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printers. It has been devel oped primarily to provide a
fluidics systemwhich controls a hydrostatic ink
pressure during normal printing, whilst enabling
primng and deprimng for printhead replacenent
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Appnitiageble witkgonventiogziinkjataripfersed Oct ober 16, 2007, the
cont ent §r119fn ‘éﬂhés'a sﬁée&s &%u?ﬂe nfk QQRIQQB@{h%%n%g rise to problems with

ref erence). Ad Itionally, plicant’s si gn of
hi ngé}p@mk mahpprepeiwiadt Noten yrweetfﬂs tlpw eptésrheghepiant digigibuting the ink
re
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t héor controlling hydrostatic ink pressure in an ink supply system for a pagerdth prmthead
(see US Application No. 11/677,049 filed February 21, 2007 and US Application No.
25 11/872,714 filed October 16, 2007, the contents of which are herein incorporated by
reference).

Additionally, the Applicant’s design of high speed A4 pagewidth printers requires
periodic replacement of a printhead cartridge, which comprises the printhead. In order to
replace a printhead cartridge, it is necessary to deprime a printhead, remove the printhead

30  from the printer, replace the printhead with a new replacement printhead, and prime the
replacement printhead once it is installed in the printer. Hence, the ink supply system must
be able to perform prime and deprime operations efficiently and, preferably, with minimal

ink wastage.



repl acenent printhead once it is installed in the

printer. Hence, the ink supply system nust be able to
w@eeboesyspri me and deprime operations effici entCAEDS/000485

preferably, with mniml ink wastage. Summary of the

Invention In a first aspect the present invention

provides an ink supply systemgfor supplying ink to an

i nkjet printhead at a predeterm ned hydrostatic

pressure, said ink supply system conprising: a

pr Summasy pEihe Inyeptieop chanber  havi ng an outlet port

connected to an ink inlet of said printhead, said

chanmber conprising a float valve configured for o
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hydrostatic pressure; an |n reservoir connected

t o camplisfiget port of sald pressure-regul ati ng chanber,

said in I
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at nospheric pressure. Optionally, said float val ve
conprises: an armpivotally nounted about a pivot; a

f | @ptiomYNERAy&bsRRGHr&NHe, ¥latBRitdlatB0PhedeBuré Ak ¥&inB&R&Don,
nmounted at an opposite end of said arm wherein said

15v alwherchieaid theslepgs iof inbraeid adegleragedlicrig sranigiarnd irenthe Wiigh ofthe
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ort of’ sal pressure-regul ating
chanber are p05|t|oned t owar ds abase of said chanber.
er, as m f urt

In ect t
%}ansaiﬁlﬁ gsalg prei,s? I hegglatm&cﬂamier R éig)gl 1 I}I%‘atbelﬁw S 8 Ip};]lntilead and said
as rhgdrbstith@resnke s uppiltiye @lpdteimaconplicris pregsugdl ai r punp
20cormunicating with a headspace above said ink in said
Optionally, said float valve comprises:
an arm pivotally mounted about a pivot;
a float mounted at one end of said arm; and
a valve head mounted at an opposite end of said arm,
25  wherein said valve head is positioned for sealing engagement with a valve seat at said inlet

port.

Optionally, said inlet port and said outlet port of said pressure-regulating chamber are
positioned towards a base of said chamber.

30
In a further aspect the ink supply system further comprising a printhead priming system.

In another aspect the ink supply system comprising:



chanber; and a val ve positioned between said ink
reservoir and said inlet port, wherein, in a primng

w@oowbilgpesat i on, said valve is configured to bePGhAU2@R/M00485
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said punp is configured to positively pressurize said
headspace thereby forcing ink fromsaid chanber into
an ink inlet of said printhead3 Optionally, a sensor
i's positionedafr 9’ﬁm€ eatBthtgcakiBK with a Bead PABSIL0 eI d iflinl shide
connected to an ink outlet of said printhead, said
seﬁ%%@ebéﬂberatlng with said punp such that said punp
i's shut of f \WARR PSR ENS QN 558 NKGSscAIY ahdkaid hfdt port,
anot her aspect tﬁe i nk supply system further
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pressure-regul atin tional sald neans 1Is
seh@@@@mkﬂﬂ@WfWhHH@ﬂ@wb conpr|S|ng an
el ectronically-controll ed val ve; a check-val ve; and a
| oop section passing bel ow said predeterm ned | evel of
in lOpitinnaaﬂa,i achedonivipeyitionGb far sgmaing ynk is aidavisepmomkilige gamnected to an
Opt 1& ou l?t SEN Sc? éflné}geﬁ%l%ald%gnsgrecrog]l)igegﬁgt\x/lth Igald h]nIl“(l]iD 3R a}/sr?%d ymp is
semmnnﬁvmknmn«xmamsaﬂ%bmyumk bubbles in said
downstreamink line. In a further aspect the ink
supply system conprising a bubbl e-bursting box, said
boXn &Rt its'pédﬂ Gic e supiiasfstegnrtidt bbherisigmedah NGr edin&ﬁmeg an

havi n pective c er inlet; and .an air outl
qu‘F‘Bﬁ‘ﬁ ef %Q‘é{ g f@ﬂsa&fg?v@i‘reﬁ@ “ﬁid&’ﬁ%ﬁ‘g( 50 ¥Hd prreee- “Sg‘ﬂatmg
Saichhndjef. outl et communicates with a punp inlet of said
air punp.Optionally, said at |east one bubbl e-bursting
chanber is dimensioned to pronote expansion and

buicptib@ly Qhidintsn iy RN LY fRA BE ko6 &Rlpfisabanber via said
chanber inlet. Optionally, sard bubble-Bursting box

conpri ses a aplelsetEgnicalfy-editlighhiabehur sti ng chanber s,

a check-valve; and
a loop section passing below said predetermined level of ink in said

chamber.
Optionally, said sensor is an optical sensor.

In a further aspect the ink supply system further comprising means for minimizing

phantom sensing of ink caused by ink bubbles in said downstream ink line.

In a further aspect the ink supply system comprising a bubble-bursting box, said box
comprising:
at least one bubble-bursting chamber having a respective chamber inlet; and

an air outlet.

Optionally, said air outlet is open to atmosphere or said air outlet communicates with a

pump inlet of said air pump.



each chanber corresponding to a respective ink channe
of said ink supply system Optionally, said

whembliesoRur sti ng box conprises an air chanber PEI/AURG08/000485
conmuni cation with said at | east one bubbl e-bursting
chanber via an air channel defined in a roof of said
box, said air outlet being defdned in said air
chaypReially QeidizOR@k bits bubBlk Buriing &1&1@3@@ dim8nsfonby @pRRRdEPansion
serpentine channel conpri si east one
i nRDY Pupipe qbyink tebbees igntedng S&Idé?‘?m'aﬂr’i Xisrad chameRinktng

transfer of ink to said air chanber when said box is

pped. Optionally, said punp is a reversible punp
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towards sald pressure-regul ati ng chanb In a second
aspect the present invention provides a pr|n1ng system
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line, an arr punﬁ; aving a pu out'l et conmuni cating

10w th a headspace above said |nk |n sald i nk chanber; a

se r positioned far st r.eam i nk
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C O Ofketi=phin Gtovtadh) s didaiflcha e médi@ ringhiahs faaif chkpo £ diSchambér when

of f .when sai d sensor senses any ink; and neans for

m A ??ﬁﬂpﬁﬂanton1sensing of ink caused by ink

bubbles in said dowmmstreamink |line, wherein, in a

rimng configuration, said punp is conflgured to

Upo§ﬂ?@%@V¥”ﬁﬁ@@§dbﬂf€ﬂ§@PHmﬂ%adspace until said sensor

senses ink.Optionally, said ink chanber is a

pressure-regul ati ng chanber, and said primng system
f uCpHerelly Ghp Ke-gBmIng gpnfigyratipn s&f pemp isireyersed g ik is pulled from
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pressureregul ati ng chanber, said i nk reservoir being
positi oned above a | evel of ink in said

20  In a second aspect the present invention provides a priming system for priming an inkjet
printhead having an ink inlet, an ink outlet and a plurality of nozzles, said priming system
comprising:

an ink chamber having an outlet port connected to said ink inlet via an
upstream ink line;

25 an air pump having a pump outlet communicating with a headspace above

said ink in said ink chamber;

a sensor positioned for sensing ink in a downstream ink line connected to
said ink outlet, said sensor cooperating with said pump such that said pump is shut
off when said sensor senses any ink; and

30 means for minimizing phantom sensing of ink caused by ink bubbles in said

downstream ink line,
wherein, in a priming configuration, said pump is configured to positively pressurize said

headspace until said sensor senses ink.



chanber; and a val ve positioned between said ink

reservoir and said inlet port, wherein, in said
w@eoopitegysTonf i gurati on, said valve is confi gurBdI/AG2098/000485

shut. Optionally, said punp is reversible for

effecting de-primng operations. Optionally, in a

de-primng configuration, saidspunp is reversed and

I nlopkiSnay] shiadnkf ehamb&ad Lprdstdir@AMnE CHNBILELS arfiRbid plrlﬁKng system

chanber Optionally, said ink outlet is in fluid

TR with a punp inlet, thereby enabling both

pushl NGarBifiEl reBaH; it llﬂmumfcommnﬁgﬁdnwthaanﬁﬁlbﬂpo%f dpeuR-
-prim ng1 @Beratl on. In a further aspect there is

pr é@gulaé@g erafaifhink (esereety ol noaifioned #pevic $ileig! ofadinig stidr
sconhdQiel-i,n@, after primng, an amount of ink flow ng
from sai’d downstreamink |ine back into said
pressur%V@%@M$@@mﬁ@ﬂ®ﬁanﬁ@#mk@avwnwmﬁﬁvdHéﬁmdmneans is

Se l\xﬁlglteﬁldmfsﬁ{a%hhl at%ﬁ MRl bfﬁllvg'% 08 1 Led to pe shut.

el ectronical | ntro alve; and a
Ioop section paSS|ng beIOM/a l evel of ink in said
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mean ng ‘phant om
IOSenS|ng of ink conprlses a bubbl ebursting box, said

one or bl e- bur st |
DO 8Dt OSSR 2HBRS RARERTHERRTRERS o
outkiie prifdpdaid eovadrdsysaid $&i dhasBSor i s positioned to sense
i nk above a bubbl e-bursting point in at |east one of
sai d bubbl e-bursting chanbers. Optionally, said at

I e@ho@m? seldbil @ribuE Hit flubeosthamRerion Wit 4 Agialke fereby enabling
said air outlet is; open to atnosphere; or
15. n bP‘IthP%]mE&ﬂ%WPE%?ﬁ ipfduging pamﬁwad/m derPrgRing epegptigfinp,
thereby enabling both pushing and pulling of ink

througp said printhead during a prinming or a deprimng
In a further aspect there is provided a priming system further comprising means for

controlling, after priming, an amount of ink flowing from said downstream ink line back
into said pressure-regulating chamber.
20
Optionally, said means is selected from the group comprising:
an electronically-controlled valve;
a check-valve; and
a loop section passing below a level of ink in said chamber.
25

Optionally, said sensor comprises an optical sensor.

Optionally, said means for minimizing phantom sensing of ink comprises a bubble-
bursting box, said box comprising:
30 one or more bubble-bursting chambers having a respective chamber inlet;
and

an air outlet.



operation. Optionally, said bubble-bursting box
conprises a plurality of bubbl e-bursting chanbers,

we@2awb/1ed98mber corresponding to a respective i NRCAEZNN8H000485
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of said ink supply system Optionally, each
bubbl e- bursting chanber is dinensioned to pronote
expansi on and bursting of ink &ubbles entering said

ch@pasially ) saidsaiser i€ PaRAEd foRERE ink@BEve@MAbBIY-bur€@gboint in at least
bubbl e- burstin nmber has curved sidewalls, wherein

cha
a @H?Qfa@ﬁ@rbébté?'g‘gﬁin@cgﬁ%@ﬁ%l |s is greater than a
curvature of said conduit. Optionally, each
bubbl e- bursti ng chanber is generally crescent-shaped,
t h&EpRpllpeszidis 1%@% gnesabble-duistyzg dipmberps tanpaapinkal  vol une.
Optionally, said bubble-bursting box conprises an air
chanmber in fluid communication with said
buiptienahprssidianguddiasrber s via an air channel defined in

a roof of saj ' ir outlet being defined in
said air chghgéggﬁ%%??%%gfly, said air channel is a

hydr ophobi c is@vigeominpacatieamitk kb poopprétof sugl fatmp, thasby enbling
i nk-trappi c sat i.r .chann I ni.m ZI g

transt oot Py PR B SPlf Rlat SR B ALRLE A gr o -
ti pped. pripihg opeadtioy, sai d printhead is

repl aceabl e. Optionally, said printhead conprises one

or nore printhead integrated circuits nounted on an

I nloptbsly | sbidtbubtile-bikti de®bot coti@ Bty Pilinalit @asubbRtiagtiag ethmbers,

circuit conmprising. a plurality of nozzles, .and said
naﬁf‘%&?’%}n??gg‘?rf?époéﬁgin tqp%‘iQSHeﬁtI‘V&ml%‘iJi‘am? ‘?fj a'?lﬁ% SYoRlY gystem-
a third aspect the present invention provides a
printer conprisin%: an inkLet &rinthead havi ng an i nk
i niQpfionally, qaehbubble Dustingchambeyiy fimenyqpedfo nEyBe Bansigh and
| Ny SHRA NNKHIBHIBMRnk@ihg SHPBMIbBO/id ikl dh@mB&liflet Nkj et
printhead at a predeterm ned hydrostatic pressure,
said ink supply system conprising: a

pr %ﬁb‘ﬁa@l&fe%&%u@ﬁl'efﬂ)_grsﬁmﬁﬁert?ﬁé’élﬁ&déﬂe@éﬂsl Gher@R% Eyrvature of
connected to said ink inlet of said printhead, said

c ha#rh eideveadlapy dresitan ghan a ugeatirew bayecandwt- i gur ed f or

somai ntaining a predeternined level of ink in said
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chanber, said level of ink controlling said
hy @ptistadly j cachprubbls thustingaehdmber i generisaresgeoitshaped niertbed

0 A0 nhilth £lai PR inS3hilinR GHFHL € regul ating

Optionally, said bubble-bursting box comprises an air chamber in fluid communication
with said bubble-bursting chambers via an air channel defined in a roof of said box, said

air outlet being defined in said air chamber.
Optionally, said air channel is a hydrophobic serpentine channel comprising at least one
ink-trapping stomach, said air channel minimizing transfer of ink to said air chamber when

said box is tipped.

Optionally, said printhead is replaceable.



chanber, said ink reservoir being positioned above

said predetermned level of ink. Optionally, said
whyapoed98t i c pressure, relative to atnospheri cCPCT/AU2008/000485

pressure, is defined as pgh, wherein p is the density

of ink, g is acceleration due to gravity and h is the

hei ght of the predeterm ned |evel of ink relative to

th @pﬁbﬁaﬂly heg:in@pid PRBHieY oncS@ inthrdprasisedd Brdefddl cathiil gnoumed on
chanb IS positioned below said rlnthea§ and sa

hy &k a%tda*mt&mm Bau{plde cych pﬁé@%ﬂdﬂ%grw@fi Gifopif gorpRyIsing 2 plurahty of

at npsRReM GaiPESiTId BavideRbil @&hledand 28k thifduadt val ve
conprises: an armpivotally nounted about a pivot; a

fl oat mounted at one end of said arm and a val ve head
5”0%95 ﬁﬁ’rd% A ORRER ﬁ&n@dhdpr%de% %' Anf Bmpptigeei n said

val ve I's positioned for seal |ng engagenent wth a
val ve s@altlkjattpr@ﬁlp@ﬁ liapiingen pénnlet, @pnk okt 4nd a phurdldy pivoetles;

t i .
Chanber oo e Sh LUy le 3Rl B AT NG Abkfminca
| n hadrbsiaticipesssuas ped inktshgplypsystetmeompusitdier conpri sing a
printhead pr} %SE‘&e ?%ulta{%{gcc'hgmé‘&%vﬁﬁg an%%ﬁgt%tﬁntc@ ne&ad{é s5id ink

conpri si ng: ace
10above smledof said plrlnths:ail mhmtdimmberrcpmammln@ ﬂmt vaévepxosﬁguremirfed
between sajd.ink r ervo por
aher o nonitehriERERBEHEy SR Prid Do Sa et ik
conf i guscadollifg &l IsldtdstaddipreS ilefandunp i s conflgured to

positively pressurize said ead ace t forci
ink from sai®d’ rﬁ‘ﬁaﬁ%vé?ir CP‘H’ce‘étefg e‘upﬁ’fté i p \e regulating

print he@ﬁmb@gamﬁlakdsmoiabes&g@@moﬁqa aPORIshill pREerAied level of ink.
sensing ink in a downstreamink |ine connected to an

5ink outl et of said printhead, said sensor cooperating

i@, SRATRdSMER Frli@ire, §85t§lfe Wﬂﬁloép‘ﬁe%&ssﬁﬂfefls H\Qﬁ@d as pgh,

Sal Sensor senses any | nk | n anot her aspect
pr iwieiem 4 i thehlensity @ﬁplq &Sip n@emamsdﬁeoo cipvitt and|/li§ 1|hg haght of the

anmunt of. fromsaid downstreamink |ine

padtorsrirddil yoth e S BsiRalefl Chamber

Optionally, said nmeans is selected fromthe group

coqprisﬁn%; : . iy S :
20 ptionally,Said pressure-regulating chamber is positioned below said printhead, and said

hydrostatic pressure is negative relative to atmospheric pressure.

Optionally, said float valve comprises:
an arm pivotally mounted about a pivot;
25 a float mounted at one end of said arm; and
a valve head mounted at an opposite end of said arm,
wherein said valve head is positioned for sealing engagement with a valve seat at said inlet

port.

30  Optionally, said inlet port and said outlet port of said pressure-regulating chamber are

positioned towards a base of said chamber.

In a further aspect the printer further comprising a printhead priming system.



an electronically-controlled valve; a check-val ve; and
a | oop section passing bel ow said predeterm ned | evel

w@bovnks98T sai d chanber. Optionally, said sensPCT/AB2@B/000485

optical sensor. In a further aspect the printer
further conprising neans for mnimzing phantom
sensi ng of ink caused by ink bgbbles in said
downsiotiR i édd the lpkif@r confpridin@t her aspect the printer
conpri sing a bubbl e-bursting box, said box coqprisin_:
at | east oné"BliBBIRCPUPEHFHBE WHAABANeRAbAYe s3id ink in sai
r espeMel:Wgd chanmber inlet; and an air outlet.
Optionally, said air outlet is open to atnosphere or
sai d ai r outdvetve peritanad beiveos soil itk resepigsngd nglebworts,ai d

sl er?glg[rﬁpin%fnﬁff?éo!nﬁgurg'tﬁ)infjsaﬁltvalv% asdonRHfeLHBP IR %iﬂrs%dipﬂﬂlp is

cha I s 'di nensioned to pronote expansion an '
burcstfigntgd df pasitielp nishiueze ik hepdspepe sheray ddreind ok fipiesailahgmber
ch " [ |y, said bubbl e-bursting box
coﬁg§?£€§ﬂ%§%fﬁ§§@yﬁga%f bubbl e- bursti ng chanbers,

each chanber corresponding to a respective ink channe

of o BN ly . Y id. ..
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an alr c¢

10c onakurutletalf sadipnitiidad saiid derabdr doegesdting méth Isail bhirep fueh dtai sagl pump is
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h i ir channel . defined i p but gl ng
oGk e Rr sl s OB et | ned i n oai g e oY

chanmber. Optionally, said air channel is a hydrophobic

serpenti ne channel c rising. at |east one . .
in ﬁ‘?%‘lﬂﬂ‘ﬁb?sﬁﬁct ﬁ’wﬁﬁt&h@;@% M=t Srmgd’ﬁﬁ‘zi‘ﬂsnéf CqprRlipg 31 gigount of ink
t r gasigriroaf saiddowh Qregiisk Reba&iaidReil pyogie-%ai16tind@KarhiSer.
ti pped. Optionally, said punp is a reversible punp.
Optionally, in a de-primng configuration, said punp

I s gpaviens adidandnd i Keldcked Bl B8 obhpeIngRkEgPr i nt head
towards said pressure-regulating chanber. In a fourth
aspect the presefrniGahxeeitioted 8hsvi des a printer
conprising. ,afecdinkielngri nthead having an ink inlet,

an ink outlet and a plurality of nozzles; a primng
system for rloepsagios apsding bplaw heid dredeferimdneddévial efgnisip saiem

20C ORIt} NY:
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Optionally, said sensor is an optical sensor.

In a further aspect the printer further comprising means for minimizing phantom sensing of

ink caused by ink bubbles in said downstream ink line.

In another aspect the printer comprising a bubble-bursting box, said box comprising:
at least one bubble-bursting chamber having a respective chamber inlet; and

an air outlet.

Optionally, said air outlet is open to atmosphere or said air outlet communicates with a

pump inlet of said air pump.



an i nk chanber having an outlet port connected to said

ink inlet via an upstreamink |ine; an air punp having
w@2@ammsosut | et communi cating with a headspace BGDXE2008/000485

said ink in said chanber; a sensor positioned for

sensing ink in a dowstreamink [ine connected to said

ink outlet, said sensor cooperating with said punp

SU@ptibkady, seidiablichd B BuBbIs Bustittf dhab& s GAbiEicRhEN®Promote expansion
senses any ink; and neans for nlnlnlzlng phant om

nk f . .
s e ARY Pyt of ik babhles sprere saichpmbas Viggaid ghasahegnlet.
downstreamink line, wherein, in a primng
configuration, said punp is confééured to positively
pr E§oirally eaid il erbersysen cumRises sEielity eRRPlodwrriagchambers,
st n léac@%érﬁtg@‘:(l)r)'esyt)q%@fng td Qﬂésﬂét‘m{ chlaefof said ink supply system.

pressure-regul ati ng chanber, and said primng system
further conprises: an ink reservoir in fluid

co Qﬁa?l ,tshl{a%umlé—gurgt& :‘PE!( %mﬂgglgsga Oaﬁr cﬁgﬂrﬂger in fluid communication

pressureregul atin er, ink reservol r belng
posiithisaid etle@banedubblé-buretingharmlek viaan siaickingd defed in aredf of said
v ale;? S toht%ﬁéi%%b&‘ﬁ‘ﬁ@aeiﬂ 5%8'89 cddlifef €servoir and said
i nl"et” "port, erein, in sard primng configuration,

10sai d valve is configured to be shut. Optionally, said

punp..is.reversible for effect.ing de-prim .

o p PP TS TR Y P s i el hvogiinae g one

S alik-tpppin g k®maey efidsflchane] mitkmizé gtahdfadf fnkamsdaitlchamber when

prin Bead.to rds said ink chanber. Optionally, said

i NRAOALT BPRSS in fluid communication with a punp

inlet, thereby enabling both pushing and pulling of

ink during a primng and/or a de-primng operation. In
I5a ptiptdy. sadpapp iy 8V ek APWRP-f ur t her conpri si ng neans

for controlling an anount of ink flowing fromsaid

downstreamink line back into said pressure-regul ating

chélvbetally ap e iderpaming configuetipn 4414 PREP sdpvssedindiploipulied from

9T QUB pGARRN kB sai@ Prll LM A ont rol I ed val ve;
a check-val ve; and
20  Ina fourth aspect the present invention provides a printer comprising:
an inkjet printhead having an ink inlet, an ink outlet and a plurality of nozzles;
a priming system for priming said printhead, said priming system comprising;

an ink chamber having an outlet port connected to said ink inlet via an
upstream ink line;

25 an air pump having a pump outlet communicating with a headspace above
said ink in said chamber;

a sensor positioned for sensing ink in a downstream ink line connected to
said ink outlet, said sensor cooperating with said pump such that said pump is shut
off when said sensor senses any ink; and

30 means for minimizing phantom sensing of ink caused by ink bubbles in said
downstream ink line,
wherein, in a priming configuration, said pump is configured to positively pressurize said

headspace until said sensor senses ink.



a |l oop section passing below a level of ink in said
chanber. Optionally, said sensor conprises an optica

W@ ene00898pt i onal |y, said nmeans for m ni m zi ngPEATRMEN00485
sensing of ink conprises a bubbl ebursting box, said
box conprising: one or nore bubbl e-bursting chanbers
having a respective chanber inbet; and an air outlet.
Qofopﬁa@hlz,ysaldsm GhaSBRIOL preiuRQSdulatifs SAmbeY, HRINGR priftfng system
abgve a bubpl e-bursting point 1n at | east one of said
bubBIheL (HPEESShg chanbers. Optional |y, said at |east one
bubbl e- Bk fek&¥0oiCRFMRED ninfunich RSP BRhlet poRTK sm,lhrleééure-
said air outlet is: open to atnosphere; or in d
corgeulstiemeamherwiaichink reperveir bagarosigened abevegdens! oftivlein stig
sengpliifag ;Ret h pushing and pulling of ink through said
prlnthead during a primng or a deprimng operation.
Opt i onat vave positigned bbtwicen sauskigk reﬁ@'vcnb%od@@jdpﬂwe@,
pl
B L S N S
supply system Optionally, each bubble- burstlng

chagiGhl S NS BLF B PLOTRLS SARATMARANS .,

l0chanmber inlet. Optionally, each bubbl e-bursting
ch er has curved sidewal.ls, .wherein a rvat ure of
o & ROgHalR e B Suitfops syt ARE biadr Lk Pyt from
C ORgl ptinth& tdvandlshi inkedaembdiubbl e- bur sting chanber is
general ly crescent-shaped, thereby maxim zing said
curvature in a mniml volune. Optionally, said
bulgpkienanyrsaidiimdounlenss MO dosftun®atidi Wittc@HRShlel, thefdbykshbling
communi cation with said bubble-bursting chanbers via
15an baihpuhing e pulties plrivfidyrive 4 e agd/ osadoPrispRg orReatign-ai r
outl et being defined |n said air chanber. Optionally,
said air channel is hydr ophobi ¢ serpentine channe
compi fusthergspeet th%ar@tteréw@er R picay fern conmding agaimguafj of ink

\C/:\A']h Zlﬁ@lﬁig O a i B GrehmARSHRHadd 1nf0@51d'ioﬂess§@é leﬂht'fngcénﬁﬁﬁ%?r

20 Optionally, said means is selected from the group comprising;
an electronically-controlled valve;
a check-valve; and

a loop section passing below a level of ink in said chamber.

25  Optionally, said sensor comprises an optical sensor.

Optionally, said means for minimizing phantom sensing of ink comprises a bubble-
bursting box, said box comprising:
one or more bubble-bursting chambers having a respective chamber inlet;

30 and

an air outlet.

Optionally, said sensor is positioned to sense ink above a bubble-bursting point in at least

one of said bubble-bursting chambers.



said box is tipped. Optionally, said printhead is a
repl aceabl e pagewi dth printhead. Optionally, said

w@eioptibsdsd conpri ses one or nore printhead i ntBOr/AU2@8/000485

5

10

circuits nounted on an ink distribution manifold, each
printhead integrated circuit conprising a plurality of
nozzl es, and said manifold haviing said ink inlet and
said ink outlet.In a fifth aspect the present

i nvention provides an ink sensing device for an ink
supprtipnallystaichit lagtioge Fepiecurtisapiambpiny trangparent.
bubbl e- bursti ng box conprising: one or nore
bubbl e- bursti ng chanbers, each chanber having a

r e§lpendlly saidiE B8t IS nl et for connection to an ink

l'ine; and an,gj { s shiRke; bp fluid comunication with

each chanber; and a sensor positioned to sense ink

above a bubbh 8uidgesmppieption with aippmpinlt @bspid pmw, hitreBpengbling
bubbl e- ' Pﬁﬁﬂ rs; i 0 1Sal [ IS,
configu?g%&%gﬂgfﬁln#zg(%ﬁgﬁggﬁ §%ﬁ§?ﬁ%m§$%b%§a1§Egégrade
by i nk pubibg eseritionsaid i nk line. Optionally, said

bubbl e-bursting box conprises a plurality of
bubbl e- bursti ng chanbers, each chanber correspondi ng

t o0 Optiviedpeaidibuieblé-hkrstoigdiorn edmpfsesaplimkty S6pybbie-taiyssih@chambers,

ti ] h bbl e- bur st i. h L
o Pl FRS DR BB S ST S5 hp sre
bubbl es entering said chanber via said chanber inlet.
o GBS, oS TE P e O i B T and

gr eadseie dffkebuBbledknteinb k8d BfanBeiGON dhaglBdriiméng sai d
ink line. Optionally, each bubbl e-bursting chanber is

15generally crescent - shaped, thereby maxi m zing said

20

25

30

CUDHRbAMIS, cabh BubBle BuRBhg M@mBEMas LptddQIIRNAIK, wRAdifl a curvature of
bubbl e- bursting box conprises a common air chanber in

f | GHi¢ sidevaty i weptar dun wicemateig oh sesBet bur sti ng chanber,
said air outlet being positioned in said air chanber.

Optional |y, each bubbl e-bursting chanber conmunicates
wi Optieaslly, cashy bubblabestingghamberiegaerelly eresceritshaphdiniiredby

d efrﬁa&ﬁlﬂzihg saitl ((u?\pafturg fn asiﬁ'iingnal?%ﬁume.

Optionally, said bubble-bursting box comprises an air chamber in fluid communication
with said bubble-bursting chambers via an air channel defined in a roof of said box, said

air outlet being defined in said air chamber.

Optionally, said air channel is a hydrophobic serpentine channel comprising at least one

ink-trapping stomach, said air channel minimizing transfer of ink to said air chamber when

said box is tipped.

Optionally, said printhead is a replaceable pagewidth printhead.

Optionally, said printhead comprises one or more printhead integrated circuits mounted on

an ink distribution manifold, each printhead integrated circuit comprising a plurality of

nozzles, and said manifold having said ink inlet and said ink outlet.



Optionally, each air channel is a serpentine channe
for mnimzing transfer of ink to said air chanber

wob@o/1esa8™ box is tipped. Optionally, each ai rpChAnZ®B/000485

i s hydrophobi c. Optionally, each air channel conprises
at | east one ink-trapping stomach. Optionally, each

air channel termnates at a channel outlet defined in

a neofiftehspealid dpbéaxm ifvatbn GRANREAn @K EdnSing BGIidRTor an ink supply
positioned to osiit ink into said air chanber
CpﬁY%%%ﬁW?dm@§Fﬁmﬁﬂ$m%utIet i's deflned in a base of
sai d air chamsble-b@MhedRe RomfiRRREl outlet is offset
fromsaid air outlet. Cptlonally a snor kel extends
fromsaid air outiheet moswmbkls-byrTing ¢hambers.tcprchpyber having a

sMexi m zi ng ag, @cft1fv§9ﬁah1‘6§r 1h1'8Jf<foPSth€c%ﬁ 0G0 VM lﬂﬁeanﬁf sai d
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air chanber. tional ., said alr chanber has an air
vent defined t heﬁfef!lhout i iflonaompnunisatiod vaihreaghehatear; dads

one or nore a%ErFso ]?Cﬁftl%néél% Eéﬂ?éjmfz Ql?orv@h Bubé)tléjﬁlrgﬁigggﬁlt Rt least

air vents regu g a pressure in
bubbl e- tmgrog sdichigubbbuniiegcleaibers ai r outlet is connected

t O e d dgp Eé 1? P&Hg}{l’ed goarh%nﬁlgg &%ﬁtoinss 1ng R ﬁr{kc sed Ey ink

ensor. sensor rOVI
S|©nmmmﬁmmn®mbhmp punpi ng i nk |nto sald
bubbl e-bursting box. Optionally, sensor senses ink in
only one of said bubbl e-bursting chanbers. Optionally,
s aigptiondly Duididlubl B biirstngtgx chagrbeya gompd oS BbbR-Hukstiag chambers,

in fluid connunlc tion h. rimar
buﬁﬁﬂhéﬂ‘ﬂﬁr?%‘?rf?époé‘ﬂ‘é}ﬁ‘{?ear respeglivg 19 D4 neﬁn%\tfafl “?Wﬁ%% Fys}ém-
containing a float ball, and said sensor optically
sensing when said float ball reaches a predetermn ned

heiQterally rpaghRudhlebustpehrmpedy dmersiqned v erpots prrppyon and

S UBRsHnSHFSHEMOBIN®idrink Bad ERSbBURDLRr b iing. box
conpri sing: one or nore bubble-bursting chanbers, each

chanber having a respective chanber inlet for

CORPAGLalIP kal PPl 'bﬂKt1ﬁgr]&§mb§'@1Q§alr@e'd Iid@Wls&Hhdrdn & bt Hure of

comuni cation wth eac d a sensor
pos#id pideveadls iserentan dhan p G vatbis\wé a goriguit pefaingseidtipkilgnepoi nt
in at | east one of said bubble-bursting chanbers,

Optionally, each bubble-bursting chamber is generally crescent-shaped, thereby

maximizing said curvature in a minimal volume.
Optionally, said bubble-bursting box comprises a common air chamber in fluid
communication with each bubble-bursting chamber, said air outlet being positioned in said

air chamber.

Optionally, each bubble-bursting chamber communicates with said air chamber via a

respective air channel defined in a roof of said box.

Optionally, each air channel is a serpentine channel for minimizing transfer of ink to said

air chamber when said box is tipped.

Optionally, each air channel is hydrophobic.



wherein said device is configured to m nimze phantom
sensi ng of ink caused by ink bubbles in said ink Iine.

WO 2009/189981 h aspect the present invention provi PEHAHE2008/000485
bubbl e- bursting box for bursting bubbles of a |iquid
entering said box, said box conprising: one or nore
bubbl e- bursting chanbers, each3chanber having a
respective chanber inlet for connection to liquid
condui t, said chanmber inlet being defined in a base of
ealiRtigtilisash aisghanngl casmprip alcpst MRS YOl
connunlcatlon wi th each bubbl e-bursting chanber, said
air chanmber having an air outlet defined in a base

t h&derally saghorjieghangt tegaingfesis b phaang gpidat defied Herrpel of sad o,
55 a'egch‘%hﬁnngl%ﬂg%mg S&iEhnE P¥Rep AR ik 1h3aid afr Qﬁgmbgf said
box, said cover having one or nore air channels
def i ned therein, each air channel providing fluid
co [.&atiqn: e I
on %géaﬁg,nséﬁggrﬁgﬁéggs n(%gﬁed al:ff r§ BC %ton% W aﬁf" anﬁer éﬁld%aéhllganngl outlet
|'i gifdeti fponi salid aipitletonal |y, sai d bubble burstlng box
conprises a plurality of bubbl e-bursting chanbers,
each chanber corresponding to a respective ink channe
100f Qprionatl, assupiiblexeydstiem fagt aivovdet toweds saldpbofDthaleby maximizing an

bb ti di dt t
€ e O G B P SR Rl bbb o ont v i by oai &

chanber via said chanber inlet. Optionally, each

bu b urstin has curved sidewalls, wherein
g LT RR e A vp dHERY iRyt han A

curvature of said liquid conduit. Optionally, each
bubbl e- burstln chanber is generally crescent-shaped,
15t h&pEpgp! lw&dﬁrfh%beg Bas¢ng arr%rﬁ Al denthdeXingd thergi) the number of air
volybfiercERhtRN&rdsYure H261 bbble-NAMIBox WicPsaRRiRRNEI i nnected to
channel for mnimzing transfer of liquid to said air
ch&mB®p- when said box is tipped. Optionally, each air
channel is hydrophobic. Optionally, each air channe
conprises at |east one |liquid-trapping stomach.
OptQprteeally ysaideenshr iapr optigelsesbr. t er mi nat es at a channel
youtlet defined in a roof of said air

Optionally, said sensor provides a feedback signal for a pump pumping ink into said

bubble-bursting box.

Optionally, sensor senses ink in only one of said bubble-bursting chambers.

25
Optionally, said one bubble-bursting chamber comprises a float ball chamber in fluid
communication with a primary bubble-bursting chamber, said float ball chamber
containing a float ball, and said sensor optically sensing when said float ball reaches a
predetermined height.

30

In another aspect there is provided an ink supply system comprising the bubble-bursting
box comprising:
one or more bubble-bursting chambers, each chamber having a

respective chamber inlet for connection to an ink line; and



chanber, each channel outl et being positioned to

deposit liquid into said air chanber. Optionally, each
web@onedosoutl et is offset fromsaid air outl etPCT/AU2008/000485

Optionally, a snorkel extends fromsaid air outlet

towards said roof, thereby maxim zing an effective

| i quid-collecting volune of sauid air chanber.

Optional ly, sai daidif otBERBGId DsuaRatdinfwitheath dehbdesd

therein. Optionally, said air chanber has one or, npre

air vents dé‘fSFfﬁé’blpotSﬁ‘é?“é‘ﬁﬁsen?%‘ék ARAYR & Pulpe-Ryryting gpipkin at least

regulat@ﬁgf§n@5&§§qm%nhgd§ﬁmgsbubble bursting box when

said air outlet is connected to a punp. Optional

on&hgreingaiddleriedob cenfiguicd £4 Wi rpRAPHIBIOMESHIE of dk causreal bink

sballyhambelink fnd | Ui d communi cation with a primary
bubbl e- bursting chanber, said float ball chanber

containing a float ball. Optionally, at |east one of
Sa'hﬂ - QAR dféctq &Eéeﬂt%\%ﬂ Bﬁdédsd $80 'b%tril%doogc%r bﬂﬁﬁn%bubbles
an optical sensor, d opt |ca sens sensi n

Iewéah@ﬁdhnqu@dmdhosamdeKCNmaasngone chanber .

Optional |y, m%fg bqllPﬁE burgﬂ?g[ cﬁ%gl?er? bRl cﬁ%@%& g&rvlé%ganrgf)%&gg hamber

is transparen er aspect

10| n\néﬂtformonmmm to &quid coridgitiseiid sEamﬂaengledbaihg:@ﬁnedﬁp faibgservdj cach
d ubQie bursting box conprising: one or nore

buB%F%eb&P ting chambers, each chanber having a
r espect i senradieditdambdiirefluid SoramaGEol Wah erh blihle-bursting chamber,
connection to ui d cond a conmon air chanber
in 5?15 ay ahag}?ﬁrrﬁmng arrd H“'\%f #ﬂﬁlné% q’&%?&ﬁ?r%“bu rsting
chanbera @i fdr @id bubbiaBRetind\@MinBgs il said ralrQHatﬂl&t' ssigtoveedefining
in a base thereof; and a cover for sai

15hu BB O tHGRRntdgoxrrbaYEe Aer gé?re&lraﬁhenneﬁéﬁ%@d thegedp, gach air

COVRInnél@kdvitlinOmad ERRhuridatiSPbw RA% respéttide GRWRIbURRNE Aimber and
one or nore alr channels defined therein, each air

cha#ifh&mBeAiT SRMECT | ui d communi cation bet ween a
respecti ve bubbl e-bursting chanber and said conmon air
chanmber; and (B) an optical sensor positioned to sense
| i itignadihoed liguidisoibke- bur sting point in at |east one

200f said bubble-bursting chanbers. Optionally, said
device is configured to mnimze phantom sensi ng of
| i §uriiohatiaussiddubbie-bursfungdbob adptyprasss 4 plurslty df bubleitairsting chambers,

¢ oggcw&lamber corresponding to a respective ink channel of an ink supply system for a

printer.

25  Optionally, each bubble-bursting chamber is dimensioned to promote expansion and

bursting of liquid bubbles entering said chamber via said chamber inlet.

Optionally, each bubble-bursting chamber has curved sidewalls, wherein a curvature of
said sidewalls is greater than a curvature of said liquid conduit.

30
Optionally, each bubble-bursting chamber is generally crescent-shaped, thereby

maximizing said curvature in a minimal volume.



Optionally, said box is transparent. In a seventh

aspect the present invention provided a printhead
wa@leppilesosy system said system conprising: an PCRAU2008/000485

reservoir; an ink chanber positioned bel ow said ink

reservoir, said ink chanber conprising an outlet port

connected to an ink inlet of ggid printhead via an

UPEIpEiGAY | Akh dif dh@ancBR als&th&itinOEHahnct QIFABKi @Al t@inSRY & lighil to

reserv0|r and a float valve configured for closing

sairgd F%F@WﬂﬁbWWmsﬁﬁéoéﬁt@P¢ipunp conmmuni cating with a

headspace above said ink in said ink chanber, such

that actuation of said air punp generates a negatlve

pr &pgeirady | sachsai dharnehid $pderhoaid draws i nk from said
sprinthead into said ink chanber so as to de-prine said

pri nt head, wherein an increased level of ink in said

i NPt bt ecectouir ¢hagpesennpriges -ap lehsrprgliqyakicaping srmadh t ant

shutting of said float valve and isolates said ink

reservoir fromsaid printhead. Optionally, said

pr iOmtibiedy, dach podiptricbieatingiow e clwand oitik defiradriver roof of said air

an r e

o i PRk 0k M DR B SR ol o FRIBF G
10sai d printhead, wherein |nk is drawn from said

o R HTE Mt e ficb S P P RS af gt e and

de-primng. Optionally, said downstreamink line is in

1d c nnunl tion with s
|“P Yo gllféﬁflﬁ‘fédr%ﬁ“dg%‘i ‘?“ialﬁtdog‘frgg) Wid TP?# @E‘é’ﬁy wayigizing an
pr leﬁédﬁleadqﬂ&ﬁélﬁalrfgwomn@%@5dlmm@mam6at ionally, said punp
is reversible for effecting both de-primng and
5pr|n1ng operations. Optionally, a check valve is
pO%k%b&ﬂ?dmﬁ%h%ﬁﬁﬂm§&h@nhﬁ%m&@&ﬁk&@b&mﬁnd said ink
chanber for isolating said ink reservoir fromsaid
printhead during a primnmng operation. Optionally, said
fl %‘ﬁoﬁaﬂ& @1d%9@9£ﬂﬂ§e?ﬁas oA othdte Rir Vf&it@tlléf Mem%ﬁleﬂe fi‘lﬁ%} of air
a pivot; a float nounted at one end of said arm and
v alvores Wé@i@tmgmmqswe asaidhupbwiting bex whef saiglingutletriy connected to
ﬁesaid val ve head is positioned for sealing
enggge nt with a valve seat at said inlet

Optionally, one of said bubble-bursting chamber comprises a float ball chamber in fluid
communication with a primary bubble-bursting chamber, said float ball chamber

containing a float ball.

25
Optionally, at least one of said bubble-bursting chambers is configured for use with an
optical sensor, said optical sensor sensing a level of liquid in said at least one chamber.
Optionally, said at least one bubble-bursting chamber is transparent.

30

In a further aspect the present invention provided a liquid sensing device comprising;
(A) a bubble-bursting box comprising:
one or more bubble-bursting chambers, cach chamber having a respective

chamber inlet in a base thereof for connection to liquid conduit; and



port. Optionally, said ink chanber is a

pressure-regul ating chanber for regulating a
whywpoedst i c pressure of ink supplied to sai d peT/AU®8/00485

during normal printing. Optionally, is configured for

use with a repl aceabl e pagew dth pri nt head.

Optionally, said printhead conprises one or nore

print head i ntcgghh @l cRdnibekintfRid BB R vl daakbubble bursting
di stribution anIfO|d each printhead integrate

ci r cui t heBRPr 13 Agrhambrfaving %rgﬁlroquﬂﬁt&f%mégn 18%8 ﬂseaqo’a and

mani fol d havigger$&istid bib1d-HBlring RRANIRR ah gal@hﬁ &}ﬁhlbell hid cover
anot her aSpeCt t he pr esent invention pr ovid

pri nt er defBimgriraqfvgsaihibex; sikq coveraying prea nwmlrr@lalawlmdﬁﬁned

sinlet apd. PLyLRbdahYel Bfovﬁgﬂuﬁfoonﬁﬁﬁlcétl&rﬂeﬂ)@elaﬁQijespectlve
depr|n1£%bsysten1 sal d deprimng system conprising: an

ink res l@rhurstlamchamher@héMGﬂonp@@ 4 hpmbkrpadow sai d
i nk res rz\é’lfg %)Igtgalss@hs%r 109%3131[}’9% a[ﬂo% DBuLBIL- b%%‘ﬁh%&oint in at

port co to sa an upstream |

| i meast camof saldéublobursengvhecbed t o sald ink reservoir

and a float valve configured for closing said inlet

port; and an air punp communicating with a headspace
10ab®pgosdly Gaidnlkvicais saifguict ko ohanibephan®mchnsityatf liquid caused by

.uat of sa unp generates a negative
pré@?ﬂh@%W§Qﬁﬁiﬁ%%é%B W% and draws ink from said
prlnthead into said ink chamber so as to de-prine said

[ n an increased |level of ink in said
ﬁk%ﬂ%ﬂ%é?1&8¥ﬁﬁﬂn§ﬁwa de-prim ng causes concomtant
shuttlng of said float valve and isol ates sald i nk
reservoir fromsaid printhead. Optianally,
I5pr i HREEHh P2OG JiDrese dty caitaspEoviderl Prlﬁ‘ﬂ%ea@NﬁPFB%‘Pg Syjsfgmgsaid
f Ui ek cashe@E: the printer further conprising a

downstreamink |line connected to an ink outlet of said
print head, WRA&EKEPHMNMOHKk is drawn from sai d downstream

ink line, thg Marﬁ@érgos%dn@& 5‘&5\9 sa‘fi‘@ﬁ#ktrégm&g%aﬁ "i’rh<dchhrﬁﬂ§er

chanber during said primn Optionally, sa
d o RPIBPTSERANION tlpinmeonnsctetdrtom @1@®MPr@éhqadmwmmtream ink

2023'11 2&1 fnl BH}? ﬁontnEc%detQ aif ﬂ@g‘l:sle{\lfglr%ﬁ gB%ﬁrQl‘Vg Horf Eﬁirgd for closing

rough sard prin uring s
depmdnﬂﬂgoﬂépdlonally said punp is reversible for

ef fecting b%l er‘ﬂﬁmﬁ’ c&n%@&ca?ﬂg wRﬁ Sﬂéaﬁgpaggﬁ)ové éa?cpﬁk in said ink

chamber, such that actuation of said air pump generates a negative pressure in said

headspace and draws ink from said printhead into said ink chamber so as to de-prime said
25  printhead,

wherein an increased level of ink in said ink chamber during said de-priming causes

concomitant shutting of said float valve and isolates said ink reservoir from said printhead.

Optionally, said printhead is positioned above said ink chamber.

30
In another aspect the depriming system further comprising a downstream ink line
connected to an ink outlet of said printhead, wherein ink is drawn from said downstream

ink line, through said printhead and towards said ink chamber during said de-priming.



Optionally, a check valve is positioned between said
ink reservoir and said ink chanber for isolating said
w0 ndoonesser voi r from said printhead during a prP@i/Ag2008/000485
operation. Optionally, said float val ve conprises: an
arm pivotally nmounted about a pivot; a float nounted
at one end of said arm and aival ve head nounted at an

OpERsibiafly 8B dotnEhd ik 1k iR EluRl OmSAhidatioa Wi shiead pisp, thereby
positioned for sealing engaqenent with a valve seat at

h
saictrblipg eth peshing aeshipyligieaal iy thrgughsaidmgintpdyepe sadd depriming.
pressure-regul ating chanber for regulating a
hydrostatic pressure of ink supplied to said printhead
duQrtignaiprsadipupp iisreyaigble € etfesiag beth deaiiming pndiprhRiag opegations.
sa replaceabl e pagewi dth printhead. Qoptionally, said
pri nthead conprises one or nore printhead integrated
ci Qptipnadly rahetked!ve s rositiprad baiwsen jaislink trerpeindndohid inkechember for

pri . . i I.C Ul i si . ality
o iiSbfggid Bk GOLELERS LF M I RS B SRR Y o
an ink outlet connected to a downstreamink line. In
an ej ct the pr nt invention provides a
prﬁ%@%?hgb%%fﬁ%%ﬁ%ﬁ”ﬁﬁmﬁﬁﬁjet print head having an ink
10i nl et, an i nkaoupivethllamdungedmboutalpivioyy, of nozzl es; an

i nk chanber vin utle ort: an . upstreamink
l'i ne provid?ﬁ%aPPﬁFﬁgégﬂﬁﬁﬁé8@?%%%mﬁg?meen sai d outl et
port and saiadaivakeddmh@iied at aneppssit bldofadid apiynp havi ng
a .outle 0 ni cat i with a headspace in said .. .
R TR v R OB g SPGB R T Ty gaid nle
pressuri ze said headspace during a printhead primng
operation or negatively pressurize said headspace

15during a printhead deprimng operation; and a

do\upsibKaBR Baid ek éh@aﬁ@erQQ@ﬁ}%ﬁr@Qeéjﬁtiﬁgi:}ﬁn{b@ﬂ(f_opﬂé%l..llﬁfng asn?!%r@static
|

downstreamink line being in fluid conmunication w

a puesirg ofliek supicd 4o sal effhsed dusine permat PEingy|l | i ng and
pushi ng of ink through said printhead during said
primng and
Optionally, is configured for use with a replaceable pagewidth printhead.
20
Optionally, said printhead comprises one or more printhead integrated circuits mounted on
an ink distribution manifold, each printhead integrated circuit comprising a plurality of

nozzles, and said manifold having said ink inlet and an ink outlet.

25  In another aspect the present invention provided a printer comprising:
an inkjet printhead having an ink inlet and a plurality of nozzles; and
a printhead depriming system, said depriming system comprising:
an ink reservoir;
an ink chamber positioned below said ink reservoir, said ink
30  chamber comprising an outlet port connected to said ink inlet via an upstream ink line, an
inlet port connected to said ink reservoir, and a float valve configured for closing said inlet
port; and
an air pump communicating with a headspace above said ink in said

ink chamber, such that actuation of said air pump generates a negative pressure in said



deprimng operations. In a further aspect there is

provided a printer further conprising an ink reservoir
w@omptosesed above said ink chanmber and in fl ui BICT/AU2008/000485

conmuni cation with an inlet port of said ink chanber.

Optionally, said ink reservoir is isolable fromsaid

i nk chanber during both primng and depri m ng

Op@eakpaeRsnd s iMNRbh Yaid BiddtBkall Mo L251@k ¥RInfbe CRMPEJ &GFind said

check valve configured to isolate said ink reservoir

fr 818%Add i nk chanber when sai d headspace is

POShkdeMEInYndRa8RIMVel ek RUBit Rtk Bidhskr BT BRE pRFifY dAtkes

operation. Optionally, said ink chanber conprises a

f | eefcomipny shudtgreraf gid é@@tww yg|iwlates saifl inki raverviots diomagidrprinthead.

sfromsaid i nk chanber when said headspace is

negatively pressurized during said printhead deprim ng

opélrtenaln, sadprindeasl it positivagdpbbyoatd ilathpmbeionpri ses: an

arm pivotally nounted about a pivot;a float nounted at

one end of said arm and a val ve head nounted at an

oppos furtherewpbcothe praitet father contperiv A dgwistrcana inkdinh eauiedtel to an ink

posSi ki al i .engage it Ve a

Car e S ER 5 ieRE B8 8 SARIIN bRk B Ghehn i
10pr esisticad-ané gulaah said) inklchariter diroig saiddedpatingg a

hydrostatic pressure of ink supplied to said printhead

during normal printing. Optionally, said

pr €psoifatly seidubahdtrRgn elkainb & in figideosinuhionid Witlseiwas autlp, thereby

printhead so as to, provide. a negatjve hydrostati -
pr Sgagbﬂ%t."’t ‘isﬁ‘é‘ﬁ anq ‘5’,““@:;9? Hlks]i‘rio g pripicay q?‘él% %?é@daﬂBP‘é‘mg'
pagewi dt h printhead. Optionally, said printhead
conpr.ises one or nore printhead jntegrated circuits ,

15 no 1%‘%?“}5{?*”&[?“@1% s rayegslll?lp %@ff%ng@q{h finpIar}nng ayé(hprlmmg operations.
printhead integrated circuit conprising a plurality of
nozzl es, and said manifold having said ink inlet and
s aiGiptipialy gushpeke valve i pesifigipod hetvegrsysedink ropayer ang spye gk hagber for
a Rolath$laid Mk IRV 0iF RIS bAhdIB AR of Qrinh RN Rkibi. NG @
flow of "I nk fromsaid downstreamink |ine back into
said i nk chanber when said printhead is prined.

20  Optionally, said float valve comprises:
an arm pivotally mounted about a pivot;
a float mounted at one end of said arm; and
a valve head mounted at an opposite end of said arm,
wherein said valve head is positioned for sealing engagement with a valve seat at said inlet

25  port.

Optionally, said ink chamber is a pressure-regulating chamber for regulating a hydrostatic

pressure of ink supplied to said printhead during normal printing.
30  Optionally, said printhead is a replaceable pagewidth printhead.

Optionally, said printhead comprises one or more printhead integrated circuits mounted on

an ink distribution manifold, each printhead integrated circuit comprising a plurality of



Optionally, said neans is selected fromthe group
conprising: an electronically-controlled valve; a

w@eh@oekessst ve; and a | oop section passing bel oWwGEHAU2008/000485
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10

| evel of ink in said chanber. In a further aspect
there is provided a printer further conprising a
sensor positioned for sensingignk in said downstream

I NkodzlddGnd Sl haSiEINS RevirG RO @KiihleGhd Wh trik oBiadtoldbBd BUCh
that said punp is shut off when said sensor senses any
i NKOVEYSERBHKING.  sai d sensor conprises an optica
sensor. In a further aspect there is provided a
printer further conprising nmeans for m nim zing
phahtoghleeegh redreserii KIVER198 P VIS # ARItGEBHPEYNG N sai d
downst r eam iy _mltjét Pnthdhd ARSAIET inRHREGH ik RHI& ah@a plurality of
provided a printer conprising a bubble-bursting box,
sai d boxozglesipri si ng: one or nore bubbl e-bursting
chanbers ha%h%&‘%m£&§ﬁgﬁﬁ%M§“ﬁg er inlet connected
to said downstreamin ine; and ah air outlet in
fluid conmuniepttican inki linh pewidthgdimdpeonmhuaicati@dicivoreabdig putlet
sai d se(&g&»%gdﬁﬁgh&loned to sense ink above a

bubbl e-bursting point in at | east one of said

bubbl e- bur stairagrsiti@sb@msg ha@jpg i @oap bytjet s@ndunicating with a

bubbl e-bursti ng box, c rises a ural i 0 .. )
ol oGPkt ap ik Eare 33 plukbaiistion iy e poridehprossurize
to a regpEchdypseidiknCh@mmtehd pimiagbebritiok os ayplivelySyt Sk @ire said
Optional | y, each bubbl e-byrsting chanber is

O e e B B e TR PrRIIORARLt T ng of | nk

bubbl es ent erdoRgst&ainGhichREbectvd @ ssidiitk cnan®ar dowak@fam ink
Optional ly, . said bubbl e-bursting box conprises a

Bcommon Bcbepgahiber commprigatign vEhrinme 2iGt shasip efiecseqoperative

20
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bubbl e- hufitan B guhh3 P fk Shr¥hdh s ﬁh&eéﬁ%ﬂﬁ?iaicﬂi_ﬁfrﬂi?&d' n

a roof of said box, said air ou?let bei ng defined in a
base of dpEMELHPEraEdsber. In a ninth aspect the

present invention provided a nethod of primng a

pri nthead whilst mnimzing nozzle drooling, said

metihd firtberappacktherg istpheyided @peinef furthércoppraniecinngk mservoir positioned

pr iaB‘(]ing %Qﬁl in%%EBﬁﬂe? lcuﬂﬁn 1A ciof}nhlugf.cawhi\xmﬁtain an%}%lq iof‘ Qcﬁcfjink chamber.
having an ink Inlet and an ink outlet; an
Optionally, said ink reservoir is isolable from said ink chamber during both priming and

depriming operations.

Optionally, said ink reservoir comprises a check valve configured to isolate said ink
reservoir from said ink chamber when said headspace is positively pressurized during said

printhead priming operation.

Optionally, said ink chamber comprises a float valve configured to isolate said ink
reservoir from said ink chamber when said headspace is negatively pressurized during said

printhead depriming operation.

Optionally, said float valve comprises:

an arm pivotally mounted about a pivot;



one or nore printhead integrated circuits nmounted on

said mani fold, each printhead integrated circuit
weowpniossng a plurality of nozzles; (ii) proviRPCTIgU08/000485

i nk chanber in fluid communication with said ink

inlet; and (iii) applying a positive pressure at said

ink inlet whilst sinultaneousl?p applying a negative

pressure at SRadnbubked@béde@hd SOsaiSarhOandr aW i nk t hr ough
said manifold and prine said printhead whil st

mi ni m zi ng ROZYF BeadpynicA gl anppesEnEnd §f said dind pri nt head

| S vheRAGSNIVERB hidAk ﬁkltl@ﬁéd%ﬁ%ﬁgl CREdoOR& le[h a 98 Escat at said inlet
positive pressure is applied by p05|t|ve y

pr&8%uri zi ng a headspace above ink in said ink

schanmber. Qptionally, said positive pressure is applied
using a punp having a punp outlet conmmunicating with

saiQptipredigspiddek chapbéranaprespurcacgulptips shamber fooiegtlating athgdrostatic
Wi [ 1 L et :s0: i d pegative
prégéﬁggﬁgt sgﬁghﬁﬁﬁugﬁ??%?¥a%%g?%%g'@h?m' downst r eam

ink line is connected to said ink outlet, and said

t htdig 18’nafll nstdﬂ%re}sgu?g.ﬁ lgt?né gﬁl%ﬁl&%@&%?ltlgﬁed bR %1 Hh{l]tg a&ig 0 as to

e pres ream I nk
IOShpthIdegnegafuvshlyddospmupre\v/du@n ink is sensed in said
downstreamink line. Optionally, an optical sensor is
provi ded for sensing said ink in said downstream ink
| i ptiokant | seidqkihthcaddharcpidable pagcRgdtoprinthdedcaused by i nk
bubbles in said downstreamink line is mnim zed.
Optionally, phantom sensing of ink is mnimzed by

S € WpkiBigh1 1 BhidiphikithaddQdpAsel bl reli Sintigd P@ighitedi ditcits mounted on
bubbl e- burstiing chanmber provided in said downstream

15i nin fykdistribpgen 'awafoﬂc&f cacl erath%?&blﬁtf%at%wgcw AR hasge urplgy of

I N nbIAks Chn@ ONIHRAIEAL haQfhgWhitl ink&RleBdnt sQH idkQuiletsai d ai r
outlet being in fluid comunication with a punp inlet.

In a tenth aspect the present invention provides a

rrmhh@ﬁmﬂ& a@ﬁe‘cpﬂl&g 15%@\/1&&1 a'pBhfer Rl(‘thé}tcgﬁﬁl‘?slﬂgrﬁl@dgg f%% 9(?1tr0111ng a

circuits, said nethod conprising the steps o

pr ot n@( f@ﬂpﬂﬂldrﬂorvvestwamssl@mlbycltmmﬁldsnh@ambm whgyk said printhead
20di%%ﬁhgﬂtion mani fol d having an ink inlet and an ink

outlet;

Optionally, said means is selected from the group comprising:
an electronically-controlled valve;
a check-valve; and

25 a loop section passing below said Ievel of ink in said chamber.

In a further aspect there is provided a printer further comprising a sensor positioned for
sensing ink in said downstream ink line, said sensor cooperating with said pump such that
said pump is shut off when said sensor senses any ink.

30

Optionally, said sensor comprises an optical sensor.

In a further aspect there is provided a printer further comprising means for minimizing

phantom sensing of ink caused by ink bubbles in said downstream ink line.



one or nore printhead integrated circuits nmounted on

said mani fold, each printhead integrated circuit
w@owpnissng a plurality of nozzles; an upstreaPCT/AK2008/000485

i ne connected to said ink inlet; and a downstream i nk

i ne connected to said ink outlet, wherein at |east

part of said printhead assenbly contains i nk bubbles;

(ii) providing an ink chanber in fluid connunication

with said ink inlet via said upstreamink line; (ii

pr iThinegeEapert Bﬁeﬁ% pravided g seeRriseigrdyblle bbry?t“tgrb&w Sﬁ’& box

I niohpRm gsald i nk chanber, through said manifold and

into sal downst ream i nk | i ne using a punp; (iv)

bur sting i nkenpeiyBeie subble-itae dembstshasng r@ﬁpqcﬁwf:eohar(lbﬁ)r inlet
SSENST NG fyBleidd U HPMRTLE BRI finda RUDDI €- bursting poi nt

in said downstreamink I'ine; and (v) shutting off said

punp when sahdiroptet msﬂts@mnium@@n witlagaidpumpanlgt.

printhead is a pagew dth inkjet printhead. Optionally,

said primng is perfornmed by positively pressurizing a

h e éhbs'piai@e, saldoemoi in Rositronsdiodensp knkehavthdubblGpuktorggloing in 2 least

t conmuni cates with said

hea s%g%g% %ﬁ%bwﬂjgcgaﬁ%rpunp inlet communicates with

l10said ink outlet so as to apply negative pressure

" QAP RGO S5 AT T e oD R e phayely 57 Pl pfipt Aoer.

f | @whr&garhl&@ Kortegpondidaitda tespectbRamadannsheiiaig ankdsupplirPystesn.
shut off, said |oop passing below a level of ink in
said i nk chanber. Optionally, a valve in said
dO\Mﬁ)ﬁbﬁaﬂﬁl MBatidubbRMdktitg MHaRBEH Gmemkonbd RIPréhavk nmlcdﬁd
to said ink chanber when said pu is shut o
15OptbPréWéﬂq S @Q'PISS Piisie sdd ﬁw@bﬁru\ﬁ%%a%a@k%aﬂ%% on of
sai d bubbles. Optionally, said bubbles are burst using
a bubbl e- bursti ng box provided in said downstreamink
| i ¥ptioradly chatd b ebtfingtbion gorpriiecseotppiog ag ghargber in fluid
bu Q%ﬁuﬁ%‘@h antg sﬁﬁ‘ M‘f‘éb%\ﬂg Bihnfdefs SRRAGH! cﬂﬁmglhi%ﬂp&l in a roof of

inlet defined in a
said box, said air outlet being defined in a base of said air chamber.

20
In a ninth aspect the present invention provided a method of priming a printhead whilst
minimizing nozzle drooling, said method comprising the steps of:
(1) providing a printhead comprising:
an ink distribution manifold having an ink inlet and an ink outlet; and
25 one or more printhead integrated circuits mounted on said manifold, each

printhead integrated circuit comprising a plurality of nozzles;

(i1) providing an ink chamber in fluid communication with said ink inlet; and

(iii) applying a positive pressure at said ink inlet whilst simultaneously applying a
negative pressure at said ink outlet so as to draw ink through said manifold and prime said

30  printhead whilst minimizing nozzle drooling.

Optionally, said printhead is a pagewidth inkjet printhead.



base thereof, said chanber inlet being connected to a
downstreamink conduit; and an air outlet in fluid

W@ ores98Aat i on sai d chanber. Optional ly, an optPCEAU2008/000485

sensor i s positioned above a bubbl e-bursting point in
sai d bubbl ebursting chanber. Optionally, said

bubbl e- bursting chanber is dimnsioned to pronote

eX ppRshaAy, sBRGo N iréshige @fappmzh bh bR Iﬁéhﬁlﬁ‘[zhrfggl 1R@dsPlace above
chanber via said chanber inlet. Optionally, each

bult B sHd &eh#ePeEhanber has curved sidewal |'s, wherein

a curvature of said sidewalls is greater than a

curvature of said downstreamink conduit. Optionally,
ea&ivtipialp] saldpayigyq nigys e &rrpeliedjuging a AepRhgving a pump outlet

50r%§ﬁgﬂﬁwégggggsmggghgg&3naX|n1Z|ng said curvature in

a mnimal volune. Optionally, said bubble-bursting box
conprises an air chanber in fluid conmunication with

sai r [ -
poc PR TR PAnNERRC i, SA Fhloe 14\ Flpp iR Mogaive
bulpbsesdairgd inkgutddianber conmuni cates with said air
chanber via a respective air channel defined in a roof
of said box. Optionally, each air channel is a

10hy dpGphidlb) adosestpentinlnincdhamnetedfiosaidink badez iands#id aesbeiurther
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ink.to sqld i r chanber when said box is tipped.
Cpf?gﬂgfive éﬁ air channel conprises at |east one

I nk-t rappi nangiitommcbr thOpicicacwdflink indd boxaﬂsfreahhﬁiﬁ met; and
term nates af a chann outl et defined i

sai d box, ‘Htl%‘gﬁ%{e PUgRR TSP ey ?Fé‘se&d%Fat“i @9’{*@’6”?381 ink line.
deposi t ink into said air chanber. Cptlonally, sald
air_outlet is defined in a base of said air chanbe

AN PSR AR SeBH IOV dpreustnerspid iR eid dppnstrean nk line.
outlet. In an el eventh aspect the present invention

provi des a nethod of | acing a printhead in an

| nijpéenaly i hespmagnsing of WE fsed bﬂéﬂe\g@th%g@ saiglafopynyteepm diek line is
conpfihsicdy the steps of: (i) providing a printhead
conprising: an ink distribution manifold having an ink
inlet and an ink outlet;one or nore printhead

| ”bﬁaﬁ &ﬁlg Gnihib G Eéntsﬁlg %Pfﬁi?'i erﬂmi?ﬁlze%l%:y‘ie&ﬂlg f&%}?abo@?&%?li?bgef

ntegrated circult conprisin ura
n obzﬂsmg p0¢nt i) a llebbk‘t’r]ZXdTStl% @ramberipragep liysaglydotwaptream ink line.
conprising: an ink chanmber in fluid conmunication with
said ink inlet via an upstream
Optionally, said bubble-bursting chamber is in fluid communication with an air outlet, said

air outlet being in fluid communication with a pump inlet.
In a tenth aspect the present invention provides a method of priming one or more printhead
integrated circuits, said method comprising the steps of:
(1) providing a printhead assembly comprising:
an ink distribution manifold having an ink inlet and an ink outlet;
one or more printhead integrated circuits mounted on said manifold, each
printhead integrated circuit comprising a plurality of nozzles;
an upstream ink line connected to said ink inlet; and
a downstream ink line connected to said ink outlet, wherein at least part of

said printhead assembly contains ink bubbles;



ink line; a reversible air punp comunicating with a
headspace of said ink chanber; and a downstream i nk

wo peve/1e898hect ed to said ink outlet; (ii) actuapCnygus@mB/doo4ss

punp so as to negatively pressurize said headspace,
thereby deprimng said printhead by drawing ink from
said downstreamink line and 93id printhead into said

i nk cha?’gwgfomd(ﬂglah)nm@ﬁlsdrvraﬂmmgorﬁﬁmcaﬁmmamh ak kdoivRdGaid
an ink level in said ink chanber to equalize with an

i nkPYtsBinklfesai d upstreamink line; (iv) removi ng

sai d priptdgac Jafd%ﬁ@édjin{égﬂa{éﬁ @freul‘@@ﬂ/ graty @ said ink
|nclud|ng di sconnecting sard inlet and said ink

outhasgber. figpyghsaid aepifeld a@p@wélé ﬁpawe@mmkém@ 84iPg § PHOID;

sl i nes; gi\z:?)bufsﬁﬁ)é Ak 'oﬁl%le%"i‘ﬂ Qld%kxlﬂﬁt%ﬁqnlwlﬂeh a repl acement
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printhead, said replacing including conhecting an ink
i nl et atvdscapngfor inktdoivnitesem of a bebibi-ueyting bentanpaid downstream ink
prqﬂgq’?d wi th respective upstream and downstream i nk
nes; (vi) actuating said punp so as to positively
pr essur (vz hugaigdfftveid dsppeden sabink byeped.mi ng sai d
printhead by drawi ng i nk fromsaid i nk chanber
through said printhead and into said downstream i nk
| i Optiomllg, seMipripthekeldcd pasewilth inkjetchripthegal. and al | ow ng an
ink level in said ink chanber to equilibrate to a
predeterm ned |l evel. Optionally, said ink chanber has
s ufdpticiatintsaidppidig iy pdrforBeCH PRt ade picstkiriglh@mhcatlspa abavednk in

cha i ng said deprimng step. Optionally, said
doﬁ%&?@éﬂ? %% 1ine conprises a | oop section passing

bel ow a | evel of ink in said ink chanber, wherein said
redeternlned ink level in said ink chamber equal i zes
wi CRtigily rpdume\pafletiohsabpun oppnuaicaies with spid gadspace.

deactuatlon of said punp in step (vii). Optionally,

sai d downstreamink |ine conprises an inline '

el &ptipsHy caump-igpleommagicyial wigh Yol igk ettlsero aspapty repive

TehRAGd W hEEEOIPLIGhRGulhe steps of : sensing ink in

said downstreamink |ine using a sensor; and

Optionally, a loop in said downstream ink conduit prevents ink from flowing back into said
ink chamber when said pump is shut off, said loop passing below a level of ink in said ink

chamber.

Optionally, a valve in said downstream ink conduit prevents ink from flowing back into

said ink chamber when said pump is shut off
Optionally, said bubbles are burst by expansion of said bubbles.

Optionally, said bubbles are burst using a bubble-bursting box provided in said
downstream ink line, said bubble-bursting box comprising:
a bubble-bursting chamber having a respective chamber inlet defined in a
base thereof, said chamber inlet being connected to a downstream ink conduit; and

an air outlet in fluid communication said chamber.



deactuating said punp in response to sensing ink in
said downstreamink line. Optionally, phantom sensing

w@booondsssaused by i nk bubbles in said downstr eBem/Ank008/000485

line is mnimzed. Optionally, phantom sensing of ink

is mnimzed by sensing for ink above a bubbl ebursting
poi nt in a bubbl e-bursting chagber provided in said
doWpSibia@A Bniophcal ich&or isPREitiONalabdtie a%ablle-birktineRRHPRIsaid Hubble-
pressure-regulatlng chanber for controlling a

hy QP84 EAPE0%r essure of ink supplied to said printhead
during normal printing. Optionally, said
pressure-regul ati ng chanber conprises a float val ve

f oOpfreialy SpiibHBplerbyptagshenber ekimensipaed tepraneke qxpansign gnd

ShBIReL otAl Wb oakerfBlueCRARE O L BaRpayng! v of 1 nk

to sal hanmber by an ink reservoir In

comuni cation therewith. In another aspect there is

pr 'tiglﬁﬂy,aea%ﬁglggﬁﬁ{iﬁ GlambG' TR élﬁ\'/elag'dgxlﬂglss tvf?ef;’eif? b curvature of
printing from sald replacenent prlnthea Whi 1 st

c ontid eléwally isszéatkr thad e ostvattico! priddeusecaof ink pdaduisi ng

sai d pressure-regul ating chanber. Optionally, said

float valve isolates said chanber fromsaid ink

10r e Opriviailly, edehr bubble darsdnglehpmberiingenemllsiregper(tishgped, thereby

Opt i onal | .said ink reseryoi.r conprises a check
vaPVé?n§§¥%“@W@@QH%QﬁJ@nPE%V%?@ﬁg sai d chanber from
said ink reservoir during said primng in step (vi).

In a.twelfth aspect th resent invention. proyides a .
pr iRl %M rbwﬁlﬁﬁévrstalg&o?mrﬂ@%s i AR “ffﬁﬂéc\{ FHprRynication

anei@Raill BEbBRUGUr&ing cRanfief SSU kiR ottREbdiRE 0¥ ohdAARNREL air chamber.
having an outlet port connected to said ink inlet via

San upstreamink conduit, said chamber containing ink

at (%tigﬁallliteal:}%h%ble%}sﬁﬁﬁ &@hBerRbinfufieAth winh\@ld@irth@nber via a
headspace above said first level of ink is open to

at fitsBesHES ©F chapshddoahBrarreefaf Fakbeondui t connected to
said ink outlet and term nating above said first |evel

of ink, said downstreamink conduit being open to
at v pidly ecachieghaingl is aihpldrdpwhistserpeniing plienedd fefminimizing transfer of

cnel g - P S bel id first
20?32\'1}{3{% g%&fuﬁf(}%aﬁlggrcxﬁﬁeglgélegmp@%g 9 berow sald T11s
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hat, 1n printing configuration,
a second level of ink in said loop is equal to said

fi ro%tliorla?ly,eelachoa{ir Jhgll*ﬁlel &n?p?iisé% a?g%rgg&rihk—trapping stomach.

Optionally, each air channel terminates at a channel outlet defined in a roof of said box,

cach channel outlet being positioned to deposit ink into said air chamber.

Optionally, said air outlet is defined in a base of said air chamber, and each channel outlet

is offset from said air outlet.

In an eleventh aspect the present invention provides a method of replacing a printhead in
an inkjet printer with minimal ink wastage, said method comprising the steps of:
(1) providing a printhead comprising:

an ink distribution manifold having an ink inlet and an ink outlet;



In a further aspect the printer conprising nmeans for
mai ntaining a predetermned first level of ink in said

W@ b@ohesog7 sai d predeterm ned first | evel of i nNRCT/AU2008/000485
controlling a hydrostatic pressure of ink supplied to
said ink inlet. Optionally, said hydrostatic pressure,
relative to at nospheric pressuse, is defined as pgh,

wherein p i sné Bﬂn@i@@ﬁhtﬁ%d@ﬂte%ﬁﬁl‘d ci@uitSm@GERloa kAl hRifdl@&ach
to graV|t and h is the height of the predeterm ned

first | @mea@omtqgf?&edﬁgpwqwrl@lag £ Rlrabp e,

Qpt i onafii) Yrov Ridig@n TRADSH 1Y grsteﬁpdo aglﬂg ng said
predetern1ned ?lrst [ evel of in onpri ses an ink

reservoir co8preAemnbRy Hv\ihtlﬁcqanmm@%ﬂowwﬂw G gk it BN jupstream
ssai d prggspse-regul ating chanber. Optionally, said

float valve conprises: an arm pivotal |y nmounted about

a pivot; a fareesrsitipunpued emnpmesadrgdvidra keadsgacgrofrpaidiml chpmber;
val ve hﬁld nount ed at an opposite end of said arm

wherei n said valve head is positioned for sealing
engagenent widolwngregmlindinseanneettd mmaidmketutlgiort of sai d

pressur ) écgllgd | ggat@g{n%ps% & r}eg%eh%?%gur&e sa?c?fle(g& Jeeﬁlereby

port an ressure-reg
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In. spect the printer further conprising a
erﬁ?ﬁ% ﬂpﬁﬁwﬁiﬁg system In another aspect the
printer (11¢)Qlé'ﬂﬁlla$lhglgl,1d [ﬁmnp&inﬂ afeivipg Sk eldatdidigk whdntber to

sai d eads ace abgv idink jp said chanber; and a
vaFW@“ﬁB@V ?Hﬂ%% @ %”Q%Tﬁm*ﬂwareservoir and said

inl et p@¥tretbiedgiaidl,printheal fRdnh B dEH @ NHhidGeth &fihOiRcludad d
val ve is confi ureé)to be shut and said

LScoNProipene taid %érfl%t.av%wd Bk getls o gespentiye Wéngseérp%{@élownstream
t hegiahys;forcing ink from said chanber into said
downstream i nk conduit. Optionally, a sensor is

posi t i offetrkeng gaech@mnﬂgead Hikh & sentaceraend priehesil riaid repacggiipeluding

downse£5@Th iftknICQRA YA byticB Rl oissgﬂ§€l{lac€89rg?f1ﬁ‘théaragmw rbdBective
sai d punp such that said punp is shut off when sa

s enpwican epdeosvngingan ink linaSpt i onal |y, said | oop section
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priming said printhead by drawing ink from said ink chamber, through said printhead and
into said downstream ink line; and

(vii) deactuating said pump and allowing an ink level in said ink chamber to

equilibrate to a predetermined level.

25
Optionally, said ink chamber has sufficient capacity to accommodate ink drawn into said

chamber during said depriming step.
Optionally, said downsteam ink line comprises a loop section passing below a level of ink
30  in said ink chamber, wherein said predetermined ink level in said ink chamber equalizes

with an ink level in said loop section after deactuation of said pump in step (vii).

Optionally, said downstream ink line comprises an inline electronically-operated valve.



line back into said pressure-regul ating chanber so as
to restore said printing configuration after primng.
w@piovnesaBt y, said sensor is an optical sensor.PCTIAU2008/000485
anot her aspect the printer further conprising neans
for mnimzing phantom sensing of ink caused by ink
bubbl es in said downstreaminkeline. In a further
as peslotien@p S thth@khod @imlref Sinfpdisiag MeliRpEotbur sti ng box
sai d box conprising | east one bubbl e-burstin
chanber haviSfjing H?l@g 5@% flownstreana ik dipe Pyiieer Sensgh&n%m air
outlet. OptijgnalaliNy safBhuehpah FesPitkd Blsersthg ARER s4i@ downstream ink
at nosphere or salégalr outl et conmunicates with a punp
inlet ofntsaid air punp. Optionally, said at |east one
sbubbl e- bursting chanber is dinmensioned to pronote
expansi on and bursting of ink bubbles entering said
ch&wberallyi phanjern densing wbak causgdely, inloputibles &1 daig dogastepam ink line is
bugﬁ+gm%grsting box conprises a plurality of
bub ursting chanbers, each chanber correspondi ng
to a respective ink channel of said printer.
Ontd.,0n Iy S [
c h? 101%1 1?/ rph?ﬁﬁ%geng%ﬂ%mlﬁlkga % 61![111 Wlblyh ens?n%gprr 1{11( eoov@?bug)hlée—
10bu bbﬂsmagpmm i smighbbledntseng shambapraiided dhanhdvnstefaimrigdlinen
a roof of said box, said air outlet being defined in
said air chanber.Optionally, said air channel is a
hy (lglpﬁprblﬂlbl s@idser @ﬁmbérnﬁa @hﬁﬂr@&égu@ﬁhlﬁ@éﬂaﬁibarqoﬁdon{rﬁﬁﬁg a Dieostatic
ink-tra o) sai r. chann i ni m zi ng
tr QF?§%“§$§H6‘;]<9%“HIPJ‘ & %‘éﬂ IH“%he? DRHYPARIINEai d box s
ti pped. Optionally, said punp is a reversible punp.
Optignally,. in a de-primng configuration, sajd punp
L5 s %@MlgéaldaefﬁdSqr%r@gvlgt%ﬂhﬁré'aerF?rmﬁsg%% %O%iffrlvﬁ fegpfntaining a
t owaletSrniAddde Rl &S AU Qaill BRHMLRE, k@ 161 BEEontrbMnga supply of ink to
thirteenth aspect the present invention provides a
pr iSHie eamberiyr angpgserynr ip ﬁk]dépmgwmﬁ@twe dgravathi ng a
plurality of ink inlets, a plurality of ink outlets

and an array of nozzles; glurality of ink chanbers,
eadhanofir esheatrthere lmwldql ametbe fusther gomprissngribesdared: t o a

20C0rr €sp O ndi rbginf.ilﬂgkfrd.n%a% refﬁa@en%ntr Iﬁﬁﬁ%% \'Vl\{lﬁt &bﬂ%l‘iﬁ@éﬁd Mrostatic

condui t;
pressure of ink using said pressure-regulating chamber.

Optionally, said float valve isolates said chamber from said ink reservoir during said

depriming in step (ii).

25
Optionally, said ink reservoir comprises a check valve, said check valve isolating said
chamber from said ink reservoir during said priming in step (vi).
In a twelfth aspect the present invention provides a printer comprising:

30 a printhead having an ink inlet and an ink outlet;

a pressure-regulating chamber having an outlet port connected to said ink
inlet via an upstream ink conduit, said chamber containing ink at a first level below said

printhead, wherein a headspace above said first level of ink is open to atmosphere; and



a single air punp having a punp outlet comrunicating

Wi th a headspace in each i nk chanber, said punp being
w@ewbilgesed to positively pressurize each headBEEAB2008/000485

during a printhead primng operation; and a plurality

of downstream ink conduits, each downstream i nk

conduit being connected to a @grrespondi ng i nk outlet,

and each dO\Mt@‘évhﬁ@BﬂnlnﬂJ‘coﬁ&lﬁtCBéhﬁec&@Wm 1ﬁ1abutréganmérﬂu@tmg
inlet of said I n anot her aspect the géf;nter
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Optionally, said nmeans includes an expansi on said

ex praRkifar. sk theb ipt Prafting condigprtiena ﬁqcyndolﬁveészbahm said loop is
SCNRERPIyid FRE by EXRANSh O GhpBber having a respect i ve

chanmper inlet defined in a base thereof, each chanber

inlet being connected to a respective downst ream i nk

co :

ot e 2 SRTHE P co BARAGhcah P BB} 4 e Rcd frstleve

confiskteditdagbirdapynplcicrhietd ustdeal piinpedntiblng € byvidestatic

an v, i on chanbers and said

g‘ﬁegsu? f%k%é eﬁ%’sq%dg i(Enl)iaﬁli:]‘%ver defining a roof of said

10box sai d cover haV|ng a plurallty of air channels

defl ned. t her anne

cor I et REare T ST B VRDwbEHEr e chiihed o peh.

an th%@in% S APMRRIRoF ink %@@&Ele@%ﬂ &u@% bMvity®AA M i@hE height of the
channel is a ser pent| ne channel for mnim zi ng

t r Rredetermindd firsikevek o iksaladvedy fumentberdechanbers to sai d
common air chanber. Optionally, each air channel is
hydr ophobi c. Optionally, each air channel conprises at
15] e&ptiomie, shidknetansaﬁgplmmigta'smr@rsaidIpredqumimdaﬂristﬂe,veba”@tk @imprises an
r ] . Ny
; og?ﬂ@%en;oﬁ cﬁ&ﬂ%@attlggﬁz ﬁoaﬁ Qgigg ﬁént (?tg%]i rl]lg %alagﬁg%sﬁe}?—g%%gﬁgg chamber.
positioned to deposit |nk into said air chanber.
Cp annel outlet is offset fromsaid
ai Edp%ﬁl%ahl&tShld%?tVaFVSIC?nﬁl?HSgS'snor kel extends from said
air outl et taowan gisotsidy dound@fapoidtlgiveby maxi m zi ng an
effective |n col l ecting volu of said air chanber.
Dptional Iy, & FH“%P?df%gﬁﬁ@?Oﬂggléﬂ @y vent defined

t herein. a valve head mounted at an opposite end of said arm,

wherein said valve head is positioned for sealing engagement with a valve seat at an inlet

port of said pressure-regulating chamber.

25  Optionally, said inlet port and said outlet port of said pressure-regulating chamber are

positioned towards a base of said chamber.

In a further aspect the printer further comprising a printhead priming system.

30  In another aspect the printer comprising;:
an air pump communicating with said headspace above said ink in said
chamber; and

a valve positioned between said ink reservoir and said inlet port,



Optionally, said air chanber has one or nore air vents

defined therein, the nunber of air vents regulating a
WEe@9808987 i n sai d i nk expansi on box. Opti onal | BCT/8E2M8/000485

means further conprises a timng circuit for

controlling operation of said punp during printhead

primng. Optionally, said neang further conprises an

I NKyhSRMS Bla ridfin @A tgtionNdeid valvatis doBAgitredd8e SHut S sdid pump is
expanS|on chanbers, said sensor cooperating with sa

puispfigyeed ¢ pesitively P@S%laﬁepsaidshegﬁa%ceé‘?erebm@wng alﬂ(drogbﬁawamber

SenssSid Mvns&Rbd apaddayic. sai d expansi on chanbers are
configured to pronote expansion and bursting of ink
bubbl es entering said chanbers via said chanber

stn !(%Eﬁnall? heLRbYis ESbé?ﬁdHe& ko@ Qen&'ﬂ? ‘ﬂIk%Rlva%&é hsﬂeﬂlﬂm%fof LK ddwhstream
said at l‘east one chanb lonally, said air pu

i s itkeopadudt, slidschr C@mr@mg \w@l %@tmmmrsucrh thyj sai gurdie pyshytioffgvhen

opg&@g&@¥%mk% %hher aspect there is provided a

printer further-conprising a conduit junction, said

conduit junction conprising: a plurality of junction

gga é)%géallg sgﬁn?clp%]@c%té){é g%tli%#f(aln Eﬁlgu OP glk %%qul%(%{ogl sa d,odown%tream ink

10co rhmehatck ahtd) oid@tdupueglatiog J:lfatnbe@ taS m)r‘redtd)ry saidpriidiing configuration
con UIt unctlon conprises an air vent such that each
he&d¥ %s open to atnosphere. Optionally, said
domnstrean1|nk conduit conprises any one of: an inline

tr0ﬂ|caJI controllﬁd val ve; and a | oop section
Betld IEOW%Q%W”B?SPﬁern sai d ink chanber.
Cptlonally, sai d i nk chanber maintains a predeterm ned
| evel of ink when said punp is switched off,

15 0p i et 5pect Hiedpripttugthes Spyaprisingrpans 0§ mipimizigphiyngery ensing of
CoQR&a Rl B intibhiBbl@&Nn bk ddvas@&aMPhk 1iAQr mai ntai ni ng said
predeterm ned | evel of ink. In a fourteenth aspect the
present invention provided a printer conprising: an
| Nk FrREd a@ﬁelatetﬁgpmwcﬂﬁpﬁsrhg Wb IR b8 tinPBbxl A RN b Brising:

and an array of hozzl es;
at least one bubble- burstlng chamber having a respective chamber inlet; and

20 an air outlet.

Optionally, said air outlet is open to atmosphere or said air outlet communicates with a

pump inlet of said air pump.

25  Optionally, said at least one bubble-bursting chamber is dimensioned to promote expansion

and bursting of ink bubbles entering said chamber via said chamber inlet.

Optionally, said bubble-bursting box comprises a plurality of bubble-bursting chambers,
each chamber corresponding to a respective ink channel of said printer.

30
Optionally, said bubble-bursting box comprises an air chamber in fluid communication
with said at least one bubble-bursting chamber via an air channel defined in a roof of said

box, said air outlet being defined in said air chamber.



an i nk chanber having an outlet port connected to said

ink inlet via an upstreamink conduit; an air punp
whawonesoss punp outl et communi cating with a heaPlSpavz008/000485

said i nk chanber, said punp being configured to

positively pressurize said headspace during a

printhead primng operation; aod a downstream ink

ComptbitallG QRIAQG LcBEhntIAs & By dlophbikic %ﬂlgelnﬁﬁe chﬁﬁieﬂcdﬁr@\ﬁﬁhﬁg aﬁam one
i nk conduit comrunicating with a inlet of sai

pur; TARABE siomaga %ib%bﬁ%ltell BHHR{ZHIE t@aﬁ%mf fukite, w%te@la@her when
eXRANBHOR tigkr@nber for acconmodating a vol unme of ink,
thereby inhibiting said ink fromreaching said punp

inlet. Optionally, said expansion chanber is in fluid

5cowgﬁa@1§tslaigrbu%q§h@%r§ﬂ)lg pafignber, said air chanber

having an air outl et connectied to said punp
|nIet Optional Iy, said expansion chanber is part of an

%ﬂ§ﬁaﬂ2 SIQQ)&G gﬁfrﬁ r:_lg c ﬁ(fpgﬁﬁ%i dr?,@ai@ gﬁ(ml? gmehsﬁd}%glrmlﬁfs phl@e%lsfiom

one expansi on Sal d 'expansi on cha aving a
respépnmm@d@wﬂwbemdmnhsm:anghgahmnmm base thereof,
sai d chanber inlet being connected to said downst r eam
ink conduit; a common air chanber having an air outl et

10defln mehittoemh aspoatsie préventenfenti@giravides b panet @inphighgg

connected to_sai nl.et via.a pu inle ndui t ;
o e cover R aftRB bAE 1B B oS GRS e
air chanﬂahanaaﬁmoﬁmwgr defining a roof of said box,

sai d cover eas one aj el . defin

t herein, sai Y%{!?]ﬁy 8&1‘&% B‘iso"\?F}U‘I“k@ %ﬁﬁfvmg an OutFet port

co mﬁ&t@cafola@arr&gbrv@fgnms alcdviat réspasitc GRBeAXARDSIION,

chanber and said common air chanber. Optionally sai d

I5ai r channel %92l dUPRHETIAS? RYEMOHEIET QBRI {hrfheadspace in

t r ansf egacRinkicRdmiet, Q84 pahs b& @Jﬂﬁg&&i o heakely fresseddedach
common air chanber. Opt i onal said air channel is

hydroph@%ﬂ%ﬁﬂﬂkmvbﬁﬁmﬁvﬁdQ@m@gépwméﬁaﬁﬁel conpri ses at
| east one | r&li)‘lﬁr-ﬁlﬁ? Bt Jb%n%?éﬁfﬁqﬁlpcon@ﬂ{s é%t@l@h(l)\ynstréa% ﬁk Abilduit being

channel terminates at a channel outlet defined in a
roof of copngetbddd » cattrapanaing inkaiutictcdnd gl doppsticem itkedopgpit

2OpOSi ti o&)%qn&n?cag]?go@i‘ﬁ{den%niep(gf%ai‘a%hﬂp.ai r chanber.

In another aspect the printer further comprising means for inhibiting ink in said

downstream ink conduits from reaching said pump inlet.

25  Optionally, said means includes an expansion box, said expansion box comprising:

a plurality of expansion chambers, each expansion chamber having a respective
chamber inlet defined in a base thereof, each chamber inlet being connected to a respective
downstream ink conduit;

a common air chamber having an air outlet defined in a base thereof, said air outlet

30  being connected to said pump inlet via a pump inlet conduit; and

a cover for said expansion chambers and said common air chamber, said cover
defining a roof of said box, said cover having a plurality of air channels defined therein,
each air channel providing fluid communication between a respective expansion chamber

and said common air chamber.



Optionally, said channel outlet is offset fromsaid
air outlet. Optionally, a snorkel extends from said
W@200900e982t towards said roof, thereby nmaxi m zPCIYAHED08/000485
effective ink-collecting volune of said air chanber.
Optionally, said air chanber has an air vent defined
therein. Optionally, said air 3ghanber has one or nore
air vents defined therein, the nunber of air vents
ulating a pressure in sald expansi on box.In a
el aehair ghpmebis p serpeniihs eftoanch fq5 mippezng ey iinfgfrom
a %&Hbﬂﬁnﬁ&f&ﬁh5m§@%aﬁ@&h&@hhkﬂﬁn@&erat'0” of said
punp during printhead primng. In another aspect there
is provided a printer conprising an ink sensor for
sSC Rl W fi Sl £XPAOSIPR, chamber, said sensor
cooperating with said punp such that sald punp i s shut
of f when said sensor senses ink. Optionally, said
ex nsi on
a2 AAPIRSnPo bR L QERT B R R
t her eby n1n|n12|ng phant om sensing of ink in sald

ch ; i onal [ i ST si bl e far. . .
o PRTTAy B ettt 3Rl oI ol RS EloBr g i
10f uchdngrer, asghebinntherle bemg poatindéth dapgsitiinit ieto shid mir kakamber.
conprising a conduit junction, said conduit junction
conprising: a plurality of junction outlets, each
] uptib@ity st indeebnigt i€ offre adb@daitl air authegadspace port of
each ink chanber; a junction inlet connected to said
punp outlet. Optionally, said conduit junction

COpibiE§, aasﬁiorﬁélfext\éﬁd[htfro‘w@m dih@flctaehd QA0S pRtkercbP m@RMIking an
to at npsphere. onal |y, sajd downstream i nk conduit

15coﬁﬁ?‘i“§%§ﬂ<§ﬂ9“8%V%‘fme %fr@alriﬁ}r.chaén er.
el ectronically-controlled valve; and a | oop section
passi ng below a | evel of ink in said ink chanber.
Oppsarslly yraidggictambek hasa atsepnt defined dicrean-a pr edet er ni ned
| evel of ink when said punp is switched off.

Optionally, said air chamber has one or more air vents defined therein, the number of air

20  vents regulating a pressure in said ink expansion box.

Optionally, said means further comprises a timing circuit for controlling operation of said

pump during printhead priming.

25  Optionally, said means further comprises an ink sensor for sensing ink in at least one of
said expansion chambers, said sensor cooperating with said pump such that said pump is

shut off when said sensor senses ink.

Optionally, said expansion chambers are configured to promote expansion and bursting of
30  ink bubbles entering said chambers via said chamber inlets, thereby minimizing phantom

sensing of ink in said at least one chamber.

Optionally, said air pump is reversible for effecting both priming and depriming

operations.



Optionally, said ink chanber conprises a float valve

cooperating with an ink reservoir for maintaining said
wpe@daosssm ned | evel of ink.ln a fifteenth aspRCI/AUN®S/000485

present invention provided a nmethod of primng one or

nore inkjet printheads, said nethod conprising the

steps of: (i) providing a primthead assenbly

conprising: an ink distribution manifold having an ink

inlet and an ink outlet; one ar nore inkjet printheads

o G e ep# P tharerimproT idede Privgs ﬁurrhﬁlkﬁc)éftpﬂﬂpg ﬁfnéalawnctwn said

CORBEduft Bt Lot li@Ne: Of nozzles; an upstreamink line

connected to said ink inlet; and a downstreamink Iine

connect RlUEREtLAIwCamoudt (cagh;urctipn oyslebleingicappegiad forfiheadspace
5ch%gpgfm&pn&bghgmponnunlcatlon with said ink inlet via

said upstreamink line; (iii) providing an air punp

havi ng awp@wpHd@mpﬁwcmnKﬁﬁﬂmﬁm@@WWEnlcat|on wth a

headspace of said ink chanber, and a punp inlet in

fluid conmunication with said dowstreamink |ine;

(i iOpyiormdly Lsaidicrglug qundtien qonmprirgs a8 eir agnt swwh drawech héadfraomis open to

salgln @ﬁ chanber, through said manifold and into said

downstr&am i nk I|ne t hereby primng said inkjet
10pr|ntheads (iv) receiving said ink in an expansion

OB e B u RS GRSt S O st eam i nk

I|ne Conprl&ﬁ%ﬂ@ehﬁ@ﬂm&@%tumﬁomﬁS&Nﬁgnbe|OMIa | evel of
ink in said ink cha erein Y, sai d
| oop secti or?l‘é%i’lfﬁ?t 028;%55%% O¥R I?Vﬁﬁ‘% “@iﬂalsalgﬁiscél'i“gb%r ‘nk

chanber after deactuation of said punp in step (v).
onal ly,. said downstreamink |ine conprises an
15. n |qpﬂ@naélwadrn&'rﬁhelabffryn%@%& erletrgnipgd leye] ofink phep said pump is
asRefthel b, method further conprising the steps of:
sensing ink in said downstreamink |line using a
sensor; and deactuating said punp in response to
Se r(‘)%'tl@lglll{y rb%ldlllﬂ( &Qﬁlgerqgl‘ﬁﬁ?ste§ £ 869t 'vﬁge (I:doggatm%ﬂhoaﬂ%ﬂ t¥servoir for
phant om Sensi ng of 1 nk caused by ink fes 1n said
dowrigtaimingsaidyedetaymined level of ink.

20
In a fourteenth aspect the present invention provided a printer comprising:
an inkjet printhead having an ink inlet, an ink outlet and an array of nozzles;
an ink chamber having an outlet port connected to said ink inlet via an
upstream ink conduit;
25 an air pump having a pump outlet communicating with a headspace in said

ink chamber, said pump being configured to positively pressurize said headspace
during a printhead priming operation; and
a downstream ink conduit connected to said ink outlet, said downstream ink
conduit communicating with a pump inlet of said pump,
30  wherein said downstream ink conduit includes an expansion chamber for accommodating a

volume of ink, thereby inhibiting said ink from reaching said pump inlet.

Optionally, said expansion chamber is in fluid communication with an air chamber, said air

chamber having an air outlet connected to said pump inlet.



m nimzed. Optionally, phantom sensing of ink is
m nimzed by sensing for ink above a bubbl ebursting

W@oi0at108987 a bubbl e- bur sti ng chanmber provi ded i PCHADUZD08/000485
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downstreamink line.Optionally, said ink chanber is a
pressure-regul ati ng chanber for controlling a
hydrostatic pressure of ink sgpplied to said printhead
during normal printing. Optionally, said

pressure-regul ating chanmber conprises a float valve

f oOPHEHY SriichRpNE oD FhagBeds R dn eERABTIOOX; 13 Gxpangion fox
chaphsdisingsai d float valve controlling a supply of ink
to said chanmber by an ink reservoir in fluid '
comuni #aeptone exepdel ehpmbyrrsai ckpgnsine ehagbpidiay ing g égsacdtiye
Pr QN dniRfinfe: BBHLBOH fuitd tP@rEof?s%m@lhl‘ﬁﬂ)eQ %ﬁét rﬁsm%ﬁ‘ﬂgc?éd to said

printing fromsaid replacement printhea

codpyeticim gksaidiithydr ost ati ¢ pressure of ink using

sai d pressup & &G @ihed: wﬁngg%aiﬂb fakiet dg?ﬁédgﬁ‘ thsx lt(hel%@f, ol B outlet
reservoi r conprises a chetk valve, salid check val've

i sbbiag congectad td sdidhkunghimtebeir 2 propidaicenduitiendeser voi r

durin 92 %VQ%B%EH eg](?anls%n %@a%%e‘ 4dd lei'd CSBBIIOIQ Ql?%lla}{fbers éaalicgcover
expansi oh  chanber "t's 'part of an expansion box, $aid

ex pafirsngxarobHof sgid by, issidl ngyer btvingaalstst omenischpanekdedined therein, said
chanbgrhlsaiqfeXEaasion ch?nber'haangla LespectLve b
ch A5 &P Ry QP Y G T ULV ¢ 8118 B oS L e F I i lprmber
i nlagd sabhdoAghonaneahled t o sai d downstream i nk condui t;

a common air chanber having an air outlet defined in a
base thereof, said air outlet being connected to said

pu !mgtibﬁahlﬁ,tsami af cBar@bITPa bofpeBiineCcdmghdl foi mandizmg G@NEEr of Bk from
sai d expansi on chanber and sai d conmon air chanber

saiP#d egRYonFpmpsT fysail qogptongfr chalerhox, said cover

havi ng at | east one air channel defined therein, said
air channel providing fluid conmunication between said

at Qréarally oad aiepaveliiphydeephiptier and said conmon air
chanber. Brief Description of the Drawings Figure 1
shows a printhead cartridge installed in a print
en§lptienadly, saidpirichanael compryigs at 1oassongwak-trapping sfomechengi ne

oW thout the printhead cartridge installed to expose
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inlet and outlet ink manifolds,;
Optionally, said air channel terminates at a channel outlet defined in a roof of said air

chamber, said channel outlet being positioned to deposit ink into said air chamber.

Optionally, said channel outlet is offset from said air outlet.

Optionally, a snorkel extends from said air outlet towards said roof, thereby maximizing an

effective ink-collecting volume of said air chamber.

Optionally, said air chamber has an air vent defined therein.

Optionally, said air chamber has one or more air vents defined therein, the number of air

vents regulating a pressure in said expansion box.



Figure 3 is a perspective of the conplete printhead
cartridge; Figure 4 shows the printhead cartridge of

wOo-2@anesd87 wit h the protective cover renoved; Fi BCT/aUu2008/000485
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an expl oded perspective of the printhead cartridge
shown in Figure 3; Figure 6 is an expl oded perspective
of a printhead, which forns past of the printhead
cang § g6 aseviert i Proviaed @ panteFt@tpriSing a tifi cHeNEMREdnGolling
of the fluidics systemaccaording to the present
i NPRHEIWP! stbpREHiBa PryRead SFMEE printing; Figure 8
shows the fluidics systemof Figure 7 in a
configuration ready for printhead primng; Figure 9
s héanothseaspeqt thgredspreyidedehrifer FprgRifsengan eréqwnsgmgoé genfigg ink in
or o i G b A '
o T e B R TR AR D
11 sk ofigvhamsaad scayon aqusepanké | ui di cs system according to
the present invention; Figure 12 shows the fluidics
system of Figure 7 configured for printhead deprim ng;
Fi Gwtienallg, ssidewsentibectfambids cafigyrsd wmrafiotEexgpanseonzanil hurgting of
depy,i conf . Al j t he.printhe ved . . .
Fi O B GRS YRl PPe e BBl RReRh AR pyeic
a rkambpr.i nt head installed and prinmed; Figure 15 is an
expl oded top perspective of a bubbl e-bursting box
according to the present invention; Figure 16 is an
eX [ptcetly BeidtadPpume isspeedibly for offedtiig bbbl plihirg b Sdprimghgbox
shown in Figure 15; Figure 17 is a perspective of the
as SBHHI®Y bubbl e- bursting box shown in Figure 15;
Figure 18 is an expl oded perspective of a
pressure-regul ati ng chanber; Figure 19 is a L .
pel&pBEhenAsDest therg & EVidee 2@RGCHIMIBE GRRPINEH QOE ipgtipn said
f1 ubighiuft SuneRmRQAGALiRg: and
a plurality of junction outlets, each junction outlet being connected to a headspace
port of each ink chamber;

a junction inlet connected to said pump outlet.

Optionally, said conduit junction comprises an air vent such that each headspace is open to

atmosphere.

Optionally, said downstream ink conduit comprises any one of:
an inline electronically-controlled valve; and

a loop section passing below a level of ink in said ink chamber.

Optionally, said ink chamber maintains a predetermined level of ink when said pump is

switched off.

Optionally, said ink chamber comprises a float valve cooperating with an ink reservoir for

maintaining said predetermined level of ink.



Fi gure 20 shows fluidic connections for a five channe

i nk supply system according to the present invention.
w®ew0ailbse87 Descri ption of the Preferred Enbodi nRC/aU2008/000485

Print Engine and Printhead Cartridge Overview Figure 1

shows a printhead cartridge 2 installed in a print

engine 3. The print engine 3 i3 the nmechani cal heart

of 1@a ﬁftéeﬂ&%@pé&hh@ c&ANinAavin ﬁﬁffmeﬁd ﬁlétﬁdﬁcﬁdﬂpnﬁ?ﬁg&fn@ 3} more inkjet
casi.n sha es, ink tank | ocations and capacities, as

wePrintjea ?réﬂﬁélefh@éﬁo%ﬂt?m@élllqsée@@P%n trays. Theprinthead

cartrld@ﬁxgwgﬁgapﬁmmﬁggkgggyb&m@%qlrennved fromthe
print engine 3 enabling periodic replacenent To

remove the ﬁmﬂ$ﬂ¢%%mﬂ@ﬁﬁﬁmﬁﬂﬁﬁwggaaﬂw§é¢t$mﬁ¥§*émﬂ%tch

527 and 11 F{ ont BemG i fotfn A mb iR i Rizh 0. 06H e

3 Figure 2 shows the print engine

pr|nthemﬁﬁhﬁﬁcmmﬂgégznm@nﬁﬁ@dH%V%en |nsert|ng t he

printhead c I

el ectri cal %Lgﬁ*% CI%E%%%@?P%&%H§%§H%% e betmeen

t he cartrldqebwnummmgﬂﬁnwmomeﬂgimemd@dnmadts 33 on the

printhead cartri [ 4). a i th. .

ol enapar e Fuh 58 MMM HlotPRRRE N bR iy ipgeid
103. upswreaddiiktlinon, an ink inlet manifold 48 and an ink

i t - colfsnats e SBeledteteo Pl Ohist B By i o

Théeddabact ot seild iiedhiaibérdand 8 pp Wileles flaid pbrohadiédtiyn Gith kaik
inlets forl%ge printhead cartridge 2, each
coFP@@ﬁBﬂHﬂ ¢ a different col or channel. Likew se,

t he i nk(@uktueling¥aiiafrplilp 992426 Qrava IS frém RAig [rﬂtlchirybe@fthrbﬁgﬁ said
outlets for the printhead cartridge 2,

eac
15c oIS ARl ity g dawaﬁtﬁe%ré f%dtnee%ffrehy Pé‘ﬁél?%r%ld inlge! nfpthpadgye
expl ai Ng@ rbddiviYs8id 3¢ itlah o RO chbkiBer fid daiadcioGRstBX Bt RMIRS and
the present invention typically requires ink to flow
t hr ough(") ARecisptingtsHdaamear tri dge 2, froman ink inlet
to an ink outlet, in order to achi eve primng and
deprining of the printhead. Referring again to Figure
2, Garietrlly reidglownst¢agaigk Geg qonipdgpe 2 2oapepative dassiapbelowpdeyel of ink
2022 nﬁ&ﬁi ihe gl%ﬁlb%d w!hgfelﬁ 3 ﬂlkqgvef 1|ﬂ%a1§[ (P&)F Fs‘éc‘?lotgg uag%g Ovitg a ll[‘k level in
ture recei ves a conpl enmentary spou and' 5
o n suth @kichneter afitat deagtulatign crfmznd pahplm 4P (a)n d 50,
respectively (see Figure 5). Ink is supplied to a rear
of an inlet socket 20B from pressure-regul ating
¢ h&ph ewadly 1501d ,dowhitiehm arkding soaprisys amivlideettctrai@ilgepaatbdsdve.
of the print engine 3 (see Figure 19). The
pressure-regul ati ng chanbers receive ink by gravity
25f r Qivadoftér 4sped the hdthod@utheLebmprising the steps of:

sensing ink in said downstream ink line using a sensor; and
deactuating said pump in response to sensing ink in said downstream ink

line.

30  Optionally, phantom sensing of ink caused by ink bubbles in said downstream ink line is

minimized.

Optionally, phantom sensing of ink is minimized by sensing for ink above a bubble-

bursting point in a bubble-bursting chamber provided in said downstream ink line.



el sewhere on the print engine 3. Ink exits froma rear

of an outlet socket 20A, which is connected via
w@enwduog9o87 t o a bubbl e- bursting box (not shown PCI/AUZNNB/@00485

T). Details of the fluidic systemand its conmponents

will be described in greater detail below Figure 3 is

a perspective of the conplete3grinthead cartridge 2

renoved fromthe print engine 3. The printhead

cartridge 2 has a top nolding 44 and a reno
pr &PeRs yoridgeshamber SRS B- Yo a&%@hmeﬁagcoatr@ém § lyydrostatic

web Qe Slifilus b%ﬂe@lto Std frindReE AL nbthaPiRiinge t extured
grip surfaces 58 for mani pul ating the cartridge during

insertion and renoval. A base portion of the

5 p r @pﬁgﬁa'lly %aﬁl%\t‘e%guré" ?egﬁ’lﬁt%g%grﬁbe? Eb&ﬁrﬁ@@ﬂda@al&o@ﬁ%n{aﬁﬁlg a

line of contacts 337(s Figure 4) prior
i n@teébtbrmlnqddewehoftlﬂem pald nhaerber -2 1) §025 Galzg @Onirﬁ]ﬂlé@ii supply of ink to

for g a@‘lftefbr?idﬂ &%ﬁﬂﬁhhfar}g%ﬂ%nﬁﬁ% 'ihe'ré?x%th' nl et

spouts outl et spouts see Figure 5). Figure
4 shows the printhead cartridge 2 wwth its protective

Co‘ﬁ% fuﬁ%rr ARl tﬁ% ﬁ pr(?v’&%‘a%‘?ne%dr%u%%f‘ﬁodq%né ey pteb Bgwn in

ttom'surf ace an
100 o nt act s33 qunﬂn@ﬁrcdﬁs%ﬁplamwfprmhea(pwhlm dm&dlhng said hydrostatic

cartrid tective qover 42 may be either
i Bl Ty MR S PR Lar ¢ dge. bel ng
replaced so as to contain any Ieakage fron1reS|dua

ure. 9 rtiall d ective f t he
pr hﬁ’f H‘@g?ﬂ S&l&elalweﬁ?%@lrfomp éaflgeﬁlg EE@Y/% ealf Ygveasp ‘"ﬁ%&‘% Said ink
begRanilRNMBYE daill dikir@¢ealr difg seldlpeinid@ink&plid). 48 and the
outlet manifold 50. Inlet and outlet shrouds 46 and 47

I5have al so been renoved to expose the five inlet spouts

52 Gl “8idQubdnSibn SRABESS Pt of BR8xpalist bANGiAbARIon box
spouts 52 and 54 connect with corresponding ink inlets

60 CARRIiSigk outlets 6 1 in an LCP cavity nolding 72
att acheg 15,0 JnPExdafli Gt chélﬂger os‘le e?{)an%ﬁ‘ Eﬁaﬁlbg§ha4§iﬁ %@ngbgve

The ink inlets éJ and I nk outle are eac

f | ghambsomiet Adimad ingrbagd théreefovardechprobrdime bang normbﬁafme payd
2024Fb@mﬁgmﬁgﬁchﬁ pnel nol ding 68 (see Figure 6).
R

erring nowto Figure 6, the five main channels 24
ext end 1 mm@wgltdlamberﬂlh‘eng_@mmmaﬂrdeﬁnqdnm gdbang theBohrdd air outlet

ne._ch hown) on the
undep Puledse BRUE B s BR A BUBR M R 0 T
erI di nga d&er ﬂoesalcm}palsmh lahaaﬂlhet gndcsﬁldaommommr thaﬁ$>er2 gaid cover
Sﬁzgl e]?g a:fgg{ﬁ%lﬁgld ggxa, tg'fejg ﬁovef_] atVII]rgﬁgfggﬁlt gr?e a?rf channel A'egped therein, said
25  air channel providing fluid communication between said at least one expansion chamber

and said common air chamber.

Brief Description of the Drawings
Figure 1 shows a printhead cartridge installed in a print engine of a printer;
30 Figure 2 shows the print engine without the printhead cartridge installed to expose
inlet and outlet ink manifolds;
Figure 3 is a perspective of the complete printhead cartridge;
Figure 4 shows the printhead cartridge of Figure 3 with the protective cover

removed;



cavities fluidically communicate with the main

channels 24. The air cavities 26 serve to danpen shock
WORWeA08987 pressure pul ses in ink being suppli eBCHAT2IYS/000485

the mai n channels 24 by conpressing air in the

cavities. A die attach film 66 has one surface bonded

to an underside of the LCP chagnel nolding 68 and an

opposi t Eiged Bﬁmxﬂ@ﬂ@%rsb&t@e & thy Iﬁiﬂtﬁeyd ehtringd MbWL aFigure 3;
ICs 30. Apluralit | aser-abl ated holes 67 in

t he
f i | m 66F1§}‘r6\§|1§j"’é‘ @‘Pléf“’d‘n nerspestiiupt aoutnthsal pdichears P%Of the

?HMQQQthQ%e%QM%ngF@n%3na|n channel s 24. Further
ails of the arrangenment of the printhead I Cs 30,

t he fi|Fiees 7araschereatic obthe Haidice bysies) arerding® thaprowsat invention,

5fog&q-lglm%dtfg}%oh§lﬁgmnl ccation No. 2007/0206056, the
contents of I's incorporated herein by reference.

Fur t her Figere 8ishayvsghe fiidicy system ofrbuginfeq in) 2 aenfignidtioruichdyt for

ma n be found in, for exanple, US
%l.f“@%a‘&.pgﬁ“ . 12/ 014,769 filed January 16, 2008, the

cont ent Eigof 9whivetthé Buidinesystporoé Fedreepefigurdhfor mherehoening;
El ect o
or ovi deidety ‘8 PRSI ARG S IR Pk DR iy fpgpriming

10mol di ngElgﬁ’rE 1 &picbw6 8n alamohticoflmdict s/stemtaocomdingtoamdse®4t invention;
extendipg fr. bond pads ot own) orn. ea pr.i nt head
"C S0 By ? MRt AtoREGS oA pERRIE L s RS e P i
pr dt@tihieg; 62. As descri bed above, the flex PCB 70
i ncl ude cont 3, which_conpect w
conpl e ‘n’l‘%ﬁ% 1%§cff“éd3 I§SSYYER OEI?IEWF gé‘h?gf“?l?é‘méd gandiguption with
prhmmﬁ@ﬁgmg@ﬁbﬁﬂdge 21is |nstalled for use. Fluidics
Systen1Fron1the fore be aﬁ preci at ed t hat

5t he pri Fewe ad shoysihs tg’é‘gcsfyﬁ%@; OE\FIE‘I‘TE A VAnu pyinfpead mStaHGd and
I NlAkeg,60 and ink outlets 61, which can feed ink

through main channels 24 in the LCP channel ol ding 68
t o whi chigpeilpisttaguplpded t@egpectiye placbble-byrang hoyjagogdng to the

sy?kggknwghgg supplies ink to and fromthe printhead,
now be described in detail. For the avoi dance of

W
doubt , Bigupdp mah@atdbdedévyttmmjmestef,e of the babbdmpirgingbpreshown in
L nel nolding 68 together with the printhead ICs

20 Ceéﬁgg@hed thereto. Thus, any printhead assenbly with
at | easFigomeé?7 isrkpeispéative afitble asenibdaldublgerburisirg bow shatn imbigure
be ;termed "printhead" herein. Referring to Figure 7,
there is shown schematically a fluidic system 100 in

Figure 18 is an exploded perspective of a pressure-regulating chamber;

Figure 19 is a perspective of the print engine shown in Figure 1 with fluidics
25  components; and
Figure 20 shows fluidic connections for a five channel ink supply system according

to the present invention.

Detailed Description of the Preferred Embodiments
30
Print Engine and Printhead Cartridge Overview
Figure 1 shows a printhead cartridge 2 installed in a print engine 3. The print
engine 3 is the mechanical heart of a printer which can have many different external casing

shapes, ink tank locations and capacities, as well as media feed and collection trays. The



accordance with the present invention. Relative

posi ti oni ng of each conponent of the system 100 wi ||
wheoodaesosT bed herein with reference to the scheRCEADZ008/000485

drawi ngs. However, it will be appreciated that the

exact positioning of each conmponent in the print

engine 3 wll be a nmatter of dgsign choice of the

pephsMAcadlichitdidd 2ichn bdiBscabd in afr@ Fe@v&@frd}rﬁ theYprint éﬁgme 3 enabhng
fluidics system 100 is shown for one color cha

Si Refidicgp! &em@waﬁwpwm thpPHubBd caffridge 3fa %@drf@@ latw Fhand lifts

t hencanilidgeQhit fdie R 3@&%&1@@ BVBRHrd Dkho Yigf ongtiB8 with the
fluidics s stem 100 is nore usually used in connection

mnPﬁmﬁ%ﬂ@WW“EEPéWn®ﬁﬂjet printhead having a plurality
sof col OWh&hﬁEEPﬁﬂc%sthc( ﬁrm@hea@i b%d%@i ﬁl[o tﬁ@ﬁ‘i}ﬂ €hgineeP REAWD and

in Figures 5 an e fol | owi ng di scussi on
gefaidz qoynqcmr@ta@smtde b@tweert;tb¢ eartridpraand élie, prinhengiki Cangagts 33 on the

pe %n nitle g chﬂtrldg@ Q%ee ¥"1 o 3%1?%?% g/iﬂ%l Fkg{lpééﬂgééﬁ g){;éo%tagg l(r%rt shown) on

S may “use cor
I ndeedint @gima Bt in additiar, ax ket manifolddB esd @yisk ewtiet was g on

It 2 éﬂ: é)gllﬂ h%ad2 C%Bﬁh\%) r2%4te h néné[ggnéa‘% S&%ﬁ\@ ts %d‘ on th%éﬁn?e grl%e 03 The

con I
10- hﬂiahlet 8gnifdldpitipnd videa d p]h@allty o ige mthcfthet ﬂsrmtlrekd eumﬂldge 2, each

o PhEnetingeS) BTGkl Afri gt ooty f bt s0 provides o

pr iphirdligof ihlt outlsts f@CkRSEmhead @rtfmgel’ﬁ, adch carrpHsiingnd a different color

hyd ostatic |nk res ure, s.n tive relative

@ ‘éh‘@ll éIlOfeAX\gngé‘éﬁs fovg @eﬁ'@@ﬂcagifsgﬁn? %'a f‘%%esem
p r QBB tiHcall® %@@ﬁ@ﬁﬂk o AoRTR LN thPpridikae aatrilidEE from an ink inlet
roodlng when printing ceases. |ndeed, nost

L5¢ oy igk gytiey lwg?rﬂ%&ﬂh@w Piiniag apd depriping ob P PHp Bk
negat i vgeﬂ@m@lg Ol o IFoukd 1K W@thwﬁlﬁ@ad WhHER J Smbwdadpeures 22

achi eved t hrough the use of capillary foamin an ink
t affe.reveled Hecah ofiten @C@%ﬁoeﬁm GREIUE Friecsdigr oqnaguneatarngpout 52

chapber onlH6inf BRI dulls: rhaakoiO4s 1 5@ nreéﬂégtlv'eﬂz (ﬁite F%\)Q@a %f

the printhead. The pressure-regul ating chanb
posi t i olkd wepliowta frsapation tiies aerkat@OB dieen mmsm’paf‘rguhitl@g chambers

202; %Qﬁ%‘iéﬂ? Ebh %S’&l&dﬁlﬁ%g Itov&;]am 'c1cf>faseI J lflletptljiﬁ{ ﬁ%%@i 8-@%9 F{éﬁ%ﬂ? . The

eprin ove this set l'eve
t herdyudr-sgtiaingchpntessuece cofk hyndravi@4roguiplotanksd! 28 oncuhted

prl |, hydrostatic pressure is governed
E%Ql%z?pigﬁmﬂgﬁ lehatlon p =pgh, where is the

hydrosthmwmmdhmlpmm&ﬁunemkpmmkmﬂhﬁ winéh id emsiedtyt vigedanduits to a

e BTGB PRs0bol % B ko Boindl by FuvFdiimgty 18
25Th €ompdindith @atbelddZeribsd inyspdacatidtyil [ehsy.t i oned at a hei ght
of abo ulglgl}rg 3tlsoa Secr)s%ecme aP t%g gongp g':[e Is)’r?&theag cartrldge 2 removed from the
print engine 3. The printhead cartridge 2 has a top molding 44 and a removable protective
cover 42. The top molding 44 has a central web for structural stiffness and to provide
textured grip surfaces 58 for manipulating the cartridge during insertion and removal. A
30  base portion of the protective cover 42 protects printhead ICs 30 and the line of contacts 33
(see Figure 4) prior to installation in the printer. Caps 56 are integrally formed with the
base portion and cover ink inlet spouts 52 and outlet spouts 54 (see Figure 5).

Figure 4 shows the printhead cartridge 2 with its protective cover 42 removed to

expose printhead ICs (not shown in Figure 4) on a bottom surface and the line of contacts



110 of ink, optionally about 50 to 200 nm optionally
about 80 to 150 nm or optionally about 90 to 120 mm
W@bwoaotoBEe set |evel. Gravity provides a very PEI/AHERDI08/000485
and stable neans for controlling the hydrostatic ink
pressure. Provided that the set |level 110 renains
constant, then the hydrostati ggink pressure will also

r enBioh a Si@OStrABE of tﬁmmme@cs&%@ger earakitig coRanmdRky Bdbther
conprises a float valve for maintaining the set |evel

110ertitsdg He RaPriphPad Rl pRigs Fplgd S\?éﬁ {pecopigipgpy kakpge from
an arguidid, which is pivotally nounted about a pivot

114. A float 116 is mounted at one end of the arm 112,

and a vBiEwe Shexdially cxtedef perpncstivespf gigppatheadiartjidge 2. The top

SSt tc@s‘;ep ﬁl@ld‘ir% 4@@1219%99 ?én{oge(ﬁ'a%\%tﬂ tﬂ&ﬁleﬁﬁlgﬂlf s ahd Ith\é%utleot manifold

Is slidably recetved in a valve gu

an 88 slelat and@mget elrrguﬁg @8 and 47nhagic st been sy ediR 2xppyse the ifign mdpt
tsI 5@' g% ﬁpél)_ﬁftletlsﬁ? utd §4 tl"ﬂgln IElgt E&gygﬁoﬁl BY connect with
cha [

port s po M onad T Sward s
a ba@@p@fdlﬂgh@( loharﬁb@nd m@ ©utleT<tfd ig et LCR vality 1bOlings72 attached to the

d et %tq]l&] guqﬂef) %anlgfch %‘ g%(aaﬁ)c ¥h69 1fnk ﬁrp etq%(f)d %ﬁ 1%ougetig%£1% %achrﬂl( fluid

pOSition 0
10r elcathmumcd;tmn itk cmespctrkimgdna]lﬁﬂl)mnelﬁl?e ipapip@k chaahal enoldiif 68 (see
sh ul d seal against the seat 122 at the set |level 110,
'®Hol d unseal upon any downward nmovement of the
f | oat 1R&errikg ebve foatifyte 6 tthefie rﬁdi@tﬂadn@%x@hﬂrﬂlmlength of the LCP

hyst er si .in the float valve s to mnimze :
rcfi &Pidl 6%@3&?&“&? ol vl 8%@[%@”“% ok Qwaf@gtﬂl% ungferside of

t henefil rahoviak 68 THe Q@Ma@fyeﬁ&m@by hBEn@DpIbalig OB Bdvities 26

| ess, Potential sources, of teresis include pivot

15¢ r dgkined thercin mptes 4ith @ donside ef %HCP shanplimldipgeed suehthptihe air

C oRRifi@ i dRAPPES M@ MR Aikhé REin\CRAMELs S8 Athe aRBAities 26 serve to
| ooseness in the |l ever armto poppet val ve |inkage

Fr dammngheck waves e pigsjure pydsesmapk bongrsupiicfl plong thg njag channels 24
dr@y@mh&gghggugﬁﬁgggﬂggrt 126 of the chanber 106

during normal printing, the float 116 increnental

noves dé\m@atﬂ@sﬁlnw&uh@hor@peﬁge bhialeil vl antundesside afabe Ia@ﬂzlchannel
2Oa|2|él‘beq§ n‘d %n 5 ols uFfpc% b%F(?eHJ[PCFa( 1&1%9{}171 o@ﬁa tﬁ]&id ﬁ@ssﬁf Xﬁ)'h[rahty

he set |eve I nt ai ne
th@fhymﬁbbwémM®fﬂnkﬂpﬁégéép@VMnﬂmW®Cpnmmmh@amlm®®mlme

ngﬁhtggadtﬁﬁ aﬁ.lrd l}lrlﬁs i liaﬁge% %Grﬂ% %agfs APy a%ng&%n‘% 3f fihe
rrap'rimdamd\lﬁi ¥k thelfom b6 end the CEP cl‘l’atmmsl mﬂlcthsgm&ecaﬁ be cﬁcemd 8 the US
rr‘@ ﬂ)l{clat?oql 15)3/ 2665%2'086’5%5 thea Eorgtents of which is incorporated herein by reference.
25  Further details of the inlet manifold 48 and outlet manifold 50 can be found in, for
example, US Application No. 12/014,769 filed January 16, 2008, the contents of which is
incorporated herein by reference.
Electrical connections to the printhead ICs 30 are provided by a flex PCB 70 which
wraps around the LCP moldings 72 and 68, and connects with wirebonds 64 extending
30  from bond pads (not shown) on each printhead IC 30. The wircbonds 64 are protected with
wirebond protector 62. As described above, the flex PCB 70 includes the contacts 33,

which connect with complementary contacts in the print engine 3 when the printhead

cartridge 2 is installed for use.



112. However, the float 116 should be configured so

that it does not touch sidewalls of the chanber 106 so
W@200000898Di d sticking.lnk 104 is supplied to tPEI/AU2008/000485

pressure-regul ati ng chanber 106 by the ink reservoir

128 positioned at any hei ght above the set |evel 110.

The ink reservoir 128 is typigally a userrepl aceabl e

In@hh&@k&ﬂ&mink cartridge, which connect s wth a

supply conduit 130 when installed in the printer.

suppl y BiERdbs foregaing.dt wilkiba@preqiaiedthet theginthsacheatricgs 2 T a
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constant hydrostatic ink pressure, which is negative relative to atmospheric pressure. A
negative hydrostatic ink pressure is necessary to prevent printhead face flooding when

printing ceases. Indeed, most commercially available inkjet printers operate at negative
30  hydrostatic ink pressures, which is usually achieved through the use of a capillary foam in
an ink tank.
In the fluidic system 100, a pressure-regulating chamber 106 supplies ink 104 to an
ink inlet 108 of the printhead. The pressure-regulating chamber 106 is positioned below the
printhead 102 and maintains a predetermined set level 110 of ink therein. The height of the
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From Figure 7, it will be seen that as ink 104 is drawn from an outlet port 126 of
the chamber 106 during normal printing, the float 116 incrementally moves downwards,
which opens the inlet port 124 and allows ink to refill the chamber from an ink reservoir
128. In this way, the set level 110 is maintained and the hydrostatic ink pressure in the

30 printhead 102 remains constant.

The float 116 preferably occupies most of the volume of the chamber 106 so as to
provide maximum valve closure force. This closure force is amplified by the lever arm
112. However, the float 116 should be configured so that it does not touch sidewalls of the

chamber 106 so as to avoid sticking.
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the printhead 102 is"at the same hydrostatic pressure as ink at the inlet 108. This is because
25  ink in the downstream ink conduit 138 is held in the loop 180 at the set level 110 by virtue
of both the upstream and downstream conduits being open to atmosphere, thereby allowing
equilibration in the loop 180 to the set level.
Of course, the loop 180 may alternatively be replaced with, for example, an
electronically-controlled valve (see valve 172 in Figure 11), which can isolate the ink
30  outlet 136 from atmosphere so that the printhead 106 effectively has no ink outlet during
normal printing. However, the loop 180 provides a simple means of controlling hydrostatic

pressure at the ink outlet 136 without the need for a complex electronically-operated valve.

Printhead Priming



via an air channel 162. The air chanber 160 is vented

to atnosphere via a third air vent 163. An air outlet
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fluid conmuni cation with the punp inlet 146 via an

I nterconnecting punp inlet conduit 166.
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gﬁtéléwgﬁée ‘fj'EﬂCFé 1g1HFso dspace 139 of the pressure-regulating
chamber 106 is in fluid commumcatlon w1th a reversible air pump 140 via a pump outlet
conduit 142 interconnecting a headspace port 141 and a pump outlet 144. The pump 140
has an arbitrary pump outlet 144 and a pump inlet 146. Since the pump is reversible, the
30 pump outlet 144 and inlet 146 may be reversed. However, for the sake of clarity, the
system 100 is described with reference to the arbitrary pump outlet and inlet designations
defined above.
The pump outlet conduit 142 comprises a conduit junction 148, which connects

with corresponding pressure-regulating chambers 106 (each of which are, in turn,



printhead 102 when the punp 140 is switched on in the

forward direction. Significantly, this pushing and
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the primng operation, irrespective of whether the

printhead 102 is wet or dry prior to primng. This
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' e%eadspace 139. When the pump 140 is switched on (in a forward direction), air is pumped
into the pressure-regulating chamber 106 and positively pressurizes the headspace 139.
The use of an air pump to pressurize the headspace 140 means that priming (and
depriming) can be achiecved using a single low-cost, robust component. In contrast, inline
30  peristaltic ink pumps are more costly and may be prone to failure.
As shown in Figure 9, the level of ink 104 in the pressure-regulating chamber drops
as the headspace 139 is pressurized and ink is forced up the upstream ink conduit 134.
Although the float valve opens the inlet port 124 of the chamber 106 when the ink level

drops, the ink is still isolated from the ink reservoir 128 by virtue of a one-way check valve
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wowdib/1i898seen that the portion of the downstr eBEm/AU2008/000485

conduit 138 fromwhich ink has drained, as well as the

bubbl e- bursti ng chanber 154, now contain a plurality

of ink bubbles 174. These and 4at her ink bubbles 174

ar @7@aghe Uﬁdcla{ldlye M)st% BRBhddGn the nkastufJ[Sl? cEHduA Jlglnterconnectmg the
operati ons, e described in nore detail bel ow

Pr .lrﬂ%rﬁ%wréé%arrdnﬂlwlef ﬁorblr?éetrymcellwaé pragihacqypling A dkdnk

10%2esciyBi8 10k dhdek VLD ERGIFWSInk kd drdih iRE 1 @RIMLTE §b6 M!{tfdbé%%t
such deprining, replacenent of printheads woul d be an

i nebeveinktie Jowasiyorneaicalicgion. Hnge the ppoitisthopigssueed headspace
st 1 yselbeRs g siiemu %1%91 tﬁ@&feésgllé @gﬂaftlﬁé cl?anf%ﬂ 1H'J0h§@gk 1nleét1r (1)08 and

deprim ng operation. Figure 127 the air punp
r e\ﬂ@mgédhmmthemlQZST@ihawnd,flfﬂ@ mlnmentdhﬁm@mreealm @éﬂeltmgtchamber

13§04 E&Ea%%ﬁff*cféﬁtﬂidlttbﬁ@gr i‘h%gmﬁ&% jpato the

pressur e- regu ating cha via the outlet port
126. Si fioe thhpunipewlet 146fis influidl@anjuniceinan with the ink outlet 136, the ink

D" SIRLFLERU ALLAG, GRBTDRL ORI LAE% l NN BRg e

val've GIoses 1'SO
10ch @ththEad]lOB wherothe plmap l4®kls m&hed/cm in tlibﬁ&”wai‘tbhleet;ont Sllgnlﬁcantly,

flgﬁt Ive(f onl regul.at es thg pydrog}ati i nk.

pr n%lf’ﬂ BY ‘“ﬁ&? |m18‘|“ll%ﬁs RGO EE O] o 88 &Sé’“fnglg

is Sbaﬁt&)nt 1h@sgaft%$ﬂgvﬁeth£ gid&ljp@hih@@i b aie or i pribiro |f61‘1fn|h@. This
ink reservoir 128 durin Thi itio )
fuﬁ]&‘}“?%f? CBP“"iS}?é Wf“ih&%{'tmgsng‘%}é qvgt i ﬁ%ﬁfeﬂgﬁ’f%er% Gaj{ et ko4 is not
Pr evenlis comtudiOdioh haneung idsaked from the ink
reserv0|r 128, into.the punp outlet conduit 142

Sinto t hRCTRHRH gD iRITY “d?é‘b\"i P hgeidple s dawn tb@ugh he

COWFiftBeadt1 0 dREIRDPiHGY 98 Stk R LA BIREGTg BhabH: d5HAY e
sufficient capacity to acconmodate the ink received

t helpwnsyesy rkgndie e f.nl hey, theaeptisH sepron 136 ryngesrigk 10, in the bubble-
Si @isfil SRS, it LR Lrebdadh SHnFBI5S 8 thBBurhP KB ADEvia a

during deprining, because ink in the printhead 102 and
dowHerppreeayios ant Wn)l‘afswh gistidts thepyrert tedwiehcit. iThe optichlesensor 156

20P! GREHER80HL AL | 5'% UI t g%t tl}eogﬁmth%gtﬁﬁig 6{) dﬁ?‘l%g E\}h tgb P%mp 140 is

t he downstre n1co e prin
upsWﬁ@adDﬁbnduit 134 has been drawn into the
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af opens prdcidle | @ intiegoesp@r-rapdlatdig ¢hianber 106 returns to its set level 110 by

virtue of more ink draining from the ink reservoir 128 and replenishing the ink used for

25  priming. Additionally, some downstream ink is allowed to drain from the bubble-bursting
chamber 154 back through the printhead 102 and into the pressure-regulating chamber 106
via the outlet port 126. However, the loop 180 in the downstream conduit 138 prevents the
printhead 102 from depriming. Thus, as shown in Figure 10, ink 104 in the loop 180
equalizes with the set level 110 of ink in the pressure-regulating chamber 106 by virtue of

30  both the upstream and downstream conduits 134 and 138 both being open to atmosphere
via the air vents 150 and 163.

As an alternative to the loop 180 in the downstream conduit 138, an electronically-

controlled valve 172 may be positioned in the downstream conduit so as to control the flow

of ink therethrough. Such an arrangement is shown in Figure 11. The valve 172 may be
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the punp is switched off, sonme ink 104 fromthe
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25  received therein during depriming, as shown in Figure 12.

Significantly, there is minimal or no ink wastage during depriming, because ink in
the printhead 102 and downstream conduit 138 is all recycled back into the pressure-
regulating chamber 106.

Once all the ink in the downstream conduit 138, the printhead 102 and the upstream

30  conduit 134 has been drawn into the pressure-regulating chamber 106, the pump 140 is
switched off. The pump 140 is typically switched off after predetermined period of time.
Referring now to Figure 13, it can be seen that when the pump is switched off, some ink
104 from the pressure-regulating chamber 106 flows into the upstream conduit 134 until it

equalizes with the level of ink in the chamber 106. Since, at this stage of depriming, the



Typically, an optical sensor is used for the sensing
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dets?sﬁtelm ?1(|)ws ‘that the printhead 102 is primed and the pump 140 may be switched off.
Typically, an optical sensor is used for the sensing the ink 104.
However, now that the downstream conduit 138 contains a plurality of residual ink
bubbles 174, there is potential for phantom sensing of ink by the optical sensor. In other
30 words, if the sensor senses ink bubbles 174, rather than the advancing ink front from the
body of ink 104 being pumped through the system, then a feedback signal 158 may still be
sent to the pump 140, even if the printhead 102 has not fully primed. It is important to
minimize phantom sensing of ink caused by ink bubbles 174 in the downstream conduit

138 so as to provide efficacious priming of replacement printheads. The pump 140 should



Bubbl e- Bursting Box Referring to Figures 15 to 17, the

bubbl e-bursting box 200 is a two-part nol ded unit
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plurality of ink channels so that only one box is required in a multi-channel printhead (see

Figure 20). The bubble-bursting box 200 is configured for use with five ink channels, in

accordance with the printhead cartridge 2 described above. Hence, the chamber molding

202 comprises five bubble-bursting chambers 154A-E, each having a respective chamber
30  inlet 152 in base thereof. The chamber molding 202 further comprises a common air

chamber 160 for each bubble-bursting chamber 154.

Each bubble-bursting chamber 154 has curved sidewalls providing a generally
crescent-shaped chamber. This shape is ideally suited for expanding and, hence, bursting

ink bubbles 174 entering via respective chamber inlets 152. An end chamber 154A



roof of a respective bubbl e-bursting chanber 154 and a
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25tha&ﬂm@ﬁhbmmsnay be 'tuned' for use with a variety of
differ e’Phe aerrclhgrglt?errsftio has an air outlet 164 defined in a base thereof. This air outlet
164 is connected to the pump inlet 146 via pump inlet conduit 166 when the box 200 is
installed in a printer. The air outlet 164 is generally centrally positioned in the base of the
air chamber 160 and, as shown in Figures 15 and 16, the channel outlets 219 are offset
30  from the air outlet. By offsetting the channel outlets 219 from the air outlet 164, it is
ensured that, even if a small quantity of ink is deposited into an ink collection zone in the
air chamber 160, no ink can exit through the air outlet 164 and potentially foul the air
pump 140. Additionally, a snorkel 224 extends towards the roof of the air chamber 160

from the air outlet 164. The snorkel 224 increases the effective ink-collecting volume of
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25 unexpected pressure surges during priming.

Pressure-Regulating Chamber
The pressure-regulating chamber 106 is shown in exploded form in Figure 18. The
pressure-regulating chamber 106 comprises a main housing 250 having the inlet port 124
30  and outlet port 126, and a cover portion 252 having the headspace port 141. The cover
portion 242 is fixed to the main housing 250 to form the chamber 106. The main housing
250 and cover portion 252 are typically comprised of molded plastics.
A pivot arm assembly comprises the arm 112 having a float cradle 113 at one end

and a poppet mounting 115 at an opposite end. The float 116 is mounted in the float cradle



nol ded plastics, with the exception of the stainless
steel pivot 112. It will be appreciated that the
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five channel printhead appreci ated
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not shown in Figure 19, but it will be appreciated that these connections are made with

suitable hoses in accordance with the fluidics system 100 herein.

Multi Channel Fluidic Connections

Whilst Figure 19 shows the relative positioning of each component of the fluidics
system in the printhead engine 3, Figure 20 shows the fluidic connections for a five
channel printhead cartridge 2. Although Figure 20 shows fluidic connections for a five
channel printhead, it will be appreciated that similar fluidic connections may be used for
any desired number of color channels.

Thus, a bank of ink cartridges 128 supply ink via respective supply conduits 130 to
respective pressure-regulating chambers 106. Each chamber 106 has a headspace in fluid

communication with a respective pump outlet conduit 142 which all feed into a conduit



communi cation with a respective punp outlet conduit

142 which all feed into a conduitjunction 148. The
w@edaog9s] unction 148 is connected to an air oRCT/aU208/000485

the punp 140 via a conmmon junction conduit 149. The

conduit junction 148 has the second air vent 150

defined therein. Qutlet portssef each chanber 106 are
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cowrnubimsaitiongwhitt i defifee ad geac®npiny$@d cthimik chanber ,
said punp being configured to positively pressurize
sai d headspace during a printhead primng operation;
and a downstream ink conduit connected to said ink
outlet, said downstreamink conduit comunicating wth
Sa punp inlet of said punp, wherein said downstream ink
conduit includes an expansi on chanber for
accomodating a volune of ink, thereby inhibiting said
ink fromreaching said punp inlet. 2 . The printer of
claim1l1, wherein said expansion chanber is in fluid
communi cation with an air chanber, said air chanber
having an air outlet connected to said punp inlet. 3 .
The printer of claim1, wherein said expansi on chanber
is part of an expansion box, said expansi on box
conpri si ng:
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downstreamink conduit; a conmon air chanber having an
air outlet defined in a base thereof, said air outlet
bei ng connected to said punp isnlet via a punp inlet
conmguitrs and a cover for said expansi on chanber and

sai d common air chanber, said cover defining a roof of
saild boR Prigisf PMPHYEE having at | east one air channe
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Ofuﬁh%&ﬁhiwoWﬁ%fe'n said air channel is a serpentine
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8, wherein a snorkel extends fromsaid air outlet

towards said roof, thereby maxim zing an effective
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printer of claim.]l, wherein said air chanber has. an
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wherein said air chanber has one or nore air vents
defined therein, the nunber of air vents regulating a
pr éssur Ehgings pﬁclééwplawbwélﬁ syBRxpangon chabgs iy Rttt aggxpansion
C|@bgk%deﬁﬁﬂy&{§ngmﬁﬂ£ﬁ ng circuit for controlling
operatlon of said punp during printhead primng. 13.
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cooperating wth said punp’ suc at sal punp I's shut
ofﬁommﬂﬁmsamdogmhsor senses i nk.

a common air chamber having an air outlet defined in a base thereof, said air outlet

being connected to said pump inlet via a pump inlet conduit; and

a cover for said expansion chamber and said common air chamber, said cover
defining a roof of said box, said cover having at least one air channel defined therein, said
air channel providing fluid communication between said at least one expansion chamber

and said common air chamber.

4. The printer of claim 3, wherein said air channel is a serpentine channel for

minimizing transfer of ink from said expansion chamber to said common air chamber.

5. The printer of claim 4, wherein said air channel is hydrophobic.



14. The printer of claim13, wherein said expansion
chanber is configured to pronote expansi on and

whenostiosrg7 of i nk bubbl es entering said chanberpCT/AB2®BY00485
m ni m zi ng phantom sensing of ink in said chanmber. 15.
The printer of claiml1, wherein said air punp is
reversible for effecting bothsgrimng and deprim ng
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headspace is open to atnosphere. . The printer of

cl aitersaid aipghembern sai d downst ream i nk condU| t conprises
any one of: an inline electronically-controlled val ve;
and a | oop section passing below a level of ink in
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i nk when said punp is switched off. 20. The printer of
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oA faR Al e M il R Sl oER Gy Risfe dr i air chamber.

10.  The printer of claim 1, wherein said air chamber has an air vent defined therein.

15 11.  The printer of claim 13, wherein said air chamber has one or more air vents defined

therein, the number of air vents regulating a pressure in said expansion box.

12. The printer of claim 1, comprising a timing circuit for controlling operation of said
pump during printhead priming.

20
13.  The printer of claim 1, comprising an ink sensor for sensing ink in said expansion
chamber, said sensor cooperating with said pump such that said pump is shut off when said

sensor senses ink.

25 14,  The printer of claim 13, wherein said expansion chamber is configured to promote
expansion and bursting of ink bubbles entering said chamber, thereby minimizing phantom

sensing of ink in said chamber.

15.  The printer of claim 1, wherein said air pump is reversible for effecting both

30  priming and depriming operations.

16.  The printer of claim 1, further comprising a conduit junction, said conduit junction

comprising:
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a plurality of junction outlets, each junction outlet being connected to a headspace

port of each ink chamber;

a junction inlet connected to said pump outlet.

17. The printer of claim 16, wherein said conduit junction comprises an air vent such

that each headspace is open to atmosphere.

18.  The printer of claim 1, wherein said downstream ink conduit comprises any one of:

an inline electronically-controlled valve; and

a loop section passing below a level of ink in said ink chamber.

19.  The printer of claim 1, wherein said ink chamber maintains a predetermined level

of ink when said pump is switched off.

20.  The printer of claim 1, wherein said ink chamber comprises a float valve

cooperating with an ink reservoir for maintaining said predetermined level of ink.



