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application of an ink cartridge. Figure 1 of the acconpanyi ng draw ng
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The ink bag 112 in section 110 is coupled to an outlet port 113 and the
absorbent material 121 is in contact with an inlet port 123 form ng a cl ose
fluid CONBATKGROUNDIARTt When inserted into the inkjet printer. The
probl em encountered in connection with the two sections of ink cartridge
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mechani sm sonme of the waste ink nay be returned into the ink supply bag
and can contam nate the unused ink in the ink cartridge. The probl ens that

exist in ink cartridge as illustrated in US patent 5,157,421 translate into
extrenmely high product cost. -3




A obj ect of the present invention is to provide an ink cartridge wherein
t'he size of the cartridge is reduced using |ess costly conponents and using
sinpler and | ess costly manufacturing processes. A further or alternative
object to provide an ink cartridge less likely to allow waste ink

contam nation of unused ink. SUWARY OF THE | NVENTI ON The ink cartridge of
the present invention is of a kind havi'ng both an ink supply and recovery
system It wll ve application wi.th printer carfri fi.l.ling,apparatus
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bag 220 upon recovery of waste ink can be offset by the volume decrease in the ink
supply bag 210 in supplying ink to a printer jet printing mechanism. This enables a
remarkable reduction in the size and volume of the ink cartridge as compared to the
conventional ink cartridge.

The improved design of cartridge as in US patent 5,157,421 may achieve overall
small cartridge size, however, it is more difficult to manufacture and increases the
cartridge cost. Particularly, the cartridge uses two ink bags: one for supplying ink and
one for recovering waste ink. There is the cost of the two ink bag rather than one. High
capacity polymer absorbent material is also of higher cost as compared to conventional
absorbent material. Further, the ink bag and waste recovery bag are made of multi-layer
material such as nylon film, polyethylene film and thin metal film laminated together.
This costly multi-layer laminated material is then sealed at all sides and welded to the
inlet port 230 and outlet port 240 (commonly made of hard plastic e.g. high density
polyethylene if the contact layer of the laminated material is polyethylene film)
respectively using technology such as heat welding. Welding a laminated film material
onto a hard plastic is both difficult and risky as the rejection rate for quality assure
purposes is high if leakage between laminated film and hard plastic is to be avoided.
Further, depending on the inkjet printer mechanism, some of the waste ink may be
returned into the ink supply bag and can contaminate the unused ink in the ink
cartridge.

The problems that exist in ink cartridge as illustrated in US patent 5,157,421

translate into extremely high product cost.



recovery port") of the housing, wherein said housing about the coll apsible
reservoir, and nore so as the reservoir collapses as ink is taken
therefrom defines an ink receiver capable progressively as the reservoir
col | apses of taking into the space outside of the -4 col |l apsi bl e
reservoir but wholly within the housingjat |east substantially all of the

I nk content of the collapsible reservoir. Preferably said housing is forned
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parts together. Preferably a said one wdy valve and a dip tube is present.

Pr ef er abl gostly mamefabtuyingfprotessenl | apsi bl e reservoir containing ink, the one
way val ve and the dip tube has been |ocated in _gne part of the housing
prior to the ofHarthenapaliemative obiest HoDEIVRdE Bl it cartrdge) lash dikebyoto allow

gne or both seal,s is or are inserted in the ports after

Pr ef er abl of th
t he ot her%ﬁ%tsl%ﬁ?mﬁﬂn{@wﬂﬁ?nwdfm conponents of the housing. Preferably

the col |l apsible reservoir containing ink is a bl ow noul ded plastics
cont ai ner having a neck or a head at or adjacent the ink supply outlet,

such neckSUMMEARYOOFTHEINVENDION! to col | apse than nuch of the
remai nder of the collapsible reservoir. Preferably the coll apsible

reservoir cont Bhoinkearmidgeof die presentdnveationds of »king having both andirk supnly y
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of ink a5 disclosed in the patent specification being filed simultaneously herewith.

In a first aspect the present invention consists in an ink cartridge comprising
or including

a housing defining an interior space and having two ports to that space,

a collapsable reservoir containing ink positioned within the interior space within
the housing and having its outlet (“ink supply outlet”) at or adjacent one of said ports
(“the ink supply port”),

optionally, a one way valve at or adjacent said outlet to allow only ink egress
from the reservoir,

(whether forming part of the optional one way valve or distinct therefrom) a
needle or cannula penetratable resilient seal sealing the optional one way valve and/or
the ink supply outlet,

optionally, a dip tube from said optional one way valve or said ink supply outlet,
said dip tube having its inlet at or adjacent that internal periphery of the collapsible
reservoir that will be lowermost when the ink cartridge is orientated to its in use
condition, and

a needle or cannula penetratable seal sealing the second port (the “waste ink
recovery port”) of the housing,

wherein said housing about the collapsible reservoir, and more so as the
reservoir collapses as ink is taken therefrom, defines an ink receiver capable

progressively as the reservoir collapses of taking into the space outside of the



by a said dip tube inlet fromw thin the collapsible reservoir. The ink
cartridge of the present invention supply nmeans in the formof thin wall

pl astic bottle housed in a cartridge, and, a waste recovery chanber in the
sanme cartridge. Preferably the cartridge housing is of two noul ded seal ed
toget her using any suitable jointing teghnology, such as ultrasonic

wel di ng, adhesion, etc. The ink supply bottle preferably is blow noul ded to
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havi ng beﬁé’ht@%ﬁﬁefc@ll hRNesdrogper atures. A bl ow noul ded bottle is
perhaps the nost perfect neans to store liquid material such as ink. Unlike
the i nk bag whPreferablyhsmd heasihgds farneetilat dease sssehtaldy fronm twe asoulded parts,i sk
of | eakage of ink, a bl ow noul ded bottle, despite its |ow cost, has a
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port. The supply port and waste ink return port are each plug sealed with a
rubber seathepwisg sealusghtogetier nfitheycqipeneds obtheruhisinga fluid ti ght
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illustration of a conventional ink cartridge known
The ink supply bottle preferably is blow moulded to a thin wall form from a

preform or parison in low density polyethylene. The preform can have, if desired, only
a momentary existence without ever having been cooled to ambient temperatures.

A blow moulded bottle is perhaps the most perfect means to store liquid
material such as ink. Unlike the ink bag which is heat sealed at all sides thereby
increasing the risk of leakage of ink, a blow moulded bottle, despite its low cost, has
a homogeneous wall all round and allows only a small opening in the form of an

injection moulded bottle neck that provides communication of ink in an out of the



in the prior art. Figure 2 is a cross sectional illustration of an inproved
ink cartridge known in the prior art. Figure 3 is a cross sectional
illustration of the ink cartridge of this invention. Figure 4a and Figure
4b are diagrammatic views illustrating the collapsible bottle used in the
cartridge of Figure 3. Figure 5a to Figure 5d are diagrammatic views
illustrating various design considerations given to ensure a m ni num anount
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has a housing conponent 11 cldseable wth a c enent ary housi ng conponent
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plastic ink bottle 20) and ink recovery neans built-in in the same chanber
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and formng the supply port 14 of the ink cartridge. The pre-assenbl ed ink
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with a rubber seal plug capable of being pierced to enable a fluid tight communication
to and from both (i) the ink cartridge and the inkjet printer, printer cartridge or the like
requiring ink.

In the ink cartridge the internal chamber of the cartridge housing is able to
contain all the waste ink recovered. In the unlikely worst case scenario where all ink
from the ink bottle is recovered into the waste ink recovery chamber, the bottle would
have been fully collapsed and waste ink chamber space correspondingly increased to
be able to fully contain the full amount of waste ink. Effectively, the size of the
cartridge in this invention can be smaller than has been conventional and preferably can
be smaller than that of the cartridge illustrated in US patent 5,157,421 as neither ink
bag nor absorber material is needed in the cartridge.

It is a well known problem in the inkjet industries that the ink quality is very
important in ensuring both good print functionality as well as printout quality. The
waste ink may contain dirt particles and excessive air bubbles, both are, effectively, the
biggest enemy to high quality inkjet printing. Therefore, preferably a one-way valve
within the ink supply port allows ink to flow only in an outwards direction thereby
precluding the possibility of waste ink flowing back into the ink bottle and

contaminating the unused ink.



In use the ink cartridge is associated by insertion into a device (whether
or the ink jet printer itself or otherwi se) so that two cannulas wll
penetrate through the rubber seal plugs 40 and 41 of both the supply port
14 and waste ink return port 1 S respectively. Upon full penetration, the
rubber seal plug 40 and 41 is capable of self sealing on the penetrating
cannul a thus closing fluid communication between the cartridge 10 and the
devi ce ( i I i ixh khk filling or the inkj et
printer |ﬁ&mﬂﬁﬁ§ﬁm+tgﬁﬁ§ﬁfﬁqpmgshas normal Iy a suction

mechani smthat draw ink fromthe supply port 14 and any waste ink resulted
fromthe device is returned into the waste ink recovery chanber 12 through
the waste ink Figueren is akcrpsydectidnal THesttationtofiaconventional\ink ¢arthifge knebhe to
ensure better print functionality and printout quality by restricting waste
i nk frontEUhﬁameaﬂing t he ink |n the ink supply bottle of the ink
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seal plug 40, ink bottle 20 collapses. In the normal working scenari o,
wher e alilcdrtreddenk this iheeéntiprepl et ed and the majority of the ink is being
used by the device, the ink bottle 20 will fully collapse as shown in
Figure 4b. Neverthel ess sonme anmount of ink will return to the waste ink

recovery due to the coll apse of
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preferably enpfoyed in t e design o the preterre di e of the
present invention. Thus, the invention described herein is capabl e of
achi eving small er overal | cartridge size and | ower product cost. -9
CLAIMS: 1. An ink cartridge conprising or including a housing defining an
|nter|or space and haV|ng tmo ports to that space, a col | apsabl e reservoir
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(whet her forming part of the optional one way valve or distinct therefrom
a needl e or cannula penetratable resilient seal sealing the optional one
way val ve and/or the ink supply outlet, optionally, a dip tube fromsaid
optional one way valve or said ink supply outlet, said dip tube having its
inlet at or adjacent that internal perL?hery of the coll apsible reservoir
that will be | owernost when the ink cartridge is orientated to its in use
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depleted and the majority of the ink is being used by the device, the ink bottle 20 will

fully collapse as shown in Figure 4b. Nevertheless some amount of ink will return to
the waste ink recovery chamber 12 which is now increased in size due to the collapse
of ink bottle 20. In the unlikely event of the worst case scenario where all ink supplied
is returned as waste ink, the waste ink recovery chamber is also sufficient to contain all
the waste ink within the now fully increased in space waste ink recovery chamber 12.

Reference is now back to Figure 3.
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bottle body. The body of the ink bottle preferably also has a chamfer or truncation 22

at the bottom corner on the same side as the bottle neck 21.

The ink cartridge housing 11 preferably has a corresponding chamfered or
truncated corner 13.

The chamfers allows the ink cartridge 10 and thus the ink bottle 20 to be seated
at an angle, at around 45°. The plastic needle 30 is also specifically designed to have
a chamfered end 31 facing towards the chamfer 22 area of the ink bottle 20. The
purpose of this arrangement is to reduce amount of unused ink as illustrated in Figure
5a to Figure 5d.

Before examining the amount of ink that will remain in the bottle (i.e. ink that
is unable to be fully dispensed out), it is required to note that there needs to be
sufficient clearance H between the end of the plastic needle 30 and the wall,
specifically the chamfer area 22 of the ink bottle 20, for proper ink flow. Too little
clearance H is undesirable as it will slow down the ink flow rate.

Figure 5a and Figure 5b show that if the plastic needle is either located at the
center or one side of the bottle, but the bottle is made without a chamfer, the amount
of unused ink is L1 x H x T. In Figure 5S¢, if the chamber if added to allow the cartridge
to be seated in an angle, but the plastic needle has a flat end, the amount of ink left is
approximately (L2)(H+Y) x T. Figure 5d shows that if the chamber is added to allow
the cartridge to be seated in an angle, and the end of the plastic needle is also
chamfered to the same angle, the amount of unused ink is approximately L2 x Hx T.
Since L1 is greater than L2 (L1>L2), the least amount of unused ink will result from
the design as shown in Figure 5d which is preferably employed in the design of the
preferred embodiment of the present invention.

Thus, the invention described herein is capable of achieving smaller overall

cartridge size and lower product cost.
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a housing defining an interior space and having two ports to that space,

a collapsable reservoir containing ink positioned within the interior space within
the housing and having its outlet (“ink supply outlet”) at or adjacent one of said ports
(“the ink supply port”),

optionally, a one way valve at or adjacent said outlet to allow only ink egress
from the reservoir,

(whether forming part of the optional one way valve or distinct therefrom) a
needle or cannula penetratable resilient seal sealing the optional one way valve and/or
the ink supply outlet,

optionally, a dip tube from said optional one way valve or said ink supply outlet,
said dip tube having its inlet at or adjacent that internal periphery of the collapsible
reservoir that will be lowermost when the ink cartridge is orientated to its in use
condition, and

a needle or cannula penetratable seal sealing the second port (the “waste ink
recovery port”) of the housing,

wherein said housing about the collapsible reservoir, and more so as the
reservoir collapses as ink is taken therefrom, defines an ink receiver capable
progressively as the reservoir collapses of taking into the space outside of the
collapsible reservoir but wholly within the housing at least substantially all of the ink
content of the collapsible reservoir.

2. A cartridge of claim 1 wherein said housing is formed at least essentially from
two moulded parts, a first moulded part being able to receive and locate at least the
collapsible reservoir containing ink and any optional one way valve prior to assembly
of the two moulded parts together.

3. An ink cartridge of claim 1 or claim 2 wherein a said one way valve and a dip
tube is present.

4. An ink cartridge as claimed in claim 3 wherein an assembly of the collapsible
reservoir containing ink, the one way valve and the dip tube has been located in one

part of the housing prior to the other component of the housing being sealed thereto.
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7. An ink cartridge as claimed in any one of the preceding claims wherein the
collapsible reservoir containing ink is of a kind having a body with the ink supply
outlet offset from any central access of the body and where there is a truncation or
chamfer of part of the reservoir periphery to improve uptake of ink by a said dip tube

inlet from within the collapsible reservoir.



