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The small nozzle structures and high nozzle densities can create difficulties with nozzle clogging,
depriming, ink feed and so on. Ideally, the printer components are designed so that they inherently
avoid or prevent conditions that can have detrimental effects on the print quality. However, in
practice no printers are completely immune to the problems of depriming, clogging, flooding,
outgassing and so on. This is especially so given the range of conditions that printers are expected
to operate in, and the atypical conditions in which users operate or transport printers.
Manufacturers can not predict the user treatment every printer will be subjected to during its
operational life, so designing printer components to accommodate every eventuality is impossible

not to mention impractical from a cost perspective.

Summary of the Invention

Accordingly, the present invention provides an inkjet printer comprising:
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fabrication. The m cro-scale nozzle structures in MENMS

printhead ICs allow a high nozzle density (nozzles per
wanioy/oeds24 C surface area), high print resol uti POBFAURLWG/000974

power consunption, self cooling operation and

therefore high print speeds. Séch printheads are

descra pdhdat intketeadd cirowit (US) Wity difarik of adddlet BB ecting ink onto print

1 %097 308 to the present Assignee. The disclosures of

#é%e docunents are incorporated herein by reference.
The Sﬂamkm@@@ﬂbﬁn&ﬁﬁmakmmgsmand hlgh nozzl e densities

PG T N —

adpponent s are deS|gned so that they i nherently avoid

or prevent. condit..on ve. detri nent a

of 1 bt Bk s R ob e aleAe e s M b Fas e IR ce no

pri nt fe pules @npengiceheb the anmiinée dfrdshige prleb irnthsinkf

depri m ng, clogging, flooding, outgassing and so on.

This is especially so given the range of conditions
Thkahveptiomis @redicated oxebhp eatigation thaigpiakead desighed tantnifive the risk of typical
atypi cal condi ti

PR Bt el 2 R P PR R B hion f spfghon
nsBlemtdoesatrisg ate fa\mdsry prctidal i@ theaed] woldd. FThib patiohadactepts that problems

during.its o ati o al . life ni n .1 nter e
o5 BRI, i mnes Ut ek B eSS e Rommon prining
proploms will wtimarklytbe moesdppenting toprsast i cal from a cost
perspective. Summary of the Invention Accordingly, the
present invention provides an inkjet printer

Addipg 2 pulfegiaalpprrto titefiadic arc&tegurataeﬁpts ittrat shatp rrés&re Wﬂtds irgthe ink may
occ&ral){lt p}biiampmgstger:r% CI)[E? pre%gr% ta?‘ig %e 15 leﬁf(cap%lﬁe otrkLoo 1n5 BJI‘ deprlmlng the
MEMS p:tefthead n@nﬂlelﬁﬂooﬁv,vmsﬁﬁulsé dmpmgmmhlaklsmumnla}so serve as a purge

er.voi.r t he jont head l? and, a pul se danper
%18%31%18%%%6168 Wlthcﬁ Omflfl%(\l/{}gﬁé ?Pn%?‘er ei n during use,

the pul se danper decreases the anplltude of pressure
ink., The i predi.c on t he

urs nt
frg%ral%élathe 811{]? %a.n%per lrlais ﬁtrréogg%?esélelé %cee 11tho ng; s1rc]1e %ag gu.t%rﬁ use, contacts ink
ini thaekﬂcuf pdilyphdad ogpbs)‘&elsderﬂlaoamtanus iangmprasibMefllid.ak al‘fal\vle:r preferred

V\,ﬁné’n ine pul (%Fnufr:r%s‘?’ }ogunta?eﬁﬁe %ﬁeg& ?f m\{ﬁe Ct I ! aCIltn 2 é)all'tlcularly preferred

aril's ar e nor e
fohe, thepﬂlsevdambet isd bhambelaiartmﬂa fidedaeittejpk $n flilidtompmatidagomswith the flow

Whlld.%ﬁaﬁy%ﬁaﬁwﬂ?&Pr'nters and a printer that can
b m1 ate’ user coffection of common printing probl ens

wi | uIt|nater be nore appealing to users.

In some embodiments, the pulse damper is an elastic section of the ink line. Optionally, the printer
further comprises an ink distribution element for supporting and distributing ink to the printhead
IC, and a valve in the flow path for selectively allowing or preventing ink flow to the ink

distribution element, wherein, the pulse damper is positioned upstream of the valve.

Optionally the pulse damper is part of a peristaltic pump mechanism. In these embodiments the
peristaltic pump mechanism can have a length of elastically deformable ink conduit and a pinch
device that can pinch shut the elastically deformable ink conduit and move to the downstream
extent of the elastically deformable ink conduit, such that the elastically deformable ink conduit is
the pulse damper, and the pinch device at the downstream extent of the elastic ink conduit is the

valve that selectively closes the ink flow to the ink distribution element.
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Addi ng a pul se danper to the fluidic architecture
accepts that sharp pressure pulses in the ink may

we@ewandset by danpi ng them the pressure anpl i pCMav2®e6/000974

| ess capabl e of flooding or deprimng the MEVS
printhead. Furthernore, nost pfil se danpi ng mechani sns
Exaferaalystbe mk diseibationceleng B foreed adinsmdtetal daRb YogngM Modulus greater

m XI n r de ng. Preferably, the pul se
%‘%rh%gl?d ﬁ{[:b% erface with one side that,
duri ng use contacts ink in the flow path, and an

PRRERb B Pl B Ao E B SRR PP it o

t he prlnthead ICin the flow path. In a partlcularly

BB Bk Sl BReR 5 AR B SO Sl e vt

8 hadvd dctmtopdbiopamdheair inlealdlye i irdsh@de thi thérinki lontlet balvs@reing. In these

di t.h I t t] .Of
rﬁ%)o% e{:?sn{hs gnntaitPepy gﬁ%%t coanrﬁg a B?SIS%?% = %tplli 1% é Seeu(ik hgvp 111?6
d@zmstreaﬁefsom melm«cadndgeg wherbm dnrigy Leserﬂretprefsmﬁe negmpmf si braged shut and
d dist t
g%nen% };P %. Ta|rt CSl‘Ill 5 t CS,FU(L)‘G dltf‘PTeg%eﬁef\ixéelen g|uP g{l\llalﬂ 6.[1(2 f,lownstream mE

preventing |nk flow to the ink d| stribution el errent

?’%?er&% MNhe ]56'?‘1%3 %lgﬁlgip ?nacrﬁF sﬁ i3 Eos%ztéc:,trug g er rgg%%xlrgt%ﬁ(o ough the printhead

I(éandsix%ﬁth@munﬁmmleham sm In these enbodi ments the
peristaltic punp nmechani sm can have a | ength of
el astically deformable ink conduit and a pinch device
Thegringea map ifurthiar ®hptisd ehprhﬁﬂeaé hinhinge Hedddommbléating ik purged through
RO e PRGBS RB e SR o nrin e
mlamsmmahéayl hekedndninedpister anndagement tol ttansfer théieoljectbd purge ink to the ink

er, and the pinch device at the downstream extent

the elastic ink conduit is the val ve that
sel ectively closes the ink flowto the ink
gi)t?ona rftlﬂg éx%lh ald%g%genance% aatse)l?. o %er ALK tc§:l %n%té}elt 3 It)rlm(%head IC to seal
o dodziesirgy Eatnetmdshbare.hi gh density poI yet hyl ene ( HDPE).
Preferably the ink distribution elenent is noul ded
liquid crystal polyner (LCP). Preferably the ink
Thgpinger meg elsv bive aifgtenfor remdoving pmtii:wlqés amdtghs ubblas from tegbk flowing to
I | l.v h
%1% gﬁfﬁh ITC p}éfe%ﬁltl}l t?xg £il \}se Em%%?aé zsbt\ép% ﬁ?gpt%l%%k:a%skr}buﬁ%n member and
thia tvhle¢ 1smainvchatdpelp$twgmolfthetﬁﬂtelse enbodi nents, the
printer may further conprise a pressure regulator in
the ink flow line downstreamfromthe ink cartridge,
Bhegratan mdy piso Jave seotttndlepioesgdinete thegpbatiar ofitls dringieedimaintenance
eshol d pressure difference

E%?%%ﬂg?%ggﬁ%ﬁﬁgg?ﬁ%}é&nn? THownst ream i nk. Pref er abl y
t he peri st aIt| C punp nechanismis a purge actuator for

BRREIRAL Byl BB KBS BRLALAEATC! C and out of the

Brief Description of the Drawings

Preferred embodiments of the invention will now be described by way of example only with
reference to the accompanying drawings, in which:

Figure 1 is schematic overview of a fluidic system for a printer according to the invention;
Figure 2 is a schematic section view of the ink cartridge;

Figure 3A is a section view of the pressure regulator;
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The printer may further conprise a printhead
mai nt enance head for collecting ink purged through the

W@eooaposserzl es in response to the purge actuatBPCT/AU2006/000974

may al so have an i nk sunp wherein the maintenance head
has an ink transfer arrangenené to transfer the
Figirt 8B e epplo@id pefectioe 6fhke prédsurs wigplatopt | onal |y the

rlnthead i .ntena head has eri |
By O e B T eSRG vl 2 B b b ifiPeg s pyotems
]agﬁespheaﬁagﬁhefpﬁmn@@ﬁoﬂpmgeahﬁamhaxe afilter for
ﬁengﬁhn artic Iat%ﬁ and as gles fromthe ink
FORr R S St SRR o B ool Che f1lter is
i mredi atel y upstream of the i nk distribution nmenber
d. t va e streamof the filter
ﬁ%&ﬂ ??f%‘?uoﬁéﬂﬁ’ﬁfgge‘ggwi’ g%q:egﬁt roller to coordinate
Theeluidie syatemait an inkjehgrimeriusihg padwiti inkjenaintdeadsed theaypd developed by
eris chan S Prefe ably th . L .
B Prbish i oG8 SR RAMRRRE A FRiciler Bokirfipe apptications wil
1oqE e sofk lrc(gnlaﬁxﬁn dftiek doesavve aghe Bﬂrﬁ]ﬁeﬁd rpendnmﬂibdlongmm infifstorage,
the i ntion wll. now be desc y of exanple
B a)C R e AR SRR R ot ox P
which: Figure 1 is schematic overV|em19f a fluidic
'ﬁ_,¥ a'hfjglltaf?{o §1°§Qé I(‘E Eeté el c?éé t%glr Jt tlﬂ%rl]lg}\l/c}ue WleS g#)erl:;{ hcg{i Lo l’llxi:mld be interpreted as
@ﬁmttmndlghud és‘alcgﬂpaﬂmﬁgﬂall @p@ of gmttahimﬂmd egadfesg d‘f@VhQﬂlelS.Blﬁ rcelored and

re 3B is | oded ers
it Ko yis B oty S 8L R PR OB L e Ao et it
fl igk aﬁhsmeeorpubmpmentrthaeqfarrm@mmtdvqlatd@wpmdtm‘ qua,nyJIother
g,ttoeglkg lgi#re 5A is a diagramof a first type of
%‘érbé‘ ¢t us and, Figure 5B is a diagramof a
second type of purge actuator. Detailed Description of

ﬂ%f@‘%ﬂﬁmg s ts The fiuidic systemof an inkjet

sing wi dth inkjet printheads of the type
Eigmelldpesthﬁyatt: Imeer#@Wlog thedluididwysten 15abn Bkjet mewer dhe system 1 has been

u nts. u Iyl in . )
5151% 5 Cat ani?)%rrf gc%n ﬂ%rle q i) ll%f £e? n%kolrlrr%se aP{ie (%Idg{é%%ﬁ gblgfrmlthﬁ3 ﬁd 4 and maintenance

pressirEaciatectidnds gis¢usted dadtailtretowi.si on for long termi nk
storage, printhead IC maintenance and the volunetric

control of ink supply. It is inportant to note that

haf Baesces to "ink' thr oughout this specification

"H;e mj(gan.{gs 6 st(prtegrlfppgy o%dmlgf%¥ e pHi lﬁéago‘?ﬁ% afmllsgﬁeqlsuall the form of
enconpassi ypes of prin rega SS
cm“trrd@@ttlme detadhablﬁ ccmpleao et igmbnditioning section 3. Ideally, the upstream coupling

10 and downstream coupling 12 form a connection that is free of leaks, bubbles and dust. In

practice, this is difficult to achieve and some contaminants may need to be dealt with in the ink

conditioning section 3.

RIGID WALLED CARTRIDGE

There are compelling reasons to store the ink in a flexible walled container or bag. The inks
exposure to air is much less (it is not zero because of air permeation through polymer ink bags) and
the bag can be mechanically biased to expand and thereby induce a ‘negative’ pressure (or less than
atmospheric) in the printhead. A flexible ink bag type of cartridge and the benefits of a negatively
pressurized printhead are described in USSN 11/293,820 to the Assignee, the disclosure of which is

incorporated herein by reference.
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intended to formvisible images or indicia on a nedia

substrate. The printhead may al so eject infrared ink,
w@oivesyssed or a component thereof, nedi cament, POI/AUR0M06/000974

aromatic or any other functionalized fluid. FLU DI C

SYSTEM OVERVIEW Figure 1 is a $chematic overvi ew of

UiﬂiBrtﬁﬂatHl}d it f&mteebﬁg flype Bar@itigt Hlk¢ Bds dRfWbaEer TheldgousyslisiBemaining in

been di.vided into four sections;.the ink tank 2
i RO RS S PR ey 8 o Rl Lty g abd e that e
CaRrifgesin aigg& tﬁaﬁSﬁ‘EéBdS to BACThiSH Gkdast thénedhibepss Qe ¢an drop below a

et.ai | W. S The i nk tanks sto a

S5 PP 2 e S 1THER Bk Do S e L i e B ptessure a
whiclthe inkcia mckédigels out bAthe deizecdhalibers a@ibatieintoGhd daetritgek
conditioning section 3. ldeally, the upstream coupling
10 and downstream coupling 12 forma connection that .
Tige darteiégeaised ia allepresbitiojptas 1sasndu1ﬁh131ﬁk tahi)- P pex€dring 8o funbtich other than

difficult to ache cont
s Bietc Bh O P O ASE B LU R C B G hon 3. Figre
Ris@l sEhewhtit Fepreceibitich bGhe Hkeneridpe @. Thak tdnkeds 4 £gid oaled @ntainer for

haathsod€ 4zt e sty 2pSosiln g R, Ao RS Repoing 12

(7 a]u@essesf oreth¢ inp eutiee 8a1l $totuhseaiLighorn ﬂieyﬁﬂEdSut]lef% Bagsy, the ink outlet

gSrO é%lg’lef ﬂ%& :ﬂgr s}enﬁgg%?;fa\yr}lé al | %,Ecgtﬂ: azt?(? t gatnsgra% Ql The actuator

ﬂiafmﬁ@hte theca)r inlet Halld4 ﬁbmhé‘lﬁ&dnal #Ar folee®d k)g‘afnstl thkbibagf thep@m spring

a e t he efi.ts of .a negativel
B 00 % S s riBuER St BaP pRutR HRloalRitntentsyamgupy e o
intet bdid4Amd illgoved thet ihierndi iatet 46 ure of which is
i ncorporated herein by reference. Unfortunately, the

flexible bag type cartridge al so has drawbacks. The
*ﬁhmamhlem‘alx'rerﬂmeedsmbmla@ ehough In@altmgsu‘fﬁuemt ait inflev 4o B4 prevent any

ant i al his i i ted and
OSSR 00 Bt BRAEDUAGY B0V e Yo o
zb&ld ifklegkdgs smtciahlslﬁ‘uitdrée ireyvgadd Wlﬁlep]nea&ﬂudg icmstalfhdo fink leakage can be
BEBAAERE AR IRESRONd B, NG 0 L 95 DA% RRCATR e ik low
d:llmd byu HlelshutS)ﬂb/laE’d 2b dekrilmdtbelofv. Foewaiernkel inksathis expdllaanid typically
tb%%!‘z into the cartri dge The cartridge used in the

?Jresemfn systemis a 'dunb' ink tank - it perfornms no
function ot her than |nk storage. The negative

SUI‘I at 1 on c{g |nkocrs
Bon%s t?]l nnk cgréré e a ?EmB tordge tasnkamsg%aﬁ o%ccfmphcatmg its-design with

a ptpﬁs&&&ﬂ@ﬁtmg functiiont haduqesl Haemalnuﬂactdg@ @sts Ankallomk tHealndigitio be easily

alner for storing the ink 42.

i S.
egtc%aﬁ:eon%nao kecgﬁac alngesnst alled in the printer, the

downstream coupling 12

UPSTREAM/DOWNSTREAM COUPLINGS

It will be appreciated that removing the cartridge 2 automatically closes both inlet and outlets
valves to prevent leakage. The figures show simple sketches of the upstream and downstream
couplings 10 and 12 for purposes of illustration. However, both couplings are arranged to
minimize any contaminants or air bubbles becoming entrained in the ink flow to the printhead.

Suitable coupling designs are shown in USSN 11/293,820 referenced above.

PRESSURE REGULATOR
The pressure regulator 14 ensures the pressure at the printhead IC 28 is less than atmospheric. A

negative pressure at the printhead nozzles is necessary to prevent ink leakage. During periods of
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(Fig. 1) presses on the ink outlet ball 50 to unseat

it fromthe ink outlet 56. In turn, the ink outl et
whado7/0¥329pushes the actuator shaft 52 upwar ds BOEALS106/000974

the action of the outlet spring 54. The actuator shaft

unseats the air inlet ball 44 8romthe internal air

ihattigity, 48 idgaratghedtifthe bha;ﬂaemfbytt]lme;urfatemnsms pf tha ghkSfenisdSs that forms

e R R G AP AR o
ialnhh thdhambér. Hib@/eifd’ﬂ,t 81t p@ttactsiplagsdr ddsS or dfhe canttminahtedn thahvale rim, the
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o tnga b ats BB iy o o) iRt o B et e ozt

t hr ough the fI UI dic system 1. However, it shoul d al so

voi d o
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dhaﬂﬁbéreﬂ kagehaﬁ amaoblﬂlehapxgshxya mhlevmmsetﬂe inymmak atn@e Adagestobe concave

. t han the ¢ ap ein
RS R o] SOBEB PRSP b o oh Mlolde B gne
fembwathefstiphtivglositivdy@sadre imtks chatrfmer thaprduldadriye it ink to leak out.
typically about 2 mm Configuring the ink cartridge 2
to be a sinple storage tank, instead of conplicating
THeSaegk&ﬁ'é piressuietih the charstsessis Bmitetjl tavbifawtpr§. Ulh cni notibe strong enough to de-
Rrgneb ge%ggtt])tars I\/eaFL}CE @eﬁ%kl cgug 8% trgrrgr%%mt%grg)cagnldgtgr%{vs st Beh ssqﬁan tgenej ection
Wﬁwﬂa&mﬂw@w@m@ﬂ@s atthatos] Howeveapf)tlhe nﬂ:@u@cbressure is too
5 B B ISP R 08D ULETSUARE PHIE LS ppgen o
ﬁsbgtus aprsliiely te chuk duriig éliecshipping bind mawpsmm grimed with ink.
downstream coupl i ngs 10 and 12 for purposes of
illustration. However, both couplings are arranged to
’Dﬁer;irembﬂeymmy ganentea ticmagitise pmssairerusibgl bielpessirerguitagl4 instead of

cogﬁlili:atlrﬂg 918 edg?lt Ecgf tféer 1gnk tg’l \ﬁ’ ? %st ‘%%%%E&l%tf’gg ?%gtggg isﬁo%l tﬁe pressure
negﬂamem}md daxbmmmamléﬁaﬁﬁsglmuﬁ&@iﬂw@merﬂ@s:ﬁpc@@ﬂﬂﬂ@ 11/293,820
lJ’Inlcea Bve erlles 1essanteh%o<f%d;e) ueE:f?ve r cl:ﬁ-ﬁ p[“ﬁe tr&gﬁ’g elgﬁator 14 has
% ure at

B8 ¢t Heric: res
4 dhephprgnmmﬂda mzzll inist qpsnmg’tﬁb@&as lgaased) clps@bemlue sprikg 66. The

]%y%{a sfe‘ HE+ essure g:lep [ ?he ca: %(ilge%%tts oX ]Lht %g%etr %? eﬂs{}gani Scid? of tllg]e diaphragm.

aine anber s nsron o
Thekheadol mlcammg h:alhe fapstnesm side oShe dlhlﬂlragnzwillezar}{ gs thehigk in the cartridge is
neni Sq bul g i ] .
cr%a%uz the ﬁ%ac? g,lt V% epd hé ’vaﬁaho I’{he ea fé 1}:& IQ"%I\S\/EI&E?I?SQIS% the ink
nank@simtmldiaﬁe mbavelﬂwsleaodﬂajtfdire:rfacmmt am nants on the
nozzle rim the neniscus can be unpinned fromthe rim
and ink will leak out of the printhead through the
Agigloe thelowerdd dewsstrtdn sl,rfamfyhd dikphgmt 64 atg €s cambined pressures of the

t
gﬁ%t‘%pe&gﬁﬁ a{ 1.lﬂ9¥eg{11|aﬁ>e ﬂ)zarr]ﬁﬁ‘l} %{%ﬁ%&%ﬁﬁﬁgpérge SI{Ssrig%é zfgl%he downstream
prhissre eadithe sprtﬂgeblammesd:sube witréamepresswrz) thsregdatheintsd it i@meins sealed

against the central hub 74 of the spacer 62.

During operation, the printhead IC 28 acts as a pump. The ejection actuators forcing ink through
the nozzle array lowers the hydrostatic pressure of the ink on the downstream side of the diaphragm
64. As soon as the downstream pressure and the spring bias is less than the upstream pressure, the
inlet 72 unseats from the central hub 74 and ink flows to the regulator outlet 70. The inflow
through the inlet 72 immediately starts to equalize the fluid pressure on both sides of the diaphragm
64 and the force of the spring 66 again becomes enough to re-seal the inlet 72 against the central
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or drawn inwards. This stops the nmeniscus from
touchi ng paper dust on the nozzle rimand renoves the

W@ Rooghedsy4 posi tive pressure in the chanber thapCaubade/000974
drive the ink to |l eak out. The negative pressure in
the chanbers is limted by two9factors. It can not be
Iaibr7angs G:l&(pbigfheztdiC(Mp;bhtiIﬁesI thep&hatheinit 11 ofehe [Fesshre tdgelator

' l.ess than.the :
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podats about ﬂxetthredhordg)reskhe\/érﬁierenca rbquiidaé td'tﬁgiﬁctd thefopreas tha ispring 66. As
t-lrhs di]ta%?%yg@\%gpléps %“Ej asklré]tﬁ %nzte\veﬁ s%c%gﬁﬁog,%gg# %_]gl € ert J] is ba?lgdng]tahrgl?lgte amount,
the annslamilaldnhgnk fipyort 68 nxed anly del vérpghdllbe. E‘hn lpapudrmgemg:bnd closing of the
S@ Se?eetsn &18 f,]egsruge rggulr?t 2&?{8&%‘ ina rel\éﬁve{1 Sca?sgana ge%%tﬂpe Iﬂ/‘ar%gt%nc pressure in
the ésmusteam ekl path.14 | nst ead of conplicating the

design of the ink cartridge 2 as di scussed above.

Figure 3 shows the pressure regul ator 14 and down

Bdr meaimof diewjdsignee’ ditintieed 16° s thehle gmlnierpr@surel‘éxsashdldb &sdn the range -100 mm
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on the upper or upstream si de of t he d| aphragm The

gee%fjehvafves ca. a?ﬁ‘iov ar&d?@r Sl}rflf:]s ure’ %%&Iat?o e aa%{tﬁi%lghe/ nlotsconﬁgured for the

mb IﬂSW m&d reigyir¢dtiey the llugllt tpeacﬂpagamdthempthbm deidpadl byothe iAssignee. The
i.nk r tivel n .

81ﬁpo et xﬁlgg ;eZ %anreae a Houuy dXte ghee n%cth g&%)f cgvp (t)er m e?‘?kgcrl Spemng and

Awngxgtlwrmtvheluﬂmgme or dovvnst ream surface of the

di aphragm 64, are the conbi ned pressures of the static

ink pressure at the regulator outlet 70 and the

Usingid diamagsrpvailwgfoﬁtﬁc prssufcopgplae 1thbso gowmsta wadopportunity to

e LEBHE 8 d60t '73? g%hnf?l S&}gs% vﬁ&?th%’ﬁalte (&P the ink flow path,

'he reg u ins sea

the ﬁltcrszan bdrnelaaemﬁmediut hcuh»véw redtridt ke mlpﬂ@ebecazsc itas & wyle diameter.

operation, the printhead IC 28 acts as a punp. The

ej ection actuators forcing ink through the nozzle

wa;DAMI\mrs the hydrostatic pressure of the ink on

ﬁ'ﬂee 1% qg%n’?’ovgse ﬂzes Ernﬁe g%cﬁglgsru?eg&h&ﬁb Af?bcﬁ %?es%%resonant pulses
Vo f eam pres dure and e spring Bias 1S |ess

thirmgh thh énkujpet Thashopk waes pe:ur W}ml thevink flowiag tnthe atisthéad dgnstopped

R R L R s LR Ak Sk
pridlrend IG’ o neegadiighzftow e df ISULHPU’ ipk dingogeratipnh dhéreforal éag.n@fss of ink in
%1@ ﬁ]kqing %&%ﬁ%a@t?id@é’]tg tﬁer]:l%ﬁzfl?s i§ %la?@el% Daggfsaﬂﬁ Id¥in ggtt %giﬂnjgciable rate.

€comes enou
&eidtrﬂﬂhm@sbngﬂus sy gives rige fortsheckdvavEaPiBe mbﬂmnc rswe’gict giructure. The LCP

fﬂ&ﬁﬁiﬁé S6 (s‘é?ﬁigio glelﬁéaﬂgﬁ%fgg’ﬁﬁ{f gn&;érg\fiﬁésraﬁngs?&yh&ag the column of ink in the

successi ve ressure
lililefis broegit & 1asir F&thottray doraplaneegntiosd lhﬂeaﬂae shaoky warveran exceed the

%Q %)1% dsﬂ{)eo(ﬁ% gﬁ%ﬁgee ﬁro Q‘ﬂ’ﬁ]&g gug%(‘?'e‘ijt{ex?smql' of ftf%rlﬁg%?he ,&ls(,)ZZIGS openings to

retam mk in the nozzle chambers) and flood the front surface of the prmthead IC 28. If the nozzles

flood, ink may not eject and artifacts appear in the printing.

Resonant pulses in the ink occur when the nozzle firing rate matches a resonant frequency of the

ink line. Again, because of the stiff structure that define the ink line, a large proportion of nozzles
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t he di aphragm opens and shuts in rapid succession, and

is only ever displaced by a m nute anount, the annul ar
walr@plessgm support 68 need only be very shal | oRCT/AL2006/000974

rapi d opening and closing of the valve lets the

pressure regul ator 14 maintair0a rel atively constant

foegetdoloe fim;ag sim;ﬂtatebﬁsl}p cas@entea stmdingevate wresinhgipoise fkthe ink line.
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drop tﬁ@tﬂeeplkaﬁ)ﬂm:hﬂz@e phesuoeis tiveededessur e regul at or

shoul d be set at a pressure difference that will not
exceed the de-prinme threshold of the nozzles (taking
Tmaddreas.cthisuuhe pnehmt fluﬁé:d syftent mkoxporam 4 prdserdagpbralt6ao ranevt hessure

zzles ad in that the h
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ot GO ure helnkflowrate
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FIRP ' BFF Rl R b bl R R L R Bl e
mﬁmtentMnrdE;hssxpﬁtetﬂteeenengk uilhgwddpatsmsxty he filter can be
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because it has a w de dianmeter. PULSE DAMPER The pul se
Heallyethe p@se dampeek is phykseslly locatddencanike PR swuldmg@ays 8dt ibyan slowly

%Ee?tcthﬁkﬁgéﬁ&ag Ehg Cg@%ﬁﬁ?\%ﬁ htc‘c—ﬁﬁrg( ; nkﬁ?x?ag Vﬁé’}eag WA Eihﬁmﬂ&lead the damper

ghoild tbh eidtbliniaow 0 ppedf the/H@R moylding26h as at the end of a

print job or a page. The Assignee's high speed,

pagewi dth printhead ICs need a high flow rate of

Bufiphning th indlline agl tbgeb;atemoving IRtgeroedilbations ghoet ammegnab hegative pressure
r

étgljferﬂeo zl% B%J[nlaf di8at vre gfgsgupe at @ %Lglgggca}l ?g %:%Q%E)ﬁ‘g& %Aa%@.amped

@laixduhe | lywatmee&tt\fﬁ pgﬂsstum is acﬂ\laotag@uwwharc séess chaacsdldlkink leakage from

j CcP
KPR i ol fRBody B B MR o
prow des al nost no flex as the colum of ink in the
gﬁ%ﬁ%ﬂwught to rest. Wthout any conpliance in the
in

i né, the shock wave can exceed the Lapl ace
Presdbstofferalie A2 proteets egaiest gepowiecdiad cdigr crdsetakku lifineleo wsed durtng printhead

. ' t ' .
ke R led k18, 0ORELEROSNRARE LD | Moty ot i
pxﬁmhqu fromtlesardst bOh2 &k link. Thevalnes rdlein depriroidg, dolvk cressfalkand purging is
CleaBlgdyartifacts appear in the printing. Resonant

ses in the ink occur when the nozzle firing rate
natches a resonant frequency of the

As discussed above, pagewidth printhead must be robust enough to not leak or be damaged during

handling and installation. It should stay primed with ink regardless of its orientation and even
modest shocks. If the ink line is open to the downstream coupling 12, pagewidth printheads
deprime relatively easily. Small mechanical shocks, and even holding them vertically can provide

enough hydrostatic head to overcome the Laplace threshold pressure and cause depriming.

A shutoff valve 22 immediately upstream isolates the ink in the printhead IC 28 and the LCP
moulding 26. This substantially lowers the mass and therefore the momentum of ink acting at the
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ink line. Again, because of the stiff structure that
define the ink line, a large proportion of nozzl esfor
wo@p@7oe85ef , firing sinmultaneously, can create BCT/AU2006/000974

standi ng wave or resonant pulse in the ink line. This

can result in nozzle floodingllor conversely nozzle

mbelés. Maisheadssminstfledkhge Sl fittngpné psingevidle dp paihthead it handled prior
ﬁ}gﬁﬁ i f the Laplace pressure is exceeded. To address

P Re present fiuidic systemincorporates a pul se

danper 16 to renove pressure spikes fromthe ink Iine
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qsfageﬁwrd tiiffepmi el dredchzzlbdwndatffoqtisely bbﬂ@uie_d flol widgh beiwedndw two.
. i nk.hine
ST B s] sarRr Ry Pl fue i ik SR AR A Bitd.
nomi nal negatlve pressure at the nozzles, the nom na
ure a h n 0
goq%> Evpl Yes ?o&%g'c% otf fhe 1ﬁk’&§ﬂe§ effdct 1’062}';'&?6 s %glorr %g(g% \’i’ﬁlé vélﬂlﬁé‘ of ink in each
lanb\fam ﬂig closf ‘aaskvetth éleaozz&eshelsw aodh ange sroeﬂl aoimeing gflcolor mixing occurs
ak ozzles if the printhead is knocked
bg&fﬁgﬁﬁg&%%%bagwgnstalIatlon or handling. SHUTOFF
VALVE The shutoff valve 22 protects agai nst deprine
or crosstalk. It is also used during printhead
purgi ng operations. The val ve can take many different o
Tlorprese@systamgseasn ink pfulge psipactaif khe nsméranesyelhePyeing ifkedmdrs dried ink
%org ézpeg ang %{1}1 coflor cglﬁa:hj?léﬁeiingﬁ%w&h% \f@r Yo‘?ecigﬁ ?Jgtgcl}és purging is also
ebmedffwnveAmy@rf Q@hsgwdh aijgaseing. p@‘g—gwm h:fqmsr nonluetfemhtm Qf bubbles in the

RO Ol 8 IS Blng e
whda thegrartaisesds ide firtaglapy pi son Babblexin thed CPveelding gange particularly
5&!@%%31%&1 nlo&ra ohtﬁe %Imfhelgéi Lbeaﬂdspr Eﬁﬁ fnfn M Jwedd urging a

Fint head eprime relatively
etagwly sm&hwlumqrm?mﬂemmems tisttobldes. Aaputgeinveivisdlodding the penthead IC

with £n!k91§(ll L\%Bﬁegﬁ{hﬂg lcfa%%:{xggg %\gegﬁﬁeg%] (fli%qﬁlpslh Al cgsegﬁﬂg: [{sglgnee s Ad

over cone ressure and cause
phepwidth pripthead, a purge volume of about 0. 017 mm is sufficient (per color). The purging ink

can be stored in a separate purge volume 18 connected to the ink line. The purge actuator 20 forces
the ink into the line to flood the printhead IC. To do this, the ink line needs to be closed upstream

of the purge actuator 20. A second shutoff valve (not shown) is a convenient way of achieving this.

Figures 5A and 5B show two options for the purge mechanism. In Fig. 5A, the purge mechanism
uses two shutoff valves 82 and 84. To initiate a purge, the controller closes the primary shutoff
valve 82 and then opens the secondary shutoff valve 84. A solenoid or cam (not shown) drive the

purge actuator 20 which comprises the diaphragm plunger 86, plunger return spring 80 and
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A shutoff valve 22 immedi ately upstreamisol ates the
ink in the printhead I C 28 and the LCP noul di ng 26.
wahdiog/osssbst antially | owers the mass and t her ef BAEAUL®6/000974
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éhtﬁto%‘%l \}e%b ?J]IIE%IQ&% rw1t%% rgs’surgpr%uﬂ%g %@n&e kRKing ﬁ% ﬁcﬁnt compliance
e volune to the

ar at e connect e
mnkwlhernrlvemg Tl’awpptma'dg s atmvumslw riiSQ@sefdothc punthépd IC ikledshprone to any

]ite%%g%: 1r'¥e ﬂu?dljx L ?;91 %Q&éﬁ&élg (%,12 El Ltﬁl do-ml s%arﬁ Bt e sthultfir valve 22, and

I'ne need
the shutoff valve is immediately upstream of the LCP moldmg

These concerns are addressed by providing the shutoff valve 22 and a purge mechanism using a
peristaltic pump. A section of elastically deformable ink line is compressed by a roller or cam.

The elastic ink line is pinched shut by the roller which then moves a small distance downstream to
force a small volume of ink into the printhead. The section of elastic ink line along which the roller

moves is the purge reservoir 18 and the roller is the purge actuator 20. If the roller then remains at
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of the purge actuator 20. A second shutoff valve (not
shown) is a conveni ent way of achieving this. Figures
WG 2008008528 show two options for the purge necheei/ameo0bn00974
Fig. 5A, the purge nechani smuses two shutoff val ves
82 and 84. To initiate a purgé3} the controller closes
tﬁmmﬁﬂfcﬁﬁféﬁd Shthb elﬁﬁlc\iﬂ{ N2, i8R alnen tifkerivohatost vahe 22. Ideally the roller

secondar sh lve 84. ol enoid or.cam (not .. .. .
R e e iR RSP AO B i PR (e gty inthe
16kt AR strepin Wi R SB6LS villdingersestt tiskofdpprinkg 80

anddi aphragm 88. The internal end of the plunger 86

has a valve stem 90 that seals against the outlet 92

miTige purge reservoir 18. Depressing the pl unger 86

| t aneous nse from
%L*g? g?mwelﬁﬁagsg b %prglgﬁea%fgl[ Y€ar3 8<$terbﬁfﬁ>grce%?<g cgg}tamlnants In light
Vi ﬂﬁsp Eh.bﬁﬂﬂ'eﬂ@ﬁl ihbﬁld pe Ergﬁlldfd?cﬁ erovasmommhuﬁshalnjbﬂwm&m Mounting

t nger 86 ssed
o st o Bgbe o SRRt a RO 8 el the most
Eatied dis for fi diltef if oﬁ/ﬁde vipstiB4n faés of the LCR imotdings# i ng 80
retracts the plunger, the diaphragm 88 expands the
purge reservoir 18 so that it refills with fresh ink.

Petse of fhe fiperig@conipbrhisy/Bdtwes eSdudingpaBidblarbés apeghed td igrtrapped in

BRI Pl RRE L, BOSPRHLS0s ha PE Efigon o

Agﬁigﬁéeg? prﬁﬁeh@hb\hﬁi aﬁﬂm&fdnﬁ(gﬁe tllaatﬁlﬁet ddes)hot raéezdsveectmg the fluid
t val C r n C S
R T s M b R R S

controller. To |n|t|ate t he purge t he d| aphragm

%ﬁt‘%ﬁ%ﬁﬁ% 3;&%2? a4 etc 1%6 agblﬁgr 4d1%}1sse l'ﬁaove rbugll)'ilesactag be introduced

in®shd inke fihe Whingke dagsidgeiothangded ot as thf eestlt d}ﬂ'wtg]assmge Al Fukicron filter will
re regul ator preventing any reverse

q‘\é\?%sv@n %ﬁ%g’ﬁgﬁbg’g %k is directed into the LCP nol di ng

and through the printhead IC. Then the pressure

(ggg(ator is re-opened and the peristaltic plunger B
Cretracted to refill the resilient pur ge

T]:e:&ﬁao’ltshﬁg 26 ishnadde Mrsglqum @ystaﬂ bcﬂymgas(t@ﬁ) whiclag@itrna nemloby of advantages.

IIE t%éfl @?ecﬁ% th%t 1t8 ﬁf)?, 1 ar%:?ae gxpsemsalo L C?J?ﬁ lilsr selm%lar to that of silicon. It
\oﬂlel&sappﬁecmtefdfth:ﬁemy elgaxfrcam shft‘elnmoe]l iira e rGEts 64 t}(esgmﬂﬁacg IC 28 and the

ansport the printer, { dj a I .
e AR AR bk e BhE Eenat B oo RO ERE AP ORE or P in e
Ihh]ldelﬂElCtl@:f mmu\tle lebis shamn ges imitheh neh utholflf diveatione §~5ppm/°C compared to

VOF er c nent s tic
gg care élsﬁ g% € tot %ns§rﬁ r{hﬁftéssu:ﬂé agr;reecth ?{S ﬁllé gi:lf’ moldings is
ltﬂikhrek:ﬂildnal andahlgmsl witlgthie flongauntinat extpitloér&m@nnthead inpdgeated circuit (IC) 28.
gﬁ’ ﬁ@?} ! ans%%rvte@% egdA%ﬂp %sg\gll usI Xdl(l:i SHYPE %ica‘ily% times that of ‘normal
plastics® such as polycarbonates, styrene, nylon, PET and polypropylene.

30

35

It is also important to minimize the shedding of particulates from the LCP molding after
production. In this regard, it is necessary to consider the compatibility of the ink with the LCP as

well and the molding process.

PRINTHEAD IC
The printhead IC 74 is mounted to the underside of the LCP molding 26 by a polymer sealing film
(not shown). This film may be a thermoplastic film such as a PET or Polysulphone film, or it may
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| eakage if the fluidic systemis conpletely rigid and

still down stream of the shutoff valve 22, and the
wabuwrods2aal ve is i mmredi atel y upstream of the RCQRPAU2006/000974

nol di ng. These concerns are addressed by providing the

shut of f val ve 22 and a purge h#chani smusing a

bped thstfént bﬂla theisetAilme sichan tloke abagidead by Aflefeohnuvitgies and Rogers

nk |ine rol.ler.or ca The gl iC
S g e
fiayes laniaaed bntditist deside ofuhs ﬁﬁ@amlﬁmgf Arpheralily ofrholes are laser drilled

tlgpléggltnt[%e afll}ﬁlg{\]ll? | nglttgl %%1%1@%& nt{,a V Sgsi%:d)vngcg d%fsveiyhpé)ints for fluid
cpfngicstida detwaed thd Bridthehd 10 28 rel thechahseld ih ¢hedu(FRymolding.

actuator 20. If the roller then remains atthe

downstream end of the elastic ink line, it is also an

Bk fldcdinbssef Hewobhfer vahﬂ@ﬁ]aﬁs ctitiehtid the tifietivanbisef theonkessal it provides.

@gy%&&q%q%fglﬁwgﬂmosplf g‘ cgef It %nl%l 2 e%ﬁé I?O%ﬁ‘igectic:npn éd&% (%fﬂlge ;ﬁ‘ﬁlthead IC. It

afhowedd the acmdoits drhtke 0B tnﬂ:ﬂ(fmgl aBIcwe:vem esr tha §brs sdalseciopstke offen end of the

ne. FI L t he nent s st [ f
g?‘}%ﬁ{s di#eltpc%? gﬁ?l a‘(”esf)(%lﬁ’ar1 es oF e%g]nlgaﬂﬁ% EEP molding. ‘The
shgpihg @bﬁonoéf filhi sins bdressfsevdrdrof 2 @:bmdlotiaﬂmelslmﬁ‘he&bﬂn@@a@g: and may

I st t.h inthead I C
st G L e b P IRae et § 4HEffibber woul d be i dea
but inpractical. Therefore, in reality, the nost
CEL{ %L]Igl% %l c}%Felgé tl%ggnnf‘fllhelgé g& ngs Ec)h%n u]{;]p cee tt r % fa%@ surface, the
rﬁamtpﬁancé ﬁgmheiammrpemd wipingcpng Atatting| mecebmrgs eWbﬂ@gthetecprocedureS are
eﬁ%ctwg&amﬁt%? nhlglctfu%s S{hr u?eqéu? he mﬁn&tﬁe%d H&' t@t %q Ijoﬁist flat surface.

dichgiERces resi st ance.
Kowdvie tliésmcgneletescopmngt the adte hdsnetd mowl of the @lﬂnélpmzele surface and

qreage) fcf&e Ial% ne w%l%%taﬂlgctané g%égc{ ﬁlﬁchn ?glfegtc t’f‘onsgidIe thfs grmthead IC can

ves t he ‘va artlc
lmana feﬂd@bntﬂmwidh secpion AibhEssld the®/1®820nd'5hse tlﬁat Iamelvlotﬁrlg w wiping around the

acts as Chi.ve by th
B oL Tt T 5ttt ol B e SRR wil ower the
dhiyr yield dgm each slivangetbr,oherely itdi@sing Sblitatioh cestst gassi ng. A

3 mcron filter will act as an effective bubble trap.

LCP MOLDI NG The nolding 26 is nade froma |iquid

PrIySiEAD MayEBANCE CP) whi ch of fers a number of
lad\ﬁ?e%cia%lq%enance EPrQVentQ eatlg%ge%%sas gur}rln t of Elgé-pg[ﬁﬁ%fplﬂ?{hgﬁ states that can
givd tigoto. drymg,vxﬁohllmgb dloadipg ewi depeichitgh aTheamymt&‘n@q@ flacdlifigs in the present

i.t.ference
i SR ol dhs oG e B o\ lHoBEih Lo Bting mechanisms
ztndkbmwetldhtwever as the CTE of LCP in the nold
direction is much less than that in the non- nold
direction (~5ppm C conpared to ~20ppni C), care nust be
Tiakeriteteesesluerds Meting wienrii mingti isddle iferlonsfpetipds. It @so shields the nozzle

surtlace T dus’? when not in use. It should also be noted that a perimeter seal does not use ink to

operate and so is not detrimental to ink usage efficiency. However, it does not keep the printhead
hydrated indefinitely, particularly in hot weather. While a seal can help prevent contamination, it
can not correct contamination once it occurs. Similarly, it can not correct a dried printhead or a de-

primed printhead.

As discussed in the ‘Shutoff Valve’ subsection above, shutoff valves can suppress color mixing

through nozzles to ink lines at different hydrostatic pressures. They also give the printhead
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uni directional and aligned wth the |ongitudinal
extent of the printhead integrated circuit (1C 28.

wo an7adsses has a rel atively high stiffness w t hPEI/AU2006/000974
nodulus that is typically 5 tinmes that of 'nornal
pl astics' such as pol ycarbonafgs, styrene, nylon, PET
additlorad h‘gsnfaﬁ@syioed‘mpnﬂnhg ibecanbes of kinjeke bafdltstduring rnsmllaton or handling.

}%}rvieeg?srhglg gqlﬁo Opﬁ I%ﬁr)ttﬁ Idg—ﬁ@tu}%:adfg{ng rytil{lge? g%‘e)vvlﬂ s1rg81ficanﬂy reduce its
volR®iadé K:alisiﬂe t@ mlrpatbladﬂq intot the pxﬁnthdaé ICnkn Mg}tt fof thhe shuEeffaslves are best
We% | and 1 % rr aggza er) cllar I Cegﬁ]es
¥ %Pﬁ%‘é”c? ?Itf” 2 PR, P RS RS MR BECET Phe LCP
nol di ng 26 by a poI ynmer seal i ng fi I m (not shovvn) Thi s
Jﬁfﬁ%]ﬁl%ﬁ gﬁcgla?ls? orrrr% r%naniszmtgnt%e tﬂ%a%t{c h, a‘%her WOfds r%govermg a printhead
ﬁdnedemmﬁdz) fiti damalss be nsed Soit ﬂamsengraatruélﬂm uamajmbgntsﬂand recovering a dried
hnol Roger s Corporat i on e I
%1'6 cP Q%f?r%n%q 1(1?( %rﬁeast IéCCWI “éﬁ%té;’smi\;e IF£ t%e?@aste ink needs to be
thamﬂmrtsd dﬁﬁsu@:fp ﬁucthermoml, mkl furgingacva 1bagln ringlt @dioroxﬂsstaﬂ(hén light of this,
Fléglérlges d %O}ﬂﬁ ba uts%d ch)u gen tic A}in{:r)n uf a% iaes 819 %col I%r)] gfbgrldﬂgethe flow of
pmrgehnlt h\setheyeambmraﬂelyydeﬁvs yaaslendvelmedﬁl Vlohmeyto (bl prtndleﬁcbIC Accordingly,
flui comun i cation.,between th f. C
%puéﬁealhsﬁse asm Cﬁ mkl_aéﬁecr?% [ ngwl%%% Fﬁe%g k(!n egjég)m t he
poI ymer seal [ ng filmis criti cal to the effectiveness
seal e I i
}%é%ﬁdsl%f vallf LA, gn ‘i}heg%o%zlﬁ g{fc%nof e pﬁ]%ﬁé_égflb th‘?? itl 19 %gifaxleh@y a separate
thdvharisnh.n Ak mukgﬁ cldars mertgolage@hmmitnetscthn dlepting wechghiem needs to cope

‘%igigan gagtlﬁcglllag%outr{g\l\gvglﬁl ’hhgﬁ%( f‘@n%%c{?f rJauge 3F @ﬁ a%&?n%ﬁeﬁ/ettﬂ?ablhty, however a
Iatasmg llmllﬂ mrehoisnskey beant foursige he affectine. t]ﬁ@ndy@Pﬁnnﬂeunmjy copipdex and uses
fi runs across several of the
e(io %eafg]%&ﬁﬁ%fog etbﬁiets)mpri nt head I C and may cause a
gap that all ows cross contam nation of the ink colors.
e Nk e d f
‘g&? a% 1éolllers thgrggril ?ﬂﬁ %150 g?eﬁ de\t7eli]o ?élﬁebﬂlr@ﬁgraﬁng ﬁ?aer éa !;bglémes of ink at
higlgtates. Fhis pige drkpomentag mhammg 1sadﬂ$cﬂddedtm flety] iproorenidingsapplication no.
edur v ' .
(t\%r I?ocfn%glif\%oqgﬁé ﬁlé cﬁo?ltreg{s f:&%?l?ta{ehglgéﬁi)%{e?%ﬁéﬁ? by reference. Th.ls
madherssm hasghe aisraﬁtmehat Hiolneswot actuahle cenwﬁsmoml@fae@«)féhq pripthead IC in
\M r e Ky . ' h
%lrﬁe t% Feéné)tvg %@ﬁﬁrlgg é&k‘ésoot{ilgrlé% r|1s£1:<hh)? gészt?en(gan égéé‘?‘.z‘{é)gﬂé infnzﬁﬁﬁatlon by the
obéd dictiso ra’moxasjdpaswlftthblgdent\wecmambt dispebed of withna éepias blade to prevent
%glﬁgdant Iy wi de section al ongside the wire bonds so
lf any blotting or wiping around the nozzles is not
[ npeded This is a conprom se solution as the | ar ger

ru?é? %gtg m%e%sw ul[“!h gjo? & m{onﬁe ﬁlglhfénéﬂfcgk) u:IlJ Q)rﬂe grinthead IC nozzles

I con I NCr easli ng I cati 0
]BRHSEHI—@&@ pmtm'gmthe printer is powered up but not currently operating. Ordinary

workers will readily understand the use and implementation of keep wet dots having regard to

nozzle decap times and ambient conditions. For brevity, a detailed discussion is not provided here
but refer to USSN 11/097,308 for additional information.

The coordinated operation of the individual components in the maintenance regime will require a
controller. The controller needs to operate the associated mechanical drives and the printhead IC in

the following modes:
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Print head nmai ntenance prevents and corrects a nunber
of non-printing printhead states that can give rise to

walego7sggs24 oul i ng, floodi ng and deprim ng. The PCT/AU2006/000974

mai nt enance facilities in the present fluidic system
i ncl udes perineter seals, shutlboff val ves, purges,
W pi righng Mdrm IStodge t-tfomgjoragcdpammirgndsya tidydis egmdwabsegi@hispower up of the

T PGl T 8t bR DR 00 s sn
sur f aiagiaferaowaldaptcyvib eimt ppénsitine shaeff Vdlves hadi pefams onder more purges
not e% hat. . ggf i rrt%rtaeslrie §eglourqnqel§l not use ink to

oper at & aR§ e %t EY RSt Gt T HentaP to i nk usage

ef bi C$IRACKerm ISeneeer for stbragoganming mikaep td herPeighbdt@ad print jobs), the

hydrat ed | ndefjnitel par.ticularly in hot at her .
Whi | cooRrales mecs do 01 s RetiREr teah s the Pl VAveg gt then initate a
not cwikeant cyclrnhanipaat ihe shaoffevalves and pérformSiont lomioys purges before
it can not {:orrect § ri ed ].-gri nt head or a depri ned

pri nt HELER OL8Y FPEEHEL P Phe * Shutof f Val ve'

S UleS eD{iip Priaify ethe SN EFis tolry B&p GRNIBPIR @R[GOl Or

m xi ng through nozzles to ink ljines at different ..
hydr oSteatRegust esi@ frenseTivey UatrSigitigied dequee or mitiated by de-priming or

pri nt hegdaddiohlingngk cidil&lcaREand MuldeRAvedind@oReadés & cleaning cycle
of knocks or jolts durjng Lﬁgs_t all ation or andl,l_ng.

Howe v Bith oerpg popeprges llolrEd bnpiectige thy trapsiept cojur piying.

drying of the ink will significantly reduce its vol une

and cause it to retreat back into the printhead IC In
FORhi s, shut-off valves are best used in

conjunction with a perineter seal (capper) and a

{Vgétg rIiIilI lﬁﬁms%mgrﬁtgcrl] g? :pﬁfmgﬁga P%Id?%?c%f)%%&%ﬁ%dne hag};’k\f, ml"Ixeo (Jvaste ink must be

AcBOQY Bhhsperted tp Eerthg Adl terififtAerop bé tichntrdlted Gahincths Prid&r. Therefore,

ge for .renoyi n%dggrti cul ate contam pants

and .
Br1fig Tapobti B 1R RSP o 1arett @Ry ransfie the volumes of ink
@ﬂél%@& Wi S Sakst ga/se\/\laﬁér@ciﬂgnkongﬁiﬁﬁishﬁrh o8 Of BwdsttK inke@Bguction.  The
t et ansp rted to a.s . ur ernore, In |
OB AP o DRICTOBT G i B 0214 Flie o i refpf 165 gt wanster
%ﬂg@ﬁ@vesh@wbmectaem@dm%@,@p,i ngly. Peristaltic punps are
e

st suited to providing the flow of purge ink as they
accurately deliver a relatively precise volune to the

Whitd tlk@ashutbdd byAafaiz Bﬁl:t}ébn oF 361Burhik @EINK SRE1dM8 Irapid$ removed from the
an

mJich i nk as necessar wast age s ke oa . .
PR iy Wﬁﬁ PFERFESS Hit pes ot “é’ﬁﬁﬂli%&wth‘f H%Zzﬁg zJE? gonpnlicge gyatters, there is
ke hd%ildbleh@cgﬁbelhtﬁhe mﬂnkhehd.l | BheCliciafte ds @anaalgeaawaé& with media feed
mechani sm_ As .t he purge ear articulate . . .
PP A EOPR L BRI AR P S PR onisgn (hgfplccts the ink wil
Wét ukually padtld ©ubctnenddbte GenoRsneWe asté & prdiliceddve thkelife of a cartridge.
range of nechani snms have this ability, however a

rotating belt nechani sm has been found to be
Bid ebus\e softiaolRY BY the diial irSlier @bsddgn SFINEN OUP liesapabsiel ofis @&h rate of ink

a _consynmbl e fighllm used Bor.the ggl 1?1 A gl uble roller

’i‘?ﬁ‘é’ﬁag ﬁﬁ%ﬁtﬁm ys‘iﬁ’glﬁ‘ét%t (AT v\#] TR ger S RFagiggpinst a parallel
hed gsley eHati¥BSirtRfly eftfosad by an absorbent body. Ink removed from the printhead IC
adheres to the soft roller surface until it meets the nip between the rollers. There it transfers to the

hard roller (polished stainless steel) and is drawn over its surface and into the absorbent material in

the sump.

Sump
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hi gh rates. This purge ink renoval nechanismis

described in detail in co-pending application no. (CQur
wOomkessSENEC OUS) the contents of which are  PCT/AU2006/000974

i ncorporated herein by reference. This nechani sm has

the advantage that it does nofl7actual |y contact the

The #utheis fraeesasyf fot b@txphécmtdsrembf [t Wastednkie erVesremhesmﬂpdnas a finite

c%%%;% étl 13 gw%%yhgﬁ?% \76 e eﬁ{he%gﬂg) Es 0 %Z trep ga%lfr?c% rlr% op] s fo be sized such

Lt ¢a'padltategcebdurtﬂeexpadnedﬁpexaaonabhfeebcf ﬁp@ﬂﬁt&r of with a

doctor blade to prevent build up. Keep wet dots are

al so incorporated into the naintenance reginme to keep

A i&ﬁmpeﬂy shib@plateabla sz @8y bniv needec belweplacag apfiew tiendurong the life of the

rinter is e C {1 . .

pgﬁtgf gf:(iaﬁsgfp evgg%ﬁlthogr redl\?cwgérl\ﬁheer gol%rg %%I trﬂéa | yﬁévly] ttf ajatbwnt operating

Cb]litﬁtlcms efoxasdeOrmhxmnEcHna\tam widsfy. kE e:payvﬂm thd gt thavthfn gbsorbent material
? to.nozzl e deﬁfp ti mes and anbi ent conditions.

PO o fiy S 8- §i scussion is not provi ded
here but refer to USSN 11/097,308 for additiona

'J#h% 5}%{}?&&%}1&? 5%8%8 ﬁlgcﬁ{?tggérn %)ﬁlgveg R&L l%ettteroﬁk Peftenhyn in all onle?tatlons a foam

enance reg
ﬂlkeq dirsotura m:tonierpmd:femerd. IIh@wsnoantalhldseblotteerd@bwd)e@pmlml@ will readily
(% eP%s%oc eummer h&al drives and the printhead IC

T PRévFor OMAn Ddes: Long Term Storage - for

storage spanni ng days or years, and subsequent power
rinter nt I :
18 s 35t Sreided R oot oHERUE pb b dr stion ony.
katnsam &isaficld kel mpognizy artyhvteratipssnad tvadatipnsitoothe spegificessnbodiments
‘fc A rforns one or nore purges before ejection of any
gﬁs B col our mixing. Short Term Storage - for
storage spanning mnutes to hours (e.g. between print
jobs), the controller needs to close the perineter
seal, close the shutoff valves and then initiate a
wake-up cycle that opens the shutoff val ves and
perforns one or nore purges before ejection of any
transient colour mxing. During Printing - the
controller is to fire keep wet drops as required.
User Request - in response to a user initiated request
or initiated by de-primng or particulate fouling, the
controll er closes the shutoff valves and comences a
cl eaning cycle with one or nore purges foll owed by
ejecting the transient colour mxing. | NK TRANSPORT
Waste ink is generated by purging and ejection of
m xed col our ink. The waste ink nust be actively
transported to the sunp as the ink can not be
uncontrolled within the printer. Therefore,
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the ink transfer nechani smnust have the capacity to
collect and transfer the volunes of ink generated

wa@leno7iges2awor st case' operating conditions in tBCTYRU06/000974

wast e i nk production. The collection phase is the
removal of ink fromthe nozzl &plate of the printhead
W&Cladti | e t he transfer phase noves the coll ected ink
to the sunp. Waste ink produced by purging or ejection
of col our m xed ink should be rapidly renmoved fromthe
1pr i ntAreiakjel fonth tdm@isppgocess t hat does not contam nate

TP TR R S e B o

geieral |y crowded with nedia feed nechani sns and
capping.str ctures ﬁndt so on. Theref ore the nmechani sm

t hat %€ Sélg? LTEREOT MK ST "ot usual ly be able to

ac c o mntladueply hige defininge fofv patstran the knkpuply seevaverthd grimthead IC;
|i.fe of a cartridge. The porous or soft roller in the

¥hal roller desi gn of FNEA QUS is capable of a high

rate aﬁuldeldkmpee@nu'axined\hlbhgethaﬂw aathuelhdrgin dwingaist, i ng t he

pri nt roll.er,li

par al Fee?u AP EPE, oqefrgasesttﬁ hg“dﬁé’? ﬁ‘ﬁ? %gsﬁc by an

absor bent body I nk renoved fromthe print head IC

d h er Sb\%{é Jﬁer %gcfo%c}m‘rﬁ?tlo lcﬁu.r:rh? Wh{ér%%% tlée fdafnéer @?% obdifle interface

ere it

\hﬂf ﬁinersmlle Itlﬁt d(npmg usslventags mk i the 08 lpahj a)adam dppogltm@/tkmt contacts a
over i. rface and into the absorbent material in
‘ioﬂ“é’@ﬂ UMPThe sunp i s necessary for controlled

st or age of the vvaste i nk. However, as the sunp has a

%L”n{ot%m?ﬁ G P ACB, 895 g : rcns

IChiathei flosv méipaci ty exceeds t he expected operati onal

life of the printer. Arelatively snmall replaceable

sunp may only need to be replaced a few tinmes during

4.he | Aﬁ inkjpf prirter aprordingto clage amewa@mﬂmdamperriedeh?e@er partially

B8 YA g S5 AT, POE TRLR BRFRE 100

be the case that t he absorbent nmateri al draws
ddi tion o st
5;‘ i npl én Bji]etp Cnoteﬁrtagcogdeurlé 8;&}0%? vﬁl fef ntﬁggulfe pgrqgaxgelastlc section of the
mktlisnti on in all orientations, a foamfil I ed structure
is to be preferred. Likew se a cellulose blotter or
absorbent polymer will readily draw i nk away fromthe
6 r ansAe inkjeoptimer. acqinding fowrladin ¢ feryhet eymifrisingen nkidistrilyytion @ement for
suHP rturl]%%ld%‘ias‘ten%ugﬁg 1[%% ltcpt?lg Pllﬂc‘t%e%h 5? Qﬁﬂd X\@leé)ﬂa tflé ﬁWé&@f& ch]!ecnvely

recogni ze
aildvmgair ipoaventiag dhktovi tatthednis distobutive e@p@uﬂ, hereiartheplilsredameper is

pos1 Rioned u%gtre%% \ﬁhe\%lvg ai m

7. An inkjet printer according to claim 1 wherein the pulse damper is part of a peristaltic

pump mechanism.

8. An inkjet printer according to claim 7 wherein the peristaltic pump mechanism has a length
of elastically deformable ink conduit and a pinch device that can pinch shut the elastically
deformable ink conduit and move to the downstream extent of the elastically deformable ink

conduit, such that the elastically deformable ink conduit is the pulse damper, and the pinch device
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1. An inkjet printer conprising: a printhead
integrated circuit (1C with an array of nozzles for

we@p@codssed i nk on to print nedia; an ink suppl yPCT/AU2006/000974

reservoir for storing ink; an ink supply line defining

a flow path fromthe ink suppl9 reservoir to the

aPthé adwiRRehn &itenfbftthe elagiid hikecofl@iifiSthe Palsé thhiaelectivalyaivgestheink flow
fl ow path; wherein during use, the pul se danper
“H@EP@&?E&”PW%Sgﬁﬁﬁitude of pressure pulses in the ink.

2. An inkjet printer according to claim1 wherein the

pul se d er. has a noveabl e, i nterfac i.t.h one side

o hat AriFF G e e PRI arE | KRt PRy R el Tl feformed from
2t @RPOHEI 4 EosigteMbhiais geidt @ah high desitp pegahiéne (ADHEY.

3. An inkjet printer according to claim1 wherein the

pul se danper is proxinmate the printhead ICin the flow

1pat h.Ardinkjéprintek hebrdpigito tleim Aehaeidithegnit distebaiomelbment is moulded

wherein the danper is a chanber partially filled
IW‘gﬁrﬁsﬁkqu}ﬁnegkiué@' conmuni cation with the flow path and

partially filled with air. 5. An inkjet printer

according to. claim]1 wherei he. pul.se d er is.an. .
i as SIS, agprdigdo ?lﬁﬁn P?’V G TR SUPRR VB it er cartridge
vagcandiinleg vaire Gndhinoutlef witvehed a eavgacivaion thatopenstke air inlet valve in

distribution elenent for supporting and distributing
TPSRRISE & ﬁ@&zé’}lﬁﬁtvﬁgﬁapelnag' and a valve in the flow path

for selectively allowing or preventing ink flowto the

i.nk dj str.ibution el ent, . in, the.puls [ .
e Aot sl Peciiio pint DE Ghel oobsiRet st Tlud: th the ink
fasciitedibnastieam Gloai the hkwhreridee,witehein duing escdbapressuieseguiatdr is biased

f i stalt] [ , i i i .
Sl B S B UL e 0 e

mechani sm has a |l ength of elastically deformble ink

ondujt. and a, pinch.devigce that c I Lo
B astataRF PP SRR i LSt e g B mpnim s  uree
adtmats for aciheink eirbughfthd grintlehdkt dandaid of titkefripy nédyizeles. nk
conduit, such that the elastically defornmable ink

conduit is the pul se danper, and the pinch deviceat
tdhe dowagier gaeraxdoatitig ofclait ¢3 Sirthetdotprisikg Tonndhead nmiaimtenance head

{olﬁqgoll\é%]é]é Wéeg ﬁh?‘lgf t érg ate}}.alf ngzlz 53 ?nsregpl?)gsei tH hxefplu%\é’a&eat&h e

15. An inkjet printer according to claim 14 further comprising an ink sump wherein the
maintenance head has an ink transfer arrangement to transfer the collected purge ink to the ink

sump.

16. An inkjet printer according to claim 14 wherein the printhead maintenance head has a

perimeter seal to engage the printhead IC to seal the nozzle array from atmosphere.

17. An inkjet printer according to claim 6 further comprising a filter for removing particulates

and gas bubbles from the ink flowing to the printhead IC.

18. An inkjet printer according to claim 17 wherein the filter is immediately upstream of the

ink distribution member and the valve is immediately upstream of the filter.



9. An inkjet printer according to claim8 wherein the

ink distribution elenment is forned froma nmateria
wowao/ogssYoung' s Modul us greater than hi gh densP€mAU2006/000974

pol yet hyl ene (HDPE). 10. An inkjet printer according

to claim9 wherein the ink di&0ribution elenent is

19pul dednkj btq:tmintér adcyrlirglto plainy Tefurthdr GRIudink . cotnollento oebrdinate the

t t th k
ot S80S g W bl e e BERGLY

an ink outlet valve and a val ve actuator t hat opens

e S e B R M B PPl bl
5 1claim11l further conprising a pressure regulator in
the ink flow line downstreamfromthe ink cartridge,
wherein during use the pressure regulator is biased
shut and opens upon a threshold pressure difference
bet ween the upstream and downstreamink. 13. An inkjet
printer according to claim1 wherein the peristaltic
punp mechanismis a purge actuator for forcing ink
through the printhead I C and out of the array of
nozzles. 14. An inkjet printer according to claim13
further conprising a printhead mai ntenance head for
collecting ink purged through the array nozzles in
response to the purge actuator. 15. An inkjet printer
according to claim 14 further conprising an ink sunp
wherei n the mai ntenance head has an ink transfer
arrangenent to transfer the collected purge ink to the
ink sunp. 16. An inkjet printer according to claim14
wherein the printhead mai ntenance head has a perineter
seal to engage the printhead I1C to seal the nozzle
array from at nosphere. 17. An inkjet printer according
to claim6 further conprising a filter for renoving
particul ates and gas bubbles fromthe ink flowing to
the printhead IC. 18. An inkjet printer according to
claim 17 wherein the filter is immediately upstream of
the ink distribution nmenber and the valve is
i medi ately upstreamof the filter.19. An inkjet
printer according to claim14 further including a
controller to coordinate the operation of the
print head mai nt enance head and the peristaltic punp
mechani sm 20. An inkjet printer according to claim1
wherein the printhead ICis a pagewi dth printhead IC



