50. An ink tank package container according to

claim 47, characterized in that said inner box is

5 slidably accommodated within said outer box.

51. An ink tank package container according to
claim 46, characterized in that within said inner box,
an ink absorbing member is disposed at a position

10 corresponding to said atmosphere communication opening

of said ink tank received within said inner box.

52. An ink tank package container according to
claim 46, characterized in that within said inner box,
15 an ink absorbing member is disposed at a position
corresponding fo.said ink supply port of said ink tank

received within said inner box.

.53. - An ink fank package container according to
20 claim 46, characterized in that within said inner box,
ink absorbing members are disposed at respective
positions correspondiﬁg to said atmosphere
communication opening and said ink supply port of said
ink tank received within said inner box.
25
54. An ink tank package container according to

claim 46, characterized in that an ink absorbing member
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‘chanber 103 Th———

upside down to fill the ink into the ink containing :

the sanme figure. Further, the ink is pour ed under pr;'é§§l§h®tﬂdsaeén'k%placed
conmuni cati on channel- 110 20 into the gwgative pressure, :
recei vi ng chanber 101, in which theeink within the ne ' '
generati ng nenber 102 fans out around the conmunication . o

Theref ore, when the negative pressure generating nenber 102 is
rectangul ar, the non-ink 25 region is increased, but in this enbodi nent,
because e Sidpesdd | Sn Pd b €S 0ot o egPthYE HALESHARer box.

generating nmenber 102, the non-ink region thus forned

55. An ink tank package container according to
claim 51, characterized in that said ink absorbing
5 member has a dot- or mesh-like face for accommodating

said ink tank in contact with said face.

56. An ink tank package container according.to
claim 46, characterized in that portion of said ink
10 supply port or said atmosphere communication opening is
covered with a member spaced apart in a direction of
peeling off a seal member covering said ink supply port

or said atmosphere communication opening of said ink

tank.
15
57. An ink fank package container according to
claim 46, characterized in that a seal member covering
said ink supply port or said atmosphere communication
‘opening of said ink tank can be pulled out with one of
20 the faces contact with the inner wall of said ink tank
pressed against a part of said inner box.
58. An ink tank package container according to
claim 57, characterized in that said seal member
25 pullable outside can be pulled 6ut, while being carried

between said inner box and said outer box.
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- 44 - can be smaller. It is preferable for filling the ink
that the ink supply port 100A is enclosed by a yvmasteet Has BeelRepREd ( NOt

shown) in pouring the ink. ' Furibgr- by titution in
this 5 enbodi nent, the atnosphere communi cati i”nﬂﬂsﬂmﬂmm | ocat ed
apart fromthe ink supply port, and closer to cation

channel of ‘gas and |i quid exchangi ng portion, making it difficult to

cause the air fromthe at mosphere communi cation opening to enter into
the ink- 10 supp!%b.porin £k ik idetiide GohheireP ddddrding oebiced
at the gas and |iquid exchanging portion. The ink tank as shown
in Figs. 1A toddim '50le dharacterized in that a part of said seal

member bonded to said ink tank is also bonded to the

outer face of said outer box, the other part of said

5 seal member projecting out of said outer box. .

60. An ink tank package container according to
claim .59, characterized in that a face of said seal
member bonded to the outer face of said outer box and a

10 face of said seal member cdvering said ink supply port

of said ink tank are situated on the same side.

61. An ink tank package container according to
claim 59, characterized in that when said inner box is
15 drawn out of said outer box, a part of said seal member
and a part of said outer box are bonded together, so
that said seal member and a sealed portion of éaid ink
supply port may be subjected to a force other than in a

direction of peeling off said seal member.

20
62. An ink tank package container according to
claim 59, characterized in that said seal member is a
folded lengthwise member, the both ends thereof
projecting out of the opening portion of said outer
25 box, one end thereof begin bonded to the outer face of

said outer box, wherein a face on the same side as said

bonded face covers said ink supply port.
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appl ying two constitutions as shown in Figs. 14A and 14B, as well as
di sposi ng the ink fond,ad Ahdtcckapabar 15 103 having the shape | ess

‘susceptible to lim j sqyﬁgﬁpq_the negati ve pressure
generati ng nenber 1“lﬂwmmgmummanber 101 to nmake the whol e cartridge
nor e rect ang i ki ng the whol e shape nore

conpact. Also, a buffer portion for formng a 20 predet er m ned space
bet ween the negative pressure generating nmenber 102 di sposed and the

at nospher e cegNuNpfalhRNtaARNpAEkAGEBchAtRL AvirdadcokBihGl Sonay,

by providing the region to which the ink I's not noved, the non-ink

regi on 104 w tslaimhB9neghbrdetpresedr én £hat ageheusti Agreerthen dE2acan be

further reduced. Herein, the filling of ink will be briefly
welding portion of said seal member welded to said ink
supply port and a direction of peeling off said seal

5 member from said ink supply port are orthogonal.

64. An ink tank package container according to
claim 46, characterized in that said outer box is
laminated with a resin film.

10
65. An ink cartridge according to claim 2,

wherein said vibration direction is multidirectional.

66. An ink cartridge according to claim 3,

15 wherein said vibration direction is multidirectional.

67. An ink cartridge according to claim 4,

wherein said vibration direction is multidirectional.

20 68. An ink cartridge according to claim 5,

wherein said vibration direction is multidirectional.
69. An ink cartridge according to claim 2,
wherein said wall is provided with means for preventing

25 collapse of said wall against said vibration.

70. An ink cartridge according to claim 2,

A




described wth reference to Figs. 15A to 15C
- 4 5Fhis Sheet Has Been Replad8ien the ink is poured via the ink inlet port 100c

intojj | ni ng chanber 103, the gas within the cont ai ni ng
cham ugm 'Fausted to pour the ink, normal | y the communi cation
chanl i set at the 5 hi ghest | evel, as shown in Figs. 15A to

15C. If the . ink containing chamber 103 is filled with the ink, the
negative pressure generating nenber 102 starts to be filled with the

ink via the corRetieial ithe @hyleelo Wde by the longitudinal direction
of said wall to said vibration direction is less than
or equal to 90° and said wall is provided with means
for preventing collapse of said wall against said

5 vibration.

71. An ink-jet ink cartridge characterized by
comprising an ink cartridge accdrding to claim 2, and
an ink-jet head connected to an ink supply port of said

10 ink cartridge, and capable of discharging the ink
supplied from said ink supply port through ink

discharge orifices..

72. An ink-jet ink cartridge characterized by
15 comprising an ink cartridge according to claim 3, and
an ink-jet head connected to an ink supply port of said
ink cartridge, and capable of discharging the ink
supplied from said ink supply port through ink
discharge orifices.
20
73. An ink-jet ink cartridge characterized by
comprising an ink cartridge according to claim 4, and
an ink-jet head connected to an ink supply port of said
ink cartridge, and capable of discharging the ink
25 supplied from said ink supply port through ink

discharge orifices.

* c L M § o+



th

(Fig. 15B). If the—nk—furttrer_continues to be poured,, 10 the ink
spreads radially fr, H onpu i&@tlon channel 110 within the
negative pressure o | er 102, 103~ . SO that the ink within the
negative pressure menber f02,|s filled in fan form as
shown in Fig. 15C. ' above described, according to the present
15 I nvention, since the | ength between the conmunication channel
and the ink supply passage can be shorter than that of the other
portion of the negatjye pEeSEnKLjet ink EEPEFHaGEICHEFBSterifEai B supply
capability between the communi cation channel and the ink supply
passage is 20 commtidbmgededinleVvedrtfidder fotSr@ding NEd €8E&1im N5 Vo4hHEE Of
t he negative pressure generating nmenber acconpani ed by the | arger
capacity of caraniilgk-jet head connected to an ink supply port of said

ink cartridge, and capable of discharging the ink

5 supplied from said ink supply port through ink

discharge orifices.

75. An ink-jet ink cartridge characterized by
comprising an ink cartridge according to claim 6, and -
10 | an ink-jet head connected to an ink supply port of said
ink cartridge, and capable of discharging the ink
supplied from said ink supply port through ink

discharge orifices.

15 76. An ink-jet ink cartridge characterized by
comprising an ink cartridge according to claim 7, and
an ink-jet head connected to an ink supply port of said
ink cartridge, and capable of discharging the ink
supplied from said ink supply port through ink

20 discharge orifices.

77. An ink-jet ink cartridge characterized by
comprising an ink cartridge according to claim 8, and
an ink-jet head connected to an ink supply port of said

25 ink cartridge, and capable of discharging the ink
supplied from said ink supply port through ink

discharge orifices.
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Al so, since the length of the negative pressure generati ng nenber
can be shortened in the non-ink 25 regi on, the anmpbunt of ink novable to
t he non-ink region can be restrictefpda-relieve the effect of this
novenent inposed on the ink supply capability.

- 46- Further, since the atnosphere comunication

opening is located apart fromthe ink supply port, and closer to the
comuni cati on channel in the gas and | i qui d exchange portion, the
air fromthe at ABSFRACF OF THE DISCLOSURE

An ink-jet ink cartridge having an ink containing
portion for containing the ink to be supplied to an
ink-jet head, and a 1lid for covering the ink containing

5 portion, characterized in that a wall of the ink
containing portion and one face of the 1lid are welded

together owing to frictional heat by vibration.

Sheet Has Been Replaced

T l\ll Il



5 conmunication opening is |less prone to enter into the i nk supply

port, so that the air can be smoothly i ntroduced at the gas and
| i qui d exchange portion. As a result, the ink tank of |arger
si ze and having a greater anount of capacity can be realized 10
with the inprovenents in the ink supplyy/ggpability, the i nk storage
rate, and the negative pressure characteristic. The i nk
tank as shown in Figs. 1A to 2 has quite conpl ex external and '
internal constructions, and is 15 difficult to use techni ques such as
heat wel di ng or : ul trasonic welding, in manufacturing the ink tank,
as previously descri bgsl.y~Thu {t was noted to use a
vi bration wel di ng techni que ﬁ/Ganu?gA uring the ink

100B 190(:

£ & )
FIG. 1B

1008 100C

Wad

100A—\_[

FIG. 1C

100A

Y 00D




tank. 20 First, the vibration welding will be described
below with reference to Figs. 16A to 16D. Fig. 16A is a

cross-sectional view showi ng a container 2 constituting an ink
cartridge of the present invention, Fig. 16B is cross-sectional view
showi ng the relation, 25 bef ore welglypg, between the container 2 and a
lid 3 constituting the ink cartridge of the present i nvention,

taken along the line 16B-16B in Fig. 16A,
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Fig. 16Cis a cross-sectional viéM/shomﬁng a joint between the lid 3

and the container 2 in |arger scale, and Fig. 16D is a :
cross-sectional view showi ng the joint after welding in [arger scale.
5 Now, the lid 3 is set to an upper jig 9 (not shown), and the
container 2 is set to a lower jig 8 3/26(not shown). The upper jig 9 is
vibrated in a direction of vibration B with the container 2 and the
lid 3 contacted with each other in the process of 10 welding. In Fig.
16C showi ng the joint between the lid - 3 and the container 2 in

| arger scale, the lid 3 and the container 2 are fused due to
frictional heat generated by the friction produced at the joint 5.
The upper jig 9 presses the lid 3 against the container 2

- FIG. 3

M(cc) I{cc)

Imax

MAXIMUM INK MOVING
VOLUME ; Mmax

INK MOVING VOLUME
INK VOLUME IN INK
CONTAINING PORTION

AIR VOLUME IN INK
CONTAINING PORTION



15 wth a predetermned force, to weld the Iid 3 and the cont ai ner

2 together in a predeterm ned positional relation as they are fused.
The vibration is stopped ~if the welding proceeds up to a state of
Fig. 16D, in which the jig is fixed until the welding part cools and
20 _is solidified again. 1In such PL RS the ink . cartridge is
formed by vibration welding. The condition of vibration was set as
follows in the present invention, although there are sone proper

val ues according to the prerequisites such as the size 25 and shape of
tank and the anmount of wel ding. The hi gher frequency of

vi bration can shorten the wel ding tinme, since the el evated

tenperature can be F/G 4
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- 48 - determ ned by the bal ance between frictional heat

generated and heat diffusion. Also, too high frequency wll affect
the foll owup capability of the Iid 3, and i n some instances, the
tank after welding was distorted 5 by strain produced due to |less .
sufficient strength of the Iid g/ hn t he present invention, the-
desired wel di ng was acconpl i she 3 der the set condition from
30 to 2000Hz, but it was supposed that the nass production at 100 to
500Hz was satis}g7 Yy, 2; vi ew of '
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10 greater -stability of the process. Accordingly, the
was at 250Hz. It was found that the
requi res about 1.0sec or
| eakage in the . present invention,
wel di.ng. 15 Further, since a too

final shape to deviate fromthe design val ue,
set bel ow about 20sec. Since the

mass productivity
" optimal 20 vi[;?ﬁabn t]
(hold tine) afte rorati

nore stabl e shape, but
0. 5sec or greater,

t he
from2 to 5sec,a}
was 3. 6sec.
t he betq H sol i{di fication
it was found tpat
t he stable

best node

vibration time (weld tine)
nore to fuse 0.88mm wi t hout producing
dependi ng on the anmount of

I bration tinme causes the
vibration tinme was
preferable condition in view of
t was confirned that the .
IEQ_Jonger holding time
results, with
h the holding tine of
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area can be substantially obtained. The anplitude 25 limting timng

can be started before the lid 3 and the container 2 are joined, but
in the present invention, it was discovered that the nenbers can
behave | ess , roughly by oscillating the lid 3 and the
cont ai ner 2 after they are joingdpgnd pressed to sone extent. The
smal | er welding pressure will generate less frictional heat, but too
great wel ding pressure will produce too 5 big frictional force, by

whi ch the cont an 100
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wall 4 are defeated to result in a so-called wall col | apse state

where the lid 3 and the container are . vibrated at the sane tinme, in
which no frictional heat is al so generated. Accordingly, in the
present 10 invention, it was necessary that the wel ding pressure
is limted wwthin a range from5psi t8§/3si. In practice, a welding
pressure from 20psi to 40psi was preferable in respect of nmass
producti on, i mal | 30psi. The anplitude is related with the
frequency- of jéw b on, wherein the frictional heat will elevate the
tenperature a g part effici ly as two menbers are
pl aced at a certain reI ative speed on friction babe while in
the present invention, the 103 V\Bl{dl ng forqghvvas set ta 3nmm or | ess,
because if too {
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20 big welding force is applied, two nenbers may be bul ged out of

the welding margin. Also, it was set to be 0.5mm or greater, because
too small force is difficult to reach the wel ding tenperature. More
preferably, it was fromlmmto 2.5mm and at the best nobde, it was
25 . 1.75mm ' The lid 3 aqﬂ/gge container 2 may be relatively
noved, but it is preferable to set the lid 3 to jig on A
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the side of excitation, because the smaller, lighter and stronger
menber can follow the vibration nore efficiently. The material of
menbers used in the present invention was pol ypropylene (PP), but

ot her 5 materials may be used, including resin materials such as
pol yet hyl ene, pol ystyrene, polycarbonqogﬁemmenylene oxi de (Noryle
trade mark by GE), ABS (acrylonitrile- but adi ene-styrene), PET

(pol yet hyl enet er epht hal ate), - and fundanmentally any material such as
netal or glass, 10 as long as the nenbenqgan be thermally fused under

t he condition where the tenperature i3 ele" pd\ Up to a

mel ting point by frictional heat. DEZ O Ny gbprtant factors
concerning the sjEii of ink cartridqs,ﬁ: '.:.:? | condi ti ons
's a G. 75A \ ; 101

| z

FIG. 15B

FIG. 15C




15 vibration direction. In a case of the shape of Figs. 1A to 1C

in this enbodinent, if the vibration occurs in "y direction, the wall -
lying in the sane y direction is hardly col | apsed, resulting in
qui te excel |l ent weldability, while the wall lying vertically may be
20 .collapsed by frictional force a%gbgfé t he vibration. This is
shown in Figs. 17A to 17F. Fig. 17A i cross-sectional view
showi ng a contai ner making up the ink cartridge of the present
invention, Fig. 17Bis a cross-sectional vieM/shomArfb state before
h

wel di ng of 25 the container and the,lid, taken along t Fne f06B17B
in Fig. 17A, Fig. 17Cis a cross-sectidpal view show ng }/ afstate
before wel ding of the container ang3th ' 122

FIG. 16A 15b 121

168 Sofony 16B Lo

122— 13
121—1 ~100A

FIG. 168 p™ b s

. U ety ] 102

FIG. 16C

FIG. 160D




- 51 - ' taken al ong the line 17C-17C in Fig. 17A, Fig. 17Dis a

cross-sectional view showi ng a state during wel ding bet ween the
container and the lid, taken along the line 17B-17B in Fig. 17A
Fig. 17TE is a cross-sectional view 5 showi ng a state during wel ding
bet ween the contai ner and thq 2}26 taken along the line 17C17C in
Fig. 17A -and Fig. 17F is a cz sS-sectional view for explaining
the vibration direction. When the vibration direction y is in a
10 | ongi tudinal direction of the wall 2 as shown ij&ﬁ&ﬁ; 1008
rr g 122
15b77c 17B 121
e 2N | ISSNN | B— :
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17B and 17C, substantially no mall_collapsé occurs, and the friction

di stance y[err] is equal to yy[err] for the anplitude y, with
substantially no | oss. However, if the wall collapse x[err] is
caused by 15 vibration x, the substantial friction distance x[err] is
equal -to x-x2, .as shown in Figs. 17D g@do§7E, which _ means that a

| arge | oss may result dependi ng on x[errF I n this case, y=y[err],
x=x[err], fromwhich it follows that the wal I col | apsed in X

di rection has been wel ded falsely. 20 Herei n, supposing that the angle

I n the | ongitudinal directi al | ntalner walls is [err] or
greater ~ relative to a dlreﬁif ngerp ular to the vibration
direction in the present inventio r err] =99.6[ %, and
x1l=xsin5 =8. 7xx[ %4, resulting in a friction distance
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25 perpendicularly to the x direction; wher eby t he melding can be

effected by controlling other welding conditions, as shown in Fig.
17F. In practice, for [err] : greater than 0, the effects
of the present invention can be obtained, and if the difference in
angl e bet ween respective malls?hyggpo | arge, the unbal ance in _
wel ding . condition may occur unfavorably. This is because the 5
sealing ability of tank is ate ogaccount for the wor st wel ded
portion. Accordingly, it |EZ fera QAO
100C
)/ 100B
122
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7773 102
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di spose respective walls at snaller anglés to the anpl i tude

direction to reduce the difference thereof. Further, in the present
invention, the angles of all 10 walls were designed so that the

vi bration angles [err] be all 45[err] or below Thereby, the
application of vi bration energ%b}o all the walls was enabled at a

hi gh efficiency of sind45[err]= /" 260r greater and w t-h good

bal ance. This is because when the vibration direction 15 was det ern ned
at an angle y' of 45 to the vibration directiony, all the walls
for the ink cartridge 100 . were designed to be at 45[err] or below to
the vibration direction, resulting in the relatively stable wel ding.
Further, in the present invention a nmethod of 20 wel di ng by vi bration

whi | e changing the vibration

FIG. 20
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direction, with the vibration direction of a vibratioh jig 9 being

made [err] = 0 to each wall for better wel di ng, has been proposed.
In the course of oscillation, it is possible to make wel ding while
25 . changing the vibration in all directions (e.g., rotationa
direction), since the welded portion ygyJge in heavily nolten state,
but the wel ding can be -53-
efficiently nade by applying the vibration only in the : | ongi t udi nal

direction of wall to the wall portion of

FIG. 21
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the container 2 of the ink cartridge 100. If the vi bration direction
Is limted, the frictional heat 5 generation anount per unit tine can

be increased by elimnating the vibration loss at other angles with
| arger loss, so that the nelting point of material can be nore
rapi dly reached. Astiffefipagérib 11 in Fig. 16A has all owed
10 reduction of energy |oss produced. That is, since the out si de
of the wall of container 2 is closely contacted by the lower jig 8,
it is possible to,Eyisﬁt a%?!?st a force tending to collapse the
wal | outward, but « diS& cult to resist against a force tending to
col l apse 15 the wall inward, conventionally a neasure of making the
wal | thicker was taken. Fb¥65§r, t here wa$0@Aprobl em

' 1

1




‘that the ink storage rate relative to-the internal vol ume of tank in

the ink cartridge may be decreased by an anount of increased wall

t hi ckness, resulting in 20 reduced i nk use amount for the tank cost.

In the |ight of this problem the present invention can prevent

coll apse of the wall by providing th¢gyglg 2 with the stiffening rib
11 having a smaller volune than the I ncreased vol une of wall which
has been thickened. 25 Further, remarkably, the present invention has
realized an ink cartridge in which the i flow C is snoot her,

with extrenely | ess residual anmount of |nk._and_____x
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- 54 - constructed in greater stfength.by adopting a

trapezoi dal shape of stiffening rib 11, like the stiffening rib 11 as
shown in Fig. 16A, despite the - conpl i cate shape of the ink containing
portion 103. 5 As in this enbodinment, the ink cartridge which can
give rise to effective ink properties by placing the. negative
pressure generating nmenber 102 into il Bﬁ : cl ose contact with the tank
wal | 2 can not adopt the constitution as shown in Figs. 17A to 17F in
this 10 portion. Therefore, an L-shaped character type jig cl anp

portion 18 is provided on a whole or a part of

FIG. 25 .
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the wall 11 of the container in the portion for receiving the

negative pressure generating nenber 102, and secured to the lower jig
8 to prevent wall collapse 15 inward, as shown in Fig. 18B. Figs. 18A
and 18B are views for explaining wall collapse preventing nmeans, in
wel di ng by vibration, respectively, &EQL?Q ,Fig. 18Ais a
cross-sectional view show ng a case e |1 col l apse is prevented
by inserting a jig through the 20 opening portion of ink cartridge, and
Fig. 18Bis a cross-sectional view taken along the line 18B-18B in
Fig. 18A, as shown in a formas will be described . later. In Fig.
18B, the L-character type jig clanp 18 is shown, but any clanmp is

usable as far as it is 25 clanped integrally with the lower jig, with
t he

 —

FIG. 27A | N
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vari abl e shape to have the sane function. Further, this portion may

be renoved after welding, if unnecessary. _
- 55 - In a case where the stiffening rib is not provided

inside the wall of the negative pressure generating menber receiving

portion, as shown in Figs. 18A and 18?1 previously referred to, a
nmet hod is taken in which the 5 co Iéﬁg% of container wall 2 inward is
prevent ed by i nserting an L-shaped character clanp jig 19 through an

opening portion of tank, as shown in Fig. 18A. This
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,/can not be easily adopted for the portion renote from t he openi ng,
but is a nore effective nethod because the 10 del etion process after
wel di ng i s unnecessary. This enbodinment is a welding nmethod in
which the . same nmaterial as used for the tank, or the materi al
having the sanme nelting point is usedzzo he wel di ng condition is
controll ed such that the welding 15 erature may be higher than the
mel ti ng points of mat eri al s. In a vibration wel ding
met hod of wel di ng by transverse qurat?gs for use with the present
I nvention, since the vibration is appli tra ersely 20 as shown in

Figs. 19A to 19C, the negative pressure
pull ed into the wel ding

FIG. 29

generating nmenber 102 nmay be

¥

213




portion 5, and consequently pinched between the wel di ng parts,

"resulting in poor sealing ability of the tank, when the |id 3 is
vibrated to the left in Figs. 19Ato 25 19C. . This possibility is
particularly high fromthe foll owi ng reason. That is, it is
preferable in respect of mass f§9§ﬁfti°n to carry out the welding
process ' -56- nore efficiently
and for shorter time, but for this purpose, it is effective to nmake

the anplitude greater.

FIG. 32A
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Al'so, to raise the close contact between the lid 3 and t he negative
pressure generating nenber 102, it is 5 desirable in respect of

functionality to provide the negative pressure generating nenber 102
which is higher than the wall 2 after the end of welding. However,
the . above two points wl| raisg t possi bility of pinching

at the welding parts, wherein the nas L rdtiuctivity and 10 the air

ti ghtness of tank were inconsistent. However, the present invention
all ows the mass productivity to be consistent with sealing ability,
because the sealing ability at the welding part can be secured by
fusing t he pi nched nmenber together. 15 The cl ose cont act
bet ween the tank wall and the negative pressure generating nenber or
the density

FIG. 33
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di stribution of negative pressure generating nenber is a quite

I nportant factor for the performance of ink-jet tank. In this
enbodi ment, control of the close contact 20 or density distribution is
efficiently perforned t hrough the wel di ng process. : In
Fig. 20 showi ng a cross-sectional Vi?g/ﬁ; an i nk-jet cartridge, the
oblique line portion is an area @ing significant neaning fromthe
‘respects of the ink 25 supply capability to the head and the

reliability of head agai nst ink dripping. VVt§1 hese areas 1) and
2), a desired negative pressure can be applie o tye
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-57-- recordi ng head 2101 by shutting off the gas and liquid

exchange portion 110 fromthe outer air by the negative pressure

. generating nenber 102 to generate a negative ‘pressure in the negative

¥ pressure generating nenber 5 102. Also, in area 2), the density of

ot her. negative pressure generat?gg» nber is raised to attain the

hi gher ink retaining ability and the e ink supply capability to

the recordi ng head 2101. Therefore, in this enbodi nent, vibration is

" stopped in a direction of 10 the arrow D at the | ast stroke in welding
by vi bration, to make stable the contact of - the container wall 2 of

ink tank with the area 1) and area 2), thereby

FIG. 36A e
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realizing a relatively high density of the area 2).. Wth this nethod,
¢he tank performance during the 15 wel di ng process coul d be enhanced.

In Fig: 20, at |east one sponge clanp bar }Sa 15b 0 a
nmenber on the side of vibrating the negati vi THIBSHEFE HpehBERN i|ng
menber 102, or the lid 3 in this enbodi ment}l to pR&WiAREDDOre ||
controllability 20 over the novenent of the negs ating
menber 102, and the enhanced effect i n the forntas shown in Flg. 20.

Further, at ANJ3 X ; FEREOR AN A ned
of the negatlve pre?A(DK#\GmG STR@E‘IHI&EOETHE&N&TAUK §AREI}R&DGEhe negatlve

pressure 25 generatlng menber is not subjected to rotational force
to produce the areas 1) and 2) in other than the

ABSTRACT OF THE DISCLOSURE

An 1nk-3et ink cartridge having an 1nk containing
portion for containing the ink to be supplied to an
ink-jet head, and a lid for covering the ink containing

5 portion, characterized in that a wall of the ink

containing portion and one face of the 1lid are welded
together owing to frictional heat by wvibration.
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tant that the clanp bar hag a shape extending in a direction
of rting the negative ptessure qenerati ng menber and is

V7

f_de%ort i oSEARCH REPORT | Application No. 9618%60-2 Herein, it

¢ngag GING STRUCTURE, OF THE INIK TANK AR IRIDG

_ An ink-jet ink cartridge (100) having an ink containing portion (2) for containing the ink to be
supplied to an ink-jet head, and a lid (3) for covering the ink containing portion, characterized
in that a wall of the ink containing portion and one face of the lid are welded together owing
to frictional heat by vibration.

Figure 16.
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L ALEMENT ohnEls U
bet RREPL N -aper (jhe barrel can be defined t 'ﬁ;ﬁﬁﬁﬁ%éﬁgﬁé tRePagefl g2
LA, TR TRITBE) el AR | 3

out pi d&. el diAg rlegi on, or nore .~ prodycid } g for Baggfe

to knplitude nore than necessary 1% el di W"ﬁﬁ%{ﬁkv&%‘e%i@rﬁ%g%Ln-,---

whef eby 14 FEB 2801e jpdsitional rel ation between fhel Absttast ner p@ednd. tohpaged ..

l'id] 3] can be. preci-gelly controlled. 15° The novabl e area i nthis\case
- Jk3 gt

can] be def1ned Dy the outer dianeter of pi b G RECEPT QI BIETL

- A v A WA o b

of L __barrel
dianeters is as |

it

K ef o] h he ‘drftterenc —hetween
aghlhing wiekiod,Of an kIS T, CBF tFHE0Ree;

node -of anpl i of 1.7 20 ' I S ut it is also
permtted to""h%g%1n geﬁeﬁ'ergytx}%zn%la et%%ﬁg%%%?u%%{iﬁ?eﬁé# §2185e%8’u€f’y :
descri bed, W'brrgn%“ffi cient effects having a nmargin of

a manufacturing method of an ink-jet ink cartridge

5 wherein the welding line formed by Said vibration ié-
formed independently between said ink confaining

portion and said negative pressure generating member

receiving portion, or

| a head cartridge comprising the above-mentioned

10 ink cartridge, and an ink—jet head for recording by
being supplied with the ink from éaid cartridge.

With the above constitution and method, the
welding of a 1id for the side wall corresponding to‘
large and complicated Shape which was donventionallf

15 not achievable with the tfpe of weldiﬁg thé“;ower lid

limited to small and simple shape can be made.

BRIEF DESCRIPTION OF THE DRAWINGS
Figs. 1A, 1B and 1C are an upper_viqw, a side'view
26 and a bottom view of an ink cartridge according to one
embodiment of the present invention.
Fig. 2 is a cross-sectional view typically éhowing

the inside of the  ink cartridge.

25
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It is desirable in fespect of the wel ding

25 efficiency that the upper jig 9 progducipg vibration and the lid

3 ar onmq.i% gogntegfated and vibrated at the sanme tinme, but in

somefcases, the I'1d y be distorted due to a factor such

as i psk ' gth of lid, - %®sulting in poor integration.” Wth

thi sftendency, if ' the nunber of vibrations and the anplitude are
Fig. 3 is a graph for explaining how to obtain the

maximum volume of ink movement from an ink bontaining

portion in the ink cartridge.

Fig. 4 is a cross-sectional view of an ink
5 cartridge in an example.
Fig. 5 is a view as looked from the arrow A in
Y Fig. 4.
Fig. 6 is a cross-sectional view of the ink
cartridge of Fig. 4 in ser&ice condition.

10 Fié. 7 is a cross-sectional view of the ink
cartridge of Fig. 4 placed upside down in low
temperature environment.

Fig. 8 is a cross;sectional view of the ink
cartridge of Fig. 4 placed in high temperature

15 environment.

Fig. 9 is a cross-sectional view of an ink
\,/ cartridge in another example of the present invention.

. Fig. 10 is a cross-sectional view of the ink

cartridge of Fig. 9 in service condition.

20 "Fig. 11 is a cross-sectional view of an ink

cartridge in a further example of the present

invention.

Fig.

12 is a cross—éectional view of the ink

cartridge of Fig. 11 in service condition.

25 Fig.

13 is a cross-sectional view of an ink

cartridge in another example of the present invention.

Figs. 14A and 14B are cross-sectional views



incregggh“ﬁgﬁg' ante tthe wel ding capability, the lid 3 5 is nore
diffiiqult to followjup due to insufficient - strength, "resulting in

| owgr [t r 4d4sREBS208N &f ffi ci ency of vibration. This behavior is

i1l dstjrated in Fig. {23A . Now, if vibration is applied in direction
B, Hecause TThe {transmi ssion poift to the lid 3 only occurs at the
10 riaght side portign of the Iid for the novenent of the upper jig
9, the lid may be distorted, spending nore tine to transnmt energy
over the enti#$hovifgg3an ink cpziyidpgginnag fyerthare formoL theyr the anount
of novenent x dye to delay of transmssion to the left 15 si de of
lid. In Fig. PP8EENtLHiBVEREABReNON is shown exaggeratedly, in which

sianificantly 1argg o, 152!’ 388703 28d 230 Tet® REOLgHLIMAge i oh
| how to £ill -the ink into the ink cartridge.

5 Fig. 16A is a cross-sectional view showing the
relation, before welding, between a container and a 1lid
which constitute the ink cartridge of the present
invention, Fig. 163 is a cross-sectional view taken
along the line 16B-16B in Fig. 16A, Fig. 16C is a

10 cross-sectional view showing a joint betweeﬁ the 1id
and the container indicated by a B part in Fig. 16B, in
larger scale, and Fig. 16D is a dross—sectional view
showing the joint after welding indicated by B part in
Fig. 16B in larger scale.

15 Fig. 17A.is a cross-sectional view showing a
coniainer constituting the ink cartridge of the present

L/) invention, Fig. 17B is a cross-sectional view taken

along the liné 17B-17B in Fig. 17A, before welding the
container and the 1lid, Fig. 17C is a cross-sectional

20 view taken along the line 17C—17C in Fig. 17A, before
welding the container and the lid. Fig. 17D is a
cross-sectional view taken along the line 17B-17B in
Fig. 17A, while welding the container and the lid, Fig.
L?F is a pross—éectional view taken along the line 17C-

25 17C in Fig. 17A, while welding the container and the
lig, and Fig. 17F is a cross-sectional view for

explaining the vibration direction.
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re IHB“MCE&NTI SHERTI Arger lid, and nore liable to wel ding failure.
fﬁ t —t1this—Tthse, if the natural 20  frequency of lid and that of

tfoph are coincident or in exact multiple relation,
regoman gé%d 2%161 | { arise, so that an abnornally great stregs i's .
appl i b’f the lid 3, possibl3? causing a clack. In Fig.
2318, the upper jig 9jand the lid 3 are 25 provided with an integration
pr one \ o] sol ve the above problem That is, the whole
of the lid .’F:Jgss.secax echad8Bsre he:.emsbrﬁmroenxml/ain#égpﬁﬁll% 23 to

collapse preventing means at the time of wvibration

welding, respectively, wherein Fig. 18A is a cross-

sectional view showing an instance of preventing wall

5 collapse by inserting a jig through an opening portion

of the ink cartridge, and Fig. 18B is a cross-sectional

view taken along fhe line 18B-18B in Fig. 18A.

Fig.

19A is a cross-sectional view showing the

relation, before welding, between the container and the

10 1id which constitute the ink cartridge of the present

invention, Fig.

19B is a cross-sectional view taken

along the line 19B-19B in Fig. 19A, and Fig. 19C is a

cross-sectional view showing a joint between the 1lid

and the container indicated by a B part in Fig. 19B, in

15 larger scale.

Fig.

20 is a cross-sectional view showing the

U _ constitution of an ink cartridge for explaining last

stroke direction at the time of vibration welding.

Fig.

21 is a cross-sectional view of a

20 replaceable-typé ink cartridge in a further example of

the present invention.

Fig. 22 is an exploded perspective view of the ink

cartridge of Fig. 21 and a head cartridge, as well as a

carriage for scanning, having them mounted thereon.

25



ptter integration. Further, the upper jig 9

-cl osely contacted via vacuum openings 24 to

ed state. By adopting either of these two

5 effect can be favorably exhibirited to allow for

ks productivity aftl Teliability. -~ In this

' perfornmed to see whet her orbnot t he meld:ng

of the ink cartridge_of e, resent nti,on has been co | etely
made. In the 10 Ee gﬁsgggu%ﬁoﬁ 8F°gﬁesﬁﬁﬁ%ﬂﬂ%i1 réiﬂ %€ bed,

a wel ding mar S & % a 8 L. peri eral ortlon 26 and
a partltlon[ﬁﬁéié tﬁ%?ﬁggﬁg She Qr%% Ency d§1 4598 Fhe, 1685 0d of
checking for &h6rSPRLLIE the 1id 3 becomes due to insufficient
strength, lowering the transmission efficiency of
5 vibration, and Fig. 23B is a cross-sectional view

showing a mechanism for assisting in integration

between an upper jig and the 1lid.

— Fig. 24 is a cross-sectional view showing the
state of welding check on a welding line ﬁithout
10 branch.

Fig. 25 is a cross-sectional view showing the
state of welding check on the welding line without
branch.

Fig. 26 is a cross-sectional view showing the

15 state of welding check on the welding line without
) branch.
\ . Figs. 27A and 27B are views showing an ink

cartridge to which a manufacturing method of an ink
cartridge of the present invention is applicable,

20 wherein Fig. 27A is a cross-sectional view and Fig. 27B
is an exploded perspective view.. |

Fig. 28 is a perspective view showing a printer as

an ink-jet recording apparatus using an ink cartridge
of the present invention.

25 : Fig. 29 is a perspective view showing a packaging
box in a first practical form of the present invention.

Fig. 30 is a perspective view of the packaging box



1 REnt ACERENT, SHEE . ' . .
abi |$$“€$ %kldlhg ncl udes checking the | eakage by 15 forcing the air
thrpuph the ink supplly port 100A, with the ink inlet port 100C and
t he{ a mopp Fese 2081 communi cati on opening 100B tightly enclosed, and then
meagufing the changp {n internal pressure of the tank, . but in the
cas¢ Of-weTdimg the pprtition portion 2R as 20 in the present '

i nvéntion, there was.ho nethod of checking for the wel ded state at
the partition portion 27. Therefore, it was obliged to rely on a
met hod aghsbievisa i nd Fifghe 2%e Whepenney 0% Hg drawmeout of
partition portion i.s not broken by undergoing the 25 stress caused by
i ncreasi ng t h@MaPutexedOF-e in checki ng the | eakage, that conponent

i s regarded as . han-defective. This is because the tank is conprised
Fig. 31 is a perspective view of the inner box as

shown in Fig. 30.

5 Fig. 32A is a plan view of the packaging box as
shown in Fig. 29, and Fig. 32B is a transverse cross-
sectional view thereof.

Fig. 33 is a longitudinal cross-sectional view
showing another example of a seal member in the

10 packaging box as shown_in Fig. 29.

Figs. 34A and 34B are Cross-sectioﬁal views of the
essence of a packaging box in a second practical form '
of the present invention.

Fig. 35 is a cross-sectional view of the essence

15 of a packaging box in a third practical form of the
present invention.
iy/ Fig. 36A is an upper view showing a packaging box
in a foﬁrth practical form.of the invention and Fig.

36B is a side view thereof.

20
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The embodiments of the present invention will be
described below in detail with reference to the
drawings. |
25 Figs. 1A to 1C are three side views showing the

appearance of an ink cartridge accbrding to one

embodiment of the present invention, and Fig. 2 is a
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aftar filling
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25

cross-sectional view typically showing its inside.
As shown in Figs. 1A to 2, the ink cartridge 100
of this embodiment presents an appearance almost like a

U-shaped character, with a constant width. Provided at

‘one end of the U-shaped character shape on the bottom

is an ink supply portIIOOA, 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-
sﬁaped bhqracter shape is an atmbsphere communication
opening 100B, thereby relieving pressure variations
within the ink cartridge to maintain its internal
pressure substantially constant. An ink inlet port
100C is provided to £ill the ink via this ink inlet
port when manufacturing the ink cartridge.

As shown in Fig. 2, the ink cartridge of this
embodiment is largely divided intoltwo chambers. That
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
crank in the lower portion, the ink cartridge 100 being
divided into two chambers, an ink containing portion
103 and a negative pressure generating receiving
portion 101, and spaces 106, 107. A communication
channel 110 is provided at the lower end of the
partition 111, and a gas and liquid exchanging groove
(not shown) is provided on the partition 111 in the

vicinity thereof.

e pressure generating nember 102, which-are in
connunlcatlon channel 110, but the sealing

5 portion in this tank is requisite in terns of
litty. - BBwever, a failure may be detected
_Bhe ink, because the meldlng state can not be checked,



t hjough t he sane exa

raQWL&@EWTaSﬁége ul process for the defectives. 10 However,
Fobl em |

sol ved by taking a shape of one ring for the

hown in Fig. 25. That is, the branch portion at

v

meld n 1 as
t he _%Rﬁ!géa%ﬁ part was elinmnated by a sinple ring configuration of

reby the welding-ca&pability was 15 confirmed
I nation for |eakage to al l ow t he defectives to

shown in

5
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be ehecked DeET Or e ssi.ng them to the ne@ v%oc

Aso, sim rarly, ROk expdininiag momsin i which “£5 |9 ding an ink
cont ai ni ng po
generating ne

ebeiele hd 11 2Bhr B agn A 18 BEHAS, FECHS 1,
lOSFQ% fﬁ% Jn1t1af”¥f£gs% cﬁggjttiiéﬁbléigﬁr Sfiﬁﬁtlve
consumption the gas (air) is - introduced from the
negative pressure generating member receiving portion
which is the other chamber via the coﬁmunication.
channel 110 by the exchange between gas and liquid, as
will be described later, so that the air 104 gradually
increases in volume.

The negative pressure generating member receiving
portion 101 which is the other chamber and the spaces
106, 107 are constituted as follows. The negative
pressure generating member receiving portion 101 is
densely packed with an ink holding member 102 by
conforming with the shape of its receiving portion.
This ink holding member 102 is formed of a porous
material like sbonge to generate an apparent negative
pressure relative to atmospheric pressure owing to its
capillary force. Provided on the upﬁer portion of the
negative pressure generating member receiving portion
101 is a space 107 having a member 107A for regulating
the displacement of the ink holding member 102 disposed
along the upper portion of the member 102 packed.
Further, a space 106 in communication with this space
107 and leading to an atmosphere communlcatlon opening
100B is provided. This space 106 has a substantlally

triangular shape with its volume gradually increasing
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fof i h—havtng sial | er surface tension of the ink cont ai ned
(3pbdyn/cmor |ess)l Nanely, for the ink 25 havi ng smal |l er surface
teps orﬂ,4gﬂ"tE«B 28lver y| strong capillary force, the ink is infiltrated
i njo| wel di ng burrs produced in welding, and the ink in the ink

- P2 - contaiping portion is swftl-y noved into the negati ve

pr ¢ ™ nber 102 or the buffer portion 104 in sone
cases. - '

e e e ousnd vhe: arpdsbAere’ BHRuRlcation LBARARYIVdR. o 05

In the ink cartridge with the above constitution,
if the ink is consumed by e.g. being discharged by an
-ink-jet head (not shown), the ink:is supplied via the

5 supply port 100A to the ink-jet head, but there may
occur a non-uniform pressure distribution within the
ink holding member 102. And to make up for this.non-
uniform pressure distribution, the ink is moved from
the ink'coptaining portion 103 via the communication

10 channel 110 to the ink ﬁolding member 102. Then,-the
air 104 within the ink containing portion 103 undergoes
a decrease in pressure (an increase in volume)
corresponding to the above movement of the ink, but
this decrease in pressure can be offset as the air

15 introduced via the atmosphere communication opening
100B into the ink cartridge 100 is finally conducted
via the gas and liquid exchanging groove (not shown) of
the partition 111 in contact with the ink holding
member and the communication channel 110 to the ink

20 containing portion 103.

With the constitution of gas and liquid exchange
as above described, if the ink within the ink
containing portion 103 is used up, the ink held by the
.ink holding member 102 is then gradually consumed.

25 _ ' When the cartridge as above described is mounted
" on an ink-jet printer, the air 104 within the ink

containing portion 103 gradually increases in volume,



5 R _;E_ﬁfiihk, resulting in an ink cartridge with hi gh
stgbility for stqrage, as shown in Fig. 26. In this case, the
gonmundcpEROIng¢hdnnel 110 is separated away fromthe wel ding part,

tthg m ddl e of theg wall 2,” as shown. by way of a cross.section. This
140 —commmnicaridn jchannel 110 can bé £8fed as an opening - by form ng
a_cut-out on the partition wall of the container 2, and attaching the
lid 3 to this container 2. Also, in nolding, use of a slide core

al l ows the

concave port
the burr gro
wel di ng capa

to extend
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pressure and expands, owing to variations in printer
environment, for example, a pressure change when
printer is transported from the plain to a higher
place. Thereby, the inkllOS within the ink containing
poftion 103 is compulsorily moved to the negative
pressure generating member receiving portion 101,
thereby to cause overflow of the ink which can pot be
held by the ink holding member 102 to the spaces 106,
107.

In this embodiment, the volume of spaces 106, 107
in the ink cartridge can be determined by defining the
amount of overflow ink in the following way; Note that
each of the spaces 106 and 107 is hereinafter referred
to as a buffer portion.

A way of determining the volume of buffer portion
in the ink cartridge as above described to which the
present invention is applied will be deécribed'below.

~ As above described, the air 104 within the ink
containing portion 103 increases in'volume, along with
the consumption of the ink 105 within the ink

containing portion 103. Accordingly, the volume I of -

- the ink 105 within the ink containing portion 3 can be

represented by the following expression, assuming that

the total volume (maximum ink volume) of the ink
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aronﬁaAPﬁEtﬁﬁPﬁgE peri phery of the welding part, using 20 the capillary
fdr¢e of burrs injthis groove, while confining the burrs by nelt
prioduced FEBRBIGhe| wel di ng part in welding not to nove outward, and
allsq can be nmpl oyed to enhance the reliability of non- defectlves
Fdrtmer,as neans f@¢r preventing the |%&;Tron1st|ck|ng 25 to the burrs
anld_ext ending..over _ghe entire periphery of tank due to capillary

force, “an adslue O SGRAANGEY 1 1., UhPMild YA 0k (hd N burrs as

fective neans
104 is A:

I=1, -A - . (108)
Theﬁ, the air 104 within the ink contéining
5 portion 3 expands owing to a change in exterﬁal
pressure (P - P') of the ink cartridge, for example,
the volume M of ink moved compulsorily from the ink
containing portion 103 into the negative pressure
génerafing member receiving portion 101, which is
10 caused by its changed volume from A to A', is equal to
the value of A' minus A, and thus can be represented by
the following expression:
M=A' - A
Herein, if the pressure 6f the air 104 is changed
15 from P; to P;', owing to expansion of the air 104 as
above described, an expreséion A'/A = P,/P,' = a>1
stands from a state equation of the air before and
.after this change. And this a can be said to be a
function of external pressure change (from P to P').
20 ' From the above, the ink moving volume M can be
represented by the following expression:

M=A"=A

aldA -A=(a- 1)A (109)
Fig. 3 is a graph representing the relation
25 between_the above expressions (108) and (109). Note
that in. the same figure, (109') represents the moving

volume M' when a corresponds to other external
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pr vBEPE ?Eﬁ%ﬁﬁﬁﬁ; ®f the user's hands. Further, this burr groove
coverling all burrsjcan also serve to prevent staining of the user's
hands, wihFEBe2G0hK. In Fig. 21, the supply port 100A is formed
by e 5 contaijndgr 2 and the lid 3. This supply port can be o
se a sealing.nenber such as amr A0 seal during t he physical’
distribution of ink-gdartridge. However, I f the welding part of the

suppl'y port 100A forned of

t he i nk may
sealed with t
wel di ng part.

RVesSSUERk due to floating of the welding part, even if it

he Al _seal . Therefore, in the_present . I nvention, if the
may bEnfFigred:, FHBSlderln§U§FFyJﬁgﬁfmwﬁﬂQﬁrﬁf Yi'tr 33 is

when the volu;nt-l,eli.]c qu_.afthrég a%.r:rr:mi'bt4 %.fs Vs@!laq!lneck pcel{én %%,t hat t h?

e tha

" e.g., equal to A,, the ink moving volume is equal to

rai sed by nor
seal i ng
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M,,, according to the expression (109), while when it is
greater than A,;, e.g., equal to A,, the practical ink
moving volume is equal to M,,, because the practical
volume of ink.accords to the expression (108).

From the above, the practical ink moving volume is
equal to M, as indicated by the dot-dash line in the
same figpre, the maximum value is reached when the
volume of the air 104 is A,, i.e., the value of
intersecting point M, between a line 108 and a line 109
is equal to the maximum ink moving volume M,,.
Accordingly, from the expressions (108) and (109), an
expression for the maximum ink moving volume: .

M = (@ - 1)(I,, - I) (110)
can be obtained for the ink volume I.

Herein, in the above expression (110), the maximum
value (M,,.) when the ink volume is changed can be
represented by the following expression under the
restriction that the maximum ink moving volume M, can
not exceed the actually existing.ink volume:

(Mpaxdmex = (@ = 1)/a" I,

= (P, - P,")/P,* I AP/P,-I___  (111)

Herein, AP = P, -~ P,' can be said to be a function

two nenbers -is in insufficient contact,



15 ﬁﬁ?%ﬁ%f&?ﬁ%e supply port 100A may take a conpletely cl osed
confi guration. Furthef, to enhance the ‘reliability, the width of this
-suppl Yy pp4 tFpgei2081ng; margin is made Z=0.2nmto 1.5nmto elimnate the
| eakage. 20 - : The present invention is also effective for the

t anks '“t‘rre‘*r‘yrfmere the |lid nmenber & shown in Figs. 27A and 27B
is Welded fromthe unferside, rather than fromthe |ateral face.

Al'so, this jnvention is effective for the ink 25 cartridge wthout the
negative pressBfceytntpali Rgessure ghapge ARd pFi'nar @Y &&FCHSHNIG Yonl y t he

I nk, or the I nk cartridge_mﬁtho t the ipk containigp portion and
the above expreSsion (11l1l) can be construed as (Maximum _

ink moving volume) = (Value obtained from external
pressure change) x (Total volume of ink containing
5 portion).

Herein, supposing that the severest condition
which may occur in the printer environment is set
experimentally, a is obtained under that condition, and
based on that, the maximum ink moving volume is

10 obtained under that condition, according to the
expression (111), the estimated external pressure
change is expressed as P' = 1 to 0.6atm, when an ink
cartridge mounted on the printer in the plain at P =
létm (1.01325 x 10° Pa) is transported to the higher

15 place, for example. Accordingly, it suffices to
suppose that the severest condition is a change to
P' = 0.7atm in this case.

Then, the ink with the maximum ink moving volume
obtained as above is moved to the ink holding member

20 102, and partly absorbed and held by the ink holding

. member, in an amount of 5 % to 20 % of the total volume
of the ink holding member. When a porous member making
up the holding member is compressed one-fourth, and
packed into the carfridge, the above percentage is 10 %

25 to 15 %. In view of holding the ink in the ink holding
member, the maximum. volume of ink overflowing to.the

buffer portions 106, 107 is egual to:



- 4ﬁ§%ﬁ£[h&ﬁTéﬁﬁ§Tl>ed of the negative pressure generating nember

re Al bne. Al so, the constitution as set forth in

th mehti{is sufficiently effective even singly, 5 conpar.ed
w {h th“eﬂfﬁgﬁmlma "ve by it :

exanpl e, but nore effective by conbining
seyel | st{tutions. .~ ~ 32 Fig. 28 is a perspective view
sh¢wi ng a printer as an i nk-jet recording apparatus using the ink

cartridoge— according to t
J Maxim overET% 1§§nt inventlon

= (Totél volume of ink containing portion) x
(Value obtained from external pressure change) -
(V&lume of ink held by the ink holding member)
5 Herein, the volume of ink held within the ink
holding member is equal to:

Total volume of negative pressure generating
member receiving portion (Total volume of ink holding
member) x T

10 where T is from 0.05 to 0.2,
as above described. It is preferable that the value of
T in this embodiment is a median in the range from 0.1
to 0.15, when the porous member is compressed one-
fourth.

15 Since the maximum ink moving value can be defined
under the pressure as above supposed, the minimum
volume of buffer portion as requifed can be defined and
ink 1eakage through the atmosphere communication
opening can be thereby prevented. As a result, in

20 spite of the increased ink volume of the ink cartridge
for ink-jet printing, an easy-to-use ink cartridge can
be obtained, with the minimum increase of cartridge
size as required, and without causing ink leakage.
Also, if the voiume of buffer portion as above can be

25 secured, the degree of freedom in designing the
cartridge will be increased, because the shape itself

does not matter as a rule.
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10y ~———2110%+~+svajprinter, 1102 is an operation panel provi ded on
a frdnt’uager'jace off a housing for the printer 1101, 1103 is a paper
sugplly 3 4skkB 17804t adhed t hrough an opening on the front.face of the
housi|ng, 1104 ifs a sheet (recording nedium supplied fromthe 15
pager supply cassettg 3, and 1105 is'a3|§a|6er exhausti ng tray for
hol ldi-ngt-he—sheet-s—exhaust ed al ong a paper conveyi ng passageway

wi thin the print erAsuégovelr]@e?scjnsibed, acéq%%ﬂ%cﬁéfeﬁhgfpi-éééﬁ'eed character

i n cross section. hi's nmal n cover overs an opening portion

1107 - 20 fiQIymftidh A 4 | ficd AN 10P"d | SRe8btéRR1 AOY ¥ EPuRE Jok-S
rotatably at tlached J’E 0 the éi@ﬁrﬁﬁar end r(i#’ thlgp%peni ngl portion 1107 by a

hi nge 1108. AehtdiSidlerdiifed betwed®UShd tnedhtifei prosdrde a carriage
1110 supported by ' o
generating member and the atmosphere communication
5 opening. And since the wvolume of_this space is
determined in consideration of relative external
pressure change of the ink cartridge, the ink is
prevented from leaking through thé atmosphere
communication opening, even if the ink overflows from
10 the negative pressure génerating member due to this
change. |

Thereby, the minimum volume of buffer portion as
required can be defined, and the ink is prevented from
leaking through the atmosphere communication opening.

15  As a result, even if the volume of the ink cartridge
for ink-jet printer is increased, as easy-to-use ink
cartridge can be provided, with the minimum increase in
cartridge size and without ink leakage. Also, if the
above volume of buffer-portion is secured, the degree

20 of freedom in designiﬁg.the cartridge is raised, as the
shape itself does not matter as a rule.

By the way, in the cases where a sufficiently
large buffer chamber is provided as previbusly
described, the water head of the absorbing member may

25 not be necessarily-placedlin desired condition, if the
ink enters the buffer chamber due to changes in

environment. An effective constitution in such cases
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a duide.(-not-—shoewn). iThe carriage 1110 is provided 25 reci procatively
injajwdth directignjof the sheet passi ng through the paper

conjveyi h¢ PEBsHewdy | i .e., ‘along a longitudinal direction of the
guildd, not shown. - 65- The carriage 1110 in this -

e rment 1S qubstantially const34 uted of a stage 1110a hel d

horj -he-gui de, an openi ng portion (not shown) formed on

sthis stage 1110a in the vicinity of 5 the guide for attaching the
i nk-j et head, waltaber degeribed below.
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Fig. 4 is a cross—sectional ﬁiew typically showing
an ink cartridge 1, and Fig. 5 is a view as looked from
the arrow A in Fig..4} wherein the ink cartridge 100 is
of thin type, as will be seen from Fig. 5. Within a
vessel of the ink cértridge 100 are formed a first
containing chamﬁer'101 and a second containing chamber
103. On a side wall of the first cbntaining chamber
101 is provided an ink supply.port 100A for supplying
the ink to én ipk—jet head of an ink-jet printing
apparatus, not shown, and on an upper wall of the first
containing chamber 101 is provided an atmosphere
communication opening 100B in communication with the
atmosphere. Further, within the first containing
chamber 101 are spaced apart a negative pressure
generating member 102 and an ink absorbing member 9,
which are formed of a porous material such as sponge.
The first containing chamber.101 and the second
containing chamber 103 are in communication with each
other via an ink supply passage 110 as a fine
communication channel, the ink being movable between
the containing chambers 103, 101 through the ink supply
passage 110. The second qontaining chamber_lOS is only
in communication with the first containiné chamber 101
via the ink supply passage 110, the second containing
chamber 103 being substantially in enclosed state.

An ink absorbing member 9 is formed with a through
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Ob—+oer~-r-ecei ving the ink cartridges 100Y, 100M 100C and

B nnuntqd on, tbeéstage 1110 in front of this opening portion, and
&&318#@!*&; 1410c for preventing separation of the cartridges

supported on the gui
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Not e t hat

e at its tr&%ing end portion, the |ower 'side at
ortion being attached on the guide, not shown.

regeilved in__10 tﬁ%s garage 1110b. . The stage 1110a-is .slidably
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this guide plate nay serve as a,pa 15 .hg. nenb f
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100B communicate. Also, the ink absorbing member 9 is
secured between the negative pressure generating member
102 and the atmosphere communication opening 100B, but
may be movable in the range where its function can be
met. |

Fig. 6 is a cross-sectional view of the ink
cértridge.}oo in use condition, which is feplaceably
mounted on the ink-jet printing apparatus, to supply
the ink through the ink'supply portiIOOA to the ink-jet
head. Within the second containing chamber 103, there
exists the air 104 corresponding to the consumed amount
of the ink.

The ink cartridge 100 has an increased internal
pressure of the air 104 in the second containing
chamber 103, due to a decrease in external pressure or
rise in temperature; and owing to its increased
internal pressure, the ink within'the'second containing
chamber- 103 is forced from the ink.supply passage 110
into the first containing chamber 101. Then, since the
ink supply port 100A is connected to the ink-jet head
having a small nozzle diameter, it follows that the ink
will exude from the upper face of the negative pressure
generéting.mehber 102, before the ink drips from
nozzles. In Fig. 6, 21 is the ink which has exuded

from the upper face of the negative pressure generating
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engagi ng pawmembei cl@2y, tvhemeinothier ink182 is absorbed into the ink

absorbing member 9. By providing'the ink absorbing
member 9 having a higher wettability than the negative
pressure generating member 102,'the exuded ink 21 can
be rapidly absorbed into the ink absorbing member 9.

Since the ink 21 absorbed into the ink absorbing
member has no effect on the negative pressure of the
ink supply port 100A, a proper negative pressuré can be
always applied by regulating the negative pressure to
be used in supplying the ink to the ink-jet head.

Fig. 7 is a cross-sectional view_of the ink

cartridge 100 of this example, which has been subjected

to low temperature environment during the physical

distribution with the atmosphere communication opening
100B turned downward. In the same figure, 31 is the
ink which has been swollen and frozen by expanded
volume. When the ink cartridge 100 in a state of Fig.
7 is subjected to high temperature environment, the
frozen ink 31 thaws down from the tip end,-and the
thawed ink 31A is prone to drip down to the atmosphere
communication opening 100B, owing to the gravity action
as shown in Fig. 8. But the ink 31A is absorbed and
captured by the ink absorbing member 9. Accordingly,
when the atmosphere communication opening 100B is
unsealed in employing the ink cartridge 160, the ink is
prévented from dripping out of the atmosphere

communication opening 100B.

both end portions outside,



At the PERACEend p%}ifﬂon of the stage 1110a, the cartridge hol der

1110c}i ¢ rotatably attaphed by a hinge 1116. The di nension from
the fiopt ¢y 2bfe paJ age 5 1110b to the hinge 1116 can be
deterfiped in . consi deration of the | ength extending fromthe
~front : emd—portion of the garag@ 1110b, when the cartridges

100Y,  100M 100C, 100Bkj are received within the garage 1110b. The
cartridge holder 1110Cc is a plate of 10 substantial ly rectangul ar
shape. The cartri &#@-h@ d& a cross-sectiignal virw\@fcanwialk a pair of
engagi ng pawl s 1110e, . extending orthogonally to the surface of

plate, for —cartridgedff) iy A HRFafHEEMILORM FHr 1183 130d of the
garage 11100 when ol osadontn, S P 5 PO e 100%n 88012 1O
' condition. '
5 " In this example, the first containing chamber 101
is provided with an ink sink 39 depressed down, in
place of the ink absorbing member 9 as in the previous
exémple, the ink sink 39 having the same role as the
ink absorbing member 9. Accordingly, thié example has
10 a smaller number of parts and is more cost~effective
than when the ink absorbing member 9 is provided.

The ink 21 which has exuded from the negative
pressure generating member 102 when using the ink
cartridge 100 enters the ink sink 39 and accumulates,

15 as shown in Fig. 10. w@Accordingly, the ink 21 is
collected in the ink sink 39 to have no effect on the
\_ negative pressure of the ink supply port 100A, and
thereby no adverse effect on the discharging of_ink
droplets from the ink-jet head, as in the preﬁious
20 example. Also, since the ink collected in thé sink 39
can be turned back to the negative pressure generating
member 5 by removing the ink cartridge 100 from the
ink-jet printing apparatus, and tilting it, the ink can '
be effectively utilized to the last.
25 ) Fig. 11 is a cross-sectional view-of-an ink
cartridge 100 in another example, and Fig; 12 is a

cross-sectional view of the ink cartridge 1 in use



1 REPL/&M;; ENT (‘Lgﬂ.T H

Al so, tﬁ""ﬁBTdéT“TTlU s formed with a fitting hole 1120 foor fitting a

| ug ppr |qq; f E ri dge 100Y, 100M 100C, 100Bk on the

pl at e partlon s flititing hole 1120 is fornmed at a position and
in'shap&~aﬁdﬁ§ 0 corresponding to the lug portion.

As abbve described, a deplaceable type idk-jet ink cartridge can
bemmmmajwtnvaysmﬂlnmmm of conponents, with |ower
costs, and with suffi.cient high ' per formance mai ntai ned, while
neeting the defeRgdtigon. 25 larger capacity and nore conplicate shape,

t hrough a uite 5| Ie nanufaq ur, roces as,_.sol vi ng
the probl em of user Iﬂaa ample E) ')d"%.éj rovfdedasbé@ween the

ink sink 39 and the negative pressure generating member

102, aé shown in Figs. 9 and 10. The ink:21 which has
5 exuded from the negative pressure generating member 102
in using the iqk cartridge 100 enters the ink sink 39
over the rib 70 and accumulates, when exuding beyond
the height of the rib 70, as shown in Fig. 12.
Adco;dingly, the ink 21 is not collected over the
10 ‘height of the rib 70 on the negative pressure
generating member 102, wherein the maximum collecting
.amount can be limited by the rib 70. Thus, the ink-jet
head can discharge ink droplets stably at any time by
determining the positive pressure corresponding to the
15 maximum collecting ameunt of the ink.21 above the
negative pressure generating member 102 in accordance
i with the height of the rib 70, not to interfere with
.the printing operation. For example, in the cases
where the printing operation does not particularly
20 ' cause the p:oblem, even if the water head H exerted on
the ink~jet head 200 connecting to the ink supply port
100A becomes 60mm, the height of the rib 70 may be set
not to exceed the water head H, as ghown in Fig. 12.
Accordingly, the rib 70 functions as a limiter for the
:25 water head. Also, since the ink 21 collected in the
sink 39 can be returned to the negétive pressure

generating member 102 by removing the ink cartridge 1
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particular, the ink tank in sheet nature has

be nienhanced I n r'I{abiIity, with the ink supply ability, negative

- pr ur'ed (1B aogerstics and the storage ability also inproved. 5

A pagkage for use jnfthe physical distribution by contai ning the ink -
t ahk cartrldQE”Uf“tWe formas shown - 39 in Figs. 1A through 2 will be-

de eLQW : Figs. 29, 30 and 31 represent

craer 10" e te*geeanw’“r.%%rm S el o TRE R Shpcfye

ink can be effectively utilized to the last.
Fig. 13 is a eross-sectionel view of an ink
cartridge 100 in a further example.

5 | In this example, the ink sink 39 is partitioned by
two ribs 71, 72 into three sections 39A, 39B and 39C,
wherein a rib 72 apart from the negative pressure

~ generating member 102 is set to be lower than a rib 71 .
closef to.;he negative pressure generating member 102.
10 In this way, by partitioning the ink sink 39 into
' plural sections, the ink residing inside thereof can be
collected in stages to keep away from the negative
pressure generating member 102, and therefore, when the
ink cartridge 100 is mounted in use on the carriage of

15 the printing apparatus, it ;e possible to keep the ink
within the ink sink 39 from returning to the negative

i pressure generating member 102, owing to vibration of
the carriage during the scanning. In additien, by
partitioning the ink sink 39 into plural sections, the

20 ink wave within the.ink sink 39 produced by vibration
can be suppressed. Of course, the number of partitione

in the ink sink 39, or the form of partitions, is by no
way limited to this example. 2Also, the form of ribs
71, 72 can be set to keep the ink within the ink sink

25 39 from returning to the negative pressure generating

member 102. For example, by extending both ends of the

upper portion of ribs 71, 72 slightly upwards along a
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out-upwar d t.o} rel ease the inside of ink tank to the
Q@QO in Fig. 29, then an inner box 212 is drawn out
% B, as 15 shown in Fig. 3, and finally, the ink tank

put of the packagéooox as shown in Fig. 31.
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102; even if the iﬁk cartridge 100 is inclined .
slightly.

By disposing-the ink absorbing member 9 as shown
in Fig. 9 in contact with at least part of.an inner
wall face of communication channel between the negative
pressure generating member 102 and the atmosphere
communicatipn opening 100B, the ink 21 exuding from the
negative pressure generating member 102 can be
absorbed. Also, when a ridgeline portion is férmed by
plural inner wall faces in the communication channel
between the negative pressure generating member 102 and
the atmosphere communication opening 100B, the ink 21
can be efficieﬁtly absorbed into the negative pressure
generating member 102 placed in contact with a part of
the ridgeline.

Also; the ink cartridge 100 coupled with the ink-
jet head 200 as shown in Fig. 12 may be replaceably
mounted on the carrier of the ink-jet printing
apparatus.

As above described, éccording to the present
invention, even if the ink exudes from the negative
pressﬁre generating member within the first containing
chamber as the air present within the second cbntaining

chamber undergoes environmental changes (temperature



25 ¢ mﬁ)sSH"E-ﬁh I nk supply port seal nenber 215 is recei ved
Wi tihi x {212 in fol ded state on the bottom face of the
i nnler{ box 212. By duliling up a - 68-
f ol jdeld dnidFEBriﬁﬂdn 2%45A for the ink supply port seal menber 215, a
foricg in thrust diredtion can be appl'ié& - at the wel ded part betvieen
EE |nE fupETy gort eal N dnenber 215 and the ink supply port 224 of
L0 an n en I on 2195B
taken out threRINIR, hBF@sﬁPr?h‘é 88 5 ng ?%?gog:htehgnie%lar%:ﬁd 5 been

the ink exuding up to a region between the negative
pressure generating member and the atmosphere
'commuﬁiCation opening can be separated away from the
5‘ negative pressure generating member by separating means
provided at thgt region, thereby preventing the water
head from increasing owing to the exuded ink from the
negative pressure genérating member; and maintaining
the prihtipg performance by supplying the ink always
10 stably.

Further, by using an ink absorbing member as
separating means, the exuded ink can be absorbed into
the ink absorbing member, if the ink exudes from the
negative pressure generating member owing to

15 temperature changes during the physical distribution of
the ink cartridge, and in unsealing the ink cartridge
for use, the ink can be prevented from drippiné out.

Note that the ink tank as shown in Figs. 1A to 2
can be constituted in view of the.following respects.

20 That is, as shown in Fig. 14A, the negative
pressure generating member 101 is configured to have
the partition 111 of a crank form to make the distance
d between the communication channel 110 and the supply
port 100A shorter. Also, a groove 35 is disposed to

25 sufficiently maintain the ink level 36b in the distance
d.

With this constitution, the ink supply is made
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op| 0$| te1yﬂt:o fier bll;rectlon of draw ng out the inner box 213, and

bohdgdt6 't hé” outéL f ace of the outer box 213. Al'so, an end portion
21PA of,pr,%q QEG'ISU ply port 10 seal nenber 215 has been al so taken out
t hfofigh' a _{J{ ~of the outer box 213. Also, the ink tank 211. can be.
Si : o the inner box 2122 put appropri ately secur ed

wi g hout Iooseness en contained. 15 I f the inner box 212
S e draw ng di rection without eelln of f .the ink
suppl y. port §é‘e§ble to elﬂmtﬁzlgletﬁbsknﬂfshﬁlﬁﬁuﬁﬁ fedfurendBr 215 can
not be instantly peeled off_fromthe su 8 8 224 of the

i nk tank, dudhe® qPurFRIRL feFee e&%??edahé¥ﬂ%%£ %% ?Fkvezaressgﬁﬁply port

224 of t
he | ngiéar;[eaxpaktez 111? ngulgp rrfé ‘I?hg Xk can be reduced. The

dynamic negative pressure is a difference in pressure
5 between the flow-in and flow-out portions, which is
generated by a fluid resistance which is present
therein, when the ink flows through narrow and
complicate ink passageways such as the negative
pressure generating member, this resistance being
10 directly proportional_to the length of ink passageways,
and reversely proportional to the cross section
thereof. That is, in this embodiment, the dynamic
negative pressure can be reduced by having a shorter
length and a sufficiently large cross section, whereby
15 the frequency responsibility of thé ink-~jet head can_be
raised to fuliy cope with the fast recording. Note
that the height of atmosphere introducing groove 35 is
below, at or above a bent section of the partition 37.
By providing a.cut-out partly on the upper portipn'
20 of the negative pressure generating member receiving
chamber 101, as shown in Fig. 14B, a non-ink region
{space) 104 present above aﬁ initial ink level 36a
within the negative pressufe generating member 102 can
be reduced to form the minimﬁm non-ink region as
25 - required only iﬁ the vicinity of the atmosphere
communication opening 100B. . Thereby, even if the ink

is moved to the non-ink region within the negative
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213, unless the seal nmenber 215 is peeled off by

dupply port seal

ressureSQenerating member 102, due to variations in
environment duriﬁg the long-term storage or physical
distribution, thé movement of ink to that non-ink
region is restfained, because fhe non-ink region is
relatively small! and the ink is not substantially
moved, if the ink does not exist between the
communication passage 110 and the supply port 100A.

Further, the ink storage rate per volume of tank
is increased by an amount not involving such a non-ink
region or a region contributing to holding the ink,
whereby the ink cartridge with high ink use efficiency
can be obtained.

Herein, the non-ink region 104 will be described
below. The ink is filled into the ink cartridge under
pressure via the ink inlet port 39, for example, as
shown in Fig. 14B. First, the cartridge is turned
upside down to fill the ink into the ink containing
chamber 103 in the same figure. Further, the ink is
poured under pressure via the communication channel 110
into the negative pressure generating receiving chamber
101, in which the ink within the negative pressure
generating member 162 fans out around the communication
channel 110. Therefore, when the negative pressure
generating member 102 is rectangular, the non-ink
region is increased, but in this embodiment, becauSe
the cut—but is provided on the negative pressure

generating member 102, the non-ink region thus formed

Al so, the sanme force will be al so applied by
ten the ink supply port seal nenber 215 and the
hat the inner box 212 can not be drawn out of

t portion 215A ver43cally to the direction 229



I h such-a.cases Slnce the user may break the box, t he outer box 213
I B Lanhna?edm+ﬁw revent rupture by t he user. 5 ' When t he
spaling of at €re comuni cation openi ng and the ink suppl ort

i b i;rd\A &Bzgﬁth nk tank, it is desirabie that the ink ggp%ls

pbrt is epl ed after the atno§ﬁhere conmuni cati on opening is

open to the atnnsph=re 10 Fig. 33 shows a constitution for coping
wWLLh suchm ptobl em That is, the seal nenber 217.is nade i.ntegra

with the atnuyphéb@ %mah%ﬁreatIbnlﬁpﬁﬁﬁﬁeréhaetﬁ@rlﬁklllng $y port,

and partly taken out of the packag 9, as sho in the
sane figure. thatnhthechnl suBply E%ﬁEtFQQPl&ﬁ,ePﬁgoﬁﬁ B¥i 8n 5650l 1ing out

t he seal .
member (not shown) in pouring the ink.

Further, by taking a constitutioﬂ in this
5 emBodiment, the atmosphere communication opening is
located apart from the ink supply port, and closer to
the communication channel of gas and liquid exchanging
portion, making it difficult to cause the air from the
atmosphere communication opening to enter into the ink
10 supply port, so that the air can be smoothly introduced
at the gas and liquid exchanging portion.

The ink tank as shown in Figs. 1A to 2 is made by
applying two constitutions as shown in Figs. 14A and
14B, as well as disposing the ink containing chamber

15 103 having the shape less susceptible to limitations to
surround the negative pressure generating member
'k/, receiving chamber 101 to make the whole cartridge more
rectangular, thereby making the whole shape more
compact. Also, a buffer porfion for forming a
20 pre@etermined space between the negative pressure
generating member 102 disposed and the atmosphere
communication opening 100B is provided. In this way,
by providing the reQiOn to which the ink is not moved,
the non-ink region 104 within the negétive pressure
25 generating member 102 caﬁ be further reduced. |
Herein, the filling of ink willibe briefly

described with reference to Figs. 15A to 15C.
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representing the a
menber 215 is peel
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views of a porti%h of seal
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Al so,

Fi gs.
menber

and the ink

the sane effect can
potion 226 to the outer box 226, as
34A and 34B are enl'arged
215 for the ink

characteristically

3050 de

vvhen tehlg}cseal

packagi ng,
5 highest level,
/
(Fig. 15B)..
10
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the nto the J.Wﬁf (%oni:gzxnlnézt::hzagh%e(i‘o'].tO%J nq: h%a'sn l%ut‘tq}ril}x Zl‘Hé Thi s

containing chamber 103 is exhausted to pour the ink,
normally the communication:channel 110 being set at the
as shown in Figs. 15A to 15C. 1If the
ink containing qhamber 103 is filled with the ink, the
negative pressure generating member 102 sfarts to be
filled with the ink via the communication channel 110
If the ink further continues to be poured,
the ink spreads radially from the communication channel
110 within the negative pressure generating member 102,
so that the ink within the negative pressure generating
member 102 is filled in fan form, as shown in Fig. 15C.

As above described, according to the present
invention, since the length between the communication
channel and the ink supply passage can be shorter fhan
that of the other portion of the negative pressure
generating member, the ink supply capability between
the communication channel and the ink supply passage is
not hampered, even if there is an iﬁcrease in volume of
the negative pressure generating member accompanied by
the larger capacity of cartridge.

Also, since the length of the negative pressure
generating member can be shortened in the non-ink
region, the amount of ink movable to the non-ink region

can be restricted to relieve the effect of this

movement imposed on the ink supply capability.
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e has the features of the width of a seal nenber

cURT o ."."—‘:'-“.
PR S N eux.arml

t hf ough hol'e 23977n it he packagi ng i nner box 212, and the form of the
se Iznqqugazg%q Pl That is, by providing a narrower width of the
“selall 5 “Refibér it Hrough hol e 239 through which the seal rfeitber © - 215

[ p%ssed“ﬁu%s%deit e outer and inner “bdRes, the seal nenber 215
passed t hrough this{hole 239 can be pressed agai nst the cross section
of the seal nenber t hrough hole 239. In particular, the face of the
seal 10 menber FErthexorsinge \whe abeospRere epmpuricanionii i's

pressed agai nst the cross section of the seal nenber
opening is located apart from the ink supply port,_and

closer to the communication channel in the gas and
liquid exchange portion, the air from the atmosphefe
5 communication opening is less prone to enter into the
ink supply port, so that the air can be smoothly
introduced at the gas and liquid exchange portion.
- As a result, the ink tank of larger size and
having a greater amount of capacity can be realized
10 with the improvements in the ink supply capability, the
ink storage rate, and the negative pressure
characteristic.
The ink tank as shown in Figs. 1A to 2 has quite
complex external and internal constructioﬁs, and is
15 difficult to use téchniques such as heat welding or
ultrasonic welding, in manufacturing the ink tank, as
\ previously described. Thus, it was noted to use a
vibration welding technique for ménufacturing the ink
tank. .
20 First, the vibration welding will be described
below with reference to Figs. 16A to 16D. Fig. 16A is
a cross-sectional view showing a container 2
constituting an ink cartridge of the present invenfion,
Fig. 16B is cross-sectional view showing the relation,
25 before welding, between the.container.z and a 1lid 3
constituting the ink cartridge of thé present

invention, taken along the line 16B-16B in Fig. 16A,
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throughdbﬁlﬁ‘ZBQ iwth the followi ng effects obtained. 1. If
% Searmener—21L5; f or the I nk supply port 224 is rapldly pul | ed, as

S OAﬂ,JB E@g 368; i ink collecting in the gap between the seal
nper e and the |nk tank 211 is pulled to entrain ink droplets -

2_5=kaf;hegnBMem&nt direction of the-sédl enber 215. In this form

there is no room whiere ink droplets 245 spl ash out of the inner box

2 o—asstiowrin—Fi s 368, so t hat h ets 245 mni remain

i nsi de the irfpkg- 16C 1%d§ %ﬁﬁssTﬂ%CEb?P%%tgﬂeVng q¥spEetsd? btstick to the

k absor bi mb
he inside ofboHERhE thid 3, PR kafl ntatn82 g ahi Rexoer, gBRIRT 25
outer box Tor, RIoH 'nﬂana“d BYord8s-s88t1BXaE5628F SHORLAS the

JOlnt after welding in larger scale.

5 Now, the 1lid 3 is set to an upper in 9 (not
shown), and the container 2 is set to a lower jig 8
(qot shown). The upper jig 9 is vibrated in a
direction of vibration B with the container 2 and the
lid 3 cbntacted with each other in the process of -
10  welding. 1In Fig. 16C showing the joint between the 1lid
| 3 and the container 2 in larger scale, the 1id 3 and
the container 2 are fused due to frictional heat
generated by the friction produced at the joint 5. The
upper jig 9 presses the 1id 3 against the container 2
15 with a predetermined force, to weld the 1id 3 and the
container 2 together in a predetermined positional
k/, relation as they are fused. The vibration is stopped
if the welding proceeds up to a state of Fig. 16D, in
which the jig is fixed until the welding part cools and
20 is solidified again. In such process, the ink
cartridge is formed by vibration welding. The
condition of vibration was set as follows in the
present invention, although there are some proper
valués according to the prerequisites such as the size
25 and_shape of tank and the amount of welding.
. The higher frequéncy of vibration can shorten tﬁe

welding time, since the elevated temperature can be



-Srnae &nw nk 'stijcking face of the seal menber 215 for the ink

p}yport—224—nanel y, a face in
71} 1 gog%ﬁct ith the inside of the ink tank 211, is pressed .
ag ihst‘&ﬁg sgction of the seal menber through . hole 239, the'
crosls—section of . t}hg seal nenber.through8 - hole 239 in contact with it
id effective in wipijng the 5 I nk sticking to the seal nenber 215, when
puttrrro—ott— —tihe seal nenber_215.

determined by the balance between frictional ‘heat
generated and heat diffusion. Also, too high frequency
will.affect the follow-up capability of the 1lid 3, and
in some ihstances, the tank after welding was distorted

5 by strain produced dﬁe to less sufficient strength of
the 1lid 3. 1In the present invention, the desired
welding was accomplished under the set condition from
30 to ZOOCHz, but it was supposed that the mass
production at 100 to 500Hz was satisfactory, in view of

10 greater stability of the process. Accordingly, the
best mode was at 250Hz. It was found that the |
vibration time (weld time) requires about.1.0sec or
more to fuse 0.88mm without producing leakage in the
present invention, depending on the amount of welding.

15 Further, since a too long vibration time causes the
final shape to deviate from the design value, the

L . vibration time was set below about 20sec. Since the
preferable condition in view of mass productivity was
-from 2 to 5sec, it was confirmed that the optimal |

20 vibration time was 3.6sec. The longer holding time
(hold time) after vibrafion, the better solidification
results, with more stable shape, but it was found that
with the holding time of 0.5$ec or greater, the stable
‘'area can be substantially obtained. The amplitude

25 limiting timing can be started before the 1id 3 and the
container 2 are joined, but in the present invention,

it was discovered that the members can behave less



F85~wsmaﬁrqm5gqg d cross-sectional view of a portion of the sea
k tank 211 in " a further packaging form in

whi c - anpl e h s the 10 features of the positional relation
ﬁ4§%if£%ﬁ supply port 224 for the ink tank 211 and the .sea

through holje 240 for the outer -b@® 213 for packagi ng, and the

f of m of the seal ne er 215. That is, a portion of the ink '
- covered by the outer box 213, the seal nenber

t hr ough r%gelmlaYoPSt:hélemeg bbe 219 Bopndathggrrgtaigexr ol e

t hrough which the seal nenber 215 conmuni cates with the out.si de of

the outer box 2%88¥pthe¥degecdoined, agflorressed tRopomg: pPXFete | MSsuppl y

esul t 20 t he same fects as in the previous _form
Eg;tkgn 224. As alier welding pressure w1§ generate less £ 1ct10nal

heat, but too great welding pressure will produce too
5 big frictional force, by which the container an the
wall 4 are defgated to result in a so-called wall
collapse state where the 1id 3 and the container are
vibrated at the same time, in which no frictional heat
is also geperated. 'Accordingly, in the present
10 invention, it was necessary that the welding pressure
is limited within a range from 5psi to 50psi. In
practice, a welding pressure from 20psi to 40psi was
preferable in respect of mass production, and optimally
30p=si. The amplitude is'relafed with the frequency-of
15 vibration, wherein the frictional heat will elevate the
tempefature at the welding part efficiently as two
L members are placed at a certain relative speed on the
friction face, while in the present invention, the
welding force was set to be 3mm or less, because if too
20 big welding force is applied, two members may be bulged
out of the welding margin. Also, it was set to be
0.5mm or greater, because too small force is difficult
to reach the welding temperature. More preferably, it
was from lmm to 2.5mm, and at the best mode, it was
25. 1;75mm.
The 1id 3. and the container 2 may be relatively

moved, but it is preferable to set the 1id 3 to jig on
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obt.inéd;:lf--iﬁﬁﬁ?f'?lt has been confirnmed that the effect of

e ] o L TP

pre ‘ting Ieakageﬂoﬂ the ink is increased by conbi nation of the

ab %:eﬁﬂoﬁEBEﬁE§L§ | so, a seal 25 portion of the seal. nenber 216 (see
Fi 9)_on the i | side of atnosphere conmunication opening can .be '
corjstituted in the sanme way as that of°% He seal nenber

-T2 210 1.0 tihe above enbodi nent. The ink may | eak out

of the '“k.ﬂﬁﬂ§ é&ggték excitation, because the smaller, lighter

and st;onger member can follow the vibration more
efficiently. The material of members used in the
presénﬁ invention was polypropylene (PP), but other
5 mate;ials may be used, including resin materials such
as pélyethylene, polystyrene, polycarbon, polyphenylene
oxide (Noryle; tréde mark by GE), ABS (acrylonitrile-
butadiene-styrene), PET {polyethyleneterephthalate),
and fundamentaily any material such as metal or glass,
10 as long as the member can be thermally fused under the
condition where the temperature is elevated up to a
meiting point by frictional heat.
One of the important factors concerning the shape
of ink cartridge among the welding conditions is a
15 vibration direction. In a case of the shape of Figs.
1A to 1C in this embodiment, if the vibration occurs in
\_ y direction, the wall lying in the same y direction is
hardly collapsed, resulting in guite excellent
weldability, while the wall lying vertically may be
20 ‘collapsed by frictional force against the vibration.
This is shown in Figs. 17A to 17F. Fig. 17A is a
cross-sectional view showing a container making up the
ink cartridge of the present invention, Fig. 17B is a
cross-sectional view showing a state before welding of
25 the container and the 1id, taken along the line 17B-17B
in Fig. 17A, Fig. 17C is a cross-sectional view showing

a state before welding of the container and the 1lig,



OES- -0EREKE'SHEET ENnvi ronment or upon inpact during t he physi cal
I i-ber-ar—bat—particul arly in an ink 5 tank of the type for

rﬂiﬁ_the i nk py| neans of the negative pressure generating
: [
nk

REB 288 np | he chanber for directly containing the ink, an:
——-packapi ng container soi®b&d-for unsealing under the

tion of varying ﬁuter air tenperature or pressure, 10 where the ink
entered into tTRESHIE

ff ' [ . .th Lr.i

LAS R LSE Blelfe in eig! TMhn, ChLICHL 4
de i bed bel ow. . Figs. 36A d 36B ' howi h
deser ! et b2l O ea-socctanah Sy S0, B EE8, HeELfachataphos "
comuni cati on ,oneni 09 A0 LOCcd MeSURRAYLRE" 118 taken along the line

17B-17B in Fig. 17A, Fig. 17E is a cross-sectional view

a
e
t
i

is

5 showing a state during welding between the container
and the 1lid, taken along the line 17C-17C in Fig. 17A,
and Fig. 17F is a cross~sectional view for explaining
the vibration direction.

When.ﬁhe vibration direction y is in a
10 longitudinal direction of the wall 2 as shown in Figs.
17B and 17C, substantially no wall collapse occurs, and
the friction distance y, is equal to yy, for the
amplitude y, with substantially no loss.
However, if the wall collapse x, is caused by
15 vibration x, the substantial friction distance x, is
equal to x-x,, as shown in Figs. 17D and 17E, which
means that a large loss may result depending on x,. In
this case, y=y,, x=x,, from which it follows that the
wall collapsed in i direction has been welded falsely.
20 Herein, supposing that the angle in the longitudinal
direction of all container walls is 955° or greater
relativg to a direction perpendicular to the vibration
direction in the present invention, y3=ycos5°=99.6[%},
and x,=xsin5 =8.7xx[%], resulting in a friction distance
25 perpendicularlf to the x direction, whereby the welding
can be effected by controliing other welding

conditions, as shown in Fig. 17F. In practice, for ©
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By~ t-he "ded fefber 216 and 215 in the form of the ink tank

of thg tlype as above degcribed. At opposite positions with the
seal i g ”EﬁhﬁFEB%&%1 1 20 i nt erposed, ink absorbing nenbers 274 and
di spos

275 arje

d. The i nk absorbing nenbers 274 and 275

absorh tHr

153

+md cpl | ecting in theSBuffer portion of the ink tank in

unsealli ng which may fl oy back out of the ink supply 25 port.

Iy, 1t Ts necessary to absorb the

ToR than Mo the Sttetts ©f [the Prasah FESHASR 0| ok

an be obtained, and if the difference in angle between

apidly than the

respective walls is too large, the unbalance in welding

condition may occur unfavorably. This is because the

sealing ability of tank is regulated to account for the

worst welded portion. Accordingly, it is preferable to

dispose respective walls at smaller angles to the

amplitude direction to reduce the difference thereof.

Further, in the present invention, the angles of all

walls were designed so that the vibration angles © be

all 45° or below. Thereby, the application of

vibration energy to all the walls was enabled at a high

efficiency of sin45° =70.7 or greater and with good

balance. This is because when the vibration direction

was determined at an angle y' of 45 +to the vibration

direction y, all the walls for the ink cartridge 100

were designed to be at 45° or below to the vibration

direction, resulting in the relatively stable welding.

Further, in the present invention a method of

welding by vibration while changing the vibration

direction, with the vibration direction of a vibration

jig 9 being made 8 = 0° to each wall for better

welding, has been proposed. In the course of

oscillation, it is possible to make welding while

Accordi ng
ink will flowd&&e
absor bi ng ratg I S
5
K./
10
15
(Y
20
25

changing the vibration in all directions (e.g.,

rotational direction), since the welded portion may be

in heavily molten state, but the welding can be
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-73- 'nﬂmwhlgher thai the ink flow rate. The flow rate of the
ink frlomthe ink tank,231 can be determ ned by the constitution
(espedqi 4l | ¥4 EEBI0GY l of absorbing nember, height of ink tank) and the
I nk 5 properties. | Al so, the ink absorbing nenber 275 is

di spogeo between {he ink tank and5Bhe i nner box. The ink

absor bi-ng.nenher. 275 has the difference bet ween front and back faces

o eoti ons. SepbrieRffe edd by indfRing lone VipPhoLn GHLIPACRE ' €
different bEtVfaﬂbltudlnal direction of wall to the wall portion of
the .container 2 of the ink cartridge 100. If the
vibration direction is limited, the frictional heat
5 generation amount per unit time can be increased by
eliminating the vibration loss at other angles with
larger loss, so that the melting point of material can
be more rapidly reached.
A stiffening rib 11 in Fig. 16A has allowed
10 reduction of energy loss produced. That is, since the
6utside of the wall of containef 2 is closely contacted
by the lower jig 8, it is possible to resist against a
force tending to collapse the wall outward, but
difficult to resist against a force tending to collapse
15 the wall inward, conventionally a measure of making. the
wall thicker was taken. However, there was a problem
U that the ink storage rate’relative to the internal
volume of tank in the ink cartridge may be decreased by
an amount of increased wall thickﬁess, resulting in
20 reduced ink use amount for the tank cost. In the light
of this problem, the present invention can prevent
collapse of the wall by providing the wall 2 with the
stiffening rib 11 having a smaller volume than the
increased volume of wall which has been thickened.
25 Further, remarkably, the ﬁresent invention has realized
an ink cartridge in which the ink flow C is smoother,

with extremely less residual amount of ink, and
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front “ane: : . {The absorbency of the ink is not changed. A
fac aving smalTer}contact area is pl aced ' on the side of ink tank.
There Y. 4 8VSR |2§3§%h3 nk 15 | eaks out of the ink supply port or
at mpspher e cobmini cati on opening, due to severe physical : '
di str itbut-+en-py-sene Fare accident, inS54nsealing the - seal for the ink
tank 211, the ink canibe instantly absorbed into three absorbing
menbers. Al 50, the THk 20 tank 211 is contact w th the packagi ng

material, theconstruphrdi inpgreagers sEEPPIE HFaRIORTFNIE cont ai ner box by |

providing the ink absorbing menber on the plang.t . i,ch the ink
dri ps under tﬁ§aPﬁFPB€ﬁéeSgPPSr8§iF§1Fﬁenl%9 rﬁﬁéé&ﬁlﬁik%ﬁkq?the | ess

robability of staining the 5 '
P y stiffening rib-l% as % %%nSi%a@Q%. 16A, despite the

complicate shape of the ink.containing portion 103.

5 As in this embodiment, the.ink cartridge which can
give rise to effective ink properties by placing the
negative pressure generating member 102 into fully
close contact with the tank wall 2 can not adopt the
constitution as shown in Figs. 17A to 17F in this

10 portion. Therefore, an L-shaped charadter type jig
clamp portion 18 is provided on a whole or a part of
the wall 11 of the container in the portion for
receiving the negative pressure generating member 102,
and secured to the lower jig 8 to prevent wall collapse

15 inward, as shown in Fig. 183. Figs. 18A and 18B are
views for explaining wall collapse preventing means, in

Lo welding by vibration, respectively, wherein Fig. 18A is

a cross-sectional view showing a case where wall
collapse is prevented by inserting a jig through the
20 opening portion of ink cartridge, and Fig. 18B is a

cross-sectional view taken along the line 18B-18B in
Fig. 18A, as shown in a form as will be deséribed
later. 1In Fig. 18B, the L-character type jig clamp 18
is shown, but any clamp is usable as far as it is

- 25 clamped integrally with the lower jig, with the
variable shape to have the same function. Further,

this portion may be removed after welding, if unnecessary.



u$:e tll:(g:;;.ﬁmos%mg menber provi ded as above has a small contact

Becd

areg \ +ak—tqnK, the ink is : ' -
74 - yltt to adhere to the ink tank. The ink held in

t he ja soﬂﬂ1ﬁ%gH&W% ifs in stanp state and difficult to transfer
ont q-tthe ink tank Accordi R§ly, in unsealing the ink tank after
t he 5 severe phygical distribution or where there is t he

Si gri-Heant—envronrent al change, the ink i n ro th nk t ank
can be al so absor bEY ByCRFR %%%R%g? hg Stlfgenggg 2:b" 98 not probiGed

inside the wall of the negative pressure generating
member receiving portion, as shown in Figs. 18A and-18B
.-previously referred to, a method is taken in which the

5 collapse of container wall 2 inward is prevehted by

inserting an L-shaped character clamp jig 19 through an

opening portion of tank, as shown in Fig. 18A. This

can not be easily adopted for the portion remote from

the opéniqg; but is a more effective method because tﬁe
10 deletion process after welding is unnecessary.

This embodiment is a welding method in ﬁhich the
same material as used for the tank, or the material
having the same melting point is used, or the welding
condition is controlled such that the welding

i5 temperature may be higher than the melting points of
materials.

In a vibration welding method of welding by
transverse vibration for use with the present
invention, since the vibration is applied fransversely

20 as shown in Figs. 19A to 19C, the negative.pressure
generating member 102 may be pulled into the welding
portion 5, and consequently pinched between the welding
parts, resulting in poor sealing ability of the tank,
when the 1id 3 is vibrated to the left in Figs. 19A to

25 19C. This possibility is particularlj high from the
following reason. That is, it is preferablé in re#pect

of mass production to carry out the welding process
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(2) Ink spl astmore ref&icientincane aforepsertepotime, bu

above described, according to the present 10

| nventii gy THTrEe~problie concerni ng the unsealing af ter physi cal

di stritbyt ?ﬁdﬂ§$3@ﬁ1 kitank can be resol ved. That is,

‘(1) Ursdal i ﬂ iink tank The excellent effects that the-
i nk t dnk—can—be—15—It gken out without 56i f-ficulty after unsealing within

t he box can be exhibited, because the seal nenber of the I nk
suppl y* r box for packagi ng are gasted.

SPEsKhAE of ink

can be reduced by providing restrictions on the_positional relation

bet ween t he

5
N\
10
15
N\
20
25

purpose, it is effective to make the amplltude greater.
Also, to raise the close contact between the 1id 3 and
the negative pressure genefating member.loz,.it is
desirable in respect of functionality to érovide the
negative pressure generating member 102 which is higher
than the wall 2 after the end of welding. However, the
above two points will raise the possibility of pinching
at the welding parts, wherein the mass productivity and
the air tightness of tank were inconsistent. However,
the present inventibn allows the mass productivity to
be consistent with séaling ability, because the sealing
ability at the welding part can be secured by fusing
the pinéhed member together.

The close contact between the tank wall and the
negative pressure generating member or the density
dlstrlbution of negative pressure generating member is
a quite 1mportant factor for the performance of ink-jet
tank. In this embodiment, control of the close contact
or density distribution is efficiently performed
through the welding process.

In Fig. 20 showing a cross-sectional view of an
ink-jet cartridge, the oblique line portion is an area
haviﬁg significant meaning from the respects of the ink
supply capability to the head and the reliability of
head- against ink dripping. With these areas 1) and 2),

a desired negative pressure can be applied to the



wi dt§ ef:tire: haresddryofigh which the seal nenmber and the outer box is
dr awm Qétmsi—it-Re--auter fbox and the ink tank. 25 (3)

Dri ppirg'i;k and sti¢king ink to the ink tank in unsealing the ink
t ank {af|t et 4R r280bhysy cal distribution or under the outer air o
envi todnent al . - 57 - - - 75 - change.

Wt hjthe i nk absorbing{nenber disposed, and by

recording head 2101 by shutting off the gas and liquid
exchange portion 110 from the outer air by the negative
pressure generating member 102 to generate a negative
pressure ih the negative pressure generating member
5 102. Also, in area 2), the density of other negative

pressure generating member is raised to attain the
higher ink retaining ability and the stable ink supply
capability-to the recording head 2101. Therefore, in
this'embodiment, vibration is stopped in a direction of

iO the arrow D at the last stroke in welding by vibration,
to make stable the contact of the containef wall 2 of |
ink tank with thé area 1) and area 2), thereby
realizing a relatively high density of the area 2).
With this method, fhe tank performance during the

15 welding process could be enhanced.

In Fig. 20, at least one sponge clamp bar 15a, 15b
is clamped to a member on the side of vibrating the
negative pressure generating member 102, or the 1lid 3
in this embodiment, to provide more controllability _.

20 over the movement of the negative pressure generating -
member 102, and the enhanced effect in the form as
shown in Fig. 20. Further, at least two or more sponge
clamp bars allow unconstrained of the negative pressure
generating member 102 so that the negative pressure

25 generating member is not subjected to rotational force
to préduce the areas 1) and 2) in other than the |

desired portion.



def i nifng LNk J3 qgg%qbing rate of ink absorbing nenber and ‘'t he
surfaCeﬂ%%Bﬁﬁb“gﬂshﬁh'né menber, the influence 5 of ink dripping from
the igk|tank in unsealji jg can be suppressed to the m ni num

| f all} tlhel4cEEBr2dftnts|are carried out, the tremendous effect can-
be exiifited, but if gimgly i npl &®ented, there is superior effect to
~the 10 conventi1onal {form _ - 76 - '
VHAT I{S CL !

.Herein, it is important that the clamp bar has a
shape extending in a direction of inserting the
negative pressure generating member, and is desirably
not an obstaclé in receiving the negative pressufe.

5 generating member within the container.
In this embodiment, a vibration suppressing pin
121 and a suppressing barrel 122 are illustrated  in

~ Figs. 21 and 22. Thereby, a movable area by engagement
between the. pin and the barrel can be defined to

10 prevent the welding outside the welding region, or more
production of welding burrs due to amplitude more than
necessary in welding by transverse vibration, whéreby
the positional relation between the container 2 and the
lid 3 can be precisely controlled.

15 ‘The movable area in this case can be defined by
the outer diameter of pin and the inner diameter of
barrel, and it is preferable that the difference
between diameters is as large as about 1.75mm for
definition of the best mode of amplitude of 1.75mm as

20 previously described, but it is also permitted to
define them at the amplitude level as previously
described, Qith sufficient effects having a maréin of
about 3mm or less.

It is deéirable in respect of the welding

25 efficiéncy that the ﬁpper jig 9 producing vibration and

the lid 3 are completely integrated and vibrated at the

same time, but in some cases, the lid may be distorted



1. An-i mletear't Bitdge {for ink jet, having an ink containing portion for
contfai iy~ The Tk tobe supplied to an ink-jet head, and a lid for
coyering14§€$§:ﬁﬁi dortaining portion, characterized in that a wall of
sai d ijnk "co [ gfportlon and one face of said |lid are wel ded together -
ow rig lotionalihgat . by vibratienb9 - 2. An ink cartridge
accgrding to claim1, } characterized by being in conmunication with said
I Nk TTontarnrgTportTn via a comuni cati on, channel , and furtEgFi0
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the number of vibrations and the amplitude are
inéreased to enhance the welding capability, the 1id 3
5 is more difficult to follow up due to insufficient
strength, resulting in lower transmission efficiency of
'vibration. This behavior is illustrated in Fig. 23A.
Now, if vibration is applied in direction B, because
the transmission point to the 1lid 3 only occurs at the
10 right side'portion of the 1lid for the movement of the
upper jig 9, the 1lid may be distorted, spending more
time to transmit energy over the entire 1lid 3,
resulting in a deficiency of x' for the amount of
movement x due to delay of transmission to the left
15 side of 1lid. 1In Fig. 23A, this phenomenon is shown
exaggeratedly, in which significantly large
transmission loss may be produced in the high frequency
region or with the larger 1id, and more liable to
welding failure. Further, in this case, if the natural
20 frequency of 1id and that of the welding vibration are
coincident or in exact muitiple relation, resonance
will arise, so that an abnormally great stress is
applied on a'pért of the lid 3,_possibiy causing a
clack. In Fig. 23B, the upper jig 9 and the 1lid 3 are
25 provided with an integration promoting mechanism to
solve the above problem. That is, the whole of the 1lid

3 is secured against the vibration by fine pawls 23 to
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t he ink. 377 AN ik cartridge according to claim1l, characterized
in tha ?ghp. rr] hade by the 1longitudinal direction of said wall of
sai d I1k con ﬁ@ |on mai n body in said ink containing portion to

. the vi %ﬂﬁ»éh#@@&#@ﬂ |s | ess than 90. 4. An ink cartridge
accord ng to claim 2, haracterized rnéfhat the angle [err] nmde by the

| ongi t ud@i nar—drrecttomyf each wall of said ink containing portion and

sai d negative pressure .
provide better integration. Further, the upper jig 9

and the 1lid 3 are more clogely contacted via wvacuum
openings 24 to provide a more integrated state. By
adopting either of these fwo countermeasures, the

5 effect can be favorably exhibited to allow for the
enhanced mass productivity and reliability.

In this embodiment, a check is performed to see
whether or not the welding of the ink cartridge of the
present invention has been completely made. In the

10 constitution of the invention as previously described,
a welding margin is comprised of an outer peripheral
portion 26 and a partition portion 27, as shown in Fig.
24. Normally, a method of checking for the sealing
ability of welding includes checking the leakage by

15 forcing the air through the ;nk supply port 100A, with
the ink inlet port 100C and the atmosphere

A\ communication opening 100B tightly enclosed, and then

measuring the change in internal pressure of the tank,

but in the case cf welding the partition portion 27 as
20 in the present invention, there was no method of

checking for the welded state at the partition portion

27. Therefore, it was obliged to rely on a method

which may damage the component, such that if the

partition portion is not bfoken by undergoing the
25 stress caused by-increasing the alr pressure in
checking the leakage, thét component is regarded as

non-defective. This is because the tank is comprised
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é 5 { 5. An ink cartridge according to claim3 or 4,
adlﬂh$h&tssald angle [err] is less than or equal to 45.

6. {An_jink cartridge dccording to claiml, characterized in that said
vi briation direction is mul tidirecti onaél -
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of the ink containing portion 103 and the portion for
receiving the neéative pressure generating member 102,
which are in communication via the communication
channel 110, bﬁt'the sealing ability of partition
portion in this tank is requisite in terms of the
functionality.-
However, a failure may be detected after filling
“the ink, because the welding state can not be checked,
resulting in a wasteful pfocess for the defectives.
However, the above problem was solved by taking a
shape of one ring for the welding portion, as shown in
Fig. 25. That is, the branch portion at the welding
part was eliminated by a simple ring configuration of
fhe welding part, whereby the welding capability was
confirmed through the same examination for leakage to
allow the defectives to be checked before passing them
to the next process.
Also, similarly, the same effect can be expected
by dividing an ink containing portion welding line 28
and a negative pressure generating member buffer
portion welding line 29 into two rings, as shown in
Fig. 26,_in which this constitution is more effective
for the'ink having smaller surface tension of the ink
contained (35dyn/cm or less). Namely, for the ink
having smaller surface tensiqﬁ, due to very strong
capillary force, the ink is infiltrated into welding

burrs produced in welding, and the ink in the ink
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pfessure generating member 102 or the buffer portion
104 in some cases. However, each welding part takes an
independently closed configuration to prevent the
movement of ink, resulting in an ink cartridge with
high stability for storage, as shown in Fig. 26. 1In
this case, the communication channel 110 is separated
away from the welding part, in the middle of the wall
2, as showp_by way of a cross section. This
communication channel 110 can be formed as an opening
by forming a cut-out on the paftition wall of the
container 2, and attaching the 1lid 3 to this container
2. Also, in molding, use of a slide core allows the
formation of an opening inside the partition wall or a
concave -portion such as a groove of partition wall.
Note that the burr groove serves to recover the-
defectives which have less weldiﬁg capability or were
falsely welded by flowing a welding agent to extend
around the entire periphery 6f'the welding part, using
the capillary force of burrs in this groove, while
confining the burrs by melt produced from the welding
part in welding not to move outward, and also can be
employed to enhance the reliability of non-defectives.
Fﬁrther, as means for preventing the ink from sticking
to the burrs and extendihg over the entire periphery of
tank due to capillary fofce, an adheéive or sealant can

be applied partly to the burrs as effective means for

8. An ink cartridge according.to claim1l1 or 2,
the angle-[err] made by the [Iongitudinal direction
vibration dirett®dn-is less than or equal to 90[err],

An i nk



cha ag@qkbgﬁgquﬁk?pt said wall collapse preventing mneans is means for

fixfn X gf provided on a wall outside said ink containing
portipn or said : ' - 78 - negative pressure
genker pt iy FEBn®801 rieclei vi ng porti on. 10. An ink cartridge according

to plpim9, characterized in that sai é3wall col |l apse preventing neans
relfes on a jig to beg inserted through an opening of said ink containing
por ti.on

preventihg staining of the user's hands. Further, this
"burr groove covering all burfs can also serve to
prevent staining of the user;s hands_with the ink.
In Fig..21,.the'suppl§ port 100A is formed by the
5 container 2 and the 1id 3. fhis supply port can be
sealed by a sealing member such as an Al_seal during
the physical distribution of ink cartridge. However,
if the welding part of the supply port 100A formed of
two members is in insufficieﬂt contact, the ink may
10 leak due to floating of the welding part, even-if it is
sealed with the Al seal. Therefore, in the present
invention, if the welding part may be floated, the
supply port welding margin 33 is raised by more than
the floating amount of welding part so that the sealing
15 margin 32 of the supply port 100A may take a completely
closed configuration. Further, to enhance the
\_ reliability, the width of this supply port welding
margin is made Z=0.2mm to 1.5mm to eliminate the
leakage.
20 The present invention is also effective for the
tanks of the type where the lid member as shown in
Figs. 27A and 27B is welded from the underside, rather
than from the lateral face.
Also, this invention is effective for the ink
25 cartridge without the negatiVe pressure generating
member and primarilj containing only the ink, or the

ink cartridge without the ink containing portion and
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11. A LmKﬁgﬁLffﬁdﬁéLaC(ording to claim1, characterized in that at |east
said valjl of said inkj ¢ontaining portion with frictional heat produced by
the i QragidoPERMABSY saild i nk containing portion and one face of said lid
are mgdg. of the sane rpaterial. . 12. . An ink cartridge according to -
clai mjl,~tHnaracieri zed{in that the nmel#di rg point of a material formng at
| east {the wall of said_ink containing portion with frictional heat

produced by said vibration anong said ink containin QrtiQ that of a
material fornFABPEhESHALE HPQSQPgaFFUeaP§e§&H§F.gené%é%lng Hafic

receiving portion alone.

Also, the constitution as set forth in the
embodiment is sufficiently effective even singly,
5 compared with the conventional example, but more
effective by combining several or all constitutions.
Fig. 28 is a perspective view showing a printer as
an ink-jet recording apparatus using the ink cartridge
according to the present invention.

10 1101 is a printer, 1102 is an operation panel
provided on a front upper face of a housihg for the
printer 1101, 1103 is a paper supply cassette attached
through an opening on the front face of the housing,
1104 is é sheet (recording medium) supplied from the

15 paper supply cassette 3, and 1105 is a paper exhausting
tray for holding the sheets exhausted along a paper
conveying passageway within the printer 1101. 1106 is
a main cover of L-shaped character in cross section.
This main cover 1106 covers an opening portion 1107

20 formed in a right front portion of the housing and is
rotatably attached to the inner end of the opening
portion 1107 by a hinge 1108. Also, inside the
housing, there is provide a carriage 1110 supported by
a guide (not shown). The carriage 1110 is provided

25 reciprocatively in a width direction of the sheet
passing through the paper conveying.passageway,;i.e.,

along a longitudinal direction of the guide, not shown.
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‘"The carriage 1110 in this embodiment is
substantially constituted of a stage 1liOa held
horizontally by the guide, an-opening_portion {not
shown) formed on this stage 1110a in fhé vicinity of
the guide for attaching the ink-jet head, a cartridge
garage 1110b for receiving the ink cartridges 100Y,
100M, 100C and 100Bk mounted on the stage 1110 in front
of this opening portion, and a cartridge holder 1110c
for preventing separation of the cartridges received in
this garage 1110b.

The stage 1110a is slidably supported on the guide
at its trailing end portion, the lower side at its
front end portion being attached on the guide, not
shown. Note that this guide plate may serve as a paper
holding member for preventing floating of the sheet
conveyed along the paper conveying passageway as above

described, or may serve to lift the stage in

cantilevered style from the guide in accéordance with

the thickness of sheet.

To the opening portion of the stage 1110a, an ink-
Jjet head (not shown) can be mounted with the ink
discharge orifices directed downwards.

.The cartridge garage 1110b is formed with a
through hole extending fore and back for receiving four
ink cartridges 100Y, 100M, 100C, 100Bk, at the same
tiﬁe, and formed with an engagement concave-portion at

both end portions outside, which is engaged by an

anong-
e of
n of
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14. Af IBk—eart-r kdge—ac ording to claiml1, characterized in that said

I nk cqn alnln h oh has means for suppressing the anplitude of sald
vi br atfi 23 '15. An ink cartridge according to claim 14,
char aqt rlzed o thatisaid anpl i tude suppressi ng nmeans. © conprises

engag nent means prOV|d d on said ink 66 - containing portion, and engaged
lid and bei ng engaged by said engagenent neans.
16. An ink cartridge according to cla erized by further

conpri si ng neRRERIHRI sRA¥LPHgthe CaBEE%AQ%BPB}ﬂﬁr E?ié Sproduced due to
sald vibration in At the front end portion of the stage 1110a, the

cartridge holder 1110c is rotatably attached by a hinge
1116. The.dimension from the front end of the garage

5 1110b to the hinge 1116 can be determined in
consideration of the length extending from the front
end portion of the garage 1110b, when the cartridges
100vy, 100M, 100C, 100Bk are received within the garage
lilob.' Tge.cartridge holder 1110c is a plate of

10 sub;tantially rectangular shape. The cartridge holder
1110c is provided with a pair of engaging pawls llloe;
extending orthogonally to the surface of plate, for
engaging the engagement concave portion 11104 of the
garage 1110b when closed, at both upper side poftions

15 remote from the lower ends attached by the hinges 1116.
Also, the holder 1110c is formed with a fitting hole

W 1120 for fitting a lug portion of each cartridge 100Y,
100M, 100C, 100Bk on the plate portion. This fitting
hole 1120 is formed at a position and in shape and éize

20 corresponding to the lug portion.

As above described, a replaceable type ink-jet ink
cartridge can be produced with very small number of
components, with lower costs, and with sufficient high
performance maintained, while meeting the_demands for

25 larger capacity and more complicate shape, through a
quite simple manufacturing process, as well as solving

the problem of user handling.



wel dl rﬁ@PLACEHEﬂT SHEET17. An ink cartridge according to claim 2, _
charjaqterizet-by™ t er conprising at | east one nenber for securing
sai g 3 ﬁé’ﬁ@%@é&f generating member to said negative pressure
gengr rgc I Vi ng portion. 18. A manufact uring
met Ho =ngagw$nk_+en it nk ~cartridgeéffavri ng an ink contai ning portion for
st orfi ng the ink t¢ be supplied to an ink-jet head and conposed of

an i*m—eomtarnrng—porti on main body and a lid,
In particular, the ink tank in sheet nature has

been enhanced in reliability, with the ink supply
ability, negative pressure characteristics and the
storage_abilitf also improved.

5 A package for use in the physical distribution'by
containing the ink tank cartridge of the form as shown
in Figs; 1A through 2 will be described below.

| Figs. 29, 30 and 31 represent characteristically a
way of unsealing an ink packaging box in due order.

10 First, seal members 215, 216 for sealing the ink supply
port and the atmosphere communication openiﬁg of the
ink tank are pulled out upward to release the inside of
ink tank to the atmosphere, as shown in Fig. 29, then
an inner box 212 is drawn out from an outer box 213, as

15 shoWwn in Fig. 3, and finally, the ink tank can be.taken
out of the package box, as shown in Fig. 31. -

\_ Figs. 32A through 33 illustrate a mechanism for

| openipg.the package.
The ink tank 211 is accommodated within a twofold
20 package box. That is, the inner box 222 is drawn out
in a direction of the arrow 229 in the figure, and then
the ink tank 211 is taken out from the inner box 212,
as shown in Fig. 31. The ink supply port 224 of the
ink tank 211 ié enclosed with an ink sﬁpply port seal
25 meﬁber 215. The ink supply port.seal member 215 is
received within the inner box 212 in folded state on

the bottom face of the inner box 212. By pulling up a



- 80-% Rdﬁéﬁéﬁﬁﬁiﬁ§3d1|1 that after said ink containing portion

and sai TTﬁ“aré“SUperpased on one anot her,

mai n pogy ﬁ%q%iﬂ-qﬁ are  wel ded together due to frictiona
at a fcent gro byt applying the vibration to said ink-
porti én A--body.andi shi-d |id.

I nk-j ink cartridge according to claim18,

Vi bra 1ies the vibration to said ink

mai n body
said ink containing portion
heat produced
cont ai_ni ng

- 6819 A manufacturing nethod of an
characterized by using a

cont ai ni ngl port i on

J Y
mai n body andfe4fgd| PRI BREtAEANE15A for the ink supply port sea

10

15

member 215, a force in thrust direction can be applied

at the welded part between the ink supply port seal

'membér 215 and the-ink supply port 224 of the ink tank

211. An end portion 215B of the seal 215 has been

taken out through a hole of the outer box 213

- obpositely to the direction of drawing out the inner

box 213, and bonded to the outer face of the outer box
213. Alsqn.én end portion 215A of the ink supply port
seal member 215 has been also taken out through a hole
of the outer box 213. Also, the ink tank 211 can be
simply taken out from the inner box 212, but
appropriately secured without looseness, when
dontained.

If fhe inner box 212 is drawn out in the drawing
direction without peeling off the ink supply port seal -
member 215, the ink supply port seal member 215 can not
be instantly peeled off from the supply port 224 of the

ink tank, due to a_thrust force exerted between the ink

20 supply port 224 of the ink tank 211 and the
port seal member 215. Also, the same force
also applied by the welded part between the

port seal member 215 and the outer box 213,

ink supply
will be
ink supply

such that

25

the inner box 212 can not be drawn out of the outer box
213, unless the seal member 2;5 is peeled off by
pulling up the support portion 215A vertically to the

direction 229 to peel off the ink supply port seal
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for preVemﬂﬁgg Qccﬂixence of slip between said ink cont
body aﬁd said |id. i ; 20. A manufacturing method of
cartrii dget4cEBEdINg toiclai m 19, characterized in that

prevenhlng neans ut|I|Zes vacuum adsor pti on. 21.

ai ning portion main
an ink-jet ink
said slip .
A manufacturing -

met had ‘oF AN k- et ink cartridge acéording to claim18, characterized in

that i_a_sealant.ar _an.adhesive is infiltrated into outer
produced due to said vibration in welding. 22.
met hod of an nembewxt21Hk

wel ding burrs
A manuf acturi ng

In such a case, since the user may break the box,

the outer box 213 is laminated to prevent rupture by

the user.

5 When the sealing of atmosphere communication

opening and the ink supply port is provided in the ink

tank, it is desiréble that the ink supply port is

unsealed after the atmosphere communication opening is

open to the atmosphere.

10 Fig. 33 shows a constitution for coping with such

problem. That is, the seal menber 217 is made integral

with the atmosphere communication opening and the ink

supply port, and partly taken out of the package

material 219, as shown in the same figure.

15 ¢onstruction, the operation of pulling out

With such a

the seal

member 217 allows the atmosphere communication opening

\_ and the ink supply port to be unsealed in succession.

Also, the same effect can be obtained by bonding clamp

potion 226 to the outer box 226, as shown in the same

20  figure.

Figs. 34A and 34B are enlarged cross-sectional

views of a portion of seal member 215 for the ink tank

in another example of packaging, characteristically

representing the action of preventing ink splashing

25 when the seal member 215 is peeled off.

As in the previous example of packaging, the

twofold box 212, 213 contains the ink tank 211. This



: cartrldgkggggng i]ink containing portion for containing the ink to

be suppl -J=t head, a negati ve pressure generating
menbey ece|V|ng portfop in comunication with said ink containing portlon
via af ¢ortFER208IN Fhannel and receiving a negative pressure generating
menbe r_absorbing pnd holding the-ifAR, - and a lid for covering said

negatjve pressure Qgenefrating nenber receiving portion and said ink

example has the features of the width of a seal member
through holej239 in the packaging inner box 212, and
the form of the seal member 215.
That is{ by providing a narrower width of the seal
5 member through hole 239 through which the seal member
215 is paééed outside the outer and inner boxes, the
seal member 215 passed through this hole 239 can be
pressed against the cross séction of the seal member
through hqle 239. In.particular, the face of the seal
10 member 215 in contact with the inside of ink tank 211
is pressed against the cross section of the seal member
through hole 239, with the following effects obtained.
1. If the seal member 215 for the ink supply
port 224 is rapidly pulled, as shown in Fig. 36B, the
i5 ‘ink collecting in the gap between the-seal member 215
and the ink tank 211 is pulled to entrain ink droplets
K/ 245 in the movement direction of the seal member 215.
In this form, there is no room where ink droplets 245
splash out of the inner box 212, as shown in Fig. 36B,
20 so that ink droplets 245 will remain inside the inner
box 212. The collected ink droplets 245 stick to the
ink absorbing member 235, ink supply port ink absorbing
member 234, the inside of the inner box for packaging,
and the inside of the outer box for packaging, and by
25 no way escapé outside. |
2. Since an ink sticking face of the seal member

215 for the ink supply port 224, namely, a face in
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against the cross section of the seal member through
hole 239, the cross section of the seal member through
hole 239 in contact with it is efféctive in wiping the
ink sticking to the seal member 215, when pulling out
the seal member 215.

Fig. 35 is an enlarged cross-sectional view of a
portion of the seal member 215 for the ink tank 211 in
a further packaging form, in which this example has the
features of the positional relation between the ink
supply port 224 for the ink tank 211 and the seal
member through hole 240 fof the outer box 213 for
packaging, and the form of the seal member 215.

That is, a portion of the ink supply port 224 is
covered by the outer box 213, the seal member through
hole 240 of the outer box 213 for packaging,.as a hole
through which the seal member 215 communicates with the
outside of the outer box 213, provided on the.region
not facing the ink supplf portion 224. As a result,
the same effects as in the previous form can be
obtained.

It has been confirmed that the effect of
preventing leakage of the ink is increased by
combination of the above embodimeﬁts. Also, a seal
pbrtion of the seal ﬁember 216 (see Fig. 29) on thé
side of atmosphere communication opening can be

constituted in the same way as that of the seal member
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wher e aﬁﬁ“@@ﬁ%ﬁﬁTéﬁ%ﬁ n{ channel is enclosed by said negative pressure
gener ati hg menber wi thjsaid negative pressure generating nmenber placed in
cl ose ¢ont ags PER IPggR wall of said ink containing portion. 24. A
manuf agt yri ng nmethod ot an ink-jet ink cartridge according to claim18 or
22, charac rZed TN _ - 72 - . - 82 - that a
welding line formed by said vibration has no branch.

215 in the above embodiment.

- The ink may leak ouf of the ink tank due to
changes in outer air environment or upon impact during
the physical distributioﬁ, but particuiarly in an ink

5 tank of the type for containing the ink by means of the
negative pressure generating member, while having the
chamber for directly cbntaining the ink, an ink tank
packaging container suited for unsealiﬁg under the
cénditfon_pf varying outer air temperature or pressure,

10 where the ink is collected in the buffer portion of ink
tank, or the air is entered into the ink containing
portion of ink tank, will be described below.
Figs. 36A and 36B are views showing such
container.
15 As seen in the same figure, the atmosphere
communication opening and the ink supply port are
\_ enclosed by the seal member 216 and 215 in the form of
the ink tank of the type as above described. At
opposite positions with the sealing members 215, 216
20 interposed, ink absorbing members 274 and 275 are
disposed.

The ink absorbing members 274 and 275 absorb the
ink collecting in the buffer portion of the ink tank in
unsealing which may flow back out of the ink supply

25 port. Accordingly, it is necessary to absorb the ink
more rapidly than the ink will flow out of the supply

port. It is desirable that the ink absorbing rate is
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25. A! nﬁ ﬁ@éﬁé%{nﬁﬁﬁéthod of an ink-jet ink cartrldge according to claim
22, c$a1acter|zed I n that the welding line fornmed by said vibration is

for me i nflgpermlent] y: bet ween said ink containing portion and said
negat.iive pressure generatlng menber receiving portion. .. - - 26. -A-head
cartrgddevcﬁaraCTETrzéd by conprising- a& #nk cartridge according to any
one of clains 1 to 17,.and an ink-jet head for recording by being supplied
with the ink fromsaid cartrldge 27. An ink-jet ink cartridge
characteri zedhdgher than the ink flow rate. -

The flow rate of the ink from the ink tank 211 can
be determined by the constitution (especially, density
of absorbing member, height of ink tank) and the ink

5 properties.

Also, the ink absorbing member 275 is disposed
between the ink tank and the inner box. The ink _
absorbing member 275 has the difference between front
and back faces in its facial state, one being flat apd

10 the other having mesh-like projections. Namely, the
area in contact with a flat plane is different between
front and.back faces. The absorbency of the ink is not
changed. A face having smaller contact area is placed.
on the side of inkltank. Thereby, even if the ink

15 leaks out of the ink supply port or atmosphere
communication opening, due to severe physical .

U distribution by some rare accident, in unsealing the
seal for the ink tank 211, the ink can be.instantly
absorbed into three absorbing members. Also, the ink

20 tank 211 is contact with the packaging material, the
ink is more difficult to soak into the container box by
providing the ink absorbing member on the plane to
which the ink drips under the influence of gfavity in
unsealing, with the less probability of staihing the

25 user's hands. |

Because the absorbing member provided as above has

a small contact area with the ink tank, the ink is



conp iSFﬂQCHMQﬁﬁH%EETtridge according to claim1, and an ink-jet head
connLcréd to~armr-Tk-pupply port of said ink cartridge, and capabl e of

disc1a gi k { supplied fromsaid ink supply port through ink
disc1a£géngf#£f@@g 28. An ink cartridge according.to claim 2,
wher p on} direction is mul yidirectional. 29. An i nk -
carty |dge accordlng togclaim3, wherein said vibration direction is

mul t o TectTomat
difficult to adhere to the ink tank. The ink held in

the absorbing member is in stamp state and difficult to .
transfer onto the ink tank.
Accordingly, in unsealing tﬁe‘ink tank after the
5 severe physical distribution or where there is the
significant environmental change; the ink dripping from
the ink tank can be also absorbed 5y the packaging
material. .
As~a§ove described, according to the present
10 ~invention, three problems concerning the unsealing
after physical distribution of the ink tank can be
resolved. That is,
(1) Unsealing order of ink tank
The excellent effects that the ink tank can be
15 taken out without difficulty after unsealing within the
box can be exhibited, because the seal member of the
U ink supply port and the outer box for packaging are
pasted.
(2) 1Ink splash in releasing the seal member
20 Splashing of ink can be reduced by providing
restrictions on the positional relation between the
width of the hole through which the seal member and the
outer box is drawn out of the outer box and the ink
tank.
25 (3) Dripping ink and sticking ink to the-ink tank
in unsealing the ink tank after severe physical

distribution or under the outer air environmental



30. Anji ﬁﬁP@QFW%{&d%&EEJ)rdi ng to claim 4,

directijom 1s multidire
claim$y, | Wparegm 2881 d
An inkijcartridge accor
means flo '

colil apse of sai-d Aral-l

" change.

wherein said vibration

ft onal . 31. An ink cartridge according to
LV bration direction is nultidirectional. 32.
ing to claim2, wherein said wall i's provided with

agai nst sai d vibration.

With the ink absorbing member disposed, and by

defining the ink absorbing rate of ink absorbing member

and the surface of ink absorbing member,

the influence

5 of ink dripping from the ink tank in unsealing can be

suppressed to the minimum.

If all the requirements are carried out, the

tremendous effect can be exhibited, but if singly

implemented, there is superior effect to the

10

conventional form.
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33. A imk-eart+edge-acgording to claim2, wherein the angle [err] made by
the | ng|t¥g'£ dlre(tlon of said wall to said vibration direction is
| ess tfh é% J 0 and said wall is provided with nmeans for

aid wal | against said vibration., . . 34. An

d an ink-jet head connected to an ink supply port
of said ink cartridge, and capabl e of discharging the ink supplied from
said i nk supplyHporistorL.augkEpi pg: di scharge orifices.

1. An ink cartridge for ink jet, having:an ink
containing portion for containing the ink to be
supplied to an ink-jet head, and a 1id for covéring
said ink containing portion, characterized in that a
wall of said ink containing portion and one face of
said lid are welded together owing to frictional heat

by wvibration.

2. An ink cartridge according to claiﬁ 1,
characterized by being in communication with said ink
containing portion via a communication channel, and
further comprising a negative pressure generating
member receiving portion for receiving an negative
pressure generating member for absorbing and holding

the ink.

3. An ink cartridge according to claim 1,
characterized in that the angle 6 made by the
lohgitudinal direction of said wall of said ink
containing portion main body in said ink containiqg

portion to the vibration direction is less than 90°.

4. An ink cartridge according to claim 2,
characterized in that the angle 6 made by the
longitudinal direction of each wall of said ink

" containing portion and said negative pressure

* c L M S *
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e accordlng3to claim3, and

v foki

fromsaid |nk

dehu%aﬁ

i nk cartridge,

i nk cartridge characterized by

conprising an

an ink-jet head connected to an

$upp|y port through ink discharge ori.fices.

An ink-Jet I nk cartrldge characterized By -

-ﬂ"‘!

generating member receiving portion to the vibration

direction is less than 90°.

5. An ink cartridge
characterized in that said
equal to 45°.

6. An ink cartridge
characterized in that said
multidirectional.

7. An ink cartridge
characterized in that said
for preventing collapse of
vibration.

8. An ink cartridge

according to claim 3 or 4,

angle 0 is less than or

according to claim 1,

vibration direction is

according to claim 1,
wall is pfovided with means

said wall against said

according to claim 1 or 2,

characterized in that the angle 6 made by the

1ongitud;nal direction of said wall to said vibration

direction is less than or equal to 90°,

and said wall

is provided with wall collapse preventing means for

preventing collapse of said wall against the vibration.

9. An ink cartridge

characterized in that said

according to claim 7,

wall collapse preventing

means is means for fixing to a fixed jig provided on a

wall outside said ink containing portion or said

| A 1

and capabl e of discharging the ink
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ge according to claim4, and an ink-jet head

to an ink supplly port of said ink cartridge, and capabl e of

di scharjgijng14nieEB @801 shippl i ed from said i nk supply port through ink

di scharfgsg

orifices. 37. An ink-jet ink cartridge characterized by

conpri
connectled

IiNng an 1 nk cartri

ge according-t®gctaimb5, and an ink-jet head
Iy port of said I nk cartridge, and capabl e of

fo an ink supc

di scharging the ink supplied fromsaid ink supply port through ink

di schar ge

ori fadgStive pressuss.géheiraking!méibesatételgenghpontioni zed by

10. An ink cartridge according to claim 9,
characterized in that said wall collapse preventing
means relies on a jig to be inserted through an opening

of said ink containing portion.

11. An ink cartridge according to claim 1,
characterized in that at least said wall of said ink
containing portion with frictional heat produced by the
vib;ation among said ink containiﬁg portion and one

face of said 1id are made of the same material.

12.. Aq ink cartridge according to claim 1,
characterized in- that the'melting point of a material
forming at least the wall of said ink containing
portion with frictional heat produced by said vibration
among said ink containing portion and that of a

material forming one face of said 1id are equal.

13. An ink cartridge according to claim 1,
characterized in that the melting point of the material
forming at least the Wall of said ink containing
portion with frictional heat produced by said vibration
among said ink containing portion and that of the
material forming one face of said lid are higher than

that of a material forming the other section of said

* c L L} S *



conpri st Ny *AACEMKNT &HEET dge according to claim6, and an ink-jet head

connect gdiT0O an Tk squl port of said I nk cartridge, and capabl e of
di schar pi hg 1t‘??§g]5§ﬁ1 s‘upp'l ied fromsaid ink supply port through ink = .
di schar gej or'i S. - 85- 39. An ink-jet ink cartridge

charact pr -eenpAising an ink cartmi dge according to claim7, and an
I nk-j et} head connected ta an ink supply port of said

ink containing portion.
14. An ink cartridge according to claim 1,
chafacterizéd in that said ink containing portion has

means for suppressing the amplitude of said vibration.

15. An ink cartridge according to claim 14,

-\W/ characterized in that said amplitude suppressing means
comprises engagement-means provided on said ink
containing portion, and engaged means provided on said
lid and being engaged by said engagement means.

16. An ink cartridge according to claim 1,
'characterized by further comprising means for screening
outer welding burrs produced due to said vibration in
welding.

U

17. An ink cartridge according to claim 2,
characterized by further comprising at least one member
for securing said negative pressure generafing member
to said negative pressure generating member receiving

portion.

18. A manufacturing method of an ink-jet ink
cartridge héving an ink containing portion for storing
the ink to be supplied to an ink-jet head and composed

of an ink containing portion main body and a 1id,

* [ L M H] *
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I nk cartriﬂ@ﬁﬁﬂgﬁﬂg£ﬁﬁﬁbfe of discharging the ink supplied fromsaid ink
supply poert through ink jdlscharge orifices. 40. An ink-jet ink
cartridgé ¢hat4®ER i228d by, conprising an ink cartridge according to claim
8, and an}ink-jet head cohnected to an ink supply port of said ink- '
cartridge, and capapre of discharging-t18® i-nk supplied fromsaid ink
supply pert. . through ink discharge orifices. '

characterized in that after said ink containing portion
main body and said 1lid are superposéd on one another,
said ink containing portion main body and said 1id are
welded together due to frictional heat produced at a
contact region by applying the vibration to said ink

containing portion main body and said 1lid.

19. A manufacturing method of an ink-jet ink
cartridge according to claim 18, characterized by using
a vibration jig which applies the vibration to said ink
containing portion main body and said 1id, and means
for preventing occurrence of slip between said ink

containing portion main body and said 1lid.

20. A manufacturing method of an ink-jet ink
cartridge according to claim 19, characterized in that

said slip preventing means utilizes vacuum adsorption. .

21. A manufacturing method of an ink-jet ink
cartridge according to claim 18, characterized in that
a sealant or an adhesive is infiltrated into outer
welding burrs produced due to said vibration in

welding.

22. A manufacturing method of an ink-jet ink
cartridge comprising an ink containing portion for

containing the ink to be supplied to an ink-jet head, a

Tk C L M s ok
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negative pressure generating member receiving portion
in communication with saﬁd ink containing portion via.a
communication channel_aﬁd receiving a negative pressure
generating member for absorbing and hoiding the ink,
and a 1lid for covering said negative pressure
generating member receiving portion and said ink
receiving portion, characterized in that;

after said ink containing portion'and said
negative pressure generating member receiving portion
and said l1lid are superposed on one another, said ink
containing portion and said negative pressure
generating member receiving portion and said lid are
welded together with frictional heat produced at a
contact region by applying the vibration to said ink
containing portion and said negative pressure

generating member receiving portion and said 1lid.

23. A manufacturing method of an ink-jet ink
cartridge according to claim 22, characterized in that
said vibration is stopped in a vibration direction
where said communication channel is enclosed by said
negative pressure generating member with said negative
pressure generating member placed in close contact with

a wall of said ink containing portion.

24. A manufacturing method of an ink-jet ink

cartridge according to claim 18 or 22, characterized in

’ * c L M H] *
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that a welding line formed by said vibration has no

branch.

25. A manufacturing method of an ink-jet ink
cartridge according to claim 22, characterized in that
the welding liné formed by said vibration is formed
independently between said ink containing portion and
said negative pressure generating member receivin§

portion.

26. A head cartridge-eharacterizéd by comprising
an ink cartridge according to any one of claims 1 to

17, and an ink-jet head for recording by being supplied

~with the ink from said cartridge.

27. An ink~-jet ink cartridge characterized by
compfising an ink caftridge according t§ claim 1, and
an ink-jet head connected fo an ink supply port of said
ink cartridge, and capable of discharging the ink
supplied from said ink supply port through ink

discharge orifices.

28. An ink cértridge according to claim 2,

wherein said vibration direction is multidirectional.

29. An ink cartridge according to claim 3,

wherein said vibration direction is multidirectional.

* c L M S . %
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30. An ink cartridge according to claim 4,

wheréin said vibration direction is multidirectional.

31;' An ink cartridge according to claim 5,

wherein said vibration direction is multidirectional.

32. An ink cartridge according to claim 2,
wherein said wall is provided with means for preventing

collapse of said wall against said vibration.

~

33. An ink cartridge according to claim 2,

wherein the angle 6 made by the longitudinal direction

of said wall to said vibration direction is less than
or equal to 90° and said wall is provided with means
for preventing collapse of said wall against said

vibration.

34. An ink-jet ink cartridge characterized by
comprising an ink cartridge accérding to claim 2, and
an ink-jet head connected to an ink supply port of said
ink cartridge, and capable of discharging the ink
supplied from said ink supply port through ink

discharge orifices.

« ¢ L M s x "
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35. An ink-jet ink cartridge characterized by
comprising an ink cartridge according to claim 3, and
an ink-jet heéd connected to an ink supply port of said
ink cartridge, and capable of discharging the ink
supplied from said ink supply port fhrough ink

discharge orifices.’

36. An ink-jet ink cartridge characterized by
comprising an ink cartridge according to claim 4, and
an ink-jet head connected to an ink supply port of said
ink cartridge, and 'capable of discharging the ink
supplied ffom said ink suéply port through ink -

discharge orifices.

37. An ink-jet ink cartridge characterized by
cdmprising an ink cartridge according to claim 5, and
an ink-jet head connected to an ink supply port of said
ink cartridge, and capable of discharging the ink
supplied from said ink supply port through ink

discharge orifices.

38. An ink-jet ink cartridge characterized by
comprising an ink cartridge according to claim.é, and
an ;nk—jet head connected to an ink supply poft of said
ink cartridge, and capable of dischérging the ink
supp;ied from said ink supply port through ink

discharge orifices.

* ¢ L M § %
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39. An'ink-jet ink cartridge characterized by
comprising an ink cartridge according to claim 7, and .
én-ihkejet head connected to an ink supply port of said
.ink cartridge, and capable of discharging the ink |
supplied from said ink supply port through ink

discharge orifices.

40. An ink-jet ink cartridge characterized by
compriéing an ink cartridge according to claim 8, and
an inkfjet head conriected to an ink supply port of said
ink cartridge, and capable of discharging the ink
supplied from said ink supply port through ink

discharge orifices.

--\K
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AN INK TANK CARTRIDGE, A MANUFACTURING METHOD THEREOF AND A

PACKAGING STRUCTURE OF THE INK TANK CARTRIDGE

ABSTRACT OF THE DISCLOSURE

An ink-jet ink cartridge (100) having an ink containing portion
(2) for dontaining the ink to be supplied to an ink-jet head, and
a 1lid (3) for covering the ink containing portion, charaéterized
in that a wall of the ink containing portion and one face of the

lid are welded together owing to frictional heat by vibration.

Figure 16



