-1 "I NK TANK (I NKJET | NK CARTRI DGE)" TECHNI CAL FI ELD The invention rel ates
generally to an ink cartridge and rel ated net hods of manufacture or use and
rel at.ed assenblies or conbinations. BACKGROUND ART As used herein the term
"ink cartridge" includes a cartridge which of itself may incorporallé B8 way
be adapted to connect to inkjet printing apparatus or part thereof. The
termal so includes an ink cartridge, the sole function of whichis, to
refill a printer cartridge and therefdre the term"ink cartridge", except
where otherw se specified, is generic to both applications plus any other

application of an ink qaK TAVK (INKJEF INKICARTRIDOR)NYi ng draw ng
illustrates a conventional ink cartridge 100 for an inkjet printer
conprising two sections i.e. an ink supply section 110 containing an ink
bag 111 and a waste ink recovery section 120 havi ng absorbent material 121
to hol d VAEHNIGARMID! rom t he printing process. Sections 110 and 120
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fluid communi cation circui inserted into the inkjet printer. The
probl em encountered in connection with the two sections of ink cartridge
100 in Figure 1 is that it is necessary to have a sufficiently | arge waste
i nk recoBXYKGROUNDP ART to contain an absorbent material having a
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’ ' generic to both applications plus any other application of an ink cartridge.
Figure 1 of the accompanying drawing illustrates a conventional ink cartridge

100 for an inkjet printer comprising two sections i.e. an ink supply section 110

containing an ink bag 111 and a waste ink recovery section 120 having absorbent

material 121 to hold waste ink return from the printing process. Sections 110 and 120

are partitioned by an inner wall 101 forming separated housing chambers. 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 forming a close fluid communication circuit when

inserted into the inkjet printer.

The problem encountered in connection with the two sections of ink cartridge

100 in Figurel is that it is necessary to have a sufficiently large waste ink recovery

section 110 to contain an absorbent material having a capability of recovering the entire

volume of ink supply contained in the ink bag 111. This capability is provided to cover

the unlikely event of its being required to recover all ink that could be dispensed from

ink bag 111. This means the volume of waste ink recovery section 120 has to be

substantially the same as the volume of ink supply section 110. As a result, the volume

of the entire cartridge 100 is large in order to accommodate the entire ink supply

volume in either section of the cartridge.

US patent 5,157,421 addresses a reduction in the overall size of the ink
cartridge. Figure 2 illustrates the cartridge of this US Patent where the design of the ink



cartridge. Figure 2 illustrates the cartridge of this US Patent where the
design of the ink 0 5 JAN 2005 -2- cartridge 200 allows a smaller ogéralil z{t5
size. The ink cartridge 200 has ink supply neans (in a formof an ink bag
210) and a waste ink recovery neans for recovering waste ink, which are
bot h housed within the sane cartridge chanber 201. The waste ink recovery
nmeans has a waste ink bag 220 incl udi ng.a pol yneric absorber 221 therein.
The polyneric absorber 221 has great absorption capabilities with a vol une

requi rem%afm ézg@@rﬁwgg%ﬁﬁ%ﬂowa@@&ewﬂég1koél rr]@agg 290! aﬁﬁés@ ﬁ@tlona'

absor bent used 1n the convention rtr

snal | er \(ﬁi zufmmrp(f)f A0k hRE 2403 end e wastklinkgatoveey tafs for ré&tﬁzmgtveasltéliﬁkbag
220. Further, in enploying a single chanber 201 for both the ink bag 210

and the wdstk anerboﬂmhgu@ﬂ@yltmnéh@/mmmammdg%@amben 20he Thagtastd ink retuagr2 20
upon recovery of waste |nk ca Ll-‘ et by the vol une deié(i ae LN he I nk
suppl y bageaiBchasma ASH Vi wamﬁﬁa lymaricyabsarbeig 24t dRe§is nd herhi s

bl k | he i nk i d
2. conpaglyig s AS SOfE%rn%ﬁt ' On ol fdotgich FadiftidowHit bl ealitafidpt ' 1°
cart ridger %oﬁtrbnyshamﬁ)%%—tgjlu%%}"t to rét‘iCtB'c%Yx@exﬁifﬁl Pﬁﬁsor@éﬂﬂat&ﬁlhﬁé@ge

i ze, however I'S nore ficult t manuf act ur e and I ncreases the

car t ri dgén gesdonvEiatidriat kecdritidgehEheefdre) dgaalligeslime of pslybagabsaber 22
supplying ink and one for recoveri g waste ink. There is the cost of the

two i nk lsagbeasedin theamassm ok pagyh20. Ftip qmplstm:g apsglenhambentBl ifat i s

al so of hi .C red to. nv | absor bent terial

Furt her, bpﬁ’ét Rﬁﬁagﬁﬁ ?@’%S&ecl&@ﬁ}aﬁeﬁ& Hﬁ@é%?eaﬁﬁiﬁn%el‘ﬁ%? ink

mat er i aI V. I I nat ed
t oget her b%g%z:ngﬁm@sljte?&gr{g Q[rpw %%Irgé{g Eggﬁfg‘léll lr%f}ﬂe?v%lp %lnses}}éat t all
si des andu¥# yd&% i frhﬁlpplﬁhgtmp% fa 1%%93 p@fﬁtnlngtme&satmﬁﬁomﬁmwsya made
of hard plasfic~e.g. high density polyethylene i'f the contact |ayer of the
| ani nat edemmatkabicadedustioly dtehgizeand folume of dsprit ¢arerl dgeusi cugnparetinokiegy such

as heat wel ding. Wl ding. a |am nated filmmaterial onto a hard plastic is
bot h di f CPRYRRtIOREHIN @IESH -the rejection rate for quality assure purposes

's high 1T Teakade RRLAeRlchdFcRRhEE fd 8 DaPs 5P 3T thy dchudve Rerdt 0! ded:

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.



Further, depending on the inkjet printer mechanism sone of the waste ink
may be returned into the ink supply bag and can contam nate the unusegyiipk
in the ink cartridge. The problens that exist in ink cartridge as
illustrated in US patent 5,157,421 translate into extrenely high product
cost. 05 JAN 2005 -3- A object of the present invention is to provide an ink
cartridge wherein the size of the carts#iidge is reduced using |less costly
conponents and using sinpler and |l ess costly manufacturing processes. A
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i nk positione e Irnterior 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 val ve at or adjacent said outlet to
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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



reservoir that will be |owernost when the ink cartridge is orientafhed to.its
in use condition, and a needl e or cannula penetratable seal seali d‘Pﬁ@Uﬁ
second port (the "waste ink recovery port") of the housing, wherein said
housi ng about the collapsible reservoir, and nore so as the reservoir

coll apses as ink is taken therefrom defines an ink receiver capable
progressively as the reservoir collapses of taking into the space outside of
the 05 JAN 2005 -4- collapsible reservoir but wholly within the housing at
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Preferably the collapsibie reservoir containing ink is a blow mouided plastics
container having a neck or a head at or adjacent the ink supply outlet, such neck or head
being less disposed to collapse than much of the remainder of the collapsible reservoir.

Preferably the collapsible reservoir containing ink 1s of a kind having a body
with the ink supply outlet offset from any central access of the body and where there
1s a truncation or chamfer of part of the reservoir periphery to improve uptake of ink
by a said dip tube iniet from within the collapsible reservoir.

The mk cartridge of the present invention supply means in the form of thin wall
plastic bottle housed in a cartridge, and, a waste recovery chamber in the same
cartridge. Preferably the cartridge housing 1s of two mouided sealed together using any
suitable jointing technology, such as ultrasonic welding, adhesion, etc.

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



pl astic bottle housed in a cartridge, and, a waste recovery chanber in the
same. cartridge. Preferably the cartridge housing is of two noul ded Seal egs
toget her using any suitable jointing technology, such as ultrasonic
wel di ng, adhesion, etc. The ink supply bottle preferably is blow noul ded to
athinwll formfroma preformor parison in |ow density polyethylene. The
preformcan have, if desired, only a #fonentary exi stence w thout ever
havi ng been cooled to anbient tenperatures. A blow noul ded bottle is perhaps
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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.



have been fully coll apsed and waste i nk chanmber space correspondingly,
increased to be able to fully contain the full amount of waste ink. 0% JAN 7603
Ef fectively, the size of the cartridge in this invention can be snaller

t han 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 carfridge. It is a well known problemin
the inkjet industries that the ink quality is very inportant in ensuring
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may contain dirt particles and excessive air bubbles, both are, effectively,
the biggest eneny to high quality inkjet printing. Therefore, preferably a
one-way valve wthin the ink supply port allows ink to flowonly in an
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Fi gure 3t{eSprigrcdr@ss sectional illustration of the ink cartridge of this
invention. Figure 4a and Figure 4b are diagranmatic views illustrating the
col | apsi bl e Figures issectosnsddtienebillusirdgen of tHe ighireart3idgeicduhis ibeerttmnFi gur e
5d are diagrammtic views illustrating various design considerations given
to ensure a nFigurgrdaand Figwre 4nasediagrunpatic vews élglﬂsttaﬁmgﬁéeiqeklap@bh ri dge
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i Nk supptynsidamsorn(s givéie ensure a minimum amount of unused ink will be left in the ink

cartridge in this invention.

DETAILED DESCRIPTION OF THE INVENTION

Reference is now made to Figure 3 wherein there is described the first
embodiment of this invention.

Ink cartridge 10 has a housing component 11 closeable with a complementary
housing component to define a single chamber 12 containing ink supply means (in the
form of plastic ink bottle 20) and ink recovery means built-in in the same chamber 12
of cartridge 10.

The ink bottle 20 which contains ink has a plastic needle or tube (ie; dip tube)
30 that is assembled onto the offset bottle neck area. The plastic tube 30 allows ink to
be dispensed out of the ink bottle and thus the cartridge effectively. A one-way valve
50 is associated with (eg; inserted onto) the bottle neck as well. A rubber seal plug 40
is plug on to the bottle neck 21 to seal up the bottle, preventing ink leakage and forming
the supply port 14 of the ink cartridge.

The pre-assembled ink bottle assembly is then assembled onto one half of the
ink cartridge housing 11 as shown. At the waste ink return port 15, another rubber seal
plug 41 is plugged onto the ink cartridge housing 11.

The other half or complementary housing component of the ink cartridge

housing is then closed and sealed using for example, ultrasonic welding.



formof plastic ink bottle 20) and ink recovery neans built-in in the sanme
chanber 12 of cartridge 10. The ink bottle 20 which contains ink has a
plastic needle or tube (ie; dip tube) 30 that is assenbled onto tHe ofif sét
bottl e neck area. The plastic tube 30 allows ink to be dispensed out of the
i nk bottle and thus the cartridge effectively. A one-way valve 50 is
associated with (eg; inserted onto) the bottle neck as well. A rubber seal
plug 40 is plug on to the bottle neck-721 to seal up the bottle, preventing
i nk | eakage and formng the supply port 14 of the ink cartridge. The
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It is of a ﬁl asti¢c material such as | ow density pol yethyl ene or other
simlar PPl ditee Ngeaindge. The bottle wall, being flexible with a careful

choi ce of mat %'e %Ilas?lrc] ?nkm@tl_)tltle 20 is a thin wall bottle made by a blow moulding process.

It is of a plastic material such as low density polyethylene or other similar flexible
material. The bottle wall, being flexible with a careful choice of material and wall
thickness, is capable of collapsing when ink is drawn out from the ink bottle 20. When
the ink amount reduces in the ink bottle 20, as a result of being dispensed out by a
suction mechanism from the device that is using it, the internal pressure will drop, thus
causing the bottie wall to collapse.

Now, reference is made to Figure 4a and Figure 4b. When the ink bottle 20 is
full of ink, it occupies almost the entire volume of the ink cartridge 10, leaving a small
amount of empty space to serve as waste ink recovery chamber 12. When ink is
dispensed out through the cannula 60 that penetrates through the rubber seal plug 40,
ink bottle 20 collapses. In the normal working scenario, where all the ink is being
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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speci fi cahkypgagbgged to have a chanf ered end 31 facing towards the chanfer
22 area of the ink bottle 20. The purpose of this arrangenent is to reduce
anmount of unu8efbrerkaasninglths imauatiof mkRhguwdl rémaaindnFhgbokleSde. ink that

1s 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 1s made without a chamfer, the amount
of unused ink is L1 x Hx T. In Figure Sc, 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.



Bef ore exam ning the anount of ink that will remain in the bottle (i.e. ink
that is unable to be fully dispensed out), it is required to note thatan 703
there needs to be sufficient clearance H between the end of the plastic
needl e 30 and the wall, specifically the chanfer area 22 of the ink bottle
20, for proper ink flow Too little cled& ance His undesirable as it wll
sl ow down the ink flowrate. Figure 5a and Figure 5b show that if the
plastic £deMMSis either located at the center or one side of the bottle,

but the Qottl e, ﬁ;kr@?ﬁr Clgg@héﬁ g?@lﬁ&%agdt he amount of unused ink is L1 x

Hx T. In Figure 5c, K ed to allow the cartridge to be
seated in an ar’ngbsngldafﬁnmg]en pltastrispameedhevihgsn akf dupporepd;t withe dproliatendd | nk
left is r.oxi mately QI%HHQGXT. Figure 5d shows that if the chanber is
added to“é?lsed ”etcﬂ}ém%féff)’t 19 H§E R4S be seated in an angle, and the end of the

plastic needl g doﬁa}?slxlﬁé’les@x%ﬂfc%ﬁﬁgmsé)lnkrb%sﬁ@]% Bgh 8se RS oAARUD i hused
ink is approximtely L2 i nce is greater than L2 (L1>L2), the

| east ambomtingf unused ink will result from the design as shown in Figure

5d which is pr erfeeé](%r?{ Yo § e al.ﬁ(ze}getrab]% etspleent se?] sgf?lll‘%fég I;lﬁqbsu J f ert angz’m he oul %Ent

of the pr esent’ I°hv Inven areificis capabl e of
achi evi ngfﬂfé&lohlefﬁsﬂﬁlvedfsaxhxbn cartridge SI ze and | ower product cost. JAN 2005 9

CLAIMS | An ink cartri dge corrprl sin i ncl udi ng, a housi ng (Ijefl ni ng an
interior spacé “SAHEKEFRY 2denErb!steg %ﬁa{mwﬁtwa\ﬁxetlﬁk o8V Y PABET HiidOB Nhast e

Ink recovery ROfdreinQafdiRhsitBa66ut 1k &b @RS &'eﬁfo'he%’?d MO s0GR Mg | Nk

positioned within the interior space thin the "housing, a needle or
cannul a pe}ie:tspsaaﬂlaknsetskan hereirowatia gwalip h@etahréthenkk suq@w Wpdﬁﬁnwmd/ndf t he
outlet of the Ib]ea S| stwe'i eser voi r

cely a 10 as t)e TESerV 11 cpllapses ofota Mg 1 € & gc%ecgurtsip q’ﬂseal
seal i ng the 1Wéls?pe IR EEHVer § Port ot ﬁg P1’?8us if g W?lé?’ an said housi ng
about t heoligsitapsdsbiveir besehydd w;th:anﬂe PafséheS0 laast sﬁlhﬁalﬁtﬁﬂ‘al@ raV@if the ink content of
the collapsible reservair,
and wherein the collapsible reservoir has its outlet such as to restrict ink supply from the
reservoir 10 via the dip tube and the ink supply port,
and wherein the dip tube has its inlet at or adjacent that internal periphery of the
collapsible reservoir that will be lowermost when the ink cartridge is oriented to its in use
condition,
and wherein the collapsible reservoir containing ink and the dip tube has been Jocated in
one part of the housing prior to the other part of the housing being sealed together,
and wherein the collapsible reservoir containing ink is a blow moulded plastics container
having a neck or a head at or adjacent the ink supply outlet, such neck or head being Jess
disposed to collapse than much of the remainder of the collapsible reservoir,
and wherein the collapsible reservoir containing ink is of a kind having a body with the
ik supply outlet offset from any central axis, if any, of the body and where there is a truncation
or chamfer of part of the reservoir periphery to improve uptake of ink by said dip tube inlet from

within 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

Teservolr containing ink, prior to assembly of the two moulded parts together.



coll apses as ink is taken therefromvia the dip tube and the ink supply
port, defines an Ink receiver capable progressively as the reservdifr jaN s
col | apses of taking into the space outside of the collapsible reservoir but
wholly within the housing at |east substantially all of the ink content of
the col |l apsible reservoir, and wherein the collapsible reservoir has its
outlet such as to restrict ink supply fromthe reservoir to via the dip
tube and the ink supply port, and wherein the dip tube has its inlet at or
ad] acent 4hal ARG OAGROL! BNGKY iPLae wiElhl BRSNS, FARELIAI K of falindikt D
| ower nost™ when the In e’is oriented ts 111 use condition, and
wher ei n tmeh@mhtaﬁﬁlﬂheﬂmewsavmﬂmgmumﬂalnfmgpmmkmahdhmhmuplp tube has been

| ocated 1'D one part of the housing prior to the other part of the housing
bei ng seal ed together, and wherein the coll apsible reservoir containing ink
is a blow noul ded plastics container having a neck or a head at or adjacent
the ink supply outlet, such neck or head being | ess disposed to coll apse

t han much of the renainder of the collapsible reservoir., and wherein the
col l apsible reservoir containing ink is of a kind having a body with the
ink supply outlet offset fromany central axis, if any, of the body and
where there is a truncation or chanfer of part of the reservoir periphery
to inprove uptake of ink by said dip tube inlet from wthin the collapsible
reservoir. 2. A cartridge of claiml wherein said housing is forned at | east
essentially fromtwo noul ded parts, a first noul ded pail being able to
receive and | ocate at | east the collapsible reservoir containing ink, prior
to assenbly of the two noul ded pails together. 05 JAN 10 3. An ink cartridge
as claimed in claim2 wherein one or both of the seals is or are inserted
in the ports after the otherw se sealing together of the parts of the

housi ng.





