CA06- SG -1 | NK CARTRI DGE HAVI NG SLI DABLE SEAL MEMBER Fi el d of the Invention
This invention relates to an ink cartridge. Mire particularly, the
invention relates to an ink cartridge formng part of a print cartridge to
be used in an instantaneous print digital canmera. Background to the
Invention Digital canmeras are becom ng increasingly popular with consuners
for recosdie® i mages. However, a problemexists with such digital cameras
in that, to obtain a hard copy of a print of an inmage, the digital canera
needs to be connected to a conputer for printing out the print. The
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axial ink reservoirs" proposed a repl aceabl e cartridge for such digital
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i's now proposed to provide an ink cartridge with reservoirs containing

only ink. In other words, i nk i sorbed into a sponge but is
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to obtain a hard copy of a print of an image, the digital camera needs to be
connected to a computer for printing out the print. The applicant has, in its co-
pending US patent application, serial number 09/112,783 filed July 10, 1998
and entitled "Ink and media cartridge with axial ink reservoirs" proposed a
replaceable cartridge for such digital cameras.

The digital camera makes use of a page width printhead. By "page width"
is meant that the printhead prints one line at a time on the print media without
traversing the print media, or rastering, as the print media moves past the
printhead.

The cartridge previously disclosed in the applicant's above co-pending US
application makes use of an ink cartridge where the reservoirs contain a sponge
into which the inks are absorbed.

It is now proposed to provide an ink cartridge with reservoirs containing
only ink. In other words, the ink is not absorbed into a sponge but is merely
charged into the ink reservoir itself. It is necessary to inhibit drying out of the
ink and contamination of the ink while the ink is contained in the reservoirs of
the ink cartridge.

Summary of the Invention
According to the invention, there is provided an ink cartridge which
includes
a container defining at least one reservoir in which ink is receivable;




According to the invention, there is provided an ink cartridge which

I ncl udes a container defining at | east one reservoir in which ink is

recei vabl e; CA06-S G -2 an end nolding at a first end of the container, the
nol di ng being breached, in use, by a mating formation of a printhead for
facilitating flow of ink fromthe container to the printhead; and a seal
arrangenmegips.86 an opposed end of the container, the seal arrangement
conprising a pellet of a hydrophobic mpldable material received in said at
| east one reservoir, the pellet being of a consistency to retain its shape

as it is drawn to aid fjrst of the container_as ink is wthdrawn
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plurality of reservoirs, each housing a different type or color of ink, the seal

arrangement comprising a pellet for each reservoir.

The end molding may include a member of an elastomeric material which
is able to be pierced by said mating formation to allow ink flow to the printhead.
The member may be hydrophobic.

Each pellet may be self lubricating to be slidable relative to its associated
reservoir. The moldable material may be a gelatinous material.

The gelatinous material may be a compound of a polymer and a
hydrocarbon which is insertable in a fluent state, when heated, into each of the
reservoirs, the material being settable to a gel consistency when it cools.

The polymer may be a copolymer and may be a thermoplastic rubber.

The hydrocarbon may be a mineral oil, more particularly, a white mineral
oil.

That end of each reservoir having the seal arrangement may be closed off
by an end cap, the end cap being configured to maintain atmospheric pressure
between the seal arrangement and the end cap to facilitate movement of the
pellets towards the first end of the container as ink is withdrawn from the
container. For this purpose, the end cap may have a plurality of openings, one
in fluid communication with each reservoir.

Brief Description of the Drawings
The invention is now described by way of example with reference to the
accompanying diagrammatic drawings in which:-
Figure 1 shows a three dimensional view of a print cartridge;




That end of each reservoir having the seal arrangenent may be cl osed off
by an end cap, the end cap being configured to maintain atnospheric
pressure between the seal arrangenent and the end cap to facilitate
novenent of the pellets towards the first end of the container as ink is
wi thdrawn fromthe container. For this purpose, the end cap nmay have a
pluralityc@ts@penings, one in fluid communication with each reservoir.
Brief Description of the Drawi ngs The_jnvention is now described by way of
exanple with reference to the acconpanying diagrammatic draw ngs in which:
Figure 1 shows_.a three dinensiopal view of a print cartridge;, CA06-SG -3
Figure 2 sho&?lgu’c"ﬁ?é oW§ rtheseshmensional, iseptapnaliviswy of theeriph ¢artridge;t r i dge;
Fi gure 3 showsFigutds ekowls sensdeiflensionl, @4BTbAetoNeW bf Hltepithi Srnsdsd;r i dge;
and Fi gur%lcf, shows a three di nensional, exploded view of" an ink cartridge,
in accordance with the invention, formng part of the print cartridge; and
Fi gure 5 showsFigurey ekowis atinsealimiensiomal, ekphodediviev bf ar inloéartiidg®rinnt
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10 incl udes ar'igwre Tahaws & ereeslimensigpabrigwrafan air filter bftherprémit i on. The
print cargdrtidd@ge.t o i ncludes a housing 14. As illustrated nore clearly in
Figure 2 of the draw ngs, the housing 14 is defined by an upper nolding 16
and a |ower nolding 18. The noldings 16 and 18 clip together by neans of

clips 20. The housi ng DetailedDesceiption afitheabradingsch provi des an
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cartridge 10. The print cartridge 10 includes an ink cartridge 12, in accordance
with the invention.
The print cartridge 10 includes a housing 14. As illustrated more clearly
in Figure 2 of the drawings, the housing 14 is defined by an upper molding 16
and a lower molding 18. The moldings 16 and 18 clip together by means of clips
20. The housing 14 is covered by a label 22 which provides an attractive
appearance to the cartridge 10. The label 22 also carries information to enable
a user to use the cartridge 10.
The housing 14 defines a chamber 24 in which the ink cartridge 12 is
received. The ink cartridge 12 is fixedly supported in the chamber 24 of the
housing 14.
A supply of print media 26 comprising a roll of film/media 34 wound
about a former 28 is received in the chamber 24 of the housing 14. The former
28 is slidably received over the ink cartridge 12 and is rotatable relative thereto.




a user to use the cartridge 10. The housing 14 defines a chanber 24 in
which the ink cartridge 12 is received. The ink cartridge 12 is fixedly
supported in the chamber 24 of the housing 14. A supply of print nedia 26
conprising a roll of filmmedia 34 wound about a forner 28 is received in
t he chanber 24 of the housing 14. The former 28 is slidably received over
the ink cgfpbksédge 12 and is rotatable relative thereto. CA06-SG -4 As
illustrated in Figure 2 of the draw ngg, when the upper nolding 16 and

| ower nmol ding 18 are clipped together, an exit slot 32 is defined through

whi ch a tongue, of. t he er. 34 is_ejected. The cartridge 10 .includes a
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moldings of suitable synthetic plastics material, such as polystyrene.
The drive roller 38 includes a drive shaft 46 which is held rotatably
captive between mating recesses 48 and 50 defined in a side wall of each of the
upper molding 16 and the lower molding 18, respectively, of the housing 14. An
opposed end 52 of the drive roller 38 is held rotatably in suitable formations
(not shown) in the upper molding 16 and the lower molding 18 of the housing
14.
The drive roller 38 is a two shot injection molding comprising the shaft
46 which is of a high impact polystyrene and on which are molded a bearing
means in the form of elastomeric or rubber roller portions 54. These portions
54 positively engage the paper 34 and inhibit slippage of the paper 34 as the
paper 34 is fed from the cartridge 10.
The end of the roller 38 projecting from the housing 14 has an engaging
formation in the form of a cruciform arrangement 56 (Figure 1) which mates
with a geared drive interface (not shown) of a printhead assembly of a device,
such as a camera, in which the print cartridge 10 is installed. This arrangement
ensures that the speed at which the paper 34 is fed to the printhead is
synchronised with printing by the printhead to ensure accurate registration of
ink on the paper 34.
The ink cartridge 12 includes a container 58 which is in the form of a
right circular cylindrical extrusion. The container 58 is extruded from a

suitable synthetic plastics material such as polystyrene.




The drive roller 38 is a two shot injection nolding conprising the shaft

46 which is of a high inpact polystyrene and on which are nol ded a bearing
nmeans in the formof elastonmeric or rubber roller portions 54. These
portions 54 positively engage the paper 34 and inhibit slippage of the
paper 34 as the paper 34 is fed fromthe cartridge 10. The end of the

roll er 38c468¢ecting fromthe housing 14 has an engaging formation in the
formof a cruciform arrangenent 56 (Fi%ure 1) which nmates with a geared
drive interface (not shown) of a printhead assenbly of a device, such as a
canera, in which th rint cartrid 1 is installed. Thjis_arrangenent
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container 58 having the end cap 62.

A seal arrangement 66 is received in the container 58 at the end having

the end cap 62. The seal arrangement 66 comprises a quadrant shaped pellet

68 of gelatinous material slidably received in each reservoir 60. The gelatinous

material of the pellet 68 is a compound made of a thermoplastic rubber and a

hydrocarbon. The hydrocarbon is a white mineral oil. The thermoplastic

rubber is a copolymer which imparts sufficient rigidity to the mineral oil so that

the pellet 68 retains its form at normal operating temperatures while

permitting sliding of the pellet 68 within its associated reservoir 60. A suitable

thermoplastic rubber is that sold under the registered trademark of "Kraton" by

the Shell Chemical Company. The copolymer is present in the compound in an

amount sufficient to impart a gel-like consistency to each pellet 68. Typically,

the copolymer, depending on the type used, would be present in an amount of

approximately three percent to twenty percent by mass.




openings 64 defined init. An opening 64 is associated wth each reservoir
60 so that atnospheric pressure is maintained in the reservoir 60 at that
end of the container 58 having the end cap 62. A seal arrangenent 66 is
received in the container 58 at the end having the end cap 62. The seal
arrangenment 66 conprises a quadrant shaped pellet 68 of gelatinous _
mat eri al &dok&ably received in each reservoir 60. The gel atinous nmaterial
of the pellet 68 is a compound nmade ofga thernoplastic rubber and a

hydr ocar bon. The hydrocarbon is a white mineral oil. The thernoplastic

[ nt rigidity to the mneral oil
;gb?ﬁ;t | St ﬁecg[ gt qléé:‘?t]ﬂl S%{ e Sff‘@rjf i CI tﬁﬁ}egscfg’édégmge@@h‘perat ures
whi | e pen‘eﬁblltvfolun@% dhs Be?tgclﬁrgé@@\gﬂﬁité art%iﬁlle%! tgzbb of iﬁlﬁI tﬁéfﬁﬁp%ﬁasfﬁfg&vm r

s tha under |
£ acommr 16 BiPt R B IR0 o 2R Fecario 2} G B Fompebingap v
present itosehéo &u‘npﬁlmplellem 68n Atanespheris piéssurebehind thepaﬂétsaﬁﬁg e]haﬂ ik} ke
consi stegmhsp?ﬁ@ght@eﬁén%% 68GaciBRhE Bhi ap cbESERRIHNIG smippendi ng on the

type use gg resent in ree percent to
twenty peWHBgFavH rl%'éﬁhe EAE o8 0.ghe pellets, 68,h\éhl@]®ﬂ¥ﬁ>‘iﬂ}uﬁllub§1daélalgedldm t hat

it becone@wdrdi 8n o@@@@&ﬁﬁhofﬂlﬁ%@h‘t’ﬂhér 9. *]Tﬁé p@ﬁ@ﬂg @b @Hk S
particul ar t.he co our dinto

| nk S
each reseth o(?/fgﬁ%Bowéer when %ﬁﬂn@h@t SPWE?\Hé‘HaUPB 0&&9 F@‘ 111& f1t he pell et
68. At nospehenvoir o esd alse ihbibindrytmgopedf thieinkn thdwseirveir 6@t ThBat end of

he Teservares o8 b RuioBmPRi SR fp AL TR e Pl B pstipite ™ 1O

t owar ds &P-opposed end of the container 58. The pellets 68 stop i nk

enptying out Medﬁ%s@@ehawﬁsewame? 8rib 8fbsed B Y dn Of the
t e |n

ink in the ervoir 6o, and a Jnhibit drying out o

r eser voi r7%0]'5’ éﬁ% 72 GRigd an gl?%e IRgFOJSREINE anelgstoraeric sea ﬁﬁPlﬁlillﬁg I eak age of

i nk fr omipelkedastonidric seal molding 74, which is hydrophobic, has sealing curtains
76 defined therein. Each sealing curtain 76 has a slit 78 so that a mating pin
(not shown) from the printhead assembly is insertable through the slits 78 into
fluid communication with the reservoirs 60 of the container 58. Hollow bosses
80 project from an opposed side of the ink collar molding 70. Each boss 80 is
shaped to fit snugly in its associated reservoir 60 for locating the ink collar
molding on the end of the container 58.

Reverting again to Figure 3 of the drawings, the ink collar molding 70 is

retained in place by means of a carrier or fascia molding 82. The fascia molding
82 has a four leaf clover shaped window 84 defined therein through which the
elastomeric seal molding 74 is accessible. The fascia molding 84 is held captive
between the upper molding 16 and the lower molding 18 of the housing 14. The
fascia molding 84 and webs 86 and 88 extending from an interior surface of the
upper molding 16 and the lower molding 18 respectively, of the housing 14
define a compartment 90. An air filter 92 is received in the compartment go
and is retained in place by the end molding 84. The air filter 92 cooperates with
the printhead assembly. Air is blown across a nozzle guard of a printhead
assembly to effect cleaning of the nozzle guard. This air is filtered by being
drawn through the air filter 92 by means of a pin (not shown) which is received
in an inlet opening 94 in the fascia molding 82,




60. The opposed end of the container 58 is closed off by an ink collar
nol ding 70. Baffles 72 carried on the nolding 70 receive an el astoneric
seal nolding 74. The elastoneric seal nolding 74, which is hydrophobic, has
sealing curtains 76 defined therein. Each sealing curtain 76 has a slit 78
so that a mating pin (not shown) fromthe printhead assenbly is insertable
through thgsstits 78 into fluid communication with the reservoirs 60 of
the container 58. Hollow bosses 8o preject froman opposed side of the ink
collar nmolding 70. Each boss 80 is shaped to fit snugly in its associated
reservoir 60 fQr l.ocatin ,thﬁoink col |l ar l,ding on the end of the
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88 extending froman interiror surface of the upper nolding 16 and the
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being dr . Lr fal 2 by nmeans of a pin (not shown) which
is recei V(Z%ghlbgE%g%@%dgiﬁ.gﬁ{:}j}léﬁgiugn the fascia nolding 82. CA06-SG -7
The air filterAmarioitichoppaning 134 ésdefinagbingie lidno8. Jlieais ovtlet perdngwi ngs.
The air finifigly, Bclo9PoifdeR MAnf bl hmPpadeyd 1 When'the flidrid isBoia 102 is
synthetic. fi br.ye bas%j and?i S arrangtehd I.n a%l ut eeélﬂfh%r m t_rod:dlrlﬁ_creas_e t he
surface 1N positioninthe compartment 9o, the air outlet opening 114 is in register with

the opening 94 in the fascia molding 82. The pin from the printhead assembly

pierces the film 116 then draws air from the atmosphere through the air filter 92
prior to the air being blown over the nozzle guard and the printhead of the
printhead assembly.

The base molding 104 includes locating formation 118 and 120 for
locating the filter medium 102 in position in the canister 104. The locating
formations 118 are in the form of a plurality of pins 122 while the locating
formations 120 are in the form of ribs which engage ends 124 of the filter
medium 102.

Once the filter medium 102 has been placed in position in the base mold
106, the lid 108 is secured to the base molding 106 by ultrasonic welding or
similar means to seal the lid 108 to the base molding 106.

When the print cartridge 10 has been assembled, a membrane or film 96
is applied to an outer end of the fascia molding 82 to close off the window 84.
This membrane or film 96 is pierced or ruptured by the pins, for use. The film
96 inhibits the ingress of detritus into the ink reservoirs 60.

An authentication means in the form of an authentication chip 98 is
received in an opening 100 in the fascia molding 82. The authentication chip
98 is interrogated by the printhead assembly 98 to ensure that the print
cartridge 10 is compatible and compliant with the printhead assembly of the
device.



area available for filtering purposes. Instead of a paper based filter
medi um 102 other fibrous batts could also be used. The filter medi um 102
is received in a canister 104. The canister 104 includes a base nol ding
106 and a Iid 108. To be accommpdated in the conpartnment 90 of the housing
14, the canister 104 is part-annular or horse shoe shaped. Thus, the
cani ster dQédspas a pair of opposed ends no. An air inlet opening 112 is
defined in each end 110. An air outletgopening 114 is defined in the lid
108. The air outlet opening, initially, is closed off by a filmor
menbrane 116. \Wep.,the filter, .92 is noynted in position in the conpartnent
90, the air thtI"Qﬂb&ﬁ'é’ﬁ’?‘?faatfilzbﬁ@rFW%ﬁj@ﬁ%‘fﬁ’rthﬂi%rﬁthﬁtH@Wﬁng 94 in the
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and 120 f : : ilds ' ' ifion in the canister
104. The oncszlaltél}%gtull?grrE icgénésélﬁgsg?gbggﬁ%ﬁét*éo%rnﬁn&?)‘%et'a plurality of pins 122
while the locating formations 120 are in the formof ribs which engage
ends 124 of the filter nmedium 102. Once the filter nedium 102 has been
pl aced in position in the base nold 106, the lid 108 is secured to the
base nol ding 106 by ultrasonic welding or simlar neans to seal the |id
108 to the base nol ding 106. Wen the print cartridge 10 has been
assenbl ed, a nenbrane or film96 1is applied to an outer end of the fascia
nol ding 82 to close off the window 84. This nenbrane or film96 is pierced
or ruptured by the pins, for use. The film 96 inhibits the ingress of
detritus into the ink reservoirs 60. An authentication neans in the form of
an authentication chip 98 is received in an opening 100 in the fascia
nol di ng 82. The authentication chip




98 is interrogated by the printhead assenbly 98 to ensure that the print
cartridge 1o is conpatible and conpliant with the printhead assenbly of the
device. CA06-SG -8 It will be appreciated by persons skilled in the art
that nunmerous variations and/or nodifications nmaybe nmade to the invention
as shown in the specific enbodinents without departing fromthe spirit or
scope of ghesginvention as broadly described. The present enbodi nents are,
therefore, to be considered in all regpects as illustrative and not
restrictive. CA06-SG CLAIM5 9 1. An ink cartridge conprising at |east one

I nk reserémy first and second seal nenbers arranged at opposed ends
of the in voir so as to contain ink wwthin the ink reservoir,
wherein: the first seal nenber is arranged to be breached, in use, by a
mating formatjon.of a.printhead. thereby faciJitating t wi t hdrawal of the
"k fPom Phe 4R Iiearliifd fornGRSng SIG plik insdnideead Batandbal rember 1<
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of at nosp LG 1 . : . menber as the ink is wthdrawn
fromthe Wbﬁl @gfi@lg];ﬁ?ﬁhg%%@sae?ﬁ?l?, ge&gg{dor ding to claim1, wherein the
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pressure between the second, seal nber "and the end cap. 3. A cartridge
accor di ng™*d e EPH ,tm}r&hﬁa‘it?é‘gcond seal nember is independent of the
end cap. the second seal member is arranged to be drawn, in use, towards the first

seal member through action of atmospheric pressure on the second seal
member as the ink is withdrawn from the ink reservoir.

2. A cartridge according to claim 1, wherein the opposed end of the ink
reservoir having the second seal member is closed off by an end cap, the end cap
being configured to maintain atmospheric pressure between the second seal
member and the end cap.

3. A cartridge according to claim 2, wherein the second seal member is
independent of the end cap.

4. A cartridge according to claim 1, wherein the second seal member
comprises a pellet of a hydrophobic, moldable material received in the ink
reservoir, the pellet being of a consistency to retain its shape as it is drawn
towards the first end of the ink reservoir.

5. A cartridge according to claim 4, wherein the moldable material is a
gelatinous material.

6. A cartridge according to claim 5, wherein the gelatinous material is self-
Tubricating to be slidable relative to the ink reservoir.

7. A cartridge according to claim 5,wherein the gelatinous material is a
compound of a polymer and a hydrocarbon which is insertable in a fluent state,




4. A cartridge according to claim1, wherein the second seal nenber
conprises a pellet of a hydrophobic, noldable material received in the ink
reservoir, the pellet being of a consistency to retain its shape as it is
drawn towards the first end of the ink reservoir. 5. A cartridge according
to claim4, wherein the noldable material is a gelatinous material. 6. A
cartridgecaeserding to claimb5, wherein the gelatinous nmaterial is self-
lubricating to be slidable relative tqgothe ink reservoir. 7. A cartridge
according to claim5, wherein the gelatinous material is a conpound of a
pol ymer and a hydrocarbon which is ipsertahle iin a fluyent state, CA06-SG
-10 when Wgﬁf‘ @G,thdnilgottﬁ% H%’Q?@SP@@@& \Fg'? materal @%F‘Ftﬁbtiﬁé? Agckettable to a
gel consexiststeycyRen ittcootdl s. 8. A cartridge according to claim?7,
wherein the polyner is a thernoplastic rubber. 9. A cartridge according to
claim7, wherein the hydrocarbon is a mneral oil. 10. A cartridge

accor di ngBt o cA eamrigge Acnording toalin 3 wigeraimpthe polyer of a theemioptastic

reservoi rg;ppeach housing a different type of ink, the second seal menber
conprising a pellet for each ink reservoir. 11. A cartridge according to
claim1l1, wherein the first seal nenber conprises elastoneric materi al

whi ch is @bl e A eartoddpé ﬁé&)@dirl@totcmgﬁni\;{z,th@&eﬁPﬂf%}!d?Bcﬁimhh@a niinepdihead. 12
A cartrlq%g according to claim 11, erein the first seal menber is

hydr ophobi'c.

10. A cartridge according to claim 3, further comprising a plurality of the ink
reservoirs, each housing a different type of ink, the second seal member
comprising a pellet for each ink reservoir.

11. A cartridge according to claim 1, wherein the first seal member comprises
elastomeric material which is able to be pierced by the mating formation of the
printhead.

12. A cartridge according to claim 11, wherein the first seal member is
hydrophobic.




