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onto the printhead surface. Moreover, during active printing, ink supplied through the ink
supply channels has a momentum, which is sufficient to surge out of the nozzles and flood
the printhead face once printing stops. Printhead face flooding is clearly undesirable in
either of these scenarios.

To address this problem, many printhead ink supply systems are designed so that a
hydrostatic pressure of ink at the nozzles is less than atmospheric pressure. This causes the
meniscus across the nozzle openings to be concave or drawn inwards. The meniscus is
pinned at nozzle openings, and the ink cannot freely flow out of the nozzles, both during
inactive periods. Furthermore, face flooding as a result of ink surges are minimized.

The amount of negative pressure in the chambers is limited by two factors. It

cannot be strong enough to de-prime the chambers (i.e. suck the ink out of the chambers
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suppyrisdllyt iloeagiidgpreare drsigradde igcosprinis spme arana for regulating

. i o

hy BSER el bl i R R, T8 JUIER bkl driBure, some

caridgpsuseRr fleMibie deg tlesign. Planteditirgcartsidge hay 4 flexibldami foaafl section
in..either of these sce To address this

thajsis HiAset o VHARAS IDGFRH LR ek %&?%Gryﬁ. Yy dpeitsl 14114764 (Our Docket:
RR??@KGQ? @GSSN@P/@M@‘% g@&qﬁ&‘-ﬁeﬁtﬂl@(}@' 1 l{fi&e@gbd_lx_{%_ Sﬂ{e cross

e nozzles I's less than atnospheric préssure. i
referenredslotimpentspare sgarsplecofithis typeofartzidee.oPhese mggridgestvan provide

concave or dra inwards. T ni SCus .i s I nned .at .
o 0T Bros i g SebLIRAElY RB R saRieebABR o e 1P RRBNES 6f o ermal
leat ﬁﬁin%Qﬁ eLBexiBlebhg FthrihBe) thd rRgeikdéht BEEh BSmal biasing means in a
Furthernore, face flooding as a result of ink surges
flexible bai piresente gignificentmamfactufing\digleulties. pr essure in the

cha is limt t a rs. 1t 30.canpot b .

S{ PARSIR: bitabd {F defidtale 4 AOat8 bl Siposble iR AR GhritdFeq s shown
in FighredJt A bickhef aan®igiosoudeha 6041/ 20¢ $048d in the cartridge 1 over the

PCT/ AU2006/ 001908 7 and back towards the cartrid

outlghdeVde foam 2thas asegfienithas ipsaburaied eviflsink doangbarection D may be
L9551 A Ay S RERL S8 e v
thetalvenaze 1. WOapiHargsictiapiremresmesdity arenub) drays sienivk fionnthefsaturated

T OING AN —
theWhdrbaded By @RstaNc 9‘?@%&?%,42 r‘]ﬁvéaﬁabff 2k driRe ﬁpém‘é@ i)? %écapillary action

during printing, ppreci able ['oss of “prin
6. Eﬁhahiv%vstaﬂ@ pressliregl the tapnidjtiet satymatedtsectionraip lésadleansatmospheric

rel ati vely narrow w ndow of hydrastatic i ressures, .
bedyiei chfUn o R ApiS S e Prastd F4sBE 3. e arB ghe RifERate
prebgitife FI4RRkAS BWEER Ahe JMRE S adndMf chribéctedd thePRiRshed not shown), it

designed to incorporate some neans for régul ating

corfiipgepiotinerceseplorgsiorbe wizzlempeningp (dseemingdhesf aro the pwest points in
| j ' 10 tr
e SRR ORI RSP SRl M RE Pt

thefhly@rostitie paagurerof sl ink aeithknd#zle is less than atmospheric, the ink meniscus

will form inwardly.

However, ink cartridges comprising foam inserts are generally unsuitable for high
speed printing (e.g. print speeds of one page every 1-2 seconds) using the Applicant’s
pagewidth printheads, which print at up to 1600 dpi. In such high speed printers, there are

a large number of nozzles having a higher firing rate than traditional scanning printers.
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that is biased towards increasing the ink storage
vol unme. USSN 11/014764 (Qur Docket: RRB0O01US) and
WQSBRI0140AD 14769 (Qur Docket: RRCO01US) (I i st edreibavzo0bmo1908
the cross referenced docunegts) are exanples of this
ThdréRe e iR rd@%ut gf‘l‘ﬁé %a&g&%e ik ﬁﬁﬁﬁ gbdifer %%Vlfngteof a%canning
negative pressure, but te on excel [ ent
primthendf Abe h}’cﬂmghw diag cawsed by diie ﬁ»aml msee’r ¢a@l sten:&'se ﬂsafozzlps ambretard
Furt her e re

thelclapit aeifl il MRS o fmavond BevelEd ke et p@biso much

1es§¢e@>matry €610¢. FiRinef, a6dutith PebsSlirk Cosdl réRfires é&@ﬂﬁ%’ccﬁiﬁ%nﬁol
eneratl n a negat ive i nk ressure via th

oveg éhq mqa@ai vioidl dimsnpions, whikhyig diffieqlt traghicved by fthef siwhaetﬂcally

oGO PR Uk ol ASREALT A5 A o t8ers v o

corfsiﬁewd’c‘tb@d awiible ntneHor atirclliseidkipoesstretad dighrial floe rdfs.
wet with_ ink, but not saturated. The top of the

car feeaghernative (o in adflition)de frkaredses nggtntegﬁi Pregpyre
e o, SR o AT SREGFOLER DS DD e v

thelpmmﬂtead abe¢an sdoesavoib. Thehrasentofipplivaets preyiduslytfiled US

AR S 1y S e Bl o RS SR B,

20053 b4 |1 any3 34H (RRornBy DHRRetNG] '18@3@8’[)8 m&%&lbéce%be& BE20055),
top of the saturated section 4 is |ess

thezgonissisiod mhiclegre hersinineoxpbratedobyt te&ryncac dmnbe: st ;-tieepressure

turated se on 5. omther dro tati,c
rogl R S e POl Re and hES i oo TR HeRiea rrangement i
use!dQG Resdred atrﬂgﬁtb@: idrortARAK pre8durs BONe )mnth%ad ERR vt Qﬁls type of
to increase down to the nozzle openings (assum ng t'he

meghaniqah presyne segulpierrhas thedrawhecknfirequidag pxtrepyely Sine nragxu¥acm1ng

tolérgr?%eg F&%%ogptrftn% nwﬁ{cg%gglilg %Altdi (flcbsreg @?ucfrl%hﬂgﬁ ?‘ ulregécr(n(geé‘ﬁ P ctuatlons

in mbzpzéseunemp’ste@m hﬂtbdbv@isﬁeaﬁlmftheailaﬁﬂﬂ@m Mg piAotice CUB mé’tﬂhamcal
forminwa ink_ cartridges conprising

SYSF%%Hf PIESRIS 90%502 gk RRA ff\é ulf;iesimnlermens it ap inki YRR Syaem required
l§ \V

o B e SR L Sl i g prossure

rangki ch pri nt at up to 1600 dpi. In such high speed

P RRae e Ribsidhelt S tbrearieabanAiongvhich is Mitable for
maﬁﬁéu raShy d¥atAQ8K ?F&Qﬂ@wﬁﬁﬂ M%fy%&g@?regsure range. It would

There oretheln | ow rate out of the cartridge
turthge he gesirablerto phaide mpreswie regulatminivhigh ipsuitabledatiuseht eelatively

. t {
ST T
simplé lsbnbBRtionaul viehdoes Qﬁﬁreg Wigd 2 Yletiforsl 6 pMoPM Akt anufactured

urther, accurate pressure

| ess capillary force
“mggﬁg¥@€ﬂwgﬁﬁlres equal |y accurate control 5 over the
internal void dinensions, which is difficult to
achi eved by the stochastically fornmed void structures
&mmhmmmfﬂmmmmmﬂaﬁerials. Accordi ngly, porous foam

P serts a tlile not
In a first aspect the present invention provides an ink pressure regulator for regulating a

hydrostatic pressure of ink supplied to an inkjet printhead, said regulator comprising:
an ink chamber having an ink outlet for fluid communication with the
printhead via an ink line;

an air inlet open to atmosphere;
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considered to be a viable nmeans for controlling ink
pressure at high ink flowrates. As an alternative (or

WO nooaaigiond on) to ink cartridges having integraPCT/AU2006/001908
pressure regulators, the inkgsupply system nay
CoNpri se AL EHHRSSHIeE fdrPUBbIRiOir bibHid8niotke bhaiebed? S320B &1 bubble
10 the printhead and an ink reservoir. The present

copqppisingsant discayite wiappesl ipsifle b &dim\0s aAody o€ ik 8 Nos.

11/ 293, 806 (.At.torney Docket, No.. RRDO11U | n
Decenber B & ?@5%%1 ‘%ﬂ’&ec%f?%l&af% t@ﬂ\%ghoer%ﬁlgye@glﬁgt No.
RRDOQEISIN shid wbbRovdetER iiaénstoned 89 bdnitrol alllaplace Piedsiirs of air

of which are herein incorporated by reference,

bugbles drayen o said phasebes e Eestlt of syppliing inkrto desprintheady thgreby
. R e T SR
rofIRRhY ERIA B L B0 RERE BT, & negat ve

hydrostatic ink pressure at the printhead. However,

this type. o mechani cal. pressure regul ator has the
OptionRb 1%&&@@;@13?11 15 g0 83k LBy 19T 28 i uf act ur i ng

tol erances for a spring, which opens and cl oses the

di aphragmin response to fluctuations in ink pressure
Opipatatly ssaichindt clemherthas amind( intet poxd iferpfiwid gommivmiqatiex wiithean ink

thi s. mechanical system of pressure control makes it
¥ Y™ -cult to inplenent in an ink supply system

required 20 to nmaintain a constant negative

hydrostatic ink pressure within a relatively narrow

Opiianadlyir wid bubhigeoutlet is,dimensiorsrsutlbthat b by drestatiabtessure of ink in the
Rrovi tQ Lech i s suitable for
CHfBE} S Rl S0, B HBh Ao Bepleindit 17 &

relatively narrow pressure range. It would further be

desirable to provide a pressure reqgulator, whichis _ .
Ogiienadly) wid Bubhle eutlet is iimepsigugd sudks thet @ hydrertatie prgssuge e5ink in the

cﬂafnb\éffél A IJaE‘f\A%dl?)‘éthmlqudj g??é ﬁ}@ﬂ Iaﬁn&sg}é%g : el 2 Pressure

regul ator, nmple In uct'1on and whi ch
does not require a plethora of noving parts

manuf act u W t i gh tol erances. Su ry of_the
OpiRAz i%ﬂafig%?hlwgrqt et criisgLdimePion spRTR RS hetearlacgpressure of
thB bR \HuBBRs BRitihD khd¥bBRURlef €9U! ator for regulating a
hydrostatic pressure of 1 nk supplied to an inkjet

pri nthead, said regulator conprising: an ink chanber

OBRARIR S bIZHThe {ha o BERAT b bl Al s
cifthiR 9PBEhE cotéd]2 HE/BA0 pRsRfed 6ARAAG/HBLI08 9 a
bubbl e outl et for bubbling air bubbles into the

chanber, each air bubble conprising an air cavity
d d_J: ngi i, L L nk: . ai r. .
ORGSR, AR TF L f ution s i
digehbieh, such that said width dimension controls the Laplace pressure of the air bubbles.

Optionally, a width of said slot is less than 200 microns.

Optionally, the bubble outlet is positioned for bubbling air bubbles into ink contained in

the chamber, each air bubble comprising an air cavity trapped inside a body of ink.

In a further aspect there is provided a pressure regulator, further comprising a pressure

release valve for releasing excess pressure in a headspace above ink in said chamber.
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wherei n said bubble outlet is dinmensioned to control a
Lapl ace pressure of air 5 bubbles drawn into said
wae b@sioat4as result of supplying ink to the priPthaae)os/001908
thereby regulating a hydrostgtic pressure of the ink.
Optionally, said ink chanber is an ink reservoir for a
printer. 10 Optionally, said ink chanber has an ink
Opfioriadly, $pdd air Channkl isibentommentirdus dod mininvizing sk 1pssks through the air
nlreserv0|r Optionally, said bubble outlet is
%i mensi oned such that a hydrostatic pressure of ink in
the chanber is at |east 10 nm H20O | ess t han
at nospheric pressure. 15 Optionally, said bubble

Opmnaﬂéft theubblewndpion pasitensd fphbltbbémg pirrhubblgs ingo ph@a@na@ above
is r

ink tpnlaiea B e B OF 08 o bl oo ATBUMRY R insice s
filn® of inkt has a critical dinension controlling the

Lapl ace pressure of 20 the air bubbles exiting the

bubbl e outlet. Optionally, said bubble outlet is

[

In ag@?ﬂs:hg? %tfr‘}%rsqs ﬁogglg!ri]? éé%glgﬁ £ la’céfJ Elﬂﬂf_eli] @f)m?n&ﬁg b \¢apillary
chapnelgs dluad cxfmmb.mcaumn wijlln irﬂmnta&’ﬁed(muheamklchamb&asaid capﬂlary

bu e outl.e red a | ot. having.a | en
chag B Pl B Ao A BRIt B GAPTLEy acu b

di mensi on controls the Lapl ace pressure of the air

bubbl es. Egtlonall a wdth of said slot is |less
In g fstheparpeeti taere nspromledptpmmab rggulatp finths cemprising  biubble vent

O T T e

cavity trapped inside a body of ink. In a further
aspect there is provided a pressure regulator, further
In %WCi asnset the p?eé@guwnﬂ% preyides aa inlepregsure wgalatir dor regulatmg a

BRSSP B AP AR BB g Somprisn

Opt i onal huy inksehiachbad havixgpamniek outetfontluidrcotrmndnicytionfvath the |

.mnim.zin k | osses through the air inlet. 5
Pﬂ%%?ﬁ%ﬂ%ﬁ?%“‘ﬂﬁ% bubbl e outlet is positioned for

bubbl i ng eadspace above ink

conta|ne%ﬁ?%n?agﬁ%ﬁZ%%gﬁgpgggh ai r bubbl e conpr|3|ng

an air babbblle Dntiqzipmslltmn@i fbe babblinigl aim iafo inkiconthined in the
Ch%ﬁgther aspect there is provided a pressure regul ator

conprising a capillary 10 channel in fluid

comuni Cah hig @héiﬂﬂehcdrﬁ%ctﬁ%r’ch@hl@ Glet d?ldttﬂe?bﬁﬁﬁfe ghyrber

said_capillary channel supplying ink fromthe chanber
t o Wherehuisid bubble petiet wimlamwm@rty cantrolarl.aplace pressure of air

bubbles drawn into said ink as result of supplying ink to the printhead, thereby regulating a

hydrostatic pressure of the ink.

Optionally, said ink chamber is an ink reservoir for a printer.

Optionally, said ink chamber has an ink inlet port for fluid communication with an ink

reservoir.

Optionally, said bubble outlet is dimensioned such that a hydrostatic pressure of ink in the

chamber is at least 10 mm H,O less than atmospheric pressure.
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In a further aspect there is provided a pressure
regul ator, further conprising a bubble vent adjacent

wa@ adod/obwlebl e outl et, said bubble vent opening Par/aus®@b01908

headspace. 15 In a second aspdtt the present invention
provi des an ink pressure regul ator for regulating a

dro tat ssure of ink supplied to an inkjet
ioneit aeid belibls cudgtis dtrmpsiosepeie tet 2 lafdmwlc(;mm of ink in the

cﬁﬁﬁbéiﬁs@ﬂ"lehéﬂl‘IO@%bROfl%stfl&g%ﬁ nﬁ{aé:i’frd s .on with the

printhead via an | I'1 ne; ¢ open to
at mosphere; a bubbl e outl et p03|t|oned for bubbling

ntained in the. chanber; and an
ilonbl el B HE HE aetiior imensitucaine e Laplace pressure of
ﬂleBﬁble@(ﬁtﬁigWh@@hEbl@BQ@éte outlet is dinensioned to
control a Laplace pressure of air 25 bubbles drawn

into said ink as result of supplylng ink to the

ftfoﬂﬁlgf %QIE n 8{6?}2%18 llﬁilgz‘i gcgasnakc%% a:lf.g)%%l%%llg C pﬁ el}ﬂ; a rad1us of said

ciresler y@ningf @ntralsghé D }]ﬁl&ce 8ssEY dfan@dik Yubisiad. d | nk
chanber has an ink inlet port for fluid comunication

with an ink reservoir. Optionally, said bubble outlet

oSS B ol U RN B3R i i

dz—mmgpi;l euchahgirseRiswideh dMENZIGA B6AYAO A IRETHCAHRRAEE QP ih%oﬁr bubbles.
11 Optionally, said bubble outlet is dinensioned such
that a hydrostatic pressure of ink in the chanber is

(@)ohﬁgshvalgﬂlmﬁ%gtlleﬁgs Qﬁ@o@ pheric pressure. 5

tionally, said bubble out a critical
di mensi on controlling the Laplace pressure of the air

BBRE® 6T b ey Hiig R AL 5 e nd Sopergan the width of

thelbdt, thbﬁloyémlhaﬂuu@ R ?s%is?bnc&hﬁﬁé’ bAthARRNI Ng controls
t he Laplace pressure of the air bubbles. 10

Optionally, said bubble outlet Is configured as a sl ot

Wi dt.h. dir such
OpRERAIG, St BTt FEERE SR ol i icpeses thuouih the ai
indetessure of the air bubbles. Optionally, a width of
said slot is less than 200 m crons. 15
Optionally, said air channel is dimensioned such that a maximum capillary volume of ink

in said channel is less than about 0.1 mL.

Optionally, one wall of said chamber comprises an air intake plate, said plate comprising

the air inlet, the air channel and the bubble outlet.

Optionally, said plate comprises a plurality of laminated layers, said layers cooperating to

define the air inlet, the air channel and the bubble outlet.

Optionally, said plate comprises:
a first Jayer having an air inlet opening defined therethrough and an
elongate recess defined in a first face thereof, said recess extending longitudinally

from said air inlet aperture to a terminus; and



10

15

20

25

30

Optionally, each cross-sectional dinension of said air
channel is greater than the wiwdth of the slot,
W bh@sebip49ri ni m zing fl ow resi stance in the ai rrchanamb/001908
Optionally, said air channely4s bent or tortuous for
m nimzipg ink,l osses LT . ] .
Opt i onal ?g?coggilaafegfa}mré#g%ﬁ)e Iér@ﬁ?aﬁ%nsg}dgs%gﬂ s%%%r l}aﬁg{g a bubble
a netit speniag defidedriferetkstpd, of ink in said channel is
| ess than about 0.1 niL. 25 Optionally, one wall of .
whergingaxhbpble ves apeningis pesitigned fos fardkCommppicatzon withsaide
terr‘gﬂxgig.” sing the air inlet, the air channel and the
ubble outlet. Optionally, said plate conprises a
plurality of lam nated |ayers, said | ayers cooperating
to .define the .air inlet, the air, channel and the . .
Ol es dhiih t g sbeept oilsia St aies & g4 dgension of said
bublbilé Shtlct 2RI critd] MicheBSoR bntkdllifd o LRFIAENGERE HMr bubbles exiting
t heret hrough and an elongate tTecess defined in a
said bulhle puides. t her eof , sai d recess extending
longitudinally fromsaid air inlet aperture to a
term nus; and WO 2008/ 074049 PCT/ AU2006/ 001908 12 a
OptieEalytlsdiadyevesd 1aRiannbiisivdr@ostaintht khib Sérnfinge said 8hallovRe Pblion
| ayer having a bubble vent opening defined
proyiipge pewstragtionipn ssidial chagnelbubbl e vent opening is
positioned for fluid communication with said
termnus. 5 Optionally, a depth of said recess towards
Optienallyt ediditertmsmad$ defareddyar difculug kecdbstRiviigondiameteigteater than said
t{)ibbl e out| et sgi d crjti cgl di nension controlling a
buhble Vet OPgRiBg iFEbHProxiding s BEphle owtlet defiped bnamanmsB skt
outlet. 10 Optionally, said recess has a shall ower
portion at said term nus, said shallower portion
Optiomallydsaid fisstdanedtas b atdad definedghérdinakaid edvahpelecting said recess from
tignally, sai.d tern.nus is defjned by a circular
adl%lasgé‘ﬂﬂ%gﬁ%%é%‘?fgﬁ%%#%‘#%’é‘i i5'5‘/ﬁ%?n said bubble
vent opening, thereby providing a bubble outlet
defined by an annular slot. 15 Optionally, said first
In g furthenaspest thewstis povided @ présswigiregulatar, durtiertcompoisiag i pressure
m.adhesive dur,i ng | am nati.on. of

rel I@ér: g%l(lg %oe Srélg]é%i %e)fcgflselgrg_ss e 1n a headspace hhEve i irdai ameamber.

In a third aspect the present invention provides a printhead ink supply system comprising:
an inkjet printhead;

an ink reservoir;

an ink pressure regulator for regulating a hydrostatic pressure of ink supplied to said
printhead, said regulator comprising:

an ink chamber having an ink outlet;

an air inlet open to atmosphere;

a bubble outlet for bubbling air bubbles into the chamber, each air bubble
comprising an air cavity trapped inside a film or a body of ink, said bubble outlet
being dimensioned to control a Laplace pressure of air bubbles drawn into said
chamber as result of supplying ink to the printhead, thereby regulating a hydrostatic
pressure of the ink; and

an air channel connecting the air inlet and the bubble outlet; and



10

15

20

25

30

In a further aspect there is provided a pressure
regul ator, further conprising a pressure 20 release
wQ 20080740¢¢ r el easi ng excess pressure in a headBQEAE2006/001908
above ink in said chanber. I18 a third aspect the
a filkt 8Aie proviaitd Mild REQMERE 6 BétveEhAd lﬂwuﬂwmi ah inlet channel
system conprising: an inkjet printhead; an ink
of seksintbéad; 25 an ink pressure regul ator for regul ating
a hydrostatic pressure of ink supplied to said
printhead, said regulator conprising: an ink chanber
Optienal Iy gsaAd ik veseaubit B definedibpidid ind dantdpen to
at nrosphere; a bubble outlet for bubbling air bubbles
into the chanber, each air bubble 30 conprising an
f ink,
Op ffs%r{ db% e or%% I‘:hgetdre é‘%"g% % ﬁg lﬁé;glbg%]le ctglgﬁ‘%%ér)]t rol a
Laplace pressure of air bubbles drawn into said
chapber as result of ink to_the printhead,
In § PEPEbyPPP eI AL Pgvieh g BBy e Suthes COmDHRGE o ek
carﬁ‘]%e ABfidAn sﬁrﬂaqma RlseBRNGG] inﬁ%aﬁﬂ@gﬂwfw%&?ﬁﬂc%ﬁg%lg 3)%11 in fluid
l'e outlet; and WO 2008/ 074049~ PCT/ AU2006/ 0
conm@uaicatiorswith ah il iméet poxswi shidh gnkf ¢haindbec omuni cat i on
between said ink outlet and an inlet channel of said
printhead. Optionally, said ink reservoir is defined
by said ink chanber. 5 Optionally, said ink pressure
regul ator is a replaceable ink cartridge. In a further
In s8¥det aspRelithereds progided en inknsupply sysfopt, ﬁlrﬁpspemprmmg lsegond ink
i
lln&@fgg{cf\llr? ﬁ&d%n]&ﬂﬁ&a%?gﬁa%h%gg gg ﬁglglé}ncggrgﬁe? 9 f(alé] Bnn hyad and a
retyrafiled of saldiin® reskBvoig sudhrthatabiddnk wigply systdniks 4 laiopt port
of said ink chanber. In a further aspect there Is
provided an ink supply system further conprising a

d t
OpBGHART FF R MGy BERMIED B il M) ORI S B RE, oo

inlet of said ink reserv0|r such that said ink supply
stem i.s | oap. . tionaLI ., said return inlet .
OpEHT & st Fhsprk poy e I gpic fist s oy PG Al g peinthead.
Optionally, a first punp is positioned in said first
ink line upstream of said printhead. 20 Qptionally,
Optienallyf $aid firgs pumpiis opgremdddie dudhe pdoting gugh that saidjpressmed

reg{lﬂfbt d%%n%u%g PRehs rd‘%ostatlc pressure of the ink in the printhead during printing.

Optionally, a second pump is positioned in said second ink line downstream of said

printhead.

Optionally, said first and second pumps are independently configurable for priming,

depriming, purging and printing operations.

Optionally, said bubble outlet is dimensioned such that a hydrostatic pressure of ink in the

chamber is at least 10 mm H,0 less than atmospheric pressure.

Optionally, said bubble outlet has a critical dimension controlling the Laplace pressure of

the air bubbles exiting the bubble outlet.
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regul ator determ nes the hydrostatic pressure of the
ink in the printhead during printing. Optionally, a
W@ e@sndiopunp i s positioned in said second i nk PCTAU2006/001908
downstream of said 25 printhdad. Optionally, said
first and second punps are independently configurable

for primng, deprimng, purgin nd printing, ) .
Optg_pr@ilm s,aé;hbu?bbg@o@fﬂtﬁ lgyrgd@gaa%is Bﬁ‘fﬂﬂg aé%nglﬂéglme@_swn and a width
. di nensj . a ;
iR s SHE e R ASRE  BOSESHE G of s bubbis

at nospheric pressure. OQptionally, said bubble outlet
has _a critical dinmension controlling the Laplace
Opfiprallyyq wigh of said slott is lgsiBae0GRIFINy t he bubbl e
outlet. WO 2008/ 074049 PCT/ AU2006/ 001908 14
Optionally, said bubble outlet is conf%gured as a slot
Optiewdliygthe Hubhigtdutlei ivpnsitiomedaubuebbling tir bubbles irp dirk cantaiped in
t hat . sai d.w.dt i mensi on controls.the laplac .
theighgubE eAchyit BHPbLA SorTRISUTe: A Ve C1oBRed TiaeE b of
said slot is Iess than 200 m crons. Optionally, the
bubbl e outlet is positioned for bubbling air bubbles
In & fitrthei adpecidhersiinpvided athessetsapgidator, dudher sOMPEHHE agoressure-
conpr. si:n n.air cavit I. NSl . '
rel SR PRV e e P SRt bt B orSk oy (RO s ol oer
regul ator, further conprising a pressure- release
val ve for rel easing excess pressure in a, eadspﬁﬁe .
Optippally, paif ainhaniel lsgb?&ﬁﬁ@mtumaof@r BYRimizing 4ok lgsses through the air
inl%gannel is bent or tortuous for mnimzing ink | osses
rough the air inlet. 15 Optionally, the bubble
outlet is positioned for bubbling air bubbles into a

Opgi@% gglf}g %gﬂé@l%g%leg Fsrmg’g‘gk‘% 153? g}}%@}rt@h@‘r g\g)%z%%{lﬁqﬁe%%ggaace above
ink ddriBifdd inHe ciZihileR, @ck Hi’r'btiﬁme asmphtink ARLR Uu%bll@&fﬁ}bb@kﬁﬂlside 2

a pressure regulator, further conprisSing a capillary
filmhdmmdel in fluid comunication with ink contained in

the ink chanber, said capillary channel supplying ink

fromthe chanber to the bubble outlet by capillary

In BFEHIRN aspeldt et pidvidsanRestssufterepilefe Murthveipriding a capillary
provides an ink pressure regulator for regulatin

chagichipdileid camnpinicadion with ik conipingd e épk ehameri sakj cgpiﬂary
cnfins by Piving R horh 1t Cepltber MR bUNE S by EERARS
printhead via an ink line; an air inlet open to
In 3%(?1?1’%&? Qs%tegt; the present invention provides an ink pressure regulator for regulating a
hydrostatic pressure of ink supplied to an inkjet printhead, said regulator comprising:
an ink chamber having an ink outlet for fluid communication with the
printhead via an ink line;
an air inlet open to atmosphere;
a bubble outlet positioned for bubbling air bubbles into a headspace of the
chamber, each air bubble comprising an air cavity trapped inside a film of ink;
a capillary channel in fluid communication with ink contained in the ink
chamber, said capillary channel supplying ink from the chamber to the bubble
outlet by capillary action; and

an air channel connecting the air inlet and the bubble outlet,
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a bubbl e outlet positioned for bubbling air bubbles

into a headspace of the 30 chanber, each air bubble
w@ompnTeIng an air cavity trapped inside a filP€DAURI0KN01908

a capillary channel in quidlgonnunication with ink

cupp VoL salh SBBls (e SRABR0nel ) Lo eplabe BRARRE b v
bubples alnaltvlll’t Aty s#d thanber anebsalt ofisuppiytinginl to clonprérthéadg thehaby
air .in

and .t he bubb tlet, WO 2008/ 074049

fe@éﬁf‘;&mgﬁ‘éfpﬁe&@%ssu_f@%/&%@ﬂlﬁﬁ n said bubble outlet is

di nensi oned to control a Laplace pressure of air

bubbl es drawn into said chanber as result of supplying
Optdnally, saikinkrehamberdsl an inkeesdryoir ferguiratiérng a

hydrostatic pressure of the ink. 5 Optionally, said

i nk chanber is an ink reservoir for a printer.

@Bﬂaggz adalid/ inkSRbMbr Has &h FDRIet PaS féFliia %omﬁhﬁﬁcaﬁ@ﬁ byifhQdn ink

id communication with an ink reservoir.

regpvoibnal |y, said bubble outlet is dlnen3|oned such

that a hydrostatic pressure of ink in the chanber is

at least 10 mm H2O | ess than at nospheric pressure.
Oftidriatinaddid butstiaé euthsy iNdimensibherl subh tiak Abpdiostatiel pfdsite of ink in the

that a h drostatlc ressure of ink in the chanber is
Chafnb@é&satt ég less thapgpoPhARe PISETR® pressure. 15

Optional ly, sald bubbl e outlet has a critica

di mensi on controlling the Laplace pressure of the air
Optiriallly ssabd bubbigotthe isditiehs omad fueh thaDpthiydroatatiy presaire of ink in the

bl e tlet is ured as a ci.rcul ar openi ng,
crgibgr Fridiest JodpdTt | dEiHan aBep B s Mrtinent ng
controls the Laplace pressure of the air bubbles.

Qptionally, said bubble outlet is configured as a sl ot
Opiaenatly, seid buighiéowtiatbasé onticahdinzengiodtcontrofiting i loaplacsyréssure of

t hat d w.dt controls the Lapl ace
thﬁragé’?%%sS?“‘Pﬁgh SRR b Optional Iy, a width

of said slot is |ess than 200 nicrons. In a further

aspect there is provided a pressure regulator, further

Optionallyssaid bebtle priles isconfiguesdjea e sireulsnppening srch that 4 wdius of said
30
cifet et oS5 RN ot e SR ARBRACE: & Vent

cooperate such that each air bubble breaks through a

neni scus i nk pinned across sa bubble outlet and
09%9&831.‘/» g gglahqa oliqiinewiizyred a8 & irpt bavipe & leneth dimgysion and a width
difRASHOA 4R %ha% il AEB AR Sontrols the Laplace pressure of the air bubbles.

Optionally, a width of said slot is less than 200 microns.

In a further aspect there is provided a pressure regulator, further comprising a bubble vent

adjacent said bubble outlet, said bubble vent opening into said headspace.

Optionally, said bubble outlet and said bubble vent cooperate such that each air bubble
breaks through a meniscus of ink pinned across said bubble outlet and vents into said

chamber via said bubble vent.
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16 Optionally, one wall of said chanber conprises an
air intake plate, said plate conprising the air

w0 pdos7408he air channel, the bubble outlet andr€tiau2006/001908
bubbl e vent. Opti onal ly, saiy plate conprises a

| i . .
Oph?%ﬂé‘ﬂg beywal o %ﬁ‘a Oty t:@ﬁiﬁﬁiéﬁ gﬁglirﬁnﬂgﬁé’ ﬁfra]x?e 648 %Fa‘t@&dlﬂﬂmsmg

define t alr 1nlet
the bixtiblet tha it ehanaskithettebbletrvtlet andrihe buhiil¢ werdl I y, said
plate conprises: a first |layer having an air inlet
openi ng defined therethrough and an elongate recess

Opti&iallpeshid ﬁla@e donfisitsed ApRrdIAE bERMInged I&yé@cﬁﬁc’éla?éﬂs%agpé}gtmg to
| ongitudinally 10 froma proximl end said air

defing |t ais gdet; theerin chapned; the hﬂbtéﬁ gutletignd ﬂlembblmvmay er
| am nated to said first face, said second | ayer having
a capillary inlet opening and a bubble vent opening
Optiefallpeshid pteddnigisgst, wherein said capillary inlet
opening i S|t|oned towards sajd distal end of sajd

recess ah rSt a¥eH haIns ppaiy #let aRsBine sghiped T@é@ pegieend an

to e qe
S R

en dfrdmfa prexinaal end tf wad mdlrﬂeﬁtmpemlremcﬁ a dstad enddemtlI e

or essur e Srooni et Bt e TR i st B Lol B e e

20 @ﬁl’l&? %ﬂlkﬁ/opeﬁﬁig%a lé,kbl%bﬁle%ﬂtt o;ﬁe aﬁ{g' dgnb&1itiBRaLpned

to pin a nmeniscus of ink across the  opening by
whereinf saigecapdliasy et aqeningnsipositionsd itawvarddkdieé distahend pesaidigecess and

id bubbl let. .25 [ I Ly,. id
said B 958 Vel it Bitenth i BrorPoa RBf e g ity
pressure to raise a colum of ink fromsaid distal

end to said proximal end. In a fifth aspect the
Opﬁ"r’fé’é]é(n@ denth o 6318 regspioatisaid pregimahendedafines a getiealidimenséon of said
r

a0 o R o PSR S i) BB sl L Bt Spviing
saidbubbik oatharber havi ng an ink outlet for fluid

communi cation with the printhead via an ink line; an

air inlet open to atnosphere; a bubble outlet for
Oph&RiRly! 864 BiiBHIO YAR! PEnih P iaikdds lgﬂm

pcpn‘plryl sing an algi? ?ar\lll:n?y tlr apsﬁg ?E%I% aﬁp ﬁéSfﬁHQ@llo@s the

opepirgybyosurfank fenaiod. WO 2008/ 074049 PCT/ AU2006/ 001908 17

an air channel connecting the air inlet and the bubble

out | et

Optionally, said bubble vent opening is adjacent said bubble outlet.

Optionally, said recess is dimensioned to provide sufficient capillary pressure to raise a

column of ink from said distal end to said proximal end.

In a fifth aspect the present invention provides an ink cartridge suitable for regulating a
hydrostatic pressure of ink supplied to an inkjet printhead, said cartridge comprising:

an ink chamber having an ink outlet for fluid communication with the

printhead via an ink line;

an air inlet open to atmosphere;

a bubble outlet for bubbling air bubbles into the chamber, each air bubble
comprising an air cavity trapped inside a film or a body of ink; and
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wherei n said bubble outlet is dinmensioned to control a
Lapl ace pressure of air bubbles drawn into said

wae b@sioat4as result of supplying ink to the priPthaae)os/001908
thereby regulating a hydrostlgtic pressure of the ink

5 Opti onadn ais cla@hél ddHbdkiag @k difinldt and tesidblnagleguch
that a hydrostatic pressure of ink in the chanber is

at |'whareinseidimbblzoutistis dimensicnerd e prreral @ Ligplase pressure of air
! . | o . i
bRl Y08t S0 PR o8 AL oy R A Bt gy

regwlatibg 4 Badbstadpressulr®?6F the sisk. t han at nospheri c pressure.
Optionally, said bubble outlet has a critica
di mensi on controlling the Laplace pressure of the air
ORRIRNIS Ssafibiltbboiee idiRRhGoRdt dubl thal 2 s@ﬁ@hfexsuré 8f fhk in the
ubbl& outlet 1s configured as a circular openi ng,
chambhr tshaateast I0adinud,@iess thad atreospberi@presswemi ng control s
t he Lapl ace pressure of the air bubbles. Optionally,
sai d bubble outlet is configured as a slot having a

OptesAlIR, BidBIbHlOsutRR th Emeh&bibd SAEBRS b Bfdrostdfid pflfire of ink in the
- said wmdth di nension controls the Laplace pressure of

chapmbenisrat lnapibl 00snm 1349 st then atnhaspheriaprassrasf sai d sl ot

is less than 200 mcrons. Optionally, the bubble

outlet is positioned for bubbling air bubbles into ink
Optixiatly nedt bubblé betlet haydberiticabdi@bension cbhipblliag e Mdp]soeMessure of

an _air cavity trapped inside a body of ink. 25 In a
the gir{pbbles extipg t Blejautlgt ovi ded an ink cartridge,

further conprising a pressure release valve for

rel easi ng excess pressure in a headspace above ink in
Optaomhlly hseixbeubblépdtied iddnfiguied iasl a @irculahepenélg, sechithsita @dius of said
dfortuous for m.njimzi I nk |l osses thr h the air 30
cqcll}iaélo_pe%g FemEals the Itall?ga%ﬁ BrpFEe 8%{ é‘iﬂ?”g’% $si ti oned for

bubbling air bubbles into a headspace above ink

contained in the chanber, each air bubble conprising
Optioraily, $aicbbulble eutiey évcanfigingd asa skot haviog ailerigth ¥¥ension and a width

.2008/ 074 PCT/ AU2006/ 001908 1 n.a further aspect,
iR an SO gt Fd AR SRR RS F A represuro ] B Al bubbles.
a capillary channel in fluid comrunication with ink
contained_ in the ink chanber, said capillary channe
Optignsily; myidth Rt saié glot isdesstibammed0 misranse bubbl e outl et by
capillary action. 5

Optionally, the bubble outlet is positioned for bubbling air bubbles into ink contained in

the chamber, each air bubble comprising an air cavity trapped inside a body of ink.

In a further aspect there is provided an ink cartridge, further comprising a pressure release

valve for releasing excess pressure in a headspace above ink in said chamber.

Optionally, said air channel is bent or tortuous for minimizing ink losses through the air
inlet.

Optionally, the bubble outlet is positioned for bubbling air bubbles into a headspace above
ink contained in the chamber, each air bubble comprising an air bubble trapped inside a
film of ink.
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In a further aspect there is provided an ink
cartridge, further conprising a bubble vent adjacent
wa@ adod/obwlebl e outl et, said bubble vent opening Par/aus®@b01908
headspace. In a further aspedf there is provided an
ink cartridge, which is a replaceable or disposable
ink cartridge. In_a further aspect there is

In &rfévh‘?fé’ép%ﬁﬁ thepgispaptidedigpeink carttides; ﬁ@&wpmmpmjnaﬁ capillary channel
h
in oAk nth Bk obind AR Rhoh R pebfiar) Raonel
supplyideank cfmrfpme shagbario mh%lfobletcﬁttlef B capilidry acticgiy t he
received ink. In a sixth aspect the present invention
provi des a nethod of regulating a hydrostatic
I r
B L B
adgacentrskiddivibrizesutial daidibubble aesoarehinglintolshidigadipace.
bubbl es into the chanber via a bubble outlet to
bal ance the wi thdrawn volunme of ink, each air bubble
In REABerd8pédd Bbrd¥ pAbviddd arC@kic m_%i) '
. body  of ?nk V\herpgdlwn t he bub%lls{%a%eﬁt | et llgérgﬂ%rfﬁ?ieg%e posable
inlg iger ol a Lapl ace pressure of the air bubbles, ‘
thereby regulating a hydrostatic pressure of the ink.
25 Optionally, said ink chanber is an ink reservoir
InfadurtBerpispett eere Sprdvaa&l Arink Saitdddd) kurfea B&ﬁfmﬂﬁg aRfhK ket for
inlet port for fluid conmrunication with an ink
regeddpg it fromabe exinthendal |y, said bubble outlet is
di mensi oned such that a hydrostatic pressure of ink in
the chanber is at |east 10 nmm H2O | ess than
Inatfomsbqrhaspect tipreis pusddedAR iARQAHOTHA) ARHRETSADRANS 4R BlOBIBer for
f1€ C%%;onall sai d bubbl e outlet is dinensioned such
itering the 5e0eved ikt i ¢ pressure of ink in the chanber is
at | east 100 mm H2O | ess than at nospheric pressure.
Optionally, said bubble outlet has a critica
In @isivth esnsat the prasoit lnwgltlt)h @rdvages &ncmethocé eﬁmgelatlﬁg a‘hytifoetatic

e e o e P

opeRiifigirawingh ohahe 8f mRGidHs a@fnk%m%beﬁaﬂd%haﬁm%ﬁ% Rebbling air
controls the Lapl ace Eressure of the air bubb

bubples eﬁgthe)ﬁhag@mdwa ahubeleoutletap babn@mmﬁ ivgthdeavmzolame| oftink, each

oin ey SeH o aTE ROl Bl oY ot fRi e, ="

pr esgherein aie Ibll‘lfbl@&bdtlebi:&bﬁh@iismned to control a Laplace pressure of the air
bubbles, thereby regulating a hydrostatic pressure of the ink.

Optionally, said ink chamber is an ink reservoir for a printer.

Optionally, said ink chamber has an ink inlet port for fluid communication with an ink

reservoir.

Optionally, said bubble outlet is dimensioned such that a hydrostatic pressure of ink in the

chamber is at least 10 mm H,O less than atmospheric pressure.
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Optionally, a wwdth of said slot is |less than 200
mcrons. 15 Optionally, the bubble outlet is
w@oasnimed for bubbling air bubbles into ink pOnAERWEL01908
in the chanber, each air buljgl e conprising an air
OF BRI, lepapt QR EriRnao et Meps hioaREpekiord Bfink in the
chamber ia ahkastsiP@memdh6yless thak atomspldrivamtessnret he chanber ,
each air bubble conprising an air bubble trapped
inside a 20 filmof ink. Optionally, a capillary

Optivaang/ saflRblesutied Kas 4 @Ak @nfeAFER 8bnttAliAS ﬁlaetlbléggi?? pressure of

outlet by capillary action. 25 Optionally,
the i bublelphediing Switubbleistlet. out | et vents said air

bubbles into said headspace. Optionally, said vol une

of ink is withdrawmn by a punping effect of a printhead
Optionkllyi sdid wbibainitlats @Rfipirtd aas cirahmqgehﬁg, Qich3Rdt @ radius of said
.chanmber. 30 Brief Description of the aw ngs Opti onal
ClgHIgh BPTRIRG omrols the Liaplpeapriessiraw] the gishubblegiescr i bed, by

way of exanple only, wth reference to the

acconmpanyi ng drawi ngs, in which: WO 2008/ 074049
Om@ﬁhmdzﬁﬁ?tmmlet i?sQ:oEﬁgurlede ada blst Bax&ﬂdé‘ls mgﬂpdiﬁieﬂﬁon and a width
.Sect.i on a, press .regul ator according to the i
dipeNiorh uch (RALHA BAAH SURFRION SBkeiSE0s | ARAG sesEreGithe s bubbles.

Figure 2 is magnified view of the bubble outlet shown

in Figure 1; Figure 3Ais a schematic perspective
Omlc@wlnfawic&hofsaéc%slp‘eia 1¢za Hein@ 00 uicems. 5 Fi gure 3B shows

the bubble outlet of Figure 3A partially blocked wth

debris; Figure 4 is a schematic side section of a

OptfonaByiIthe bEHIE BhB | [l SorlMBbRAE SE Blibbl L ME ik WBntained in
having a sl ot-shaped bubble outlet;  Figure 5 1s a

theyehamber.cach pis\hubble chmphising ae atswavist trappednnside Fbedyr ef idk.
Figure 6 is an expl oded perspective view of the air
i ntake plate shown in Figure 4, 10 Figure 7 is a

Opimmajpyché bebble ewrlafis povitiinbe fatdubbEngdit bhbBlakiatdd RBdalispace above
nmoat; Figure 8 is an expl oded

. Wth protective _ o o

1%%9%8&‘? m/the ghampess cagh aif|bubbls sompeisingian|aznyhatbble teapped inside a

filmdfake plate;, Figure 9 is a schematic side section of
the pressure regulator shown in Figure 4

Optionally, a capillary channel supplies ink from the chamber to the bubble outlet by
capillary action.

Optionally, a bubble vent adjacent said bubble outlet vents said air bubbles into said

headspace.

Optionally, said volume of ink is withdrawn by a pumping effect of a printhead in fluid

communication with an ink outlet of said chamber.

Brief Description of the Drawings

Optional embodiments of the invention will now be described, by way of example only,

with reference to the accompanying drawings, in which:
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15 connected to a separate ink cartridge; Figure 10 is

a schematic side section of a pressure regulator with
whodsblogtoaut | et  positioned for bubbling air bub@l/as2006/001908

into a headspace; Figure 11 3¢ a nagnified view of the

bu bﬁgﬁf@msl £chShMsihO séczzhgﬁ' bfa n%&sgh‘é & lattgl‘lgé%ﬁml% to the present

on; 20 Figure 12 is a gni f VI ew of
invmﬁnnlmvmgamed@hblvmbuhbldfmglﬂte 10 during an idle

bt it it vigp T Rblseldt S Rlinmieagilen the

h eaHﬁg@@@@A li$Sa Yehainate afsp&hva aiéJvm-‘ PR6shapsd bubbid Yutlet;
pressuri zed; FI\%gb b 4 IS an_expl oded perspective view
3

of Figeredh shows ble ouleiodifigure BAqurtiallydodked vithydabeis;
15 ?%%%\554 f'sCeP E{%Eﬁég%}é{ se%ﬂoh ?lé ﬁf@%ﬂré{ r%‘fa%rdelc@grdtup ﬁ1h %resent

pres I hven

invpﬁﬂi(ﬁﬁ&iifing\/aislvi-fﬂidp@d blgjbfld; mlftleq:art ri dgekalnd Er essure ;
| ator. confi.gure or ni.mal in eakages; an

Fi gﬁl’gé’mlsllﬁ asmag@gﬁ%ﬁw f the hrebhigeutic sheym i }11&4: art

I nk

Dot SRl [eacxpRe ROlBl ik, iy BB el flale shown n Figure 4
Reglbilgata? iswW pdnsp:échwinaw Babhklternalitd &t mm?(eaﬂﬂ:s Mattgrdctive
PCT/ AU2006/ 001908 21 Figure 1 shows the sinplest form

8% the present invention, for the purposes of

expraiui 8% da&pRARE peRPEIRE Vit B érf‘aﬂ’teﬁlla%v@ftn-tlztﬁred air intake
pressure regulator. In Figure 1, there is shown a
Pab’ressure regul ator 100 conprl Si ng an |nk chanber 101

C pe E ) i B it WetioR BT IR Prosrie e B iy iy e 4

corin@bted & & Betaydt® thki dakerili@4 to a printhead 105 via an ink -
line 106. A bubble outlet 107 is connected to the air
i nl Bigup isisschematiq sidesaetien of ppressyie reguitornwith bubble outlet

posqaﬁi’gddff)f biid air'ﬁlﬁ Bl%@gf?gﬁ%é&%g&)é the printhead 105,

ace st be bal anced with an

eq qu@lIrcehI iswahagrefied viewrof thdbubible sutled sigovm inFiguitel® during
ag(i%r via the air inlet 103. The bubble outlet 107,
\f 240W0si ti oned 10 bel ow the |evel of | nk ensures

thaF e Rls'a AREALS (& beﬁ&}t (f\{?t?
bubbllgtes 109Sa ﬂé c]iiédrrelnsi ons o 1 Leltg% out meqfo@hﬁlgan
idlglptrérdyi ne the SI ze of the air bubbles 109 entering

the Fij harTP,Je 1S a magmﬁed view of the bubble outlet shown in Figure 10 during an

mo

instant when the headspace is venting after having been positively pressurized;

Figure 14 is an exploded perspective view of the air intake plate shown in Figure
10;

Figure 15 shows schematically an ink supply according to the present invention;

Figure 16 is a schematic perspective view of an ink cartridge and pressure regulator
configured for minimal ink leakages; and

Figure 17 is a schematic side section of a prior art ink cartridge incorporating a

foam insert.

Detailed Description of Optional Embodiments

Pressure Regulator With Circular Bubble Outlet
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As shown in Figure 2, the air channel 108 takes the
formof a sinple cylindrical channel, so that the

whodbloatoaut | et 107 is defined by a circul ar ope@i/Ay2@b6/001908
one end of the 15 cylindricd@l channel. Accordingly,

any REiptiredasgdind ghd Simpleghfoihef cieagesint Mvsiticn, faahepmpbsds of
be bounded by a liquid surface with radjus

f .
explyining thedasisiopgrating eFin¢inke PItkrpesuEs ngﬂaFoadﬁ%FggWSfla theee 1s

SRR LT BRSSRoon y rarhdge

andrair iatea ¥ORTheQAk ehantibee 40 h isdhthgrwigessetlicdriThel ihk phdeti 1R is for

chamber re 2Q |ef eel y.qpen 1o at her i1 h
sugpl el i 5 3 omheab S Rl isicre | b A B GhB Jb7 firgnnocted
to IYEP RIAL108 vidn B ERMERI(03f the ink supplied to the

printhead woul d be sinply be the determ ned by the

el evithenmkot04 ik drawikfremdhe inksichambervid 1dry the ponihead 105, the

.pr,i nt.head. WevVer , . i t he i.nk chanber .1 each ti .
aiiat Ve PG SRk né Bptanchl witk oar aRens o sl b is
drdfH intb ithétiimbRY SlaGREEr id1e 108 TR HEbLINGUEE 107, vith is positioned

bubbl e 109 form ng at the bubble outlet 25 107. Once

belows thaulapeling ey, peurresghatthe ain sntersdbe gharebentl 85 instherfpan eheir
BRBATHOeTAE Rt i BUSIE NI 03 VSRS oL PR it

109udnidringcthe chaslead61i nto the reservoir of ink 104 and
ink can flow fromthe chanber 101 via the ink  outlet ..
102, As et B‘r]@,gulieﬁeg’gi AT ‘%\&B’Eﬁlégg iags ﬁm@rrﬁgrflam g cylindrical
cHaHRd! & B theh ?193 oHﬂ«%%Vl'O‘?' §s GefPRE' %S:ixfe{lﬁ? ﬁg&ﬁn?&adﬂ%%hd of the
t Fie 2a S.

he punpling e ct of the printh nozz n ot her
cylinddesl chinmebfAeotdindly, dnyaitpastihg througdhethe thahnebmiist at some point

s LT L T IR TR ——
ofghé cldnpkl. es 109 is determ ned by the well-known

Lapl ace equation: WO 2008/ 074049 PCT/ AU2006/ 001908 22
oP=2Duringpnténg, themazgles he thi frinthaad d 85 ieffeglivets et @s a pump,

araGHEER AhoiF 3% s PP e B GEn, e piggols were

lefieéreelyospedito atiRodphkre a¥ith AdiEVEnd ¢S in Fb@e Eitibﬁa@ﬁnli hetridigks), the
bubbl es 109 can he varied 'bﬁ varyi ng the dinensions o
hydsestatip ipk ipeessiye (08 therply supphisd &7 e erinthead wiowish Smplsope the
o] ekt SR IO BTRIRSNRl, eprptged Boweres i
thp irdschatrtbenl 01, rRkcls tippp laimeidrdscogidi eolptmerdfigiaid drawn from the chamber

101, it must overcome the pressure inside an air bubble 109 forming at the bubble outlet

bt

107. Once the pumping effect of the nozzles generates sufficient pressure to match the
pressure inside the air bubble 109 forming at the bubble outlet 107, then the air bubble can
escape into the reservoir of ink 104 and ink can flow from the chamber 101 via the ink
outlet 102.

Therefore, the air bubbles 109 forming at the bubble outlet 107 provide a back
pressure against the pumping effect of the printhead nozzles. In other words, the effect of
the bubble outlet 107 is to generate a negative hydrostatic ink pressure in the ink supply
system.

The pressure inside the spherical air bubbles 109 is determined by the well-known

Laplace equation:
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10 105. Snaller bubble outlet dinmensions provide a
| arger negative hydrostatic ink pressure by virtue of
w@emsnatoung smal l er air bubbl es having a hi ghePCT/aph®e©01908
pressure. In the pressure re@ ator 100 descri bed
above, the air channel 108 is a small-bored cylinder
(e.g. hypoderm c needl e) having a circul ar opening
defini ng ARe Zytbbl e outl et 107. However, a
ﬁig_nificant problemw th this design is that the
We¥Pcul ar bubbl e outlet 107 has a 15 very small area
A% thé Gﬁféférgc%rm les@Re BbtvRed theTid@PElthe 2irDdSBRRE Bheinko
ockages contamnants in the ink. It would be
riseheradbiswfthrambm‘tdﬁe;@ndhe area of the bubble outlet

107 t hat fltﬁeer&re robust, even if there are
risdhg e\‘?ﬁﬁ?@lanf’ Al IfFI3E%S ur ¢ Regul at or Wt h
Sl ot T@%E@gf Bl bl gll@é ceﬁpbe“v%ﬁb gﬂ'afﬁné: t}ﬁt&iﬁeﬁ%ﬁ@nsﬂff the

nproved design of bubble outlet 107 uses a slot 110,
btﬁ:éble opleoded Tlmre-fom theudimensoqnsoif the. bubble aitist 10iaprozides a means of

Sz,aja,},l-gfn@gd' 4 glg%lﬁl‘?l%nelgﬁtéveslpfélgostt%}d: pggﬁn}sl{? oﬁ’ é%s%)pﬁlled R the printhead
@SV ISt B@dbld bt deiéRnk PEoVIdY DRbger hbgative hglifdsatic idlepressure

slot. As expl ained below, "the curvature of the air
b uishieef gewgating snaller awésub@mhavarrgja htghmleaplaqwrtsameac e

pres e of th g
by ¢ AL sgrine e ol HRESS oo S FATUP B TR s imall-bored
cliilet Q. mpomwedld) $adhy avirbylat dyendgpteiniigohe bume sutlet 107.
[rl + ylr2 where; OP.is the difference in
Hé?’vég%fu? élgne”tquepmbﬁél Wﬁb F}H%d‘%ﬂgntlﬁéhaé the GitsBiar bubbg optlet 107 has a
r f
vES A e UaeBod0 M Hhf) ik TRSROR- B blopRacks by
caritaminahtslie the ipk slt twoaldsher deaxraable enmicreasethe titea of e ibble outlet 107
aﬁerface 2008/ Q @49 PCT/ AU2006/ 08}?90 23 In
s R T mOTe BuTteRTRAL Bera e cQtyrinagts ig, eater than
the width (r2 >>rl), and so the Laplace pressure of
the air bubbles exiting the slot with a cylindrical
Pigsonrte MablﬁtvszthSl@Shﬁp&d Bubbde Opien (since W= 2rj) It

o) ot ArEaoTa T Rigtn Ty e et deapireh Brae Chlls oy i sl 110, as

%}%ﬁe&- aPa aﬁ&,ﬂﬂf Sehitoe TRE slbli@isailéndihl Bth&@siohd9amka Widil d1men51on
e slot. Figure 3B shows a hypothetical scenario

Witlthecrimbuibiasd 09fexiistgrthe slotypigally heecheylindrical fipsg extgnding across

ﬂ{engrrxgclm % t}ge#ﬁ)ot %@‘éﬁa&md%&&v&ﬁ? %cﬁféeoﬁfle Gr bl llr:lﬁ%ﬁb exiting the

str’ to contro

siot hid, (hailce(; theMladplice padssie ol t}&sauebubﬂoldsglstdh'&nﬁirxetl priAaridy by the
b&'@b' e 109 having a
Wi

dimension.

For non-spherical bubbles, the Laplace pressure is given by the expression:

AP = yfr; + s
where:
AP is the difference in pressure between the inside of the air bubble and the ink;
77 is the radius of a width dimension of the air bubble;
1, is the radius of a length dimension of the air bubble;

yis the surface tension of the ink-air interface.
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cylindrical front can still exit the slot 110 as shown
in Figure 3B. Thus, the slot 110 provides a nore

wO0 ovast4odesi gn for the bubble outlet 107, whi | BCT/AU2406/001908
mai ntai ni ng excellent contrg of the hydrostatic ink
pressure. 15 In the enbodi nents discussed so far, the
di mensi ons of the air channel 108 mrror the

di nbrigrgies, & ledgth olthbslet Bunhdt gregar, thmh ﬂ’@ W@ﬂn@b >am;), and so
| |, at
the JDERS bkt PLte Sihuob phBS v N SR ron Bebomes:

particularly at high flow rat es. The inherent
viscosity of air can cause a significant flow

resi st anéB*oh"rzhgldBa/lWl(&m@ﬁH(g—th the air channel 108.
According to Pouiseille' s equation, flow rate has an
r4 relationship 20 with pipe radius r. Hence, the

pr ohhamiedreforObe svéditadat he vadRTHRa§1661 10Ms epaIe bStical
having very small radii. In the present invention, a

dimenpiop eantreliing fsi lewlase praseurp obhecitdubbles 109 pxiting the slot.

opt F&pﬁéa a%dv?f‘a?&%%%ﬁ% Eéna%%qx]l{gr%: b g’%g’fﬁ on ?bqpst 1 lqtri%g lﬁ;xcome

| ess Fons, or o ess

stuebiotthe 31001 16. Efoweser, anlikpiht @ask df\a dueaﬁr bbéting hliwﬂoﬁ 510 is still
optionally Iﬁs t han 25 about 50 m cr

abl%‘&f gl 1{‘7 crifical QFYATHe SF Dbl iR B SlohemaB brEbIc 109 having a
cylﬁlﬁht:ﬁtﬁdﬁ@}falpﬁﬂl &1{ {48 siok @P@Fs %{ov&lQntF‘? 1&9 3@ Tflﬁ’sn ﬁleoé'lotllﬁl 9

m crons. critica mensi o i'S Aean
promdw A snaye raifust dﬂslgmfobthe bobble eutleteltO&y Whﬂstrsglltrimntammg excellent

ure .and,. hence, the Lapl ace pressure of the air
co‘%@iB?@]ghygﬁ)é%tﬁi“ﬁ%Wg?% are necessary to provide the
desid @g eRBodimends dlydilfs%ts%tfhlc tHeHimeBGo Y GIBYI5iE chiMMeLT08 mirror
Is optionally at |east 10 rmHZO, or optionally at

the|dimensi@n ofiedmbbls outishi 05 Al iy nat anl essettiab atmreR e segwdator

o R, PO R B e o B R v

rat@p’l"h@ﬁﬁbﬂem vibcdsap o ait Geh %ﬂs@@&gﬂiﬁd&ﬁt SR @éiétarﬁk or h¢a@atilic drag
or opti onalo\}y at | east 300 nmH20.
&

in thf;@ar@h%meblo& Heecaing fokourspiliessaantion, floversiabas andy rqi@tlonshlp

A A ARG R o et e

verd Gall nadii. ng a width of, say, less than 200 ni crons
gen tﬁtes gnlﬂcant flg resi stance for ai

ent Bt R §rSHY IRYRHABRY 2 criticabdimengion 9f eé)wbble;%l@t 14 is wgHonally
lesd th&n abHAPDE midid8s,ak o ﬁ) %ﬁq&gfﬁ&h Witodt B5PRidbis bxsﬁ?tlonally less

supplied to the prin en a catastr
thay ebmutriﬁo @mcnoh@ qurqptlblhﬂhrdemhmm}masm muabnhmgdiptlonally less than

' I‘dL ,it.is esi le to .
abdih 5 itIPES K TrtioRe Y e G dimsniion o e TkBle Grlstmay be in the
rang€6f 1@fa>aso Hict@esdras t@f40tnlﬁ€roﬁb rB;ﬁ*@ﬁi&@i dilentiBR 98NS ﬁlt%ﬁﬁ the

the critical dinension of the bubble outlet 107. So,

dinfeggpion |g& thei bybblermpletidasenstiniag dast ¢vavatue and hivsmae the Eaglac cpressure
of & air'pifei@s " channel

Such dimensions are necessary to provide the desired negative hydrostatic ink
pressure, which is optionally at least 10 mmH,0O, or optionally at least 30 mmH,0, or
optionally at least 50 mmH,O for a photo-sized printhead. For an A4-sized printhead, the
desired negative hydrostatic ink pressure is optionally at least 100 mmH,O, or optionally at
least 200 mmH,O, or optionally at least 300 mmH,0. Optionally, the negative hydrostatic
pressure may be in the range of 100 to 500 mmH;O or 150 to 450 mmH,0
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108 shoul d optionally have each cross-sectional
di nensi on greater than the wwdth Wof the slot 110.

wagoosloweyer, it is inportant that the vol une oPCT/AB2@6/001908

channel 108 is not too |arge.24 Wien the printhead 105
I S | Theeair thuaneeh08r hadngipwidth o&isay,dmmmﬁi 2(008idogns, generates

mgrg 1%;{;% %lo%)/wggltgylagcnqj%;ﬁlg{sne{%g e hon :}1}% gﬁtlﬁéndag)?elﬁélalsse t%rough the‘
h%gﬁéi 198 afitle st iffo@vg‘rahQa% iAlk 1 sﬁbﬁm th Qﬁé’pﬁﬁ‘cﬁeddnﬂ(ﬁc hrAfer

e opti nal rostatfc ink pressure for
capastmphln glepzsme eﬁtﬂevqmnthdad veuldresdt aningbpranpeQﬁSam into

por | SRRORGRED: fids deretl 1 SoRERr (el fang J0fH) e Goss-

se\‘iﬂh&ﬁhl aRhédSRIn offhd &t cl‘i’da!ﬁlsl i YargdrtBarCehB lchhaeﬂ)dlmahSMEEoﬁhe bubble
nk i ncreases with the radius of the air channel.

outkct é%.smgfqr the ﬁet-@apg@b@téaéq pwleall 0% phesvsindHiguies Ay the air channel
G oo PR B AT SRR OBl W or e

slabow 0.1 nL of |nk 20 which is effectlvely a dead
vol une of ink. Opti onal Ia{l, t he maxj num capi
c¥

] ary
vol uHewesver, nmomnpr&anbthaﬁ AWARAL thesalr ehegmﬁhlap% i3 Bat oo large.

"y R T 598 DDA o o

Thilswehmm ofviak Innist 1 pdedribrougly tlieaﬂmhaﬁﬁ)ﬂ 108 biyribe prifthédsl K5 before

aif BRI A S aeTey e o eeadret O bt b afimppyirostatic ink

§ﬁ19é1 e 'pn%ﬁn% likere&rh%ﬁ StiéRe! £081LAL T 1@9@caﬁfﬁ%'tﬁ@§w @Rannel 108 by
chanber having an i nk outlet 102

C@llh‘mbmomdunngedlemcrm&awﬂbbe wodted, singe it qagnlottby: painted with optimal
E d air intake plate 210 conprising first and
p %c pl anar |ayers 211 and 212. The first and second

| ayemrse Zéip”illﬁ@dfoﬁﬂeﬂe SEMR indr@Sewith MR radlius bf RGiseeaRs.
faces 221 and 222 which cooperate to define the air

Aceprdinghg she crosresegtipnal Himensions (g aadiused th%lb pharmﬁi 1Q§ should
|
o TR b b S B R DA BFTRLSR A0 ot o

waich ig éﬁwwem ®déddevoluike ehiakbOptically, thé'hﬁxltﬁkmq:lapﬂﬂiagr volume of
201 al so conprjses a one- Waé%pressure rel ease val ve

infeyin ther ehannpkis hess thepiapoet GLbele of PRIpraEfest iR agput S mL, or
?ﬁ Vﬁ@ss&l‘?ﬁfﬂb@h@@ glgg The valve 219 is configured
ore

ease any positive pressure in a headspace 240
a b ov Figune4 |sh¢(wﬂﬂﬂaltat\ﬂmtnzla inkmrgssuforegelaton20@ havieg al liubble outlet 207

i, QT BsTDObA P HB S eTRE BT SIS Btationn Lisge o account
THY bid3gurk YQuldbr zm)ydom;gﬁ&s i@ﬁﬂ?%ﬁﬁhldé&oﬁ'ﬂé@fnlg%' ik %utléb 102 One

positive pressure in the headspace 240 is undesirabl
sidewalli o€ thietink chanaber 20k ingefinhé buiadaminatedeiir inGBe alate 210 comprlsmg

ﬁ?sg gtgci Secl%ip@ ma{nﬁrlél%%ﬂg%g L Prlugg gﬁ pl%etfﬁ)‘st%%ﬁ rsgc%ln%kiayers Eﬁ and 212 have
respective first and second faces 221 and 222 which cooperate to define the air inlet 203,
the air channel 208 and the bubble outlet 207. The air inlet 203 may optionally comprise an
air filter (not shown) for filtering particulates from air drawn into the ink chamber 201.

The ink chamber 201 also comprises a one-way pressure release valve 219, which
is normally closed during operation of the pressure regulator 200. The valve 219 is
configured to release any positive pressure in a headspace 240 above the ink 104, which

may, for example, result from thermal expansion of a volume of air trapped in the
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Referring to Figure 6, the first layer 211 of the air

i ntake plate 210 has an air inlet 5 opening 213
waledosioem4e her et hrough and an el ongate recess 2BdT/AN2G0h/601908

formof a groove deflned ipsthe first face 221. The

heagﬁng %@gxgcég%%& 4 n Q%tu?ré ARt A politiot pfé@ﬁﬁé Afthe

S region. The récessed
heaﬁﬁfaﬁt DG 1sr1&glbﬁfabdmmau$esfowes inlcuy the airaberwd 208 gndvpiicdf the air

relati veI hal | ow dept ared t he
Hﬂeéﬁ%gﬁdén%t&%@ C’Pi’ie mg?‘?qus Q?rgft@?? 861E—| gure 6, the
SecR t%fﬁé&% has fﬁfsttlb‘%? he1 veibe aﬁﬁﬁféﬂce 91a2d 71 (iefsi anedk inlet
10t rou e appreci ated fromFigures 4

opedilTy BL3 ddfmnd ﬂteeethmugh antheh slengﬂ’q@qucatsé@‘l ip the f9rg of agroove

et P 0 oo e elppeb e B PR B3R R B Lot opening

21 ?ﬁ%@@éssé’cp&nﬁﬁﬂls trégﬁioﬂp aip lreegiet |t&imﬁtﬁb7regﬂ6hg;bfr@r15e§etmvmdar
in detail a bubble outlet region 220 of thef air |ntal§ef
recpis416 vetich hayrerelatively shallow dewth sompared e theelaneaia tsogss 214. Still

ref%ﬁgl%g i(% f‘l[ghu?% ﬁ,ncﬁgge%oﬁﬁ ‘faﬁlgls% lzl]’r%tg qﬁ]fﬁbfée\%nﬁo 31 7C&e'ﬁ(ﬁ@d

e air C I'sS con i on 8,
thefigiironglel Aywilhiee sigpédiated fromeFigines d land 6y whﬁs&lefrrﬁ and sedmld faces
first face 221 deflnesacrltlca wi dt h di nensi

223 Rl BT dareRRleg tORBET, (OIS B LIS COBRF7ALs 16 dofisd the ai
1m§t%ﬁeﬁ19fa§&%}ﬁazb@ nd B BuBfleanaanyl ar slot with a

engt sl ot being defined by a circunference
of thmbﬁl Ishowes inedetaibpbutibieo@E? ragiont 229 efdboaid intakeplate 210. The

c1r?q]Ia%rn1:5§qOSﬁ§§ o\ antq gﬂ‘gf:rhth%? ‘}fxle ﬁgor)%?@?rre]ge%% 2%} é%gnes a conlga‘ ctlon

218 TP Bahe 108P0EE BREicEbn DG, d2iRbd By el depth @0Ke tRcular
particul ate contam nation. An _advant age of havin

recess| 216 indhg fitke 452 P b;@@m@s 3 exdtiont width dirgeltsmit fOF the bubble outlet

NI e -
slo$ B6iaRdefihe@Cisy 2 ditcunlfepineabt the bubise efbmtgﬁhmgrze G és thedbdond layer

has a depth in the range of 0.2 to 1 mmor 0.2 25 to
2135 m and a width |ntherange of 0.5 to 2 nmor 0.7

0 ol o b e B oy P g s,

theaétey 1lnq3t6{71ﬁg tisorobasthess @f therbubbleesitlafiz) 7ab ﬂanttﬁulaeesccfntmnnatlon An
t he bub e, out |

eferring tQ Fiqu 7.,.t.he
adyqnyiage qf @mgmrffa&we%efrdé%? Pogaie Eﬂsgssaqéﬂ%gﬁg
t hr
PR i et e
faderf2r Tapickly, the doegtsractms 244 bagatepth ér thegamzepiddto 1 mm or 0.2

to PR AR T aBLE RO L AP oD fiago Sl adnesi ve

bet \’S%ﬁf‘refé?ﬁn% td Bigua ] it &8 ®e Reknf BgEsnetFace32d 1 2 2hd lﬁlbble vent
arrested he noat 230 as capilla lngylactl on can_only

OWmaE gpdiare quﬁl?dlséélS inewtingize sicape ofpubibles\feam thechubhls quglet 207.

|
; egﬁg«ﬁ“‘e it?] ?}%Sé%"? ytag giré% la %If g ﬁlsofliﬁg aﬁ@?tél{:/ee ltgfé %il have a moat
230fdetin€d fefein. MRtmeA2R0 ehrrdiAdR ﬁ%a?eﬁtﬁﬁé@%ﬁned in the ﬁrst layer 211 and,

PCT/ AU2006/ 001908
importantly, protects the elongate recess 214 and circular recess 216 from any adhesive

during the lamination process. The wicking of any excess adhesive between the first and
second faces 221 and 222 is arrested by the moat 230 as capillary action can only transport
liquids into of structures ever decreasing dimensions, and any path across the moat

includes a region of increasing dimension. This prevents blocking of the air inlet channel
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26 208 or the bubble outlet opening 207, which are
defined by lam nation of the two |ayers. Hence, the
wo@s/028@® i s a feature, which facilitates mnuPE@AUL@®G/001908
of the air intake plate 210.26 O course, it will be
20 E6LEHIE ?uﬁeﬁ %E)exhgg 281, rWHJEE élé%eﬁhéﬂ l@y ERindtRe AR Wvo layers.
different forns™an y, tor exanple, be defined by
Hemoﬁxemdrat B8R0 & a featuee, tvﬂach fw@tatmmmfwwmféh@; air ugake plate 210.

Fig 8 sho an air e
coopraor B B pietqiast Rar R af ik Pai ey B85 Rany dfferont
forﬁ‘i‘ and Ha§! fo? RRALPIE, BodefRRl by %Qoﬁeﬁ*zﬁi@t dfinaoig hhan&v@ﬁﬁﬁ&ﬁted layers.
layer 2 has an bubbl e vent openi ng . 254 defi ned

Flgtutﬁe$ dtdwmngqqr ingakg plate aw defined fpy|cagpgrationsof, threg davans- ¢h Bpt layer
25 ggt \Aaﬁlgagr 151,,]61; §Pen1%§55fﬁ%' rrcéﬁ(fﬁé}gthjrogégr ec-(l;ﬁ& Cﬁy‘ef B9 RS bubble

&nher openi n
veritbpefhh o4 gbfinediahédetiroughe and dﬂ&mtdfﬁlﬁelayayﬁﬁss samdwiched between

thedfrstand sepretiatess e THIUBIE 9anes it chiek st gned
thegét{all@uh i, sg:th%tl caﬂ%% & 1hGs H iffed tbgeg hét o fIEORHAR i Iﬁ defined

I mension o e bubb outl et at
froheamainitdetad thetmibhlervent %amhabknembf the fiimtlayet 258 Idoﬁn®ﬁbe\ﬂepth of

the AR A Ol SN rHOReaf BE HHoDl Bkl pd AT PE e o

plators were construct ed having 15 different
critical dinmensions of the bubble outlet 207. Dynamc
pr eSablee 1m&mtmmmmueediweoséatmak beagsures fwthepressure

restftof § Bl bR R R TR B el SRR aving

dlf?érgﬁt%ﬁﬁ@l&llﬁ%ﬁ%@@bﬂtﬁ@blﬁhﬂl@m’c&t 202N Abiio grepsues isasurements
and the static regulating pressure. 20 Table 1- g
weig maéﬁ atione flewries amd S RErEES e ERh iiemade by stopping

t
th%ﬁ W ¢ g?ﬂé(n ?‘hg Ei%lc 5‘13‘ re: gllél% rléésg s Y %I‘gﬁl_&y %ﬁ?égnet'}}& arnamlc
reghl&ting ptO3urelabd th&&aﬁ@rd@élaﬁﬂ@ﬁreséﬁé -21 0.03 -194 -178
-16 0.02 -189 -173 -16 0.01 -185 -175 10 0. 005
-172 -165 -7 -174 (Average) Table 2 - 70 micron

bubbl e outlet Fl ow,Bal £_68liefsm bidslashfeegul ating
Static Regul ati ng Dynam c Pressure WO 2008/ 074049

F16% Rafd 20i0eE 0 0 L D§Bamic Regulating | Static Regulating Dynamic Pressure
‘ Pressure (mm H;Q) | Pressure (mm H;O) | Loss (mm HyO)
0.05 -203 -178 -25
0.04 -196 -175 21
0.03 -194 -178 -16
0.02 -189 -173 -16
0.01 -185 -175 -10
0.005 -172 -165 -7
-174 (Average)

Table 2 — 70 micron bubble outlet

Flow Rate (ml/sec) | Dynamic Regulating | Static Regulating Dynamic Pressure




27 Pressure (mm H20 Pressure (mm H2O) Loss (nm H20
0.05 -110 -84 -26 0.04 -104 -79 -25 0.03 -100 -84
WO 1@8/001082 -91 -79 -12 0.01 -84 -83 -1 0. 005Pc'BAU2006/001908

-4

-81 (Average) Table 3 -1Q% m cron bubble outl et

Frow Rate (i ey PR EBO) C| Loss (mm H,0)
Requl ating Dyhami c Pressure [Pressure ( )
Pr ethﬂSe (mm H20) Lod30 (nm HIO o 084-65 -38 -27 -26
004 -85 44121 0 03 5640 05 02—51—38—13
0 01000 58 5 o ot¥ 38 do 3 -3® (average) 5
—Ta‘b‘l"mr‘mﬁ_ﬂﬁ_cr—o_n—_@@m e outlet Flgy Rate (nml/Sec)i6
Dynam ¢ Requl ating Static Requl ating Dynam c|Pressure
Presd2e (mm H20O) PreXlsure (nm H20) -E%ss ( mm| H20) -12
0.05 -60--32 128 0 04 -5§ 422 03 -541-36
0.020%1 37 J14 o 0¥ .38 -d4 -4 0}{%05 34| 31 3 !
- 34§ fysT age) [WO 200874049 [PCT/ AUZGE6/ 0019 )8 28 4
-81 (Average)
Table 3 — 105 micron bubble outlet
Flow Rate (ml/sec) | Dynamic Regulating | Static Regulating Dynamic Pressure
Pressure (mm H;0) | Pressure (mm H,0) | Loss (mm H;0)
0.05 -65 -38 =27
0.04 -65 -44 -21
0.03 -56 -40 -16
0.02 -51 -38 -13
0.01 -43 -38 -5
0.005 -38 -36 -2
-39 (Average)
Table 4 — 140 micron bubble outlet
Flow Rate (ml/sec) | Dynamic Regulating | Static Regulating Dynamic Pressure
Pressure (mm H,0) | Pressure (mm H»O) | Loss (mm H,0)
0.05 -60 -32 -28
0.04 -56 -34 -22
0.03 -54 -36 -18
0.02 -51 -37 -14
0.01 -38 -34 -4
0.005 -34 -31 -3
-34 (Average)
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Excel l ent control of ink pressure was achi evabl e
sinply by varying the di nensions of the bubble

WO i0BOT404N0r eover, the pressure mnmeasurenents cPOf/AU2®6E/001908

t hat the air bubbl es were beiyg generat ed in

R I R T pe—
ofaheBab outikt= - 0. 0067/ W+ 18.3 where: 10 P is the

average static regulating pressure in mllineters of
eM%ﬁ@é{QY theypriegsugyaesguermenit conismpd, gt thei hubbles vere being

gf{ﬁ%@é@gfa@ &?ce%?q#g ﬁ%ﬁé&h@ﬁ% tslgljfér efja. gsﬁﬁcgﬁngtmg pressures

wererfnmdrtoa)‘tiepehdﬁmh’ame equatr on, the surface tension y
of the ink 15 was calculated as 33.5 mMN'm
I ndependent surface tension neasurenents of the ink
correl ated wel p igtdpeyRirs+ qglxul ated figure. 1nk
Cartridge Conprising Pressure Regulator As shown in
Figure 4, the pressure regulator 200 conprises an ink
hamber 201, 20 which defines an ink reservoir for

& printhead. Due to the sinplicity and | ow cost

- PPy hoehse qad re@ﬁﬁ’uﬁ% ﬁfe‘ééiﬁr@lﬂ BHHRER ofdPRer hidadMBY be

constructed as aceable ink cartridge for an

Wﬁ@@wdéhpﬁﬂ@ﬂoubblemlﬂeﬂemnrmtn@the ink cartridge is
r aced. An

18£8 B e brtSodt BOSHCRe KOPLONEIn 48 b BB T oul ng o

t he pressure regul ator 200 is avorded because it is

periodical |y replaced durlng t he Ilfetlme of the 25
&P

pr i nBestitukig) the Eesb Feamiinfe toakeplperprauaiom deg emfap@tensmn y of the ink
at nbodi
5 GA3HEG RS 3O oAt AL RO s

cdifdla[técebvelllvﬁtﬂﬂhisﬁca&hﬂ%dﬁgurve enbodi nent, the pressure
regulator is configured 30 for connection to a
repl aceabl e ink cartridge. Hence, in the enbodi nent

TR0 a8, Opreslh RRLESSYr € regul ator 200 is

cartridge 280 via a
pai r AsShavamire€iparest, thenpressiireceguiator 200 B&ﬁpﬁm raﬁ(iﬁlsdaﬁnber 201,

T e TR R
makERbYrd T the gr%gsu?@ %g\ﬁgt&%gl i%fla%% 08%%069@! ﬁl&g&%le ink

29 corresponding i Inlet port 283 are posltione
carigigge dor an lbhEEPmﬁteI Hibncen ha@iammc ﬂd:gak 28@ridgeds rephdced the pressure
re {ha FE & feﬁpatcﬁi e[%rg?cf falpié"rgrlé thls des1gn 1mtha?long6}grm ? llng of %he pressure

regulator 200 is avoided, because it is periodically replaced during the lifetime of the

printer.

Replaceable Ink Cartridge Connected to Pressure Regulator

In an alternative embodiment, the pressure regulator may be a permanent
component of a printer. In this alternative embodiment, the pressure regulator is configured
for connection to a replaceable ink cartridge. Hence, in the embodiment shown in Figure 9,
the pressure regulator 200 is connected to a replaceable ink cartridge 280 via a pair of
connectors. An ink connector 281 connects an ink supply port 282 of the ink cartridge 280
with an ink inlet port 283 of the ink chamber 201. The ink supply port 282 and
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A pressure-equalizing connector 285 is positioned to

equal i ze pressure in the headspace 240 of the ink
w@ebasiben4201 and a headspace 241 of the ink caPCT/AUY®6/001908

280. 5 Corresponding pressurg equalizing ports 286 and

cor%%ﬁo@rri]fgg ﬂlﬁ%ﬁe’c %"f &@%&%ﬁoﬁed B%hrffa Ea@@ of th8 Knl@&&ﬁ‘mgﬁ 280 and

I Nk ca tri respectlvaﬁg N
inkchambérfd rﬂﬁ&cﬁﬁelﬁrtptwlmize usagdiof dn hdcstengd fin thecarfeidge.

i nk connect or 81 and th ress
ConAsRraratang cbebEdes ritiBe g Gaft Shessurs inthe
heag dcE L4081 BRNnk BRimiee 20 Dahdh h@aﬁls fretdae o idihk cathydgde ®30.
erse process. Al though only shown 10 schemati cal

y
Corresri@n@mg er&sutietequilizingyportss2idi angd 287 prepesiiangd toysards pgoof of the

e 0 bl e connection ports
ﬂfg'ﬁm%ﬁﬁﬁ@ﬁ‘% %rﬁrn%%ggﬁbﬁf?%ﬁ?é for sealing
engFPMENRE ink daf’tndgdﬂESO Rlentpoy)ieis idiscoREttedrfebm the ink comector 281
ressure-equal i zi ng connector 285, respectivel

and the propeurecegelizing eOTnSCPR 28 h and ey el e prier Ak
carﬁ?cggec%{u 'tl?eEx ﬁé\(}mhgtlﬁl}]e%l;{httﬁﬁx?ntgp@ the ‘fé\/hegs%ﬁrb%s %ﬁﬁﬁgﬁﬁﬁiy shown

In Figure 9 t
schentaticailyein Figure 92 B3viH bd rmddysappmcmtﬁdethatzthﬁ gﬂcmartndg@BSO may have

sul%r]? %W%%fgét%rs]t 218*83?%22 f g::%?ch glbrpg? %Blg engagement with
theglg%el@ Slectdr Q@l BRA b&sﬁﬁé”-e@ﬁlﬂﬁz #3RonfiE8orof85¢ Ridp&AivES, when the ink

|n the air intake plate 210 so as to smpllfy
caﬁmﬂ@tls irsstalled lmthemnmtqmr Camgcéon peytd witable Fousuch seabinsgngagement

Lf%& Posi éjBed I n Headspace In the pressure
arer\ggl T "HIEEH i bed in Figure 4, the bubble outlet 207
i's Qﬁsdhbbvﬁfiﬁ@‘ U399 &t ihR ikl 88 dndpibdlRSeqRblzih @ bort 286 are
0g contained in the ink chanber 201.

bod k 1
deffyest o suéer\]?vetlhef theritichawbey 201 wiivh iSORROSHR oo sl plgte 210.
Hoa&éegr Ex a% o(#ps[lﬁéa ﬁ%s,rn&é? c}i’ d R Ve finb @ i RY 'amlﬁtgk% ?fréte 210 so as

IC pressure, wtht
to Bmiﬁiffy 2@1&nlnenmgot2tﬁe pressure eopathtér®08r ds a roof of the
chanber. A problemw th this arrangenent is that ink
104 contained in the chanber 201 can easily escape up

BZ{Z;BE‘ @{,ﬁe,%@%%d%ﬁe@%&ut of the air inlet 203

consequence of tenperature
f I udhmlm presssire aeelatb deschibed imBigarer4, ithe hubblehaslds PRitis positioned

w20 WSS S DOREEPE R G AR et 21
y?%hyt ﬁ%ﬁ'ﬁlﬁ% 'flﬁﬁetfioq G4 b&‘iﬁ(ﬁﬁa tGHRAH A B cﬁ"%ﬁ?é @haﬁﬂﬁr 280in order

an tesul In Slg ficant ink mastage As alrea

to alalxirdiezd mlouaa@ ateqptmﬁé hyiduesistio pregside.cvish thg aimplet %&%bﬂ’léﬁn
o BREF SO B8 BT S B FAT BrpBgfia s ptink 0

cohRiRASE tla Shaldet Q(DI\/@tnFHaﬁﬁﬁéHc@pd thbeirvhanisdd 208 a2dtOut ofthe air
However, valves of this 'ty add significantly to thg
y

inlgb293 dwringcidianesions s Q)‘POIISP@@B%@%TGW@%’F@@&E ﬂ&ﬁ@ﬁtlonﬂewbére
hegpl?g an@lg é%{chYs.f‘ﬁgéeQMO%é%QQe%&Q}&Q@ pressure and forces ink up the air

channel 208 and out of the air inlet 203. Such temperature fluctuations are unavoidable and
can result in significant ink wastage.

As already alluded to above, one means of addressing this problem is by
incorporating a pressure-release valve 219 into the ink chamber 201. This valve 219 is
configured to release any positive pressure in the headspace 240. However, valves of this

type add significantly to the cost and complexity of the pressure regulator. Hence, the
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30 pressure-rel ease valve 219 nakes the pressure
regul ator 200 | ess anenable for incorporation into a

waleaposa e i nk cartridge. It woul d therefore BPEI/AU2006/001908

desirable to provide an ink pPOessure regul ator, which

préR@fe-refdasd ealtei219 bk &the pressuite eiguilang Zoeﬂmraatenalde for
fluctuations and does_not .require a pressure 5 rel ease
ingerpowstion ito aidispesable Wk&ak¥d¥% nore anenabl e f or

' ne O]% RN fhgféfirgtb% d@sﬂjdb%ot‘aigﬁ\%ﬁe bﬁ%k @srs atof, VAMER does

OWs an I n ressure r at or meet s

wasl'neqaetmﬁes afemkldcunagi tengpreiraterei ﬂuctuﬁltlens zmd @esmmequlre a pressure-
regulator is simlar in desi at shown in

rolpeshlis pl W SE B R g Pretapeh b b Bsable nk

a?‘%@% sure of air bubbles entering the ink chanber. 10
ve rat her than air bubbl es bubbling into a body
of | Eigumom shiomasdmiink pressueheegblator 30Aewhigh mastsshe above-mentioned

enter, t he. chanber vi.a the.headspace aboy f
cqtﬁlga The 1r4cmrgssagsrpaﬂgtog}§ggpgg 1gﬁies1gn? ?spl)lroglgl Slﬁr eé41r84 and still
re'h@?oﬂi‘ Sﬁﬁﬁﬂ&?th%%a\{)%é Ffebmw ghait Bﬁokﬁd:sferiteﬁir@tthdiiﬂd dtgmber

dle periods, as W ll be explained in nore detail

watemv, reffestr dhan aigbubblesibybblinginio ¢ hedyi efiink peaiged in the chamber, the

algﬁgl?lﬂgst %{ﬁ g? %Sanperr f’aetﬁe ﬁgad \Ag%ﬁ:]ecalﬂ?‘{)%)ﬁ% bloér%i o?ﬁ% n@g ciemgn

emafbléi%fny REEEsHpredsurt a’mhﬂ abadbpadertoivehtatkeugh slieeaiBinlet during idle

r|S|n flrst and secaond, pl anar [ ayers 311 and 312,
%ﬁ&%ﬁp@lwlamrﬁée HI%SOPNi nl et 303, a bubble

OUt l ﬁtefe%qg%h gH{%bll 0S 4G RE prélstire ?égluﬁa't(fr 30@%%%693291&& @hamber

capil l'ary 15 and a capi[Tary inlet "316. The
30Lhblirg aninkeiut80F022 Qe shlebhllef ‘ﬂm'mk 8hdmberd O;b @‘sd¢ﬁmdé30f a

S ol i g G R
which éo%?exla‘cébcg lRAMERS air H]@c F08bbheows bt 303, C%17b11‘b‘ble vent 305, an air

connected to the air inlet 303 via the air channel
cosel 30% alvapiibey chanhed 31307d asapllj@wenlat T>1y6 Jheubblgputlet 307 and

i_.tica I di nsi I :
ol oS Bt yRR SR 8 R Ll 0 A o
blibeP30d GlterdBE heddap@¢ 870 off methainbalSﬁam lﬂibblel s The bubble outlet
enbodi nents, the air bubbles 309 are forned

367 isatcnnectediiothe RiranlgeHsda theatr ¢harngli398 e@%@%&otﬁ}?@ 307 s
ggﬁ%\%if sr,%gfrjéﬂa Fear(? 15%%@819%?1%9% ir.lgil‘_tﬁgog%%{l?tg% Iﬁe@%e ﬁx%ssure of air

bablkibs 869 A9k iedmingifran thednk bhidetl30Rbl e outl et 307

escape through the bubbl.e vent 305 an o, t.-he
head FToesa'en 10 CoTaH RFRVIORS RERSRSHE, thespiiBoRIR308 gre formed by
g@k‘?&g’ﬂra&ﬁgﬂs&ﬁ olf ik SRR thd BibbR SutRUBG? &ﬁl adJ acent
ef I'he an alr caV|tytrapped|nS|dea il
bubbhe wlent F0st hseshdvxtmmom déurlytio Feguno dY. Tife sorfkrmed air bubbles 309

eRe ?g%gl on S‘@g i’blgléle oglﬁetﬁg§g%pg Elat%gglb%_rb%b&% tae{rcoi 05I and into the
headspace 340 of the ink chamber 301. Since the air must break through an ink meniscus,
the air bubbles 309 are defined by an air cavity trapped inside a film of ink, rather than a
whole body of ink. Regardless, the same Laplacian pressure control is still achievable, as
described above.

The capillary inlet 316 provides fluid communication between the body of ink 104
in the chamber 301 and the capillary channel 315 defined between the two layers 311 and
312. The capillary channel 315 is configured to provide sufficient capillary pressure such
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The capillary inlet 316 provides fluid conmunication
bet ween the body of ink 104 in the chanber 301 and

wo b@sozaqoud | ary channel 315 defined between thePC€TAU2006/001908
Iayers 311 and 312. The capjyl l ary channel 315 is

R TR P T 41k g

theﬁ:% WARrRE thitatPRbIaireBblep 309 by el droakingathrdughatmasscus of ink.
high as the bubble outlet 307, therehy ensuri

The capiery presore i suffeionisckieh torenraia MELLEHR PHSY ﬁgéaaweguﬂet

S0 GGy S IS B 500 BERAMA e pecpcs 34
bubfphebebld ednt 388 7Ts difdnkiohdl sich dnt t1R0®Iwhy of ink3OH has p

bubbl ¢ 309 h t to the. head 40 5 Th
SRR A e R e e

Hokxfé}éef- é\gé HB61eent Y S?l%Eﬁl Rt BESS skl Bsithid @J.sh‘&ﬂibl@% blockage by

e tension, as shown in Figures 11 and 12.
paﬂﬂowlatee rA buhkzle IyetA05 haming aeuhsmsuqnoﬂf the pester pbalyayt 4 wamhas been
LE‘H [ susceptl ble to bl ockage by particulates. A
fo %P%S ©305 having a dianeter of the order of

aboyl nrhcfidB, H&%n@ﬁﬂ?@ erfddld Rheh Shdp@isiel dighifieant pfesbure in the
practlce duri ng ? peri ods when there is no

hea;isganef3|46 afithepink Shamben 301 the colyneiijak d08ngesaboyhhei fykble
ouﬁ%}g{w gnd %mx?aé]{yh ejbs(;aoclé oénﬁlaﬂF? 0te bir %ﬁMP%’&e aE Bown in Figure

ypicalTy prns across
12entrance to the air channel 308, as shown in Flgure

< deriencnsedun e op BreaH cmbg eteg BT SR I pigure 13,
F1§’]1gtgg§tsh&gs @fggft&%}ﬂmRﬁﬁéré h\fJS%ﬁ{fc?}gx%Hsrlfe is%ulﬁ%'hf) in (B hb&lsbﬁk?é 340

an-i pressuri zed
duéing ah &zﬂe peri@h Thie kaesﬁmrmdtatrefomes amhmkrfsm mxacrmnnﬂé% and the

alr%{ggapeeg\p@rggf %p ﬁéqu?;%ﬂ%lﬁ%%%rég{%%gﬁ ?} a| ! qnix(mmute quantities
of %’ﬁ{: d QDR 0861 whed thehRAddphe: ﬁﬁﬁlﬂﬁ:@ﬁfé@ pidéhrized due to

becones pressurized due to tenperature rises. 20 A
telhpemtmmrlm:%vant age of the present enbodi nent |s t hat

the ai.r channel v t :
M ni g ﬂ?ee%ﬂe g éﬁ?ﬂ%{l e?%altt’rthec L eareL a0y 1s
reﬁh{/&Wsﬁ&t thé8by fﬂlﬂﬂhiﬁg afty f1bwirBdisthiiceth tieaicéiamberand@llowing
opti mal pressure control . flow resista

hlgn ﬂbWe‘nTsS oEinkHroms therrhembariQly vish QP%M%SWWH@&W ow
with th
re%tgpcé?e%gblfgg ?%%H%B tthqsg 4| tbg(lrﬂn leV%l‘hrl g?rﬂ% c%ﬁwﬁtﬁ%ee&ﬁf)@dlment

e readi
shapRrif Figied) érbaﬁeréfb& wo&mwre regul ators descr| bed
herein may be

Ink Supply System

It will be readily appreciated that the pressure regulators described herein may be
incorporated into an ink supply system for an inkjet printer. The Applicant has developed
previously a circulatory ink supply system comprising a pair of peristaltic pumps. The
pumps are configurable for priming, depriming and printhead purging operations. This ink
supply system is described in US Application No. 11/415,819, the contents of which is
herein incorporated by reference.

Figure 15 shows schematically a circulatory ink supply system incorporating an ink

pressure regulator according to the present invention. As shown in Figure 15, the ink
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incorporated into an ink supply system for an inkjet
printer. The Applicant has devel oped previously a
wa@resarasory i nk supply system conpri sing a paP€T/aij2006/001908
peristaltic punps. The 30 pumps are configurable for
r ;
D B Bl 1 RO ik somnector
28iend pipraskBreSd@alitihg cormetion285. dowdvies lit Wil oflroneserbe appreciated

i,ncorporated by .ref nce. EFiqure 15.shows . .
th T s o te By S0 B8 by n P Sl o 8 nlegrble ink cartridge, as
alicA@PdderiBéd apvan i nk  pressure regul ator according to

the present invention. As shown in Figure 15, the ink

VO 2 PAPRLD SYEET AURDUSSEEIDYEad 395 sprnpsigdo an upstream pump
| ' t '
1503930 im0 PR AR el e 30

coptpdats thieeciegital i zi ng connector 285. However, it wll of
course . be appreciated that the ink pressure requl.ator

300 RO BN thedinsHean gump Jpg delel apen Ard the ink pressure
[ I : ' ; The i nk
rogRblof 300 Coniil 0@ M EAMHCTICHERGR BN Gera 00 0d 1o
an upstingstoragepth fifpahid anddidirese shed offito iqolds fhe pihghead 105.

PrEBTBICB e DAL 08 G DB B HGNDIBE 1 ip e DY using the
updR&dnh PaMpRBOPSi AR Rl SddpRfrling BE the P tHiAR 105 Ea@ﬁ@é&ﬁ‘é\%d_bg

regul ator 300 controls the hydrostatic ink pressure i
puntsng ink: feom theoprindhead pask tor thg ek trotridgp A8 using downsirebBl pump 151.

r: . Of font.0 0 S0l ate the inthead .105. . Prim ng of.
R B Btio Asg Tl B Dol A RIS El B8 Bonip e by the
dowistrpdrh pulpadiusi ng the upstream punp 150. Simlarly,
deprim ng of the printhead 105 can be achieved b

can, ¢ .y
punpt igPrimkead 1@mmayealsn bapyraediwith gic suppliaddrom ir inlet 152 by
r ' he_ 1 nk .
orgfin chEAE v o1 SRR e BN Py 451 I 1Vrse direction
THei dit purpe gersngtes akothadrfbaadfink dttthdpridthend fae, hdedlsis @i For
gung 151. The gri the_%d 105 may al so be purged with
majpienant iPPEIORT gRlsicrbsdhineaur eapenging Y drmphigateandins. 11/495,815,
11Y85V81 6lad 184D S TPIB SohidRs SR WSH £8 ﬁéﬂ%ﬂﬁﬂc&r@&ra’%&i l@r reference.
reverse direction. The alr purge generates a trot'h or
foamof ink at the printhead face, which is used for
Mrmi nt en e erations, as described in our copending
AEE s. 11/495,815, 20 11/495, 816 and
11/ 486mBhé forkBSinE,AWADDS afffre M@ tha R P& EIeRegulator and/or ink
i ncorporated by reference.. Mnimzing | nk Leakages :
captfiggs engaedwreddohavs a plurality pf 4nertapsos pous éxig. thiubbletdudet, pressure-

e: I r. and/ior, i cartridge are.r ired .
roRBSNR IRHIA N PP 50 P fiesCRpieheriP oBfeBug) g point for
inlWsp&diallypif €@fspiesure regulator and/or ink cartridge is tipped. Any leakage of ink,
other than in the supply of ink to the printhead, is clearly undesirable.

Accordingly, the pressure regulator and/or ink cartridge should be designed in such
a way as to minimize undesirable leakages via, for example, the bubble outlet. Certain
design criteria are immutable: if the bubble outlet bubbles air into the ink, then it must be
positioned towards the base of the ink chamber; the ink outlet must also be positioned
towards the base of the ink chamber; the pressure-release outlet must be positioned

towards a roof of the ink chamber.
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25 release valve, ink return inlet etc.). Each of

these represents a potential |eakage point for ink,
wespsoraldy if the pressure regul ator and/ or iP&I/AU2006/001908

cartridge is tipped. Any |eddage of ink, other than

i N FiBRreSMoWs @Ehdrﬁ&ﬁcﬁl@y 4 Bembinkd pfesade rdg@latdriiak bartridge system
undesi rabl e. Accordi n&h t he tpr essure regul a
S EH

of thgitypeshowik it Bighrd Yge ilethe I ass greg @‘rﬁ@ﬂtﬂﬁysﬁ%\ﬂ}?m n
t

s T AR SR B B IS e ot

1ntdk€'EMt@bl(E Iniuke, &ﬁ‘@a@imlﬂ&lde@laaelm@ts fbu:ldbd) ¢ ink chambey 20h@nd the ink

then it nmust be |oned to rds the base of
cargidge 2RR ikmonably epgager 1&5@? PRITAKERA 00 bo

POS{idl ;9 1 el QR B d Fﬁtﬁb%ﬁ 84 idkhitlenFoChRTRR is reﬁﬂﬁed to the
pressur e- "ease ouUtlet mist be positioned towards a
inkrcarifidgd 28(hﬁa imretura mdetr 290y @hRBFEE3 140 tpoan ink return opening 291 in

the BB Sesemoar st S e RN P R dp e
hedd§Sack PRE of HRWAK Lartrigdwse. A pré!!@m%tbqh@hﬁﬁg terdlni 200 adjasent the ink

in the ink supply system shown in gure_ 15. The

remwedﬂltmqm@m&ﬁ% wr@héheahﬂaéwag@z‘ll ﬁhthP mk hapber yiggressure-

B e T e
viataGnlk bltidy p@ﬂmalodﬁﬁmﬂﬁ&tlhg V\ﬁ&mmfﬂsyorﬁlﬁt@@kdrﬂm pdrt 28Bein the ink

air intake plate. Ink is supplied f I nk ch nber, 201
chapiler; AR ink PBDY SoduiaAY PriRadcdorgigialy alogethi base of the ik

e AR b ot A0, R et o,
29kt 292ihGhaink danridgamimtizas igoledkrges 2G2n Ghetcmrtdldgg is tipped.

or Bt 48R el 2 P BB B A1 503 ¢ 8 somer and he

pre@éiir@-?&@ésetvlaﬁfe'ﬂb i 8n 6?;56&&9 sénd 'ébfnelz 98 oFdéFWﬁﬁtﬁﬁﬁ&Sink leakages
headspace 24 he i nk chanber via

Vla;ihe bsbhle ou&fqaﬁm the ng nfdot 103 ig pesitioredag the Jeppnd eprpeschnd the air
cha(,jﬁr]leF%(L‘i1 ?tép tﬁez%go% %%r %ﬂiev}h%kw%{]eﬁsqggrelggs% ouyletaz% is

poSiREKSISH ‘ﬂ’{Bjﬁﬂ@ﬂcdrﬁ& dndlafireROfetre8se ¢Hanhdl 297 Rkmnaimddafiap with the
An ink supply conduit 294 extends |ongitudinally along
pressuse pelseseomler?d diipkens sowargthe tHRFosigipl i es ink to the
i Nk 0
i 1OWHL 8569843 120 reTlR 58 Lk QB0 b 005
putelI!;kbj' eak ag esariple and et gpdificatioes ofsletaulpme_sdbe fhiade within the scope
i.nt.ake plate 210 conHrlses the buhble outlet 207 in a
of the inyentigpnwhich ptdefing MF@%@@P@@W@FEQQQHW%Ive 219 in an
opposite second corner. In order to mnimze ink
| eakages via the bubble outlet 207, the air inlet 203
is positioned at the second corner and the air
channel 208 is bent towards the second corner.
Li kew se, a pressure-release outlet 296 is 20
positioned at the first corner and a pressure-rel ease
channel 297 communicating with the pressure-release
valve 219 is bent towards the first corner.
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It will, of course, be appreciated that the present

i nvention has been described purely by way of exanple
wa@rasohas nodi fi cati ons of detail may be nmade BET/AUR006/001908

the scope of the invention,3shich is defined by the
ciagsgpanying clainms. 25 30 WO 2008/ 074049
T PCT/AU2006/ 001908 34 CLAIMS 1. An ink pressure

regul ator for regulating a hydrostatic pressure of ink

su to an__inkje rint.head, .sajd r uat .
conpr BF Rl @0 soaoithlon S BHhE Ay 8 latc PRHisR P i segplied to an
mkféttpndﬂﬁamwm&gﬁlm&acmphsm@e printhead via an ink
Ijlne an air inlet open to atnpsphere; a bubble out] et

for bubbPRHEK diambsy baviesan thtlﬁbfoes Haitkrommuiestion; with the
pngﬁgggldﬁ gﬁqﬁgﬁbg.l ng an air cavity trapped inside a film
or a body 0

and 10 an air channel connecting the
air inl ehnahdnlbh@pdmubfatrﬂosphéfe;et wherein said bubble

outl et is_djjensioned tq_ control Lapl a pressure of
air bubmbé%gféro%ﬁt RbWPLlRE AT dkhlss it e chatmber, Gch air bubble

R IR oo 88001 iy b gk o111

tatic pres e pressure
regul at oan an*fchalhlwl notnectietheiair islat ahd thk bobldebetleti s an
i nk_r.eservoi printer. 3, The essyre )
| 0o SRR 534 b quferS i eRine to porRl £ Al prrssure gf air
bubblks alabvﬁtmmaid chiibef AsteShICOTEIPRly ERLihR fo WetpRindead, rttiereby

reservoir. 20 4. The pressure regulator of "claim
regifsingiarhydrastptisupessureqfithesinki s di nensi oned such that a

hydrostatic pressure of ink in the chanber is at |east

10 mm H2O | ess than atnospheric pressure. 25 5. The

2. pr eThe peeskierg vballetor of claihail , Wwhkreibad ehincteaitédr BURBhR reservoir for
outlet is dinmensioned such that a hydrostatic

appESsure of ink in the chanber is at |east 100 nm H2O
| ess than atnospheric pressure. 6. The pressure
regul ator of claim1, wherein said bubble outlet has a
3. cri the presS@re dégubatei afclaiont,vdierdin gaitl ik lmpltee Rapareipg uslet port

oﬁ he air. buybbl e exiting the bubble outlet.
for fluid communication with an ink resérvotr.

4, The pressure regulator of claim 1, wherein said bubble outlet is dimensioned such
that a hydrostatic pressure of ink in the chamber is at least 10 mm H,O less than

atmospheric pressure.

5. The pressure regulator of claim 1, wherein said bubble outlet is dimensioned such
that a hydrostatic pressure of ink in the chamber is at least 100 mm H,O less than

atmospheric pressure.

6. The pressure regulator of claim 1, wherein said bubble outlet has a critical

dimension controlling the Laplace pressure of the air bubbles exiting the bubble outlet.

7. The pressure regulator of claim 1, wherein said bubble outlet is configured as a
circular opening, such that a radius of said circular opening controls the Laplace pressure
of the air bubbles.
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7. The pressure regulator of claim1, wherein said
bubbl e outlet is configured as a circular opening,
w@o@k/ot403¢ a radi us of said circul ar openi ng cPOI/AURL®G6/001908
the Lapl ace pressure of the3smir bubbles. W
2008/ 074049 PCT/ AU2006/ 001908 35 8. The pressure
regul ator of claiml, wherein said bubble outlet is
8. confThgpressire segalatdmaf claimvi, mdrerein said bhbhle nuthetiin cordigured as a slot

ot PR 55420 ol Pk Bl BBl Bimenion comrots
theQ.apldee pRIseEs bf thd HObULBIRAr of claim 8, wherein a width
of said slot is less than 200 mcrons. 10. The
pressure regulator of claim11, wherein the bubble
out . L4 . i 1 .
5. Uk B RIGrRE AN i & SrhErh o el 15Fosd Eh2200
migonpri sing an air cavity trapped inside a body of
ink. 11. The pressure regulator of claim10, further
conprising a pressure release valve for releasing

10EXCTRE pﬁers%gé %ézg%leilt_ﬁr & GRS %ﬁ?eh?ﬁ‘f%‘%bbfé%tﬁl@f ﬁﬁ)'ogiii&wd for

chanber . e pressure regulator of claim
bubtimgeiirbubbled intorink bammiaéd inghd elrmbmr, ¢ach tirdubble @omprising an air

I nimzing.jnk |osses through the air inlet. 13. The
cavgiygﬁﬁf’i“%éd&ﬂk%qd&osfd‘;"cl aim 1, wherein the bubble
outlet is positioned for 20 bubbling air bubbles into

a headspace above ink contained in the chanmber, each
11aj r Theptsssure segwhrtorsofmipiaml Oafurthsu bimprising p peassim séldaseavalve for
j f.d i’ ressure requl at.or of claim13,
rel s e et i 4 a0 T L R hmibe Lo
communi cation with ink contained in the ink chanber,
sai d_capillary channel supplying ink 25 fromthe
12 c haBe Presgire peewtenpielam 1002 W){?B’gﬁlfé: sgid pir ghgnngkisibent ortgrtuous for

idi8 I r: laim13, further conprising
mififz Bk SIS t@%}i@gg%tanggl.eg bubbl € outl et, said

bubbl e vent opening into said headspace.
13. The pressure regulator of claim 1, wherein the bubble outlet is positioned for
bubbling air bubbles into a headspace above ink contained in the chamber, each air bubble

comprising an air bubble trapped inside a film of ink.

14.  The pressure regulator of claim 13, further comprising a capillary channel in fluid
communication with ink contained in the ink chamber, said capillary channel supplying ink

from the chamber to the bubble outlet by capillary action.

15. The pressure regulator of claim 13, further comprising a bubble vent adjacent said

bubble outlet, said bubble vent opening into said headspace.



