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BftRer ound of ‘the Invention Traditionally, nost
commercially available inkjet printers have a print
n in igh ft.orrrs part of the overall structure and
Ba = inter. In this regard, the body of the

pri rrfﬁ[tlouﬁllyt miost coyimercally yvaclabis inkiet peuiers bawaquimhrengineavhich forms

th rint head and.gssoci d
prh BTSSR oA SRR et il et B oy g priner it s
typRally bestrikdied to a'EbUnﬁnodateetﬁ@ erinthadyant] raesocxatsé nwdtarﬂehm(y @techanisms,
rinters that eml) ﬂe/ E{rltl nt htead that traverses back
andtheserfentyres ate pfre@! VARG RS WY { he nedia is progressed
t hr qu@hs bdpecifllyl thd edke With linkjdd pHinislthdt beplay apristheddrthg ueferses back
cases the reciprocatin prlnthe i s .t [
ang Frifferopb iy msfia élermd% S PrEteA oRER %g iftpr oy 1R S Hlerations.
In §dcR C8Yes BhelrB8prdbatihdpitfihdal & BpicaltyerhousRidtio ﬂﬁtbﬂ&;eﬁf the prﬁaderalmt such
input roller and a nedia output roller, wth 1&‘{%&‘{9 g output
thaf ﬁpm trgyraseghe pisth plghe %@#W&ﬁ%eamed&ﬁ inpy go § fyeda outp
rol% e thQrﬂléHl@fnpﬁ{anE OU.WI{ PlsMCOmAn® phi bethe L!;t’i'hétuﬂetof W&ypnnter unit.
€ possible to remove the printhead for

pl a
Withowsh erprintee urjt @y ba pessibyy totr%oxfgrtpq]?m%fl Efg re 'ﬂ:&]ﬁe%{ however the
otte %a{[? Yrant 16 Rpgide, rbh &k Sthe GRGMd @hnspbrk GUlldrs,Ycoaf6l circuitry and
enance stations, are typically fixed w thin the
mapiténahes stativins, azntoipicallyl fived Mathin Be Pflﬁé%‘@l‘paé‘idtr@ﬂ’i‘cgmﬁ%t"f fhese parts is
0SS e entire prlnter
nou%osfltllg@th%ttr&%%m%nz P#}tglg rgﬁz}] ﬁgmg% |1£1<ﬁe{d in their design
consAs wetli asnbeingr ratitee rﬁrqunmsth@mﬁlewﬁ epstraetiopy BEaley HEts employing
recbéj o 6 : Itjﬁ); H =ad§%d§ ra?qureﬁt ?él# gﬁlvy 8%1%1%&1' I{éi’ﬁ)ﬁﬁhg’ pr‘Mi%Bbs of full

pr our "and/ or photo
colpuphrd/or phdth Iqsaht}s 'Ehusas tloe tolkee fagtahat ttheerinthigad fpst geniiapally traverse the

staanlléé%gh@oﬁ% Q)uc% t tﬁ 4 S‘a:let t1]J.%‘ac§'e ?1‘ fthg A ﬁlﬁdﬁ ﬁlaSIQake a number of

e OBUrfEce o e nedia and’ it may
swlafté€ofth&rpiidiiesad af deposit one line of the image.

Recently, it has been possible to provide a printhead that extends the entire width of the

ref

print media so that the printhead can remain stationary as the media is transported past the
printhead. Such systems greatly increase the speed at which printing can occur as.the printhead no
longer needs to perform a number of swathes to deposit a line of an image, but rather the printhead

can deposit the ink on the media as it moves past at high speeds. Such printheads have made it
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swat hes of the printhead to deposit one line of the
i mge. Recently, it has been possible to provide a
w@eoonobasd t hat extends the entire wi dth of theECPAUN05/001831
medi a so that the pri nt head can remai n stationary as
media ig. tr rted past’ the printhead. Such
PO%SgPEEt t@ﬁ&f@%ﬁt‘ Et? Qlélé’”PPJég LRERs i iRt AEioR Ppgsg per minute,

spe@adpr&ﬁ@iﬂy lﬂtittatdi&lenﬁlﬂfﬂob%doﬂwmhc}%ﬂﬁﬁ teffeeds to perform
er. of swathes to deposit a ne of an image, but

r at RTHRE spseds e dighapecdins o oo e VRSNl 85 such, the

entﬁr§ t BEDIRS (2 ﬂfeacﬁtpaﬂérgﬁn&&?eﬂ&hﬁbiﬁ@ at{ 'cBEtR)? %Qam%a\ét%) must be
i tpossible to ﬁlerfor ul I col our 1600d

CO%‘WF‘?F@ gly {9esderge pigh @REMAYYHI ty of 60 pages per

mn Wc&)rdﬁ@?eﬂﬂéreﬁg & MbAAUS pYovitiaat Ilg_llﬁ:lt RABhEnWirlehh pagewidth printhead that
convent i onal et printers. h print speeds

carybegeadily eﬁplg’meqo\r 8 piierdedy for g‘PPSt?E?eb Yighapred primingnent
andRagreHatly, HARiRAt ddzHePbd Qtprtﬁ@lgécf‘%ﬂ{ Qlﬁffﬂﬁcngz?ﬂ]ro ?ngr ging, air
handl i ng mechani sms and control circuitry etc &

bubbésfin tha kel fakdeationemiers gdkse oanOvieushy, ¢iis tpdatrinteytabiotpputtquality. It is

posaﬁafe% C@oﬂlggt)/thlst\ﬁgf ﬁea& T2 g%eﬁs%tnﬁ{ ﬂxvthg &5}89 tcon%ﬂex“&’EC) and

havi ng a pagew printhe at can
nozzlepedipdencyi(eiarnozzles) om therpripthgsd. f prwnmvsrttmﬂty tommgdy nozzles will
faﬂst%?% sQr Cfﬂflénﬁﬂns tgn\?unc a.l;hgl E) l(}{g}% Vllsd lélda]:h rgt%lzsg L re%y prov1d1ng the
ththﬂaldlnes repfacedbls rimkhead cabndg%tthle (pnnmeacba’as ba mﬂ;lase):l when the print quality
to print quality. It is
detgéo\s%tgésf%ﬁ/e{ ﬂ}ag e?ﬁl)acﬁlgt eerﬂlr@%flht%dead nozzl e conpensation
i n Ahmgewidtit preml@pad] @cado it bct)bﬂeeselj Po)ted rdative 2o the paper path. To do

thlsevenpsg faXeaE)% n 5 nzq'}:’gé lqt Fy%fcg{hl( ?%qg}%g tdahfégg mvoeived cartridge

r eplm@ﬁmlpmn@gt@n\ﬂmr kCOnﬁJMid ciahﬁ(:]g&rcirardle mﬁl&l ngnyErl This has disadvantages for
mpr omi sed. . B ing the printhead in a

bmﬁ@ﬁleﬁ‘g%sfbf‘%dtﬂ? ﬁﬁ Tcartridge, the printhead can be

repl aced when the print quality deteriorates, rather

S than replacing the entire printer. A pagew dth

%ﬁ&ﬁ@ﬁ%ﬁg@s to be precisely nounted relative to

In 4 Y6t d334REihe Prtbdht inlontidA pokidss M ihky et%rfn?a? bassaie
printhead cartrid e vvould tygl cally require a fairly

i VO bedy fndiad, arpsidge dbp printhendicasiFidge having a casing
thaﬁéaﬁiﬁﬂr@&pﬁgéﬁﬂth ggthgardadl e in the printer. This has »
di sadvant ages or both the end user and the
ettt BEEe oLy hayipgferadlefor hqlding the orinthend qaﬁn@gefm prseperative position -
sucRAREGE phddeidh B38Rdad IS WBRL: Qﬁaﬂggﬁh Qe By 2 dPr wherein,
y ang ceaqb

printer ‘conmprising: a printer are

pr i HeiRe erian ttha e and the opringintreartitociarm a1 elgecdnty inaghanism
whiEE, 18 PRk URAM. wiafls RABEN bR o 680ne bl Bty ater
whigh fttly biakge tq 1etasmintoihe epefaties geoitioni on such that the -

pa L e 1define

by TSt SR ALARSN o BAB S R LS They
progide thedasiq flamber stragtima dori thm:ete@cettntecelmnm amd fm ugetherem farm an over
nt h ri l ot

conffE ERAMAL IELEDt il Oy Bk BRI WS Ee P e whit
usu@‘thecradt/h picheasing asthb cm&deﬂts:oﬂthﬁ Béchanisth Bedphl the apeifad ey

con%?e%gitgl kS acceptable level. Furthermore, the installation of the cartridge is a single step

event for the user.
Optionally, the casing has a plurality of contacts for receiving print data from corresponding

contacts on the printer body when the printhead cartridge is in the operative position; and, the
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The cradl e and the casing of the cartridge are shaped
to serve a dual purpose. They provide the basic frane
w@eoognegt ure for their respective el enents, aPdI/AU2005/001831
t oget her to form an over centﬁe mechani sm The bi as of
s the printhead into

t he. o\ chani sm | oc
oG 5 AT <G PEREIIRGES EREH S EPEfFReB i e SaFepRRaing contats on the
pmmmbadyent S of t he mechani sm keeps the manufacturing
Furthernore, the

ac table | evel -
Ot n}[ﬂ& ﬁ’ﬁﬂ”f\gﬁ‘&r caghibe frac Eg%Star‘%wd@de‘O?%m& Attt &0 applys coveressive force
fof @intabiengibeprintkeall cARRIeE W thd HRraGdS} d@ﬁloﬁ @ﬁd e PdstHydhd § dructural

of con s. for receiving print data f
ff’g‘i% s Atlarndogtion éuc,bﬁhaﬁé@?ngbwthmﬁunah@ember

e;@hdﬁfr&iﬁ&ﬂ 16cfikg dbdd@igent & thdbobBRnRREHAbIN:E RN AR i hl%ged AMltne

thecasing is a_ lever for pushing the contacts i
digeRiipRe therPromies Vet e cor r espondi ng contacts on the

Oftfoh#tyethe Eﬁﬁ*‘l{ead%ﬂl&ggﬁhé ¥ patgg\pﬁth f}tpplﬁélgacf J?x%ctﬁfe%&ﬂhe qggy of

a bi ased | ocat i n? ut men apply a conpressivVv

nopgpsclar giestingrink seraling hyya phealipyrof inkivermdgss each of e mhcat‘théges
coﬁlﬁé%ﬁ@gt th&FQﬁ% fnk?tﬂet@ q)h%rglﬁ}/ Sfaréélf]eglt P r§ tfc;rglc taHr !hfa fluid paths to

nmber extend I Ng romt ormalon SUC
th@%ﬁzrdﬁ@fr% eachtoﬁ &esnkrlabtsmﬂlainkméwbmd thxtesifiels: chmeototsibeing mounted in

‘i orymation a
Ts WI t h % qjﬁ# rec %g%hgﬁﬁhﬂ%mdmﬁ geggan\;gnan contraction
of fﬂl?rP@@ew@p printhedd| syructera eelgive it the il canidge |dd@®1gi”fa&1 odis accommodated

byRRGR 1&%?&@&&? printhead structure with an array of
nozz or ejecting ink supplied by a plurality of

Oritiokallyathe dv@gas‘raneas:@nﬁguwm réecatve Giae bﬂ'thd@k%ammg&eﬂk llﬂ]:g:artndges >

C u f resilient
co%tg]ﬁ%ng%?%f }sfl e%tah?' i lé)?Vt Bt o épﬁg ?ff’ﬂl‘ %ELY% the nozzles
Orftiogaliyetae primheat] Iaartmdgk hasnei mdlﬂﬁnahlfﬁtati’c)h f(brl’a:hggﬁlgal%bagéiﬁdth printhead -

| l.i ent nmounted jn a docki
Rk B8 0 T Ra oo St ifon date s o
detacirabjlytetighgigltheensintadnost@ide up@ihseatdnl 0T bhePrinthBR cartridge into the
ure relative to the ink

wi dt. I nt hea st I u
PR B e A A i e, BB A0 TSP SN Fghatonest one end for
eng@ﬁjglalcempleﬁxeﬁtﬁl@%lﬁfaﬁon fptd eimbdace sttzﬁi%nds@%(ﬂhglgwﬁ nae‘ﬂ?agh% the

confi d to receive five of the ink cartrid
complgmesiay PHGER B rrenermriY fopation banlbimiiedaxia) éqsplewmewa@ fimited -

trafdversé difglacemest. i Nk respectively. - Optionally, the
Opglrlnth ad cartrjdge has a_mai ntenance station for

YA Ryink detyalye Hiecesh rhigheridanseplaé pronention tp rgsnestive letlets on
thd ﬂkb&t‘hdﬁd’sl abebr thelinldd 41vés %Mé aShle 3 gﬂéﬁahg LRNARGELRLAE 2lmber

drive shaft for detachably engagi € mal nt enance

biaggdiptosepling speagenaca with e dﬁlettoh@m}ﬁ thatohidel dadeg 2 edntipeentatyomember
forl defreR oM EhovabREaNB ] Bﬁ&%ﬁf“(ﬁ" efid g&h&ﬁl with i q?lﬁhcﬁy Bm%to oHen the

havi ng an engagenent for mat | on- &t one end T or ren
valye; heisive the rﬁllﬂatroy’elﬂ@g bastan extering] fomatlmathwemgghesst fa;t seahng against

thesdﬁﬁa befORd the er&é?lga?? blglgb%g B sgm% elgg\%)gr\%l RL I on,

he engagenent” for na
Omp@ﬁydh@mﬁheaé Agehblprist mnthemwgefodmstp]ﬂma irethé ka et printer.
[ t _val.ve are each cQ
OrpR 8 ol el B XA oL PP NG Y g e
hole dﬁﬁﬂed tpée nngmlmberf antilae ininged sﬁtfadé&b}d@iie hﬂ\outagswj’aca pib\&des a valve

sea?RE e va0d vAvdRY.A0L. e val ve menber

Optionally, the moveable valve member has a conical head for sealing against the valve seat

supported on a based of compressible resilient material such that the complementary member

compresses the base to open the inlet valve.
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bi ased i nto sealing engagenent with the inlet opening,
the outl et having a conpl enentary nmenber for
waelepreedsng t he novabl e val ve nenber out of enp@EmameN5/001831
with the inlet opening to op%n t he val ve; vvherein t he
nl et openjng has an external” for ab
Op}a@nailbﬁhercymrc@% cadkhes ith g QP IoE Xt i PO b B PPt e ring
me&@%b SFBME S6npl SREHRAY i RBES H8Bin tikanieiptihe wied i¥ engages the conical
nmber. Optionally, the printhead assenbly is a
heﬁS‘rl nthead cartridge for installation in the inkjet
OpHBﬂaﬂgl Ghe cogﬂlehﬂﬂl@}yl Memtel Eas%&e%{ Rith a f18M; g@?bﬂtl@ﬂ oh s &fd, the flange
outefr surface of "a ring nmber, the inlet opening
portipe hayiiee reress qeEEsPOyding tlaer Fngx pshafdhe contgalhy Fh?élange portion
havitd i fﬁzxﬁet&@%@ kg l&Jg@ slfx’fiﬂgajt withif RS RieP 615%1@%3 dﬁplﬂ&' s\iﬁktantlally all

seat for the novab valve nenber. Optional Ify
therpinferabbesveen ﬁhﬁ@omh@éntawagend?eém thegonisalhead befors dhg lphbvalve is
opdd@i Nnst the valve seat supported on a -based of
p

conpressible resilient material such that the
Optlomqﬂlv,ehemk aarsndsemjbt hasompredas egllar nbrepliens materighibet it biesed to seal

ag‘Ji e 51d oiy tﬁ e O népqoﬁﬂ‘eethg %ésg as'ucl?tgc s uH?é %ﬁ:ttﬁe Gidrdal

e outer sur e ring
foxmamixecm th@mtehwﬂvet shds egninpt remuar golke pfyesilient materipd Wfqrhﬁﬁe flange

Poag{l I I'eSF edrlhen(g)ﬁlca acli fo O%EQ@Q %ﬁet% coni cal head.

ary nenber has a stemwith a
Opftlbm1gﬁth¢amt¢rnab formauoﬁ o thaidhjet vilee fehla agpanspiie eioiter hellar irgmediately

di t th
oSSR e PRI Oy S RGP 55AAL e BORARLe s o
ﬂahgmalcﬁlandithagxtémhl foinhdtion. t he i nl et.. openi ng to di spl ace

O A B el AT g o o i

tapefyl t@\tfar& die\()&tldt of 1hp aikedrtriddetid guidd thy inktcheridge kntc asrtdact ghg@ion during

_outlet has an annular collar of resilient nmateri al

insfgllation. s pi ased to seal against the side of the flange

In R @UrtheORpRPROS iis Rotille! 4 REMRad assertbly fubibr ditiptisigg &l ikertadfacent the
exter naf faormatjon on({he Met val ve seal s agai nst .t he

inlghraiye 491 tEBINGFL Bbbleg and GoBRMIESer i al before the flange

Oﬂﬁ%ﬁzhlyoﬂﬂe ﬁﬁ&'h@§z§§§fa§é"ﬁe§1@fgéﬁtﬁﬁn he &da bOhOREM opdhéngl siditthat its pore
val vé. tionally, the external formation on the inlet

sizg a9 keat “@lagcﬁ’ieﬁé]ty copdricking thedrk €31 ar i medi atel y
In Q%rﬁﬁleeﬁﬁec% Befe h@;ﬁl@h@@@%ﬂ{mﬁéﬁ@ adsbAR9 Gurider édnﬂﬁsﬁﬁ & Brekduad regulator

mnimal air is bet ween the sides of the flange

to pefrtbidoemanvgicetire eRteen fhalinleGRiaERbMe negter ik prgssue efretonce
acfo!sp% El%ggﬂ% re@.'l‘a‘{ior i6e1& b 84PA] thfedi@t i on are | ocated

rustoconi cal tube that tapers toward the
Omsiondlist the pressiyee Tgtitatetches p idigplragm bigerdde seehegaingle regHatpy e seat

su ]Nh?thu%&feﬁﬁg)tresgﬂec‘ é QordWfdk 8¢k ﬁ%f)ﬁjaérﬁgﬁ@&wﬂ e pressure acts the

r aspect there is provid a printhead assenbly
oppositelside. conprising a filter adjacent the inlet valve

for tr i ' t
of ] PGP PR AL ER I AR oAl
Intalsecond hs@ect dp@rdsng i:mnthpntma\ndqstas nqkmt Brmiﬁlmmqpssm$ pt

S rralaI printer é)oeay &/ § ge%ﬁlcé(ab e%%%hea Hgget ﬁl% phmﬁeafdl c%dge having a casing

that supports a pagewidth printhead and a plurality of contacts for receiving print data from

corresponding contacts on the printer body;
the printer body having a cradle for holding the printhead cartridge in an operative position
such that the pagewidth printhead is adjacent a paper path defined by the printer body and the

contacts on the printhead cartridge are connected to the corresponding contacts on the printer
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In a further aspect there is provided a printhead
assenbly further conprising a pressure regulator to
W@ i070618d communi cati on between the inlet valRer/anzhos/001831
the nozzles if the pressure djfference across the
essure regul ator i s bel ow a certain threshol d.
bO%ptthecﬁﬁ%ql? Ypving g fulorpmdenpation {4 naegine 2 wemplementasy, farmgfipn on the

cadth @GR idsertisR ot the@akiagd; sehiggul at or val ve seat such
t hat upstream gressure acts on one side of the

di aphs Biftp the PresFH VB Peytianraad fecesingiaa layprder pughing the
coﬁbagmtmtgageﬁl@ﬁtlmh tﬁ%nééﬁﬁmgmﬁ%&%ngﬂgnw b&iy. af e

circul ar, adjacent and have sim ters.
S@W&Sﬁ%ﬁo theielt i thesapporiing feamd fonthp piheddss amll Iaﬁ]&]V%‘t provides

a tchaHi &l achQxE{Pgre G 55@& th@er b bRt ot{%ﬁ’éjé/ aa&gtaas 8 h%g??rg%ss%nding

printhead cartri g t hie prlnthea cartri
cogtaas. nibhis fastantiafhprsucss the peey el raquiped tn tdsta&@heacmﬂddge. As the casing

is &lsfé[l@d fol Q/errEll GRbACHS tgtﬁ Bﬁgredf )5!11@595 Ri g agfr%lihufe{c&@ng is

correspondi ng contacts I nt er
likpwisersteeambngy haV|ng a cradle for holdlng the pri nt head

t hat t
ORERAA e o, BRTHAL o8 RRRb AR R Bt pgechaniom
wﬂggcby,hbe m‘mtha:aécarthdgbyroated agdmfst g biat pridr sntfinedchiag p balmdch @aidt, after

w8 L8 ArEueBAIRehed Ao i cor T espondi ng contact s

rin e cr Ehavi ng a ful crum
Oplhonaim tlhe) priftivsad élegaiglerhgs abxa&ﬂ‘ﬂé@ﬁ@’ﬁb&fménf 0Py b O6EBssive force

he .casi of the cartri : such that,
for e Re it AR Ped ARG i P Sorrel e 4re iseRipy b agiereral
mehtber exasiding fiom the fuRyed foﬁmauompﬁiah tat ddih@g aRNiha Eﬁiﬁztdrﬂtnibmber

th, the correspondin ontacts_on_the .
xS AT R logtiot Bpticn: G o S P En ey e hena e Higneiavihihe
duﬁdﬁ@ﬁ@fﬂabﬁ@nﬁrésaﬁef&rw the printhead, as well as |ever,

hanJ cal advantage to assist the
Op@ﬁb%]é' ag a Pagddh ankjgt prnthesd structure with an array of
noBAs rf@f%gaaa@g ﬁgm@gmda@taqmﬁhy of 2l RatRRtd &lch ¥rhe Qﬂ&%?%&g@?

user effort required to install the cartridge
conngelingdo respeqids gfnialetss plusditetapsilienironnastoss formpart eftthg fluid paths to

thd’ﬂéﬂﬂ@srfr&ﬁ edeRbf tﬁe in® ili&d etk fids AR RGEM! ddedidhs bem% tﬁounted in

i kewi se streanline. tionally, during insertion,
a dpglipg fgamp far tepravingdhp il crmridees suchttbatfloeimdinal eypansiow mdraentraction

of 1R RANERPIIERE Wact- DR 14RY {cl)ttﬂéaﬂg c&ﬂfdgé %o@?ﬁﬁ Iiﬁ‘a{ngEsl“a'a%connnodated

against a bias prior unt| reachi ng
by Hieresilisph¢anheciars.i s bi ased to rotate into the operative

Opﬂ&ﬁﬂlgl Jﬁf‘docﬂﬂ 59199 schnnf‘ie%l]xlpe% b ;éc&t/%]ﬁéedoftﬂgkqnl%a?tgldg shtﬁg i caﬁndges |

biased [ocatTng a to apply a conpréessi
corftgjningayant mpgvhtagyetlove, tpack nndhinérd rastink resmgiévelyn t he
t n casing..ha tructura
ORFBERRI LI LN S PEs BBA BLiApqprntd
thluncptmgua@s@se mkj@Eprsitdr fiother @dmpmt&nanamxnmmtﬁm drivd sheft for

but t to th t f tion.and
e 358 RO T Dok PO BT LG 6 R B g e o e
pnﬁter dn maﬁmnammtahyn diteahgft havingen dngagérbont ﬂ)@tﬁatfba&t éne end for

W|dt rlnth ad structure wt rray of
o335 Histt e bl borRhi o B o Fbtr o sih il Tiep Shgeding the
commplkmernary foraigited, the apdagdent foemitibk hadlirhifdddgRBdisplacement and limited

transverse displacement.

Optionally, the ink inlet valve are each configured for sealed connection to respective outlets on
the ink cartridges, each of the inlet valves having an inlet opening and a movable valve member

biased into sealing engagement with the inlet opening, the outlet having a complementary member
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connecting to respective ink inlets, a plurality of
resilient connectors formpart of the fluid paths to

wo b@7nengd es from each of the ink inlets, the PERAU2005/001831
inlets and the resilient conqﬁctors bei ng nmounted in a
docki n rame_ for_ receivin e ink cartridges; such

f°&‘ﬁaﬁﬁ§8_“?géﬂf‘gﬁn?w{eﬁ&}ve BRpart< of REREEEH TR il efening & open the

valRaoasteili, h’heﬂﬁlbmﬂaﬁﬂ% hafstah WLt BfofrRdtidh k@it ItppehFﬁery P sealing against
cartrlg%e docking frame | s accommpdated by the

the,@ElPy et e SPRIERBIEY meppTrliRiFisys the meveiatalwanerbsire i s

OpiOiMlly OHE BEinthadd hEEAbIY s 4 pritfhedld cdriRigh BF ifsANitldh $08S inkfé’t‘ Brinter.
ink _cartridges contalnln% cyan, magenta, yellow, black

Opfiprpliyrihe &teray formationsis g eftrRAgriyce dbping mambsy, the fndet opening is the

holR/deftda® theCdlolhdnfhdfarias ithePRUALENRPGER 1’ Rl %fat:@ﬁro ides a valve
engagi ng t he pagew dth printhead when not I n use, Fhe

segt fﬂ(fd?tm?ﬂablﬁt"é‘r’e pembdier  conpri ses a mai ntenance station

opibhatt§, BdAbleabRhaldehethaRbhya. &R8201A8 ﬁc;r Q%lﬂ%ﬁ%&&gﬁﬁé’]&ﬁve seat

cartridge 1nto

station upon insertion of the printhea
supprEedy apased oftchraprassibie rssiliens eaterial suonthelr the eonpheafentary member

collf¥isB0n8 BasE ROGAE AR HINAKAR! | on at one end for engaging
a conplementary formation in the maintenance station
Optoraly tthaiconiophlesad basgta gpexglossvent extapl teyemt the qutdrenufat obthe ring
' imted axial . .
8 PURSETERNCH AR T B Sl e s conin
hea@pt i onal |y, the ink inlet valve are each configured

. ' L . tl et t i nk
Orky 5L SR e RIS VSRS o b Wi
portipe having sracksacamesimbdiieg toethe gperembefthdécaialhehd) i fhegd podgon

ngagenent .W.t.h _the i.nlet. openi the outl et havi a ... :
h AR ) et PP R PR PR s Alenfiva e g bttty atl
thermrrfiver badwitenclic nprgenteytmattchaddiBe ¢onlcal hea@BdTord thelifllet valve is
o g@&n the val ve; wherein, the inlet opening has an
P&Xternal formation about its periphery for sealing

Optigalinshe ink eartidpt edtlebiek @fi endull® cS1RABE REME: MaderiABHR & biased to seal
deFﬁgE@enghg novabl e val ve nenber. tionally, the

agatt e FER.0L e Sut#B PYTUPR ORPORFS the Treeis st etidigs yss fhe extornal

forinBtidnadnltBd inRAvAIVE sedlSadaiilél 8 addulaPt&lar ogaﬁliéfi'ﬂﬁlm!eﬂal bhffe the flange

poe,xtgrnal formation i s an outer surface of a ring

essqdiibe gopicakhepfespemythe dletalveiol e defi ned by the

Opfibrady, RS mA RHmAbn ARNES inRbHA-RCRal10 Qg%%i h€adrllfir QM{aFfmmediately
surface provides a val ve seat for the novable val ve

adjpgepifa the sedsp pidhaflange pertien sish dwbminimal|airds wanppdbetwieey tae sides of the

flafg@ BbAdh aALAE ofiOha1 3Bl agai nst the val ve seat
orted on a based of conpressible resilient

Opﬁéig Y:ithq ring ragmbenend theveciereahfirontion axe pcatetiivigivin & Gnpo@niveltube that
tapbrd ©wRAPBe bP PR 1R %aﬂrﬂ%@ to d%lzae\‘cﬁe %n.géérkrglﬁg Ly COxilegt%oF]igon during

. conical head has I1ts apéex S no eyon
instgllation. surface of the ring nenber so that the

In £RARS ; i Lthin the.inlet openi when
o GO B RIS gl LA o PR 088 e
inlet yalpt ontranpargairtehbles andaentamimbien Wi t h a f1 ange portion

' e fd ange.port.i on havi a recess .
Opf2helty ISl hde Ko AR LR e o A S ER R s s pore
sizd i &erg emplbwhilomiviraaly ogsigicthigihenkiflosi zed for a | oose
In azﬁu“gﬁs Irg‘?ﬁe{’tgﬁ?r%gfyrv?de& g%ﬁ}ltlﬂlea%t asgegl%?}l ﬁghér %onqllags%gaacperessure regulator

to cut fluid communication between the inlet valve and the nozzles if the pressure difference

across the pressure regulator is below a certain threshold.
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the air from between the conpl enentary nenber and the

coni cal head before the inlet valve is opened.
w@pioroeBd y, the ink cartridge outlet has an aPerAER005/001831

collar of resilient material .that is biased to sea

agai nst the side of the,flana .portion opposit the1
Opiianelhy ¢he Dsersyre raalaton his afipphRgm bifsedR el AR SRR PD YIS et
such BBy ﬂ%{r&{m Yihfe 283h SnAGR dTfle diddBraginyl aswiCaiehi presdure acts the

resilient material before the flange portion depressed
oprobite sidsni cal head to open the inlet valve. Optionally,
Op{i&l% lﬁ, )fﬁeec{i{@}ag{xpin@e' 1013y 28 citdifur, 40| a8dnt Y 14Qe SiBASdiameters.

aga} st t nnular collar imediately adjacent to the
In asthité espedt thetmaesehidpysationarevidss 28 ikisafge Toran inkigt Petheadgthe ink
cm%ﬁggggﬁngﬁ_meen the sides of the flange portion and

externdal formation. Optionally, the ring nenber
andar ihlesterapevalahe;f or mati on are | ocated within a

f | 5 eri a e outle
t rhgas.’r}t cﬁﬁlgtgolg(r&?%x% ggtgg? LR v RIS ndddMeH  ah Bfer @kl Fiﬁm@l@ d, the outlet

0 guide the ink cartridge into

valeohavingta sprospdsitioneddo therpytl¢topenire) the st hayipg aradiplly gepnding valve

ispect there is provided a printhead assenbly further
S“@éﬁ%rising a filter adjacent the inlet valve for

t r appinnglandkirt birokilies matedal catandimg fiem the sideyf the matlat gpeningdo the

filter a surface area larger than the area of the
W%@ﬁ%%S%%ZQFmg such that its pore size is kept smal

whi te idletwariseprinteadpishdstiid angulertsiiri ofkthe valve seatto gpen the outlet valve

furtE@&,as ct rﬂ@re is provided a printhead assenbly
uppnjogt mEBﬁ%?F §%a pressure regulator to cut fluid
AsGRBAHRt e @inl¢h Bpdae tharaitridgh eutlentadte byalustengapdinsttbe weiliort esnular skirt,

if the pressure difference across the.pre r . .
a sPepRH eSO B T R P BB g of ppgained air
caPbESMithiBed, B NG & ltdd Bubdleslicapby legttohinemegbablo levelathile keeping the

agai nst a regul ator ,val ve seat .such that upstream
outletopeninehig gL ip HS?]‘@X%% S&Héabief L%]% flaw (‘ﬁq%p hragm and down

In § FErRRMsPEE SRt i€ prdbided 4n16k QPEOSY dcCorBing e cl4imitli foriker kymprising an air
the di aphragm and the filter are._circul.ar gghgcent
B18 qrage volume.

inlgii fighromaTopichiien Vb TS VOITE SrUCHTS LR

Oﬁfogeﬁg’n{he VB R oRih e AME 8Sanah bh Kick 8fat fipod Gstdllationdin the printer, the
1 nk] ef printhead, the ink cartridge conprising: an ink

aisinlet wegts theotithns to gmogieieet opening with an outlet val ve

O@%ﬁal@?ﬂ:@ S i19%at 2 520itelcalQiht i Bpthfel A AR aliakibRinabY préer.
al v

aving a stempositioned in the outlet openin
Optiveallyt duritigars thg variabledolimeytreokire iicfheigk vigrage valERe cxpapff to keepa -
a I glﬁg' t IJel ent material extending from
“?%gﬁgl égo th%ﬂgﬁéréfébgéning to the valve seat; such
Intalfatther adpect Miste i pravivied pr ink tavidee futbercomprigngnmgif housing, the

St hav@la dodfny B! g toh @fe pYRleY,SvHRA the outlet
hquﬁ]g% fé?vlmétal gﬁﬁg f‘atc?:%r g@?ﬁ%ﬁgﬁ‘g‘?ﬁg@ﬁt% AU ¢ ptitite ‘ e outle
valve and the air inlet are both in the docking face.

Optionally, the outlet valve and the air inlet are recessed into the docking face.

Optionally, the complementary face has a raised formation for rupturing the frangible seal on the
air inlet upon installation of the cartridge.

Optionally, the complementary face has ink inlet for the printhead.

Optionally, the outlet valve and the air inlet are opened simultaneously as the cartridge is installed.
Optionally, the docking face is substantially flat.

Optionally, the outlet valve and the air inlet are at spaced locations on the docking face.
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As the printhead Met opens the cartridge outlet valve

by pushing against the resilient annular skirt, a
wG@earmeass omatically fornms inmedi ately prior tPCT/AB2005/001831

val ve opening and the anpunt ﬁ% entrained air can be

ni ni ed,. a any resultant bbl es, can be kept to a
Offel i inRE s R Rihire oeuBieag e At Bt lessibrmmenybis gise
opéﬂﬂ)ﬂd gﬁpdinﬁe fr a(ptédibﬁerﬁm‘éﬂ bicoduteadifikerdce B¥wead @e idkdnahe cartridge side and
th r 45 here is provided an ink cartridge

8 8P eﬁﬁn Y% m 1 further conprising an air inlet

Optivnhilyyind pfb@:{ﬁmhl%gﬂaﬂiﬂg%w)éﬂhﬁsfh BaphdghPihs8d Xéﬁkﬂén@valve seat such that ink
the i nk storage vol une.” Optionally,

StrUCtﬁF gﬁgi
PrEsie g fics e e e e of opgsiggpigiaphisen asd il présere on the

prmﬂeﬁuslabs@tceldnaﬁd&ﬁbrls{aebhﬁeafa fhgh, the air Met vents
the air bagmto at nosphere. tionally, the air Met has

Opfiopsliynhe giaghragm hay HApose Puqyigh it | sivhen diel pegshusnregulating
valvdes fpea.nter. Optionally, during use the variable
vol ume structure in the ink storage vol unme expands to

. Oncieaglyathe pivstusnrestieting velve s adfiftsven thh cartiidgt sitle vithy diaphrapm to

reﬁo&e%ﬁm%le%@%gﬁtaﬁﬁgﬁtgﬁhﬁﬁﬂy' ded an ink cartridge

further conprising a rigi ousi ng, the housing having
Ontiogaliykiha gerrlee frder comprisds mgowwmtrﬂnb ecd@mr@eyvoﬁmeonmnd of the

coh«lﬂf?t Heln @Blﬁlrecteﬁﬁetg let J}]a e%.ldct.i lot%%&)e}fll 0%121% ?ne% t{) %S( wd1 E/Emk storage

are bo ace
volugieaad mlomhrbsmh tham ﬁoamet gebclsssael byl’th@alt” b@ o dncifAlangg.

of By B2kt I, STRLSHRL L b Sau )
Suh;@tnﬁ%lbtﬂtit,lpﬁ@ﬂall th,aindl directly oppsitcthe todkilgavallGpit hmahd dartridges are
‘w%ggb%ﬁﬂFb? eﬁghoyfhface has McMet for the printhead.

I‘'ona

outlet valve and the air Met are
omxpmﬂﬂerdhs flovlin dve defiheg pars of theink afotage dgeme 8nd th& hidbdg8iEladjacent the
do naIH%hathesd Ckl% face i s s t|aIIy flat.

o fal R 8% Iagt & SipgRds é‘m‘i ers“’ﬂfegte valugeat
O;mp}_&uﬂeﬁhd: ﬂcbdgl tan fatadp iddeboter Khaag sé;ﬁf@e@%rt sidRRAHIS Yolddd€a concertina -
& %I %erﬂﬁas a ﬁreﬁ ﬂ;e regul ating valve that is biased

8§V & the gk hag K 4p4tet yse, it opens in response to a

Inpfcmdnb@emquesaﬁﬁﬁamen stotifl Qg idget BRAWERIMpEReI Nk ON
de and the_ ink on the prlntwead si de.

the cartri [
Opt F BHFY '%9339?%’23 15placeable pripthend|cattrides, theiprinthesd sattridge having a casing

ﬂmdh@@&ﬁﬁgﬁgama@qﬂmﬂgainst a val ve seat such that ink
iéure on the cartrldgg side of the valve acts of
onet

PHRreRtodyhaying agadla fre hpldios Hheaxsinthead eviriggroin an operative position - -

sudhlthdd e Qagtwidtl @rifhba 195}1}5(!39: 3;3 atﬁ'dg QA ttlgkeprmter body, the cradle
dlaphragnt Optional |y, ragn1 as”an "apert ure

hayipg %@qurﬁaqlqpkfof ?n@wn&m@mpdqmnt@r}efgsnmEn e thel cagingngpon insertion

of ¥ kM Bides sPBEN rotatdMith AL e regul ating
val ve Eag a Kt%r on tﬁ%lﬁgﬁbggggé SI glof t he

di aphsrcegha ftaé a Pemsklecaﬁng aliyérivisk wpplyd comptessiverfaret Sorforaimaining the
prihth&dichKrideORt 4 thQ Bﬁér tYV'e biBorCAl e ngt?g halsI ! t eciri“urgfrrﬂ?tﬁber e)aen%mg from

conduit in the in orage vo
theccomplgmentyy |f‘?¥gﬂa§@tnf¢e emgaghng thetﬁltierum%ﬂnmhonr rahatethatrinring ey

end tﬂ%%trﬁ‘cgurgﬂﬁébnﬁeg) e)ttg&is \Motnl'timp lotcartll?lg Ialg]ui%mgrtlt ?o &1% complementary formation

and is aligned with the direction of the compressive force.

By providing a bracing structure that runs directly from the biased locating abutment to the
fulcrum on the opposite side of the casing, and aligning the structure with the direction of the
compressive force, the rigidity of the cartridge at the point where it is clamped is high. Hence
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vol ume and positioned such that it does not get

obstructed by the air bag as it inflates. Optionally,
w0 b@7i06#48%t or age volune is partially defined bRCHADZW®E/001831

vvaII the roof wall being su ﬁtantlally flat, parall el

rectl osite the‘docking wall such that

g 1 e n e SPGBt b 4ot oF he Rides Brvesaeamet Aihave the
safpldveinZkdbystndshie docki ng face defines part of the ink

st or f‘ g volune and the air bag is adjacent the docki ngh )
Ontignallys frfpe dseption. fhe raile anddhegaping intprask jodfamas angygepeatry ephanism
WEeP&y,Sth@ RfiRad driidBe rofddlsl QAR laYnasg uﬁﬁlrrem%gla%?lafx%g{?mt after

op. and bott om sheets separated by sid
Whl??P ihisbipseddp 9tpa intytbp pmﬁatm@ﬁsm% air bag is deflated.

Oﬂti?onaﬂlyf e CishoR iRt 2 bRELBY cﬁ‘%@ﬁ’cgcté 1*3%’1%@&%9@(;{}1% %éﬂa 3Q% @esponding

kjet rlnter co rising aprln er
COPtéﬁF %@a Brigerhofiy sueh gt @awrrtmgm the printhsed eariridaciare connected to the

dt.h
ALY T e B NN
PORiEPR isueh thahens Bieicanttides ds rotatadrintd e operative p@ﬂboratthe\pasmg is a lever for
e
sl ke B B 0
Ontignaliygthe printhead gartridge hasta palevfldﬁh Tk agnthgidatructure w1th an array of

ne mhe carwaigpgﬁsot ?I%ﬂlyo Cael%cpgl u%g ‘Dg‘e‘itﬁﬁ?liq%fi

comt}mg to mspammlak m,letst, h plucaldydbferedilient @nhecaseﬁbnh @aabf the fluid paths to

By P KSR BEIE 061 LS e
a dOhleng:ﬂ&nﬁn@r h:aesvmg me lmkm”atlﬁdges rvectibit, lenditdidhlgpdnsionatidi@ntraction

, ntar for ti fo ngagi ng the ful crum
Of?h gggn%etl onpmg[uec ng{ Earhivﬁ ‘tges k Carieq docking frge 1asigapodated
by ehetresilikmt Eanaevrdriie | ocati ng abut ment to the

th the

ol e formati dis, aligned
Or B e Bk EHE° BaBREEE] ereris e oLiip 1F Giderigha nk cutrides
coﬂﬁﬁlﬁmgﬂ@nsmamﬁaweﬁo\tzmackraﬂmﬁnﬁdlrédaﬁﬁ fpebiemy. t he bi ased

ocazti\]ﬁ ﬂ% abut ment to the fulcrumon the opposite side
& hegd cazirideahas grnaiyjenanee statipw for graasipg the pegrwidth printhead
Whéh h&Gh LRNthe fnk}ehﬁuﬁ&ﬂﬁ'ﬂﬁﬁ Sdn¥Risé O B fntedal6e s”cétﬂ;h %@é’ shgf“t for
e cartrjdge at the point where it is clanped

detf Y ShEARiag iranantigngd SA0R upRSf insegion 9the ﬁnnﬁa@ad@aﬁt@geargte the
prifief, tHeluintEahceQlatibh 8rivehift hAYS aﬁfeﬁg A6 F G R bnd VY Gor

the sane | evel of robustness.” Optionally, during
engaging pepyplemeniay Erpation ip e mdinsenapesistagion; sy thait when ehgaging the -

- coPPleR¥Riry Gk, B AP WARLRRA Yas lﬁrgh?ed%dapalléﬁ e aC]F]t and limited

cartrlgfge rotat es agai nst a bias prior untl
tragsverse diplecemeitnt | after which it is b| ased to rotate
OptidhAt € iRRREAIvY %re[lag(g’ﬂ &Jnﬁ ecg'?ﬁ' 5 ?o d Aot fo ?e@%ecﬁ'ge outlet on

supports a plurality o tacts recelvin
thednl %@rmﬂm codly ¢félgepgl¢tmi‘gas bmm@ememaq@lra meweblelyalgty member

biaSdiGhos ihg E[%g% eﬂf P e Miet 8F [ {bn %)&?eztagav(%n rid Im%gLe af gyrmember

connect e correspon CORtACt S0 Tl
for@eptyssmgéhc mhdveblp Vel maabbr oairdf lengizgenans withthe hﬂetmpemﬁg fowpen the

the cart rot.at e
valpﬁ %Jhtefeglpg e%‘% IEBé eI Ilia(s) %f? e)%t%alg ﬁ gut é S Ps%er)? %}: seafing against
thepmgd:tubn@ret thecoppidnzeotasy merhioer degags nmmovablb Rallvégember.

Opﬁc%alily %Reolg]rgnlthrégd S04k tb%(f: }ssa p%ﬂthteahde caﬁgég%tfgrrmgﬁg%bn in the inkjet printer.

Optionally, the external formation is an outer surface of a ring member, the inlet opening is the

hole defined by the ring member and an inner surface opposite the outer surface provides a valve

seat for the movable valve member.
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Optionally, the printhead cartridge has a pagew dth
i nkj et printhead structure with an array of nozzles
wo 200708811 ng i nk supplied by a plurality of iP&I/AU2005/001831
cartridges, each of the ink ?grtridges connecting to
(eSEective ink inlets, a plurality of resilient
OptienilBchomeverble velpemembsr hasconical hyadyfor sralipgaspst thAlyeggat
suppb:2¢8 EACksQf of'i:&ﬁ;tnbﬁiblé 1041848 mateifl subtKthhtth&dotapRi@ntafyenember
resilient connectors being nounted in a docking frane
corppspsseseibe base kyepek theiiflet velet r i dges; such that,

Op{i %r\ﬁttggtdﬁ?éal R4 P ANRGHs QPexdds £ B ERLEO 8 odidiurface of the ring
page th printhead structure relative to the jnk

mephersoitlpy theompicmentany arembpisis withiarhiglet engnisg Whepit engages the conical
odqesilient connectors. Optionally, the docking frame is
configured to receive five of the ink cartridges, the
Optienellyzhe eintiesentanrmeriibrr hes aoyjemn Withe dleraeaortipa op §hendythgélrnge -
por@i@g h%l\ﬁ]g r%e{:e%g drfd oﬁlgﬁg%cthé ¥ wénd»%é Eb[ﬁ?cla!ﬁéad,ttﬁ’é%ange portion
prin Aesd cartri ge has a rmai ntenance station for ]
hawmgradipmetet dized fergdovse sliding fitrvithimidie ithes wpendnte tp displaee; subgiatially all
i_nkiet. print f ' ' et Pive i
et e ot RO S0 2R K REBGE Bkl ke s
opgiedt i on upon insertion of the printhead-cartridge into
he printer, the It enance stati L e
Onf Ry S T MO Bt T o S el YRRl s bsed o ea
agdinst helde e thie dinypefportiva bppusité the tdvessnwichn thetndunio g uwttiat dxtamal
oS S PR DR AR TR P B R AP0 e s
pofiios @bpesseetht caidl hdadid @@n theanistnatvee di spl acenent .

RGN R GV R T A —

adjaédnt fol tlgQ8es of 6 Mafde pofiRnisidhhat vidhi@Baifia Wapy@d betwieet thé sides of the -
openi ng and a novapl e val ve nmenber biased into sealing
flapgrpogipetit e xiPhi@™aoBt  opening, the outl et having a

Optis ANy K Rhaf¥mb& AhEhe bREmAIEBMRSiISHh Ag 1§aRd MMk fRusibabniel tube that
menber out of engagenent with the_ inlet_ openi

] . . Ing to . .
tapspsap™ i dheoufleteof thgpds cartrdec e guide he inkserdgednin garToghposition during
indagsnal formation about its periphery for sealing. :

agai nst the outlet before the conpl enentary nenber .
Ing 3;;&93@@@,@ theee ipprosigpda wathead ppmlly accopitingrn glafmy 13 furper comprising
a filfeh ch'%%ﬂ@h@ﬁﬁe? Dot ﬁapghig{ah%ﬁﬁ@sdang Rbdehrhidlgis, for :

I nst ation in thein #u printer. tionally, the )
Onsienallynthe filtor iva e Fusfrce arealargspithar the grep € e gtlet gpgrimggpuch that its:pore. .

siﬂg?snlgﬁ{ sm%l%%%ve?ﬁ%oﬂgﬂétﬁlgttl%%nlbﬁ!)\?. de,f i ned by the
ring menber and an i nner surface opposite the outer .
In g fiurflme esppat theradie prozidedid printhead msstwbly prordig/igisiaim | A fuyher comprising

a ﬂ}gsg:?rgrr Eoir <$1(lt) hl\.{id cgﬁﬁuﬁgﬁﬁﬁggt%egfﬁg ﬁ]lmylp@gndhctﬁén&zles if the

coni cal® nea r seal i ng agai nst the valve sea
pressyp diffeeniconrrass e peuisiod regelator i bsliolylaeertan ihir¢shold.

terial such that 1h I n
ORI, s Sl gl 08 A FRPR BB ALY AR FOPEBERES s
suclothitomktrdaaastedsns adts on apaideddthe dnphragm hahdbwyesyread ptebwire acts the
out.er.surface of the ring nmenber so that the
OPQSWIS@%ent ary member is within the inlet opening when
OpptiongIRG &@itaphiagm andihe dltetrreadrculantadjacat dnd hatddmilar diameters.
In%ﬁir{‘{ﬂlag&gﬂtg\? {)%QFFglte %«g{t@g grsow ess atl Sargev\é\{d hpn%thfe!cu? e?sge:em‘tﬁ}(l) otr Iar(l)lqlkj et

printer, the printhead assembly comprising:

a pagewidth printhead structure having an array of nozzles and a plurality of ink ports in

fluid communication with corresponding nozzles in the array;
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portion having a recess corresponding to the apex

end- of the conical head, the flange portion having a
waelr@meeass si zed for a | oose sliding fit w thi nP€&U2005/001831

i nl et openlng to dlsplace substantlally all the air

from be e.co enent ary nmenber and the conica

head ﬁ 0 W@m‘agﬁweﬁ@g alify indypeitpdass.(the cartridge

ddchitg Gaimt ha\d&emla i1dt ©hlverasr s@ilecﬁébﬁiﬁéoﬁfm fdukis ofEach of the ink cartridges
reS|Ib$nt material that is biased to seal against the

regegYel AhE hemriganegirsiPioRalehiied cemmpnieation belwgen theiipk inlet valves
addhigd coﬁ%}ioﬁ@nglﬁ& pbA G R¥SShoiRte 161%(1&5&1%52;) AFioh A& fioﬁdrfchon of the

gai nst_the annul ar col |l ar” of resi

|
AR TR GG Telaf A g Iomrtiges delinegued t he
U6R fefiliedi@aschet@r W&nttﬂé%mltﬁﬁg]%txiom%’ﬁame%h 'ﬂ%% h¥ad sItllﬂgTure

external formation on the-inlet val ve seals agal nst

acepamadsfs ther diepat 4 TE vindisacmbly tadycid bamally mdneedgxemmg The
m&hadiflf chind e bQ@JeEﬁ fﬁ@ v%féﬁﬁotng)%}xen@ &b MYe Ao a1{1 ﬁm%&n% BP! pgay ,

bet ween t he sides e portion an
Pagtiquiarly & the dnngiindingh dlrectl@pb'q '@msmnbly( dféhe i n g menmber and

CcO:! 11l tl S a
Eﬂfas ST f1§9 dsQna @Tﬁ&%ﬁ o4 14y }ap 02 et of

frustoconi cal “tube that a érs toward
Ontjpaaliyn theaepiliont ehypectass gy @teoutdmolilan landar ihndrdgiar joiiied by an annular
wéprrect position during installation. . In a further
aspect there is provided a printhead assenbly
Ortivndlydlthe dgnnepcaddlanhave ilsBacﬁajlytm&m tho oqgen coilingnad tHel ahiin@4r web extends

R M L s P B B

Ongioeallyl the gantheddeaﬂsetﬂbb' ing malthbfad tdreidge fcﬁﬁnsﬁtﬂl@ﬂiﬁnﬁ@ theWekhet printer.

[ I
SRl 8 R e oo R 4 i e e o seaing -
enggepelﬂ\wrdlehie lalepbpeninb abcouilstRmMab ¥ catplemeitng nletbed B d@pﬂeZsmg the

ar. g9 ri s ressy ulator to cut fluid
e R B RS BT e i, e
inlieff opbinﬁg h)&‘s@&%ﬂikﬂlaﬂﬂofnﬁaﬁbﬁﬁb’b&t iBCeafifery 1R sQULS Sdalnlt the outlet before the-

uI r ow a_certain threshol d. t1onally,
cof“ﬁ% é’ﬂﬁ’%’e{' Frsses e mexble,valyeprbegm bi ased to seal

Om@ﬂall?SMe axte@EUbAta8bn ¥ah ¥@erSBAkceDHE Bink BRIMLUPHE §24 r(Il)enmg is the
e acts on one side of the diaphragmand d

I
hofeydeia) By tResdng raenaher andian dnoghyvEiare Qppesiigehe aisr swias plywdes avalve

sedt i® 1kl mphbrRIANVaadmbde filter are circul ar, adjacent
and hayve sim|ar dianeters. In a fifth aspect the -

Opr’slp pallypihe poyeakieivalye qu@gﬁ;r@éssa eonisaead fr kealing gakrsteitle valve seat. -
supbRREdT] ¥ bds@d ofRBmb RS reRlibd? 'iﬂ%fmgltﬁﬂgh b ¢ é Q)?rﬂ: aVI ﬁagpr)gleﬁber

conpri sing: a pagew dth printhe struc ure
COQPWﬁ?S@@bﬁﬁﬂiﬂﬁﬁﬂﬁﬂ@ﬂambﬁuraI|ty of ink ports in fluid

OOy hE 8ddi QN h i hh) 1%%?5){%?9&)@ Eﬂg%{‘l%ﬁrgﬂdetﬁe ouQer surfacé ANLE Y ring

an ink cartridge d ranme ecel Vi
megibgy s that fhej Onmpbmentnrwdge@er is wéthipdhe inletigenilg cwihemry efigapewehe conical
heq#@Vi Ng ink inlet valves for seal ed connection to

outlets on each of the ink cartridges respectively;
Ovtiprpllyythe mnurémenmymacbeo has af stam WEhih @dngdelpottidn on its end, the ﬂange

PR GTTATE BRSPS S p By e i

havingadignetar sived f@rcadbcrsa siidmyﬁt 0&f1thirhhe inlet opening to displace substantially all

the air from between the complementary member and the conical head before the inlet valve is

opened.
Optionally, the ink cartridge outlet has an annular collar of resilient material that is biased to seal

against the side of the flange portion opposite the recess, such that during use the external
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pagewi dth printhead structure relative to the ink
cartridge docking frame. Using a resilient connector

whedneet1se he cartridge docking franme and the ppCTALZ®@A001831
structure accommodates the dil ferent CTE's in the
assenbl% to avoid thernmall duced

ForppaGAR Lot BAIHTRS AERISLIbG AT ARy gf o8 %ntgﬂ& ﬁf’éﬁﬂf%the flange

po&eﬂdmééﬁedah&@dnlcal KeadtO0pet thefnletRbRY, , parti cul arl y in
t he I'ongitudinal direction, so that ass%gnbl y Iihe
col ar immediately

Op@@wﬂwm%emaé foremation Qg nlst Mgy eseals agpinst ¢

adj RAB i kide? B%@ Ahnge @Bt oR Bk that nlidiRal £6ik trbiRl between the sides of the
connect ors have an outer collar and an inner colla

flapgsinenipnipyd tha cxiAmal farmagien.  Qptional Iy, the inner coI | ar

Oplﬁgl\[a‘ﬁ tﬁe Lafhahbey a4 1B 'eﬂer’hgﬁor‘ﬂiéh&f ar€ Rlchid wBA alfRtoconical tube that

annu vveb ext ends di agona y fromone end of the
tapiers m@var@tﬂeloaﬂettoéthp ik derfridgede gwde themkoprridasdao gprrachposition during
collar. Optionally, the printhead assenbly is a :
ms‘Pa%%ﬁnhead cartridge for installation in the inkjet
Inp ﬁxrtﬂ;eraspecqhsneommmﬂed & printliend essenybly Gusthpreomprising p Elter adjacent the
mlé’t%ﬂz'e@o‘}t {Jﬂnmg‘%lgﬁ%‘@ﬁ’ésﬁm}’@o Yhufih@ber biased into sealing

engagenen 3 openi ng, the outlet having a
Opmonthlyetheﬁttalhﬁls asihes artolrodephaede aeg of the inde wadsing syell tha its pore

er out .of en enen &Ih't? nI et opening to
SIZSng%pttsﬁlaH Qiea Ve\%ﬁg’rcgnsrﬁ}m%{ehlgl 1 ‘openi ng has an

In e firthemapect thereat provideboprinthehd agsemblp Iﬁmhyr domprising b pregpure regulator

to 8‘831:“23‘; %@%ﬁgtu%%g%ﬁgg fd{o?r gttevgf\r/g § ocml)ne n%%{ég %rtﬂei ;FI%S@B% difference
acfd¥d B¢ pretsufeqeguidtordnbélew aneraitt threslmltt face of a rin g

nmenher ., the inlet openi is the | e defined
O P e O R ar et b e ef el ey ivesea
sudtithdtapQreph@Ydseles ads dibdneaids efthe Hiaphrhdie ambdosinl serearapressure acts the
nmenber,. Optionally, the noveabl e val ve nenber has a
OPRQSHF 8i4¢- head for seal i ng agai nst the valve seat -
OpHRABY! the diaPiitadn BAFBE fiRér eiRhles sdjideat dn@Siavd iilar diameters.
naterial such that the conpl msnta rrber %or{rrﬁr esses .
Ontiegallyaihe PERhERI AT GRS bt @Fing i wppaft %FW fhead and the
nl§Qpriaat hﬁ%@:@ad‘f@@r hctl&méﬂﬁ)ﬁnﬁtﬁ&ﬂ ch@idgXd ﬁf@i)eﬁﬁy@ﬁ&ltioh €uch that the

outer surface of the ring er so that the
pageyipth erpteaskiy adipqepier paper Rﬂﬁhttbrm*ghtha{éh? inkist P‘&S‘%n?"]i"@e%h@ﬁmg

méehlo%ntgé S8 dle bithe Qﬁkt%%teﬁ@ﬁg forfRh bR khtde mdchShism whereby, the
npl enentary menmber has a stemwi th a flange portian

prmtheact eqrtgifep TotakRs agdingh g biappiariuail raghing @ balapeeqeing, after which it is-
blé‘s i TS SRRNEL R dperatiiepRREX end of the conical head, the

ange portion having a dianeter sized for a | oose
Opsionaliynthe printhedd daitridgethes & edsiag thepwmberts atmgw%u pgigthead, and the

pnnltjeki) %@ﬂ{ak ‘:il J‘a)ﬁeq!)ljr%ﬁc{ﬁ?g tﬂé ﬁrn: tﬁegﬁrbeg&fd gratlve pos1t1on such that the

conp ry 115 t he conl C bef ore
paugewldﬂa pviathead is 8dj @@hfenhpelcnath dsfindd by, the lbrenterrl’ohdx; ﬂrqqradéfd@mg a

B g L e 5 b 0L, e s

capteifidd sorthad potstes &t the opem:tﬂrs st1t8mchhdrha,tth¢jcmdln bassdasehlgeating

S5t OhESIS o P LB sl

position and the casing has a structural member extending from the complementary formation for

engaging the fulcrum formation; such that during use, the structural member extends from the
locating abutment to the complementary formation and is aligned with the direction of the

compressive force.
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portion depressed the conical head to open the inlet
valve. Optionally, the external formation on the inlet

wo adoveedenl s agai nst the annul ar col |l ar i medi BCEAY2005/001831
adj acent to the sides of the_flange portion such that

mnimal air is trapped betméén the sides of the fl e ..
Optjsoally, the phyality ofdntesertaidpns I COmBEsThEaB A2 YGhAY 1 B k?’iﬁ‘gnmga red ink
cm&ﬁ@% menber and the external formation are |ocated
wthin a frustoconical tube that tapers toward the.
Optionallgtheyfrinttived ¢ankidesiias pipagswidth pepthead apdipmpigienggp SiRtop,ar
en ohd] %Qﬁ‘é ?ﬁﬁtﬁe%ﬁ wiGShdt iixpﬁke,dtﬂé inﬂﬂ:t f)ﬂﬂftérffﬁrlt&} bddbrisédh Maintenance station
“rurthef aspect there I's provided a printhead assenb g
driveishafhfer deehahly eigagingithe patniqnaggjsiati@hpop st gf the grifacad
for t ' ' ] ' DLARHAARE Sn dnfRBAol¥ation at
aw?ﬁ'e?#ﬁ@%@ﬂﬁgéh%mgﬁgiggi“gggéﬁ?érger th%n ?ﬁ%garea ofalona
onetdné forrh@izing peorplgmeniat farhation ip ghegenintengnecestatign;suglt that, when
smal |, whi l.e adve c bGhd O haKlirh#QMixial & t
enshiing fig r°°‘3ps1%né%”?ar¥ ﬁ%?éyﬂnﬁg ?‘%F%%éﬁpg”%% B e Dtacemen
and litfiitddesansvanpdisidacages. pressure regul ator to cut fluid

cQ ni cation hetween th . ozzles if
ﬁl%%gﬂgﬁﬁg@Eﬁ@”&???@?%ﬁ@%“@%%%égﬁﬁ%éﬁgéggg‘$§n$egu|ator _

i s hetietead careideaivith b ipristhbel ald a GpintenaeeIstation fee enpeging thegrinthead

regul at or has a di aphragm bi ased to seal against a
When Bl I¥S8r val ve seat - - such that upstream pressure

act § pAfteitdy withle caliletfherectivp thagmiridgsd atbamaigtenaserstation drive
pressure acts the opposite side. tio :
S AR GHRERR LT PROGPGF Sy Rl bt e rifhead crridac
intd B RradieNht Mbinftha@ide btetich driop khadiialing an ¢dgegeprentnfolresign at one end for

cartridge has a_casing that .suppor t he ew dt .
engggioeAEHECTAREE, RERFHAR BTk "y AR e e Hessing the
colPbAbRsty fhRatinl 1ht BEAGoaE fog@a hbdlimitedopiat ditplu@ment and limited -

position such that the pagewi dth printhead is adjacent
trapsverap GisPIFaMeNlt hr ough by the inkjet printer; wherein,
Byt%%éftﬁgtidg%@%ﬁ&ﬁg tHeltBout Ba6Y BafaRd tHel@iamhdgtdtion e thetit hasa - - -

0

orm-an over centre‘neghanisnlmherggg, t he salli ;
centain podvabief asial aditge ere Riveshaspping Will tprats asiepss ofpisslfenmen
as Eh%%g%}l 0d af ch"f’tlhc%Q GRo BRiIcRHdle. ahis@roviveh & bhetHanicsl fowasi@putti®the
rotate into the operative position. Optionally, th o
pripthieart daeidgecrithowticdgelisasing the pruhend crifdee spseRe prpcedure for the
uSIagevvidth printhead, and the printer body has a .cradle
or holding the printhead cartridge in an operative

. Oppiosally e eagdmentiarmation igraepaiddat prospd af theddve sbafhapditent -
: mﬁ%t\%iaﬁeg sggaﬁ H oge%fak?gf re%fiv!: tbetP@&ﬂi\fétsﬁe{ft tg%gé/age Eﬁ%n&ig@nﬂ&ﬁ formation.

ul crum nmati on or. enga_lgl ng a . .
Optagilyetie at gaggmehbfomagtion maorpliualityed ditvegyangsend fhegeaintengpce station

m%gg%%%&ﬁ%!traggﬁ“%%ﬂ%nﬁk@g%FEOtates into the operative

ereln, the cr e has a bi ased Iocatin?~ o

Oprblne the dtive pel havea covgsrostss proélef for grédifigihe prgagrragnh fosgation mto
t he gni%ﬁhea cartrhgge in the operative position and

the preket 4 ihf GAE8aKC 8PPk t ur al  nenmber ext ending from the

o) f1ye e atider shaft by maintedito fhe pristagiagy aighe érel dppesite thp engagement

fogﬁ{t@&igg lpli)lglﬁlgg H twqgf,} llnq#erdl pri]\g)talf %Ely 1& tlﬂee drsn;ersﬂgitt %(ﬂkml%@ﬁf play such
that the drive shaft can move between an axially extended position and an axially retracted
position. ‘

Optionally, the mounting biases the drive shaft towards the axially extended position.

In a further aspect there is provide an inkjet printer further comprising a powered shaft for
powering the drive shaft, the powered shaft having a helical screw drive and the drive shaft having
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| ocating abutnment to the conplenentary formation and
is aligned with the direction of the conpressive
wo oroceexipe i onal |y, the plurality of ink cartriPRPQEAU2005/001831
conpri ses cyan magenta, yellagw, black and infra red
i nk ca t|on 1ﬁe printhead cartridge

I
2 YGear ﬁf&ag?s% oW Bt o 25 P Sasnca! i Fhe SRAEHbS-<8t datve g pich i the

hefied] s@Bg agietidghiechitht Md PRk wIfn 1iRAkd iohtidse plal,ne 1 nkj et
IE r]ier further conprl ses a nmai ntenance st at| on drive
Ordientlty, g pripidead cAraies havryesging ghat mpmtm@m@@a@tamwﬁy of

cob{@& fdr R&eFingPRinQfatal isth BrieRidA8RE c&Ridd dnd \)h énd, the cradle

prlnter t he mai ntenance station drive s a
haing a ftram fommstiomor engagins & pemplpretay f@mgtaxglongh@asmg upon ‘nsextion

of GRBRHARNGRE thaf, He TREIR0 rétﬁes e t@%@ﬂ@é}%ﬁmﬁ% t!h? Qasmg is a lever

such that, when engaging the co or ma
for, pyshiag the gt InfosREAgENe Adhy QOme%p@nldlag@oatacts on the prmter body.

Oﬁilioﬁmya&ﬁ'iﬁ%%seﬁeﬁj thd dRAIELhdLhADSHE iR Gad 'toSfBJalgng&%p Lenid mteghamsm

si xth aspect t he present 1 nventron provi S an I n
wherabpitthe P‘@@Pﬂﬁﬂ Fasiridee rotptqsapaing e ks pamtuntlhhg@hmgtarbakance point, after

WIQ(!H1[‘18%?&@%(1@%&9%@5&&&%%0&&&{I on for engaging the

rinthead when not 1 n use; "a printer body with a
On’élpa%lIYethﬁ onnth@déhfwad@e hahe bwaﬁrdtlmadggabuamit ® apﬁhyratcempﬂemve force

I
i T T —
megrEhet ¢xt@glelg|ﬁwmmt foberwon fuotinatjon ‘sueh niat dirgans eheStradtiralmember .
i ( ngage ntf i on .at .one end
g Rt L0, SRR AR E2L. B0 A
dirntalonméﬂmmmapzsssazblfmm such t hat when engagi ng the

ement. I fo t he naemat formati on has
OosfiBRRy e Btk TR b e O ShPDBtiene Gy a ey of
nozﬁles forejestinnink suppli@ihysd pluralityRQinkektidyed) tAcA G the ek daﬂﬁages

coffei 5 PSP W, TR 5! Shaibes B s gh o fd st o
theomuzlés fign vdch bf thelnRiaéts, the MR HIQSardf thcﬂi‘e&ﬁéﬂt BHXBARbrs BSnd MBunted in
guser uts.the carﬁ&lrl ge into the cradle. This provides
a dgolie g TorRecoiiehe 1k Satidessihi it Inesiiliaelcapanpiprigre contraction
of Webhgblvtﬁdtﬁ pithdag sdche t@ivetd 1A ﬁﬁ@&uﬁ%g H&c‘kﬁlg ?rame is accommodated
cement procedure for the user tionally, the
gﬁ’d ¢S at i on”is mounted at one end of the -~ -
Optlohatg, tabadcking Remb Re DaRESe & X X
pr elaat9| ve to t he dri \(;g@%ﬁégﬁt t gﬁgn‘éﬂ%ﬂ%ﬁggﬁeﬁgmcm@%

CORtRRE CYFnmagope; YoHav 1 Blackepdings gedyakesspectiwbnmt | on has a
Opﬁbxiﬁll?' thd ¥k et Phv Sy BRE §oxﬁ?t}%& ?(ﬁ %%ﬁ&%ﬁ&ﬁo %sgéc'u%]outlets on

a socket for engagenen rive vane
thedpk ¢agiridpgsyeach pfehqjinlet ealves hainganislehonsning el 2ou¢v@ble valve member

blaQJdQBﬂolsgalianE gage&wnﬁ e iSOG, ogﬁt ma%oapco'nﬂ)ﬁﬁ%ne‘ﬁpary member

socket in the mal ntenance s
for gleprosingligf movable Nglurmendbar out dfengagemme with dl;tynlait optiiag ®rgen the

ValoP R&%feﬁﬂe I%ﬁet%g%ﬁl%% FI% Fxtgrflmgrlmoaﬁ?rh%b%et its \Péﬁél}?g?fior %‘eﬁ]dng against

| ow ng
the | quﬂq‘:ttbgﬁ)r othé eamqﬁna:gatasxmbmber depresses the movable valve member.

Optionally, the external formation is an outer surface of a ring member, the inlet opening is the

hole defined by the ring member and an inner surface opposite the outer surface provides a valve
seat for the movable valve member.

Optionally, the moveable valve member has a conical head for sealing against the valve seat
supported on a based of compressible resilient material such that the complementary member

compresses the base to open the inlet valve.
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that the drive shaft can nove between an axially
extended position and an axially retracted position.
w@pio7oeEBY y, the nmounting biases the drive shaP@T/AU2005/001831
towards the axially extended £05|t| on. In a further
aspect there |s rqovi de r|nt r fur
Optignaly; the sRyical hradagsdy Iéﬁ’fég?s b pxt IH’gt Ht}% of the ring
meﬁiﬂaf dorthd: R BRYRMEH.S Rafbeliavithi tke ARt being SGERWethapssthe conical
and the drive shaft havinga spur gear adjacent the
heggdpunt ed end for engagement with the helical screw

Op%ﬁa\n? th& By Rehthid nhral sidlyith & Elﬁﬁ‘ge%ftibﬁ oR &b B, S Tlange

he spur gear has Iimted rotational

pog@p h@\ﬁ%ﬁ 3 gpcesp paTepnanding ohe sk erd effhe mscabheéééﬁlert&nﬁ%&ftm
haﬁﬂgg%%ﬁa&e} J}fed%ﬂ a%&@ gﬂim vathiH tHE B1dt loYeris 16 QRPIBSS stibdiMhially all

elving print data from corresponding contacts on
thetefrfiqm betwesn thoehypmplameatarpranter s tae prnigahbead beforedhe fpjet valve is

% Qumation for engaging a conplementary formation on

P¥he casi ng upon’insertion of the cartridge; such that,
Optihgeliyathe inkaguridge outics basian penulasols of eesiliont matesial thayds hipged to seal

Bg, LBRHGOREAS bt twéx% 1
sshi? 43R0 e Mo AR ShiRki USRS, HEUEOTLAELS hnfoma
foanatlm exr thb gdgt val@pseals ngdintsy the duilagollan o€resilion matehlel hf:fQ;@I the flange
t he casin C over centre

poﬁ%nﬁa?{esse&% e‘?ﬂé‘@pﬁe%{iﬁj&eﬁ%e EtrOaﬁ]cg:art ridge rotates
In ag&thesispent Hiesesis pnomde anmkjeﬂ pringa firthegcamnpivising p enpdjapent the inlet

whi ch s _bj ase rotate into the operative
Va@si RS ﬂf)tnfbglﬁ contf'"%e a%t“ nthead the cradl e has a
In b figtheslashet eeterig pxafmdé aeinkjet @ingp ;ﬁlr;heacannmsmg 8 prevaard regujagor to cut

élpg}?Wg %tbnl%qt\?efegﬂa éﬁat Vlahfhea F?}éztz e5d 1igcﬁe %rfesrsure%ﬁfercfnce across the
pré‘gaﬁ‘@&rgulafbt&nﬁlomgufeﬁﬂmﬁrﬁﬁolﬂul crum for rmtl on; such that -
during use, the structural nber exte r.omt .
In p SESRIA APe AT FRESEL F B UPTR S R RS (P S %P#J%Wﬂaﬁlaad’ the ink
redefvoit!coMip@éingt t h the direction of the conpressive
force. Cﬁtl onal | y the printhead cartridge has a
pagé’vﬁe@ mikﬁwf"ét’v PPt head structure with-an array of

N0Z Z}n68k butlet B} S6dblifihel sBHcSMURP LorBelutiyation Bétweedl thé priHead and the
ink cartridges, each of the ink cartridges connecting

mlfﬁoﬁaé%ﬁ%‘éﬁ,@%dl nk inlets, a plurality of resilient

CONNBGHYaS iof BE [ﬂ(@@fﬂ% Qéluﬁl@@'ltfl hahidl iRt 16 Wink BReSZE ifS the air
fromeach of the ink inlets, the ink inlets and the

bagewhar¢ie duringdhiect or s bei ng mounted in a docki ng frane
for £ecehyd itBatld e tek i€ Bfalyh EREHe inkWhagk Ralume.

| ongi tudi nal expansi on and contracti on of the

In;iaegleuﬁnsfomg pokiima Aexiide bazthat cllapses et tie ikds prsditheprpyeRt invention has an
auo@ar dt 9610 IQ& tlger ﬁ%lﬁtﬁe b Bm%ﬁhﬁgaé) Yrhb Bk remaut:lshsealed from

|ent conn tionally,
thd alc,lhun@e inflated ba$ﬁllscmf hogmueld almpst %btéc V@d¢d| am of theisipgage jyRlume,
car ik r l.dge. | 1
therg ialidic %?%ueil Fn']fleﬁ E:F artggge . ?xilél%h it Dt gggst far SFSyr_emstance
to@ﬂatmglml mlythan hlmk|bag<has nf eﬂlaysmig/ es are each confi gured

b e 58 SORREL) Ab O RPEFLIEu Al B b it e
oublpEtitis B owtletl vatvethat Mmed/abseé andogeas uﬂmnamjﬂahm io theguainteng
{ th th t ut | et
OF ARe AE ARG Bt e B e Ry b M sl o
OpEstaRy, Igmﬁr iglkt 108 @ AasiRatcalvhitis fupeirédnipeh isfalationdn the printer.
open the
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val ve; wherein, the inlet opening has an externa
formati on about its periphery for sealing against the
w@io7e6s1kef ore t he conpl enentary menber depr esSBEFAUL®S/001831
novabl e val ve nenber. Cptionglly, t he externa
Ofor tjpon . i.s an outer surfac ring menber, th
RHoRalty. S aftitef 17 papeidrane fhe ovlet vale albﬂy ﬂ{etﬁ’éﬂ?t ivalye mthfeqir inlet are

coafighrédfol eHgegenteddt #E &mﬁi:ﬂ’&ib‘ﬁ{a}ﬁfohﬁh@mﬁ%@tﬁe ?HJ a6 that the ink outlet
rovides a valve seat for the novabl e va
aﬂ%&h S {ale] ape beth apeng< wram testajlatiopeof therABridgedn the POt ol

{}ﬁ)ﬁﬂlyf Bk coBalsk ReHRO tsestal?%d’lﬁ)luﬁﬁ Q&a}ouﬁgéu)%ﬁr{n%ﬁglt Ing face for

ased of corrpreSS| ble resilient materi al
abptp P EfERitEE A FeR et the pripeR whesiniiouaiswlve endibe air it are both in
thé MdcRihg YREVE. Optional Iy, the conical head has its apex

does not extend beyond the outer surface of the ring

Onfionallyy the gutleh salve #nd theripinlshasp ﬁmpvl fissprbash ofter.wi t hi n -t he
Optioh&ty, @R ERhAGmUREY fick Ha% hgﬂm
%p |3hally,ﬂ'h %2n€ g%%%?%ryone ﬁﬁﬂ s aggﬁgﬁ?ﬁﬁ feigoa] on the
mﬁﬁﬂ%ﬁg@nH@Wﬂﬁﬁmiéﬂmwﬁsn@md t he flange portlon haV|ng a
Ofifhg {
BERG 0 nSRaniy R b e ARG Stk I8 SO0V o
OHU@@@]&' @I‘v‘ pefieh galf’er andithet 4ii inlet dre opmbémmommnousgr ds thecbhsiidg@ Geinstalled.
om bet ween the
Oﬁﬁ%ﬁﬁ@%&ﬁ@kﬂ%f&%n%£ﬂ 3ﬁ¥ﬁé -coni cal head before the
Oritiohally, the valee acsuatyp éaredpenpheral seal thatQmighgen dleloyitlettvhil@e torflrm a seal
' I .has an annul ar collar of resilient
pnﬁg{oteﬂﬁ Ogﬂagtt\%ge oﬁésm]%ﬁ‘ ased to seal against the side of
Orttiarally) the gentpdrat b pfbsmm@@ﬂéﬁtﬁg wilee theitie BiasedWwsy, Eﬂbﬂ&hat m use, it
ring use the tern formation on the in]et val
oS3 Belia e oA o e st 1Bk iy side and
thebiek o the pHisthéddanige por tion depressed the conical head
the in urther aspect there

. | i
Opttlg%agl?g‘g %WSWWJ@%&“&E ﬂifeel?asglﬂ%?{*rém@ A% ERT g ValvE Fopt i that nk

pr@d}rﬁﬁ:ﬁﬂh& cirtirigé Eiﬂ@bf tHEVaHR abto bf dledRiRioR BiaphrhgrP MROhESRMd on the
nt.an nants. urt her, aSpeCt there is provi de an

pnf“ﬁﬁﬁdegf eGPt gp e OFrlt?Fflﬂ%?ft aMag a pressure regul ator

Optibnatiyf thé HidbtEaORA¥AR lafcuteQRroRE! WREAK FBEs WilEhe ¥1@§s¥1% r@éﬁgatmg
the nozzles if the pressure difference across th

Val¥e 508%h¢ regul ator is bel ow a certain threshol d. In a

Optie - the ﬁr%ﬁﬁfétreédi‘a@mg KRSEDE a 'ﬁﬂ&q{ﬁtthé)&rﬁﬁgél i&% i H}ﬁgm to
reservoir for an in Jet print head, reservorr

rergQyRpi Pubbley-and consamiagnts finn e dkage vol ume; an ink outl et

Optig&all®; &E@@rﬂrﬁgé ﬂﬂh&%@hﬁﬁseié Houit ﬂﬂﬂyﬂ}( gf&'&gg Oolgrgg e Qxd of the

t he prlnthea and the 1 nk storage vo
conslty bripg panaegterkiogheuleferalve ushushenendibeime aien ta ink Uithlh (che mk storage

Volﬁlnle QN ﬁlﬁlti%ﬁé@sru@@{haﬁi &oeF Rt ett(J%StrL?keél b??l%’ aiHAELE 2 ammﬂg {e i ng

- he air ag I nf r O m
Opflmally,ﬁke gk sfoerge velome marually defined by a roof Wall the roof wall being

substantially flat, parallel to, and directly opposite the docking wall such that the cartridges are

vertically stackable on eachother.,

Optionally, the docking face defines part of the ink storage volume and the air bag is adjacent the
docking face such that in use, the air bag expands upwardly in the storage volume.

Optionally, the air bag has flat top and bottom sheets separated by side walls folded in a concertina
fashion when the air bag is deflated.

In an eighth aspect the present invention provides a printer with an inkjet printhead, the printer

comprising:
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Instead of storing ink in a flexible bag that

collapses as the ink is used, the present invention
wWha®7a6518¢ r bag that inflates to replace the iPRI/XURWHB01831

used by the printhead. The ink remains sealed fromthe

air, but the inf|ated bag fi11% out to occupy al nost

al | THBE TG b ea of the stor age Volune, there is
| I ttiﬁeisﬁ‘é rshBRling Vehvé iﬁf $stabh@fng B Sl dHEn ﬁ&\?rfeﬁmﬁe%pnnthead

an air bag has far less resistance to In
arﬁdﬁhq ik TesgRuain; Whergin, e grossse wseuleiigivalys isrhipsedylesed rad cmens in response

tolaRedefRinih ASRE Hedstrel Bifderdc8 RLBGERNfel Nk cartridge for
installation 1n the printer and t e ink outlet has an

Uing 3 messyig F%laf%YalY@Vﬁidﬁﬂ’@dneéﬁQ@eﬂ asgpriptesheitls foapanmserts or spring
bihd38§ itﬁtlbliét "ﬂl@ pi-égs&rpleegﬁ’lﬁﬂ Ved[ve c&i& b@ﬁ%ﬁ{ ik oﬁtﬁ?oﬁhg ca?t%%ge but as it

is forned PO teria
is ﬁ’é’FWﬁl@ffP‘ft{V? to 1(39? FbG r@aﬂc’rtyfalve prethg rqplacmb@tcaﬁa@ea as simple as possible,

anﬁl’bﬁﬂgﬂhpbl%ssﬁﬁ% g }iﬂge {naﬂhygr%gerﬁg?p installation in

he printer. i s spaced fromthe
Thm qcten W&lla'f\sb@ in dderlnthhei @uotbtas 2 pahy ® doptht hessaie on thd @inthead side

nt ar
o EAIMMERS A SOPRRIEDS LA SRS s o
throygh the valyertb etop a:ememh peparestloppigrfuithes hedhé ﬁﬁmtﬁcﬁtd@fa\ﬁs%re ink.
OF T LA et 05, e BB A MBS
caaridg@dlhvm@an‘ iak ﬁﬁ:ﬁagaf vqilhmé dridrag itk cﬁlﬂﬁ(pilhe Iimlﬁugét)hﬁfqag én @tlet valve that -
t erei.n .t out] et.valve and the air
is BQ?S{% foge:aeag%o?ﬁﬁls u%ontlﬁséalgqgg ‘frﬁ%é Optionally, the
ommndum the prlessereaaghldting ;snve hds ral d@tphagﬁ bwm@dmﬁram@ 36 suc(Ijl that ink
e co nent e has_a raise

o e Rt SRR PO TSRS of PPN GoBisae B3 ik peaie on he
printheat sidepom oh fstodtlet sitié Gﬂh@&aﬁﬂﬂzﬁgnﬁ artridge. Optionally,

t he conpl.enent face has a valve actuator for
ORYEEAIFB® CRRER 16en GRRFE reBeh BHAIoKk iowE Rl Preesuieaudating

vabae dple air inlet are opened sinultaneously as the

e is installed. Optionally, the docking face
* ogighatlybf

BfitsPRIrPsrlating valvads i Sttt anythe eariaidgetidecotaba dienheagm to

relha&aabmwlésah@e&hansﬁﬁtsM}ﬁthe%naages the outlet valve to
form a_ seal pr| or to the outlet valve openin

Ortigpallyrfhe paytridge furthericamprisep a yarigblsvelimg saugterg in t%t: infggtorage volume

foVekbat@ink Befnk isarBiRdeS ok RIADutISUS !ﬂeeégs Aondtdh Hg'a% ‘of tdk above the outlet -
opens in response to a predeterm ned pressure

ValyEf f erence between the ink on the cartridge side and -

Ophibfatlythe PRiab1B @olﬁfh% 8&1\%:.?\/ i qg bagchtﬂl Qtﬂeﬂl' d¥e. Ef)enteed g atmosphere.

pressure re ulatin a dia ragm
Opdigedliisthe air iplst has adimmgibloses] thah mruptmkd moasssna’llatlmnntt]lrﬁepnnter
e X ATa—
cogfgured dorgngagemeyit siith gpmplamentary ;ﬁsmlagasns oQtHel p&)ﬂn&k lsqch thiah ehe ink outlet

ure. through th i stvhen

an&jjﬁme Q%?ng%g{??)gﬁlrc% ﬁ%%?gﬁ mstallertlon 3F! % 8%\4&51 a)t_F 2 y, the
Oppipeadls, thecartadgel mtthénrgomahsmea Hgid hausingl lhe howgthaeing a dockmg face for
abu&%dgt { éon {;e%%irl]ta tfggefonQEﬁ QI’H‘g 1h \ﬁ% ‘ein e out ertn\)/sYISe gr{drthe a11b et are both in
the docking face.

Optionally, the outlet valve and the air inlet are spaced from each other.

Optionally, the complementary face has a raised formation for rupturing the frangible seal on the
air inlet upon installation of the cartridge.

Optionally, the complementary face has a valve actuator for opening the outlet valve.
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Optionally, the cartridge further conprises a conduit
in the ink storage volune, one end of the conduit
whediongesaennected to the outlet val ve and ot herP@€nau2005/001831
bei ng open to ink within the jnk storage vol une and
Olgcosi [ nedlsu%h t hat Lt,does%@ﬁ get obstructed by the,
fom agﬂeé’gt qtvalyeygnd theaair infshare opeped yimultppsoyshies Shegagidee is installed.

OMQinbﬂESWHeS‘doﬂ&Igtfé@ibMlbﬁltﬁxﬁt'iaﬂl??la?y a rololf }Naltl thg r oof
at, paralle o, an

wal | __bei ng substanti al
Opfioraibe ax? Vg‘ﬁﬁ By hﬁﬂr?epea%éwhf@ﬂm puggegs ftheraytet velye to form a seal

privatd thé BgRSvaNeQp¥aRd. i cal | y stackabl e on eachot her.
nal ly, the docking face defines part of the ink

ti
0@‘%8?1 o ErevBitisige fusther comprisgsie cpadyitin the dikestasage volumegwe kihef the
COfl . \ 53 | .
AGEHeHEIInteBiRY tol the MRRY vatl\n:eanlé =o{h p@%g@%ﬂ? ?&gz% fﬂg\g@h&l tg? ik storage

the storage volune. Optionally, t
voluges and @oniAned ich Fhabit dossaptiseh plstrugisd i theainbeglas itficflatked

Optiond1ys HRGA! tdri}R vERRR \ﬂﬁ'lg RefillR bl rrool?%gll,i t%e AskLat l?egtig

In an ei ghth aspect the present invention provides
supgtanyiglby fla narpllalio, ang dlisectiyopprstiethd dodking weilisndhethat the cartridges are

veRRAMY e leabnipLeservoir; and, a pressure
regul at i ng val ve Foi establishing fluid conmmunication

Oniiengibye the dpeking fiastdnfieed pam df thtakistokage eslemy midrthe aihbagds adjacent the
. ' I i ' d cl d
dot:laﬁ% Beésieh it h a8 Lb[%tgirgg% ér:/xa g}écfs W %m%iggg Iﬁﬁﬁ%&%g gglﬂ{%g.

Ope S Iin .responSé ermn
Ontiohdlby tha eiz balas §lat toandimitore shedsi sgpraaedbiyaiis walls folded in a concertina

fa%%k%%itﬂ%%\ﬁg X8 AV9] ds the inefficiency asso%ihzt ed

aminserts of ‘spring biased ink bags.
In pnigisaspert the grebant imgltwa Ipueevidensd ik bartriige fope pi'fii?tkr Wit dngibkjet
4 cartri.dae ut. as it is nore cost effective to
P &S%fﬁﬁgaaﬁFP%%CS PVE™%n the Tepl aceabl e cartridges ‘as
Si nphénkasorfessiubkee, and build the pressure regulating
valve into th rinter itself. The ejection actuators
o R o ot s it e S i prPlieth ¢ ne
pr e eauirénleRpichefriin ittt dugacafe @ 19@find AEntb Bk MBabd volume as ink is

t hreshol d. gressure difference is reached. Ink fromthe
PR o 0T O "B cui Yol 1 haisilspare Rentored for

engueaért Wth R6:ES StkérRardl FRRRE S of WetpRiBler su@S thhf18e RlkloRid 88 the air inlet
raws nore ink. Optionally, thé ink reservoir is a

afeﬂté’a% Speectypen ofiRliatian of the Gwtridge i thepriierat i orf in the

Sepuratig e airifiit Bedk ihe bH@R vARY nilBmBEs thdMi ?Ja?d'g@,Q?aﬁép%ﬂggﬁ someone

and an ink outlet the ink outlet having an out
tangper wih theputlt gallsy pracs ¢ wptaliasion aWdthegeirdlowpuia the cartridge, the ink is

kB S HoI 0w thobgh 8 oRident er . Optional Iy, the pressure
regul ati ng val vé has a di aphragm bi ased agai nst a

Opfignally, tBeaif inletjisin flpid compkniption sithe veriableeunzer tmuétthgovithin the ink
stopdgSolftfnet N val ve acts of one side of diaphragm and
i Nk _pressure on the printhead side acts on the other

Op&iprpdly ghe vasiebld velpine stgieturdjstan einhbg spch thhwipdi aystatiapmih@s printer, the
air Ml ARAS HdTf bh oML N 10k Tl ows when the pressure

regulating valve Is open. Optionally, the pressure
Optiegplly zth¢ siginiebhase fraagible stal lthaeis ramurtdiépon dustallbiitgen HieGeinf.

Op#i?rgarl%s{ cﬁgﬂé ﬁ% @et‘/%rigb%@o\{gmg ist{ucg#ebig ltﬁeesinlgjl srggrageov%iu%lrg erylga{]ntdg to keep a
constant head of ink above the outlet valve.

In a further aspect there is provided an ink cartridge further comprising a rigid housing, the
housing having a docking face for abutting a complementary face on the printer, wherein the outlet
valve and the air inlet are both in the docking face.

Optionally, the outlet valve and the air inlet are recessed into the docking face.
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Optionally, the cartridge further conprises a variable
volunme structure in the ink storage volune for
wexpaneiiey as ink is drawn through the ink outP&/AUZ005/001831
keep a constant head of ink ove the outI et val ve.
tionall t he variabl e vt u S re
OpB%f& lw thq]cogfp){eéqle.ntamfp@ has 9&%&:@ r{ng‘:i‘ta)( g]B . the%ranglble seal on the

air Mt uPSPdnstiiatioR 6 @Bk Earirilab&t has a frangible seal that is
ruptured upon installation in the printer, % |o aIIy,

Opth@H&au the omplemeniarisigerchog a Ve wqt%éoréﬂtqpetm&ﬁa?

Optibn9Uhd &ltlel @Jl\)éean@fh@ aIr Rfetdikd oped dimdfaBedualyfab G E:ﬁtihcfg@ fis installed.
engagenent w t enentary formations on the
Optipally.cthe @qy&wgtfzwats gﬁéanilﬁb’ it et and the air inlet are

Oplagﬁarﬂ?l %@Ga% ééngt%r ha@%tp@ﬁﬂ)}ﬁ}él o1 @it dnbes Ak bl 98vd 10 £6MAEa seal

tionally, "the cartridge further conprises a
pnpntgﬁhﬁdﬂﬂﬁsdanopqnm housi ng havi ng a docki ng face for

opaﬁﬁaﬁlg @m& glte‘?%elaftlﬂgeal%‘thﬁth§b19§eﬁ@fo§‘€d’ st gfa?inrhse it.

tvavean alf inlet are In
opehs mkres@nsetge predpeimuneslifrgssure Higferaned ketwees |thﬁenle¢mth@ hetralige side and

thelﬂkgr%thﬁéﬁ?tﬁ@a%% fromeach other. Optionally, the

ace has a raised formation for

Opnuumﬂhyr the) gresslue: réMgg fdlee Ise aldiaphragh dias¢draghingt @tvalorp gagt-such that ink

i nstall ati C Fl ]L h
presfRe 8 ke Had HSC AL H I on Rl oF BAbintm bilfnk pressure on the
prihtheadosiidel aets ou sevotheOyitlé afitbd digphrdgme outI et valve and the

ir.inlet. are opened sj e

Oq%gne}lhsalhgghla@a‘_a a*sla %ﬁ"i“%k{"ﬁéﬁl‘g ‘g}gegn t%gfnteggugegx%gulatmg
vaexsdpamt i al 1y flat. QOtl onal .l y, the vaI ve act uat or has

OH%BS%I g grrg?slube?rg%{lat{ng%tlﬁee ag&?ff s on tgf\'ve éi € SIXC of\ﬁ?e &1aphragm to - -
refhipleia@babblys ant Rentaminintd flge tHeuwtilt. her conpri ses a condw t
|nt€¥e|nk storage vol une hecnd

Onsepsly: (e FEIes iy PRETSE oa uk}é&@sm&ﬁ THE N Oale end of the

coﬁ’cﬁiﬁﬂﬂm@ RErhetted toﬁKe th%ﬂaﬁebﬁ@oﬂhéﬂ@n& bahgg@n\l@inld RethBithe ink storage
ositioned such t it does not bstructed he

eisag pesitiqned sugh rhétlééoes @&%eb?béw‘g}egd Dorbe Fihkaeds §

Oﬁfﬁhélﬂ?ethb Mafrige bludhe @ﬁfaﬁﬁlﬁ? dbfned by @@dorwall] the fobewﬂp@efmg
bei ng substanti all parallel to,

subﬁtqm@elﬂx f}atdmpaélgli to gl Flgecty em?q%ﬂe e rpckingrrllsHch tﬁ#ﬁ’éﬂ cartridges are
veﬁggﬁ}rgt&gggie & &cgidei cal |y stackabl e on each ather. :
ti'onally, the docking face defines part of the ink
Opttopillygthe @ml%n&fa@rﬂﬂﬁlﬂqﬁ @arh Pk the s sfogagg crplaeé ARd the air hageig Pﬁ@cent the
doglaﬁg faRdGlin Eﬂa?fn usd) (S baﬁ Q@aﬁdsrupmlﬁﬁm JARMREM! Y hi

e storage volune. Optronally, the air bag has fl at

Optispaliy thelbbephasShciep sndsoamabests ssperaipdiey side W%lsff@fl?ﬂelé a concertina
fa%mona\v}feﬁ'ﬁt?eﬁaﬁltﬂag?s J-Ashion when the air bag is deflated.

ect tEe pr esent invention pr ovi des an
Injartéuticaspeat thegeeséns invantjpnipravédes wi ok reservpin kfratripter with amikjet

1 k .car d dsing: an ink storage vol uneg;
PN ou?lf lf%krets Hgom;)ggﬁ%i d communi cation with the
pri nd deelad mka;mdage volume; an ink outlet for sealed fluid communication between the

printhead and the ink storage volume; and, a variable volume structure in the ink storage volume
for expanding as ink is drawn through the ink outlet to keep a constant head of ink above the outlet
valve.

A variable volume structure that expands as the printhead uses ink, ensures that the ink level in the

reservoir remains constant. Hence the hydrostatic pressure at the outlet is likewise constant.
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an air inlet spaced fromthe outlet valve for letting
air into the ink storage volune as ink is drawn out
wao boooiei18e he outl et val ve; wherein, the outl etPUEAUZ005/001831
and the air inlet are configyred for engagenent with
l ementary formations onq#% hat th

nter such
Prefqzﬁ%?mheu@trewmﬁér%ceq vk cerigbeor HEGIERE (P (ypBpter and the ink

outleMds 3h B@ﬁét QRyOthatid ﬁla&a rcfoﬁéd@ﬂ@ opns Uph iRdtAIALIEA in the printer. Ina
eparating the air inlet fromthe ou%let val ve

furtiprmireferzessfopmahe yariable AptamestricRirei gn 218 Heg Y i Wrdpligented to

mnﬁ%gﬁ er with the outlet valve prior to installation.
out air flowinto the cartridge, the ink is nmuch
Optiesily,dly air intst hasavfrangiblegen! thetis BMIF@% upoaﬂsltaélh%ﬂni V2 SOMfge

eméédlrlmén%, ﬁ{e akrsinlletnis E%Uéxﬂﬁ&?ﬂgﬁﬁﬂe? Ao Qnd"’tﬁetbuﬁet\(rﬁ‘l% MltEe air inlet are
vOol une

ructu he 1 nk storaag vol une.
ied lﬁcmehgageme:e withrcomblewmenyasy favmatiqns gB fhgmeinies sugh thatthe ink outlet

anc{3 tﬁg a'S q)%h} oﬁ)%?eﬁl dpgéingt%)llla‘fi’ﬁ)h 8fthBbarkidge ﬂrthé‘ﬁrﬁﬁer the
ealr bag to atnosphere. Optionally,
Prdfehﬂolﬁ Itllie darthége foailser aothprizery 1hdiéhaysiag, thabqusing havige a dogking face for
n I s s/eal l 91’ t%ce oqr}h%]%ﬁltgt? rvlrl{&lzl‘e% the %ét 95194 Arﬂ\é’théjéﬁr ihféBare both in

fucture the | st orage
the\aabluﬂ@faee( da lacmeeOpﬂeﬁ:a‘pd forrg Ghesoudliet va&mmd te alrnm&etaiwpeced from
alve urth

h | et
ea og}ﬂ. déBPe gﬁl ¥ Ithg cggxp{éfn]e%tg f?ce %shaalr%&g(g Fon}lm%ﬁ ?orI rgptunné t]ae frangible
sa@@@&kﬁgnﬂ&h@oﬁﬁﬂﬁﬂﬂgmbﬂ&bngudgdocklng face for

In S5 O e i SO b A Sop s renit L Sl vatve.
Préfaaiy B prat@ halPppieanlrbgplatingrealathdted bivsell v]escdmdlc}t ﬂmt injuse, it
inlet are recessed into the cki f ac tiona
OpEndn FCERABFEIRBAE %@F&‘Fr@a TERSYe g Sq’géef“%e t‘?’ee%‘ﬁ% B Car%‘dge side and

thﬂ

the iHPbAHhE PEnthER sfdeaMoi lb&n@u&ﬁg lpre@iret! Berma thie dbcrldmgtfaatphﬁnes part of the
_installation of the cartrid

inlesiopgcaiPBmIcAny thepidhag Badigosph 80%‘1%5‘?&}‘0%? }Bsén‘?“% gjrbag
expdn@s @Y intBé Wibrag IVRNB Ikbdp.a dohiRar® UEddeF inkabye tiedtiethalve.

alr inlet” are opened si nultaneously the car
Pre¢ferablyisthe pir beg ha@j}gq t%gqugttor@ pheety 5@3{4@%5% wa@ %o deg 4% concertina

ﬁﬁmggh@ghkgyﬁ&ﬂg&ghmgptlonalIy, t he val ve actuator has

a peripheral seal that engages the outlet valve t he ink
Orftionatiyath ki ressryosyis & tepleprable ink) cartridag) fordnggstipmig the Prmter and the

ouglpcthag Q@#ﬂ& vaiveGndRd lgetsgcf c1BR8 afl d%ﬁ&fp‘éﬁ hsfafaHnad ih8 grinter.

al've I's biased cl osed, such that in use, it
Opimeadly tha Vme@#mwétenq sctru@tuqs iseaderirdheg iwith gn pir inded (yFRéed to atmosphere.

ogwn&ﬁ{jgl@ h\g@gﬁaﬁ g@gm e%;,&{ fn@tg@augﬁ ganpshter.

e pri tiona
Ompioasbithe alrelgt}@ﬂ 1aSpaneg1 fvcm the ollgt vadvey mg]p'pheggt}ﬁ/qt U@lﬁ%@é the air inlet are
s ! ink outl
B
andltl&pﬂmmlgnarabdh iopdnep npmsustatlam dfftle qartiidgeriethe rspige act s

a8 5 b ARDLAR, V0P e ot
abufidg plemplementsig Gade ah ihegrivat, wietem thepartlet valve and the air inlet are both in
the docking face.

Optionally, the outlet valve and the air inlet are spaced from each other.

Optionally, the complementary face has a raised formation for rupturing the frangible seal on the
air inlet upon installation of the cartridge.

Optionally, the complementary face has a valve actuator for opening the outlet valve.

Optionally, the outlet valve and the air inlet are opened simultaneously as the cartridge is installed.
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Optionally, the pressure regulating valve has a filter

on the cartridge side of the diaphragmto renove air
whebleasand contam nants fromthe ink. Opti onedT/%xp2@05e01831

cartridge further conprises conduit in the ink

tor ane .en condui t bei ng connect ed

| f 1
Opten @gﬁls\é%fkgq%e%%ﬁéubﬁmtwg‘yﬁ]@? end bei ng open to ink

Opwdnhllimtliehelve AdtuzBdr b PeripBbril Ral AN e Sdsthe iRE: aleho Rt seal
et abstructed by the air bag as it

prfoﬁfqtg ‘é‘gfg ‘% Bf4P$y, the ink storage volune is
Optivhllyathk pritterf hag @@rdﬁer@re@ﬁl@tﬁng\WivE that 1§ %1a%élpcflos\é@| shctﬂﬁétrﬁguse, it

raI | el and directl y opposi t

substanti al |
ORCRfE SRS HY %95?4“%&% Pﬁwet%%erﬁn&f: betweepeie iken the cartridge side and

thy ik bh erlplidthsddagdeabl e on eachother. . . Optional ly,
t he E}%tchkl ng face defines part of the ink storage
ORfongheths RS TR g pting aglve has adigrhremtbiashdamsiveta w@vefsamuch that ink

prédg&B o ﬁl@'&:artrﬂigéI §ife of A€ vAld achA oFfXRA Y1 ggﬂggxﬁqux(? m{k pfessure on the

storage volu Optionally, the air ba

Pr’é‘FP&ado%‘ietaﬁ?W%@é{ﬂ%e%@Baf@P digrlsgesi de wal |s folded in a
ORRBABY thé BRprASH h &k W& Rrd MEoudh i 88 dovsSRkh AL E’gﬁis?ﬂ{e reBulating

tenth aspect the present i nVERt 1 on provi des a
valvgdseedir for a printer ‘with an |nkJ et printhead, the
OptioKall CRELN eqd. Lok st orage, val yne:

Isan |{31] ogt ?M: l?or sg%llrl gh?sﬁdufﬁggc%mmaﬁlbngg Pnoity pgm to
refpie apbubhiescad cenieminggs frok tistigde. age vol ume; and, a

Oﬁﬂ%ﬁdl@btlhg C dggﬁrtﬁérr c&ﬁl&)ﬂge a chdtu%t Enr tlhn K %cﬁag% ﬁ]&l\rlnguceqe g{.ld of the

for éx pan
copdyitibeing C‘é!lneﬁﬁé;@éﬂm outletachlvefand oﬂher&bcwﬁng Q&n@chlinlk@shthizhﬂ:hé’ Bk storage

ructure that
voftalt3hq Rl ond utiTRa it N il s Sl IR AR BBt M intpteene -
Omlesﬁélb',\ﬁbq: ink seoragE Melume issaetiaily dd:ﬁmd By & bt hyllriBsioat wall being

B B0 QUL S 3o gt the i e
Velrtlespilyataela&blee)meam@bafrt ri dge for installation in the -

e i.nk outlet has an outlet valve that is
onfoifl fhe 5 Kinh MEn R Ssbiok ovar Yoo the gneag s adocent the
doqﬂdingrfhc&rsucﬂ thatdn ﬁw thb et by @(fp@{d% aplwatr zrﬁ the R@ragd rvblaéﬂle e

an air inle

st.ruc is an_air
oRYEiigns i S Hdorandgitory %qsyepafarfé byisidewaila foldegdn aconcertina
fasﬁfoﬁmgeﬁ)dhealseaélsuémecu s ruptured upon installation. In
H‘oodl nts, the air inlet is spaced fromthe
‘fvélet %ﬂe?}é © REFgOt inyratipprowdes sripiicathessenply fir en fnjepprinter
cofTp@red Gt fubOwitiest 1641 O&GWMM rfnfferd @én%{p sin.
nter such tha? e 1nk outret &nd

f or mat ons on the
t hedHipk migh valye foF gea tcﬁn@B‘mé@i aypsiet ¢rht§t= inlk|cantiides, thé infdgalve

ha G dnlih1SdDehifg hdder REVaBieSh1ve B%B&%rb@a@é&/ %%ﬁé%%%agﬁggﬂ% with the inlet

further conprises a rigid housing,
opeingol Pist haying afc@mpmwnébec @nmpemg &wyndvable vae member out

of éﬂéﬁ‘ge%htmﬁﬁlrthe iﬁ(ﬂa@ Bﬁ‘é g%e{%%é \%; o W er?m g, 11;]_{ %ng has an external

inlet are both in th
formatigneapeus dfs pmnhﬁrytfhxese@lm agtingy die\matla rbdfoteh;he acbmplemélmry AkRber

deﬁae&%égvgﬂiwmg% Qptionally, the conplenentary

face has ralse oFimation for rupturing the
The opanésigisrebesdimiensioned krepravide 4 suitetle ifkdlowi s @ldlbgttb@fingf seal before

theli{1& vGRE Bﬁéng Yt amount of entrained air can be minimized. This keeps any resultant

bubbles to a manageable level that can be dealt with by bubble traps along the fluid flow path to
the nozzles.

Optionally, the printhead assembly is a printhead cartridge for installation in the inkjet printer.
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In sonme enbodi nents, the conplenentary face has a

val ve actuator for opening the outlet valve.
woe@e6aRd y, the printer has a pressure regul ap¢CTIgU2005/001831

vaI ve that is biased cl osed, 2 uch that in use, it

pens in response to a prede rm.ned pressure, .

Opamﬂar the ederpal dopmation in an PYHRr syHaqepba Hag éiﬁe‘g% ost ongrpipe is the
hofel#RfihdAoy A rideneRibeUnd @A thnet H€facd dppésitP &fetolu&t:l kudfabe/provides a valve

preferréd form the docking face defines part of the
seqt fE the aovable value wBbYANnd the air bag is adj acent the
O&%&l‘l}n Qlefnﬁﬁgab&l%tbe%bef hs 42 6nicd] B&dFbrlseddRg a@ R0 Falve seat

upward he storage volune to keep a constant head

sumfortrsch Rn abﬁ@vbofwh@pr@mhleﬁswant@@teﬂﬂ Séﬁleﬁh%hf‘gﬁomcpllf‘éleaiafy Tgqpper
coggﬂedqeg Ak biQko gtﬂgqﬁgmvgheet s separated by si de vval l's

in ac certlna fashi on when the air ba
Ontfiefidliyt e confyat haad has its, apexdoes pit extarcbhoyendrthe Quter su ace Of the ring

mdnBR §5RA kaleg %n}qumf%& WM@% £ Within RS @l Aeh@BP wihBn & @sga§es the conical

printer an nk ~out has an outlet valve tha
hegl. ased cl osed and opens upon installation in the

Opﬁ{g})h%%}}e{hg g(é%]%ll\;l!:r? ﬂar%%emgé}%a ﬂtérﬁl Q’Iltﬁ aglgﬁéoé%rtﬁ)hs Phe Etg L tﬂesﬂange

vented to atno
poﬁhmihavmg & secest bereapanding kethe hm ead ofrthmesinishlchead dle ﬂﬂna@ parion

t yr ed u tall (AN

RSB R b0 BBl B8 R0 Sl bbby
thé fiefram bbtekenad mrmmntahsemﬂnlver amd the canicel lwad béfguertecinketyalve is
engagenment with conplenentary formations on the

hter such that the ink outlet and the air inlet are

Ofidhillyofhe irtktatiiidpe otk had dnainindar coflartoli Eesﬂlamthnatﬁi@bthams bihged to seal

tional the ca e fupt er. €9
cebintity s oS e SO meriop e pare vt ok bherint AR S
foritibh b the 1€ QRIPE &aBALANY tHeagmularolld ef rsilialt @faterialief@e the flange
the outlcilvalve gthe ir. inlet are both in the
Hireidenrgsspdibe co ﬁ%‘ 3 pRpR eﬂ%letoVﬁS’Fet valve and the air

Oﬂ»tﬂ)h@ﬁy, e @xt&ﬂﬁ%&aﬁb@ﬂﬂ 2eadetative §eals%m90ﬂﬁ|ahmﬂartchkhr immediately
npl enment a:ﬁ% face has a rai tﬁed formatj on
i

it it RGeS the Dape RoFisnsueh e itg aaﬁlﬁtrﬁmeg@ett*{ﬁ%}hthe sides of the

ﬂdngéﬁcﬁh&@énu% RlerdalRrB@ld! | dge. Optionally, the
onpl enentary face has a val ve actuator far opening

Opfienstip ihecing pemper andykq etrapal formetins a fppaiad Wi RO tobe

thét t£pe¥sncl)\%rd ﬁ{e%u@e@ eP@d ikl AHEIRRNS OUE the AR chrliRIgE 8ltd EdridBiposition
Isinstalled. Optionally, the docking face is

d@agmseﬂetioal ly flat. Optionally, the valve actuator has

In?a cf?tﬁlﬁ %@& ersSiS Blovidb@h ﬁt%ﬁﬂé%g eitteN@nPHLiheh fikeH aMfacdnPthe inlet valve

prior to the outlet valve openi ng.
foq;app@maallﬂbybblwﬁedp@ﬂtmmhas a pressure regul ating

O%t?OnX@r 'ﬂgqﬁte} s Q'sﬁ{’a%g aI%Ll Qﬁ‘&g that? HE tAreta Ef"tthe it %?&nné such that its pore
pen

i'nrésponse to a predeterm ned pressute
su:h if kept emallewlilstadecaselit doastrigtiagdle inhBowar t ri dge si de and

In a | o la(ts 24 tﬁep e Itolvﬁteg' g ?‘Hntﬁ% g%me%lﬁy %l‘ é&fn g a gressure regulator

Sressure regul ragm
toagafluié bommumiauen lmmenshﬁclhlet *haa\te andihe pozzts aﬁrtbe prsstulgglifference

cart.ri dge Ssi delato lsggowa ﬁl&’f one si de of
A8 BT PAG T aiTE™ T ik pressure e printhead side acts

Optﬁb niaflg; tibtpressurs feglatof has hehaﬂ’hﬁgﬂhlbm to 6ot againal d lygulathevalve seat
suth SRR G o B P R s of e 4Bt ud 8o o4 plERRS acts the

opposite side.

Optionally, the diaphragm and the filter are circular, adjacent and have similar diameters.
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valve is open. Optionally, the pressure regul ating

valve has a filter on the cartridge side of the
waelr@pheagm t o renove air bubbl es and cont ani naPCFAD2A001831

the ink. Optionally, the carfridge further conprlses a

conduit in the ink storae\?élurre one en’3 ot
Optise i fhe DEaihARY COTSES DERRITBE LHE SHRPT A PSTO PR 35 e prnter
bod? HQs DPELITrR RERink BheipRkthbid iR 1R ah Bferditve p@:gfon\cadH AR the

d positioned suchthat it does not get ‘%Ztruct egum}/

pagmétha:rmthsablsa@a@pt 3 pepprpaghdeliopd bygheprimser be g

mse?t%cﬁlr Ylf?:l clogsiR@htetadd tb Yorﬂl%l Nekebye ﬁedh@xﬁim Wﬂbﬂeby, the

el ng substantially flat, par aI
pringfredd dartr@gc ro;f/at‘iws@s&tﬁblaﬁ pordatikie talaggrcomt e f?’ﬂ&h itis

b1asgi;ﬁ<§1ro'tag€]glﬁt%tﬁéﬁ)e}/a (ﬁfﬁohy st ackabl e on each other.

Ing face defines part of the in
Optgmu;agt@ pmthqarbcaandgethaea gasinglibay SYRPOrLy @?@ewdthm@tb&&wwlurahty

of coﬁt%cecs MG AH ?gpr‘h{ha&%% Ldifes 'nﬁmg @&t%ﬂl@pﬂ@%ﬁ@ )t’heI Printer

or age I ona the air bag has f
body bpviag cﬂadﬂb forokimgdhepringsad @ar@dgw agjoperativeg |pps;tl%§uewat the -

pagf:wdghprg C S t I %cefn?ac‘ g%pg{ha%&rﬁn&bﬁy @113 hnﬁ@ﬂ:o'd? afitht @Jn@éilts on the

as e rese venti on provides a
prirfilidatd bﬂﬁﬁ@e aﬁ&eﬁﬂﬂbtyd focdhe tamresmhjileg Cmactﬂ@rthﬁzm‘mqr godsethe cradle

ha\%q%rea tﬁ&e Wr%xgg%% g{;%%g%m%rﬁecoﬁlﬁf%hc itd;ry to I%Ealtlglll( Pﬁ:t’% £s'n%gl%on insertion

of tﬁe adrﬁ‘ﬂgé; Qidhahdt] thacartoidgenrotates lired tlmrmptl’a@vqmbatlmamdrthqj@emg is a lever
t | h t

MITHTERTEAE S AT

- OplitHa8Y, tRPSMHtiGd cdrifidgeohss hensmmtrsgpp@rts @pq;gewrdﬂnprmﬂgead and the

pmgeﬁrglngagé hféﬁ(%rcrgﬁ‘{){?eg‘ﬁéng ear ﬁo N Igdg\égrll \ét?o %}3 fixe posﬂfgﬁ sOh that the  —
pagbliehiinthdal & ddppkat a gmﬂpamg dekfaﬁd an thepneuenlmdyﬁm cradlle baving a -

about its periphery for seali t he ou
ﬁll%mgp@napﬁ%P sqﬁgglg%ﬁqng}lg;nmggmatg o) 3@ %asql%gpo% segc on of the
caﬁ‘fﬁi ¥ 6o (IBITDRKkates TS 1R PEAAING position théteiﬁ?ﬂﬁlcﬁidﬁmat ®biased locating
prowdeaswtable|nkflowrate and form
abument toamby compeesFilg fofceen wuntawghe fﬁléﬂea‘?ﬁ?&ﬂ{i

podtidd /Al Rieckagth hé_% ARtri@urAl MdriBeZ &Hendidy fFonk@E PSmFeentary formatlon for
resu tant bubbl es to a manageabl e | evel that can

enghginig thefiuicrobfpripation) sach ﬁhat;f%anag Bifgthe pEvchyrlmprorRenat ﬁ‘-’m the
loctagnpé aﬁ)ﬁt (ﬁtz | iScond 9%31 &91?] th¥natibi 8ndAi bifdnBE F6ih BSIBERION of the-

cart installation in the inkjet
coxppnemwrfm@tl onally, the external formation is an outer
; c f agdl '1151&8 riffREs Bfctin® Wilhm array of
Oﬂil%aﬁ@' & ?%Jggeag 5}9,}1(%@” n ngmr én an |nsne$ surf ace

noquqzscfen Ey @tmglmk@unphcd osier flarelity of theiteleenrtpidges) opeh afdby ink ggriridges
havmg one nfghp | &1 ¥ ets Vis %‘El@@r aqd%%) glﬂ? bk %Slll&lﬂ %oﬁﬂ&‘:‘t@@ Béi&each of the ink

conrt or seal agai nst
inleta eespa:luvely,sbaﬂcsmm pmnneceots 6omingtrag eflthe filui te ghpinoraes

r esi t.erial. h.that  t i
coggmpcﬁg%tg Sen%{gl( a% dgs, gle 6nke1ﬂfe alﬂg th%?égp eﬁ%&f&s %Q%ﬁBunted ina
dotkihg frmad foy rectihidg dﬂﬁmlmftnﬂmﬂsublaﬂlaﬂ tongispiinel ekpatsiongnd contraction of

the(:e fgggv% th per}ilot{]egd gtpu%tulgeurglg{westg rﬂ{eaxﬁke ca?tfndtgebc?ocf{mél @ame is accommodated by

the resilient connectors.

ghe operative

Optionally, the docking frame is configured to receive five of the ink cartridges, the ink cartridges
containing cyan, magenta, yellow, black and infra red ink respectively.
Optionally, the printhead cartridge has a pagewidth printhead and a maintenance station for

engaging the printhead when not in use; the inkjet printer further comprises a maintenance station
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menber so that the conplenentary nenber is within the
i nl et opening when it engages the conical head.

w@pioroeEBd y, the conpl enentary nenber has a stROT/Ai2(05@01831
flange portion on its end, t fl ange portion having a
recess corresponding to the ex end of the c

drioahalt o RTHR B RESER e IR G SR R OB o5 D PRpeag

c g@ﬁtcﬁthé 91‘115{& fh'e tmamtetnﬁkice stafiéh drive ShafiORORE Bf eigageticaifoantion at
substantial ly al he air from between the b

onmmr@mmwmmmwaﬁwﬁ@ B3 TBaptepReeSiopoTER P hen

enéa%ﬂx? {he\éaﬂnﬁﬁmhﬁta&rf@rﬁﬁﬁlon %Eﬁéﬁ@@h&n&' forinR§oni HAK 1@ AEd dxiatl @i€placement
oUtfet has an annular collar of resilient materi al

and linaited;teangyierss digplaesmeatal agai nst the side of the flange

In aptgvrdﬁhozﬂ?é?:? %Hets&t REtoR Ex%%ﬁles suUsfetidter EdtigR@guUse the
externa tion on the inlet valve seals against
theaammuﬂ@d%collar of resilient material before the

'l ang J&éﬁ%ogil B ﬁgoﬂln%le%{e?%dyhead to open the

|nIe ext ernal’ formati on on the
inl et mka:bmdgeaﬂltmg alsupa?ty qf mk the ik cartridgs| hayipg a docking face for

” t
en%gwﬁné th a)éﬂm?lhr% 1&% fatcg to sng)lf Jthg ?ﬁatltﬂgaél cgg %ég?ﬁv\%g%k tWhgrem, the
complei@entary fachds faktiatiy propxdpct lpy;the gmmhqaﬁ eartridge prbpartially provided by the

for ion. Optionally, the ring nmenber and the .
png§{@§W formation are |ocated within a frustoconica
If the! bm:rfabafor teapieins thedniamdriddeds @ lkabtgtartipdly proaridedhy the printhead

cartr . oo,
I
paltt BEthe irt& T R\hhickddh lacansd thé jmmlmbaﬂ umrhﬂge hasowrpyet b@en dpstelled, it will be

bRt et TG cot Po s YRR Bl flg gonew =

pristhed PG Aridges Ahk pfiftBdad hatigt hﬁmatmaaemfauy previde thewhopmenﬁ@e for the

~such that its pare size . is kept dversel
inkCBRER, B WOHE S FOTT ASEFE PR A BE o e This s o
aﬁr&uQﬁQMw&ﬂnaqew df@leh&ﬁé&s&l%ﬁ&&’@ﬁd/co@wﬁﬂbq{nndﬁmaﬁ&dm a
pressure regulator to cut fluid co ni cat E ween ivh
Ontln@allymhep pagcatifidge hpse q%ﬁ%gziOégpnort é%‘glrt ¢ prinfer body has a
crdiid ifo?ﬁ(ﬁ@iﬁ% tROHAGSadlBEridde %ﬁ&%p@raﬁ%]pﬂsﬂﬁ)@ Guch$hab e (pﬂhtﬁead is
certain threshold. Optionally, the pressure re ulaa dth
adlsaent a petten pth definep by e arinter @éwwhsg%q H%?ngdn%ﬁ’at f gadic and the

ca¥ i’n?ere?c‘?ﬂ)t foﬁﬁj Ghoveh@hirt RSt A3 WRERES WcShrRtiesd QRri@fSotates against a
di aphragm and down stream pressure acts

blashvewomsd sdacking i brlancepriptoafier Which ftigbiased Wﬁﬁﬁ‘@ﬁ]&e pRative

m%ﬁhﬁer are C|rcular adj acent and have simlar .
Aneters. Cptlonally, the printhead cartridge has a

Omasilhy thelvagingshap p ohuradityeofgeugedsi 19t feogiving pritdgta g‘iﬁ’él qOffgsponding

cog{ac o& gn 3)%9: er Q‘Qﬁf vihedt fr@ Lﬁhéa‘arcaﬁl@&gg kg eﬁﬁ%"ﬂo@lﬁ@ﬁi and, the
N an-operative position such that
caﬁlag Esw lekteh fqypishiggbakonscia tjiaergagemenieifethe pca*teﬁp@émg gesjacts on the
b %h@{printer body; wherein, during insertion, the
P APE and t he casing interact to forman over centre
Optahity) iemprinthesdthy cradlb Basprtiiasedioeating abttment deanpbt agogpressive force

foaglfi ja?l}tﬂxﬁ @bl a3 $ c%ndlém ItLe 5p%9d?1t}é F&n%n%(ll @1@ %ESLA%%QL structural

member extending from the fulcrum formation; such that during use, the structural member

extends from the locating abutment to the complementary formation and is aligned with the
direction of the compressive force.

Optionally, the printhead cartridge has a pagewidth inkjet printhead structure with an array of
nozzles for ejecting ink supplied by a plurality of ink cartridges, each of the ink cartridges
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bi ased to rotate into the operative position.

Optionally, the printhead cartridge has a casing that
WG ppo6189 a pagewi dth printhead and a pl ural i t pCDAU2005/001831

contacts for receiving print ta from correspondi ng

nt.acts on the. printer body,”the printer body having.

o R B oo PR A GIFIRG: T HA e R ESH CEREEIOgEn Far o o fkid pats to
the pexziet from epebsifihednk Hiltd) tHehad mkﬁ%@ﬂﬁ@wlﬁhhcoeﬁécmrgﬁeaﬂig mounted in
ody

IS, adj.acent a pape th defined by the printer
e G T L —
ofthepagetiel priatheiPstotufasRORAL 1Y iNORHAGESIRRing REMPIsiaflofimodated
.the cradle having a fulcrumformation for

body, .
byéﬁ@é@‘?‘ﬁﬁ UCYASI ement ary formation on the casing upon
Optioagily the doéMing fifnetia EotiBee to SHER fRAF thgthh(ﬁcaﬁﬂ& 5, th9k cartridges

rotates into the operative position and the casing 1s
cogtaining.cyat, laggtas peliay Phek edrinfrored inkiespeasivgligement wi t h
OptidRaIBOMmE | AriERHa 88 I ' . .
11éqot ? gﬁal ?ﬁl the pﬁ@gr%t hea%%%?ﬁ?%é@%@gggagg%%ﬁ Bag[ewlé‘tth printhead
whegBatp pse; thedalgetmriatenfustherromprisss a mathtenhecerstation éuivelsbafifor
deh@Baby &b hé RbinRAkHk 0 s artid.dge, 140 a
oper 3 SLRR S PhinlAadse B VBRI O B nE A Ul A e
pringer, 4k minterange patinardrive shefidetipgieengggetient formatibe at dne cyd for

n r j - r on for. enqagi ng .a
O R oo e b eh R0 kR e S e e e
cogplemppiary fprmatieiy sheswgadementiformatioraliag $imited axitliNksptpandat inddimited
traﬁ&b%}skh&{ﬁéce‘ﬁ‘léﬁ{. ein, the cradle has a biased | ocating ’
abutnent to apply a conpressive force for maintaining
Ontiguallyr the inkduledt vobetard aagecanfigirébfoo pated icbmctiimstb kdspadtitddhtlets on
] L Qg t L\ r.al. nenber extending fromthe
toe e 0e 0 e BN WBan RURES o8Pty Aoy vave momber
bigsest intetsealing esgagbmer stithcherinlaigppersieg, thchmitlst Haviap 4 kc8thplBREBDEY member

mthe |locatin but ment to the . X
forﬁ&oéh% %e t%{ Ig?\glaﬁagovrahfg tn}eglll?er%ﬁlgo -egga(ﬂeﬁnaxﬁ ég%}tttwg? et pRening to open the
valie;rvaetdin thedfilet dpeniag gy sstomne] fHo:Eion aldut itdpiphdty fdri&ling against
théoru'tlgttbré%?éjthcgrt o dgng has pagew dt h i nkjet printhea
structure W the anc-afy et Hgs2e e’f’“@i"abé‘j@é‘feimf“@nheﬁk
- Opsioydlly] teelprinthead péseinblyiid § prfhebdieuririale fo istalitthRiSn e ALt Bfinter.
OIt;.he | qF cart rllfg‘%gs havi n]g one of the ink inlets o
PHEARN T FAkFpe tgn 15 g PUer spfacsof p giag pemier, the ie epening is the

hole@efied &kt tiafringhgenbiKardih &ingr SuBBRAHHbNR 6 outd? SurkRS blol R a valve
aﬁgn ectors formng part of the fluid path to the
seqh 6% 21°dR0VEF VR BRTPHg to each ink cartridge, the ink

Optibha@ly Shemevdabie vaes bn'einﬁ&tha§@aﬂfcﬁltlﬂ:5§ 9P SN %&Hﬂ{ 4 vahﬂa Rat
doc for receiving the in cartrr ges; suc

jng fra il
S“HPHETJ, ony ao‘ﬁ‘@‘?dp‘% GPmetessilgepiliend materiel suenthattbe ¢avplenientapemember

coReRY HE Bash td seh @RSt valigt Ure rel ative to the ink
cartridge dockigg frame is accommpdated by the

Optignaily, tngonicghrsad hasrits apeysiopones rtend Heienddbe iiterguffaca wéthi sing
G sb @k 8 cbAplRER] i bR hidkoSall Lhd9es, L h -
TSNk cartrid ges cont ?ﬁd%ﬁ%&gﬁw%aﬁféﬁ?pa@m§ e h?%&v,eﬁ%fg%?g‘&e conical

heagnd infra red ink respectively. Optionally, the

' [ pagew dt ri nt head.and
O e o0t o RRAE M PiedR 2040 i e anee
portign havipgagecess ¢raresmokiling toghé aper end ofithde@iicaltiepd, itleffange portion

h | NESRAOS hondrive shaft for detachably engagin
a\{ﬁﬁéeg&ml nt e%gﬁgogtaé?og? Flbdrlflgu%gvﬁémﬁg%ﬂeit 8??’18%%? place Substantlally all
thepirifrorhistwien dret comgiypemehtatyandntber Hidithd @hical Heed BEbRHRNABCRIVe is
ope%&i\ti on drive shaft having an engagenent formation at
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one end for engaging a conplenentary formation in the
mai nt enance station; such that, when engagi ng the

weemplestent ary fornmation, the engagenent for mePCDAUN@S/001831

limted axial displ acemant a limted transverse

n at fth t the_present
OB S i atdsB et R g et a0l S B Ry s biased o sea
agpibtithesideadeie; ﬂaager;fonmnrb@p@bus tHelrédeShyQich Ot dlﬁ‘ﬁk atd 88 Lx@nal
in.the gfl ter an ink cartridge containin

formatiop g1 {fe &ietvalve Seta%ég%%z the gpalarggllar RELFsiHERt snagrsiakbaiige the flange

po&meieﬁregse&me&g@ﬁemadm dden@neGREPLREENt ary face to
with ink; wherein, the

su t he prlnthead cartrid
O Rivethe sy Pisaon o i vy Sple et thogmargoliar mmediaicly
adpcér l’(ﬂﬁ@@id&%ffh%' RRBRAH that IndidimAl £k g‘@ﬁbe@)ﬂe&z@&l the sides of the
printer body e interface for receiving th nk
ae&*?ml@gaé‘di@eéiemab@wtwam al |y provided by the

Oitohsllyh@a ﬁn,\gﬁﬁﬁlﬁér d8Eshe EREmMSEimaltbd bre 'I&'Ete@wtﬁﬁ%tfmgﬁcomcal tube that
instal| the ink cartri dg; prior to the printh

taR?&“rtPWPré&@ ouflyt op e inkirartsifige b aeide the ink chrtridge dup pyrdotaitiow during
indtdi&igd. i Nt head cartridge has not yet been installed, it

will be inmrediately evident that the ink cartridge can
In ﬁ&ﬂlﬁéasp?%thaqellwomtdmmmtﬁead gwenbiyg Srthenrgmptigngiefilter adjacent the

lm@wawermg LiF b8es “?ﬁ) F%Fn!gead cartridge coul d

t eoretlca provi de e interface for the ink
Ortignally; g Elterthas a Nﬂfag@ axerlaxger thaguhe gremufithe indet epentnguadhihea its pore

sick B KB GH StI0Rlofl SBIAELHIRR i 2. 1S Not @ practical

lonin view o eased) Si zed and cost of
In ;] lﬁeﬂqgr 4spachtherd ISCIa‘DYIdfrd}I':ga’the@bassmiﬂjl ﬁlytheﬁcbﬁlpﬁfmgli preadre regulator -

to ;&ﬁrffu{d c% él?@ i0 bg Séler? e 1-in(iet glfillgg ,'Fnodt th%_]I?ﬂeZ eﬁéessure dlgference A

rrn as a Ccra

-acyep§ uhe pleadreawutatqrdgmldMa edntaimjikestoldv e pOSl tion such that

ORFEBLIYHEN A Aaecat R pRRer ALY debined Y AT

sudﬂﬂatmbmeamwesﬂj}rd Rtsendat silOoff ths dibfaglVRl WA bfm pressure acts the
o Ogt gl sm whereby, the printhead cartridge rotates
p%& HEY a bias prior until reaching a bal ance point,
In afHitdenthiabpett thd presentihasaeh frovidataatitkid plifed dgpARRE:at i ve
p03|t|o tionally, the casing has aplurallty of
cont REME YOEY 1 eceiving print data from correspondi ng

CoNtag@ihthedditatiti@e Pbr iftATatiOA MR bl Pri nt head
cartridge is i.n the operative position; and, the

casi®Agicarioee é‘?féFPH“IEPg the eHnthepdchrridge ith énks whereis, the ink cartridge -
ha £RSAGRAED tint¥eiddadcRRAHIRNY BS ?x%isiib% fiﬁég& 04 catrg\ﬁ%e.
a has

printer body. tlonally, nt he e cra
Usingghejakepriridgestq eifporvsly loalhthe prn tgvélcgrtraige ovipitespstatize position allows
thef QKA RLbOSE tﬁ@rﬁ%@h@éaﬂﬁdﬁ&ﬁto‘%ﬁé &M@@ﬂh&ﬁnﬁ:& L dge élﬁg]lte Iﬁ?ocedure

operatlve pOSItIOh and t he casi ng has a struc
Instablatinavof gherigkrartrigecs isovnesssatial sier sagvifipthemtthedwal mupdse bfiak supply

an&jéé(:ﬁrglg 1&¢3tng tﬁ%ﬁ‘tﬁeﬁ&' Félﬁﬁ/@ tﬁ?f%@xr a aglgllﬂgﬁes th Omst%ﬁ'a%og of the

| ocati ng abut ment to i orma
priptheag)| cprggified. Wiaksh allave thi design pﬁﬂ;e pﬂntelfveaddrdmbe eisplified for lower

prdd@6tf8 costs.
Optionally, the formations on the ink cartridge are an ink outlet valve and an air inlet, the ink

outlet engaging an inlet valve on the printhead cartridge, and the air inlet engaging a
complementary spigot on the printer body.
Optionally, the printhead cartridge has a casing that supports a printhead, and the printer body has

a cradle for holding the printhead cartridge in an operative position such that the printhead is
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Optionally, the printhead cartridge has a pagew dth
i nkj et printhead structure with an array of nozzles
wo 200708811 ng i nk supplied by a plurality of iP&I/AU2005/001831
cartridges, each of the ink rtridgesconnecting to
resilient

t ' ,.a pl ljt
R IR EENCE T S L I —
cafinginteee to fofm i@t ¢dtré tlecHasismiviRrabiihd ﬁﬁn@ﬁeﬁd é&ﬂ@d%@x%tates against a

resilient cann rs hein unted in docki n r ame
bigs Fiof ‘é“g’é FSPPHiee %‘P?ianfﬁ?é"%ta? o % Eét s E@i@ﬁ t9 Foiate into “the operative

pokiciagi t udi nal expansi on and contraction of the
Fl i dgth printhead structure relative to the ink
ORGRN, B Geaes e orHRAL Cousiob B aE Brngiatives comesponding
cofit@&h bi B8 fpriRFBYAG WAk Sthe @aﬁ h&%hﬂtﬂdgemﬁ QK G\% Ef’f&HE a!n§ the
iV [

confi ure to receive e of the ink cartr
°a?1?ﬁ<lse FYer 1op gesking Hrercantactniptaspargemeniguih the co;@lspogchng bcbrmas on the
priagRé€lbddyf ra red ink respectively. Optionally, the

prlnthead cartrldge has a mai ntenance station for

Orbingrily g Pripiacad digesitdia es pbiascHeestingplatment to dpplyasempteve force
for R h@inid@ th nEheEdchaPthﬁ e ﬁ%%gbl%ﬁ\?’e ;20 %Qﬁ(ﬁﬂ@%&]‘?ﬂﬁa $hal sltlgugtural

drive shaft for detac ngagl e nal nce
megbat ¢xsrdingdiem the Bilari fprmﬁthnh suchithian ﬂttreachse; axetsrruagm erhiger

extteﬁ‘(% RInh e %catﬂg@%ut%th% %%G&?Ieﬁ{egt%lly%rm%{ll V& S‘ip a gﬁe Lwd ﬂh‘é‘

havi ng an engagenent formatfon at-one €nd
dirgetio thewemprassyrefasearat i on i n the nalntenance station;

Op%HﬁJ‘lyE tlﬂggmntﬁ@ﬁ Q?Ig'[rhgagésrﬁﬁ) E&v%d %qgr#fl%tgﬁtgﬁadas}/métgrre r‘%ih an airay of

he éngagenent tio
nozj:il@ poriestremink supliéd byl 4 arality f the duls@rtd i g eacteotalnd ink cartndges

oo B8 et e D800 205390 FORATHE B

thegwrzles fige each ebtbhingfinléthehd ink élety alduRsrekisistit BGhndtors BEi@E mounted in

a dg né igzgneai{ar receilﬁnp%/ tﬁ %.n%e {m%a%%ﬁlspi tﬁ@thg S éllegihag\;%g gllulzigontractlon
of the me@nmn peticatietnizare folitivel RhE S icrided BodXR ¢ FRIR iy RkdBmodated
b ﬂEr&ﬁ_ gyt of engagenent W th the inlet opening-to

yopen tH %‘fc\/oé wherein, the Met opening has an
Optiaialiy thd ddoRingBtine & caﬁl@gah!}ed tb SechBiRE ﬁﬁ@@ff tie $R bar@ R8s 48 ink cartridges

ai nst the out re the conpl enentary nenber
cong %g%aélsmf‘g’?ﬁtafﬁﬁﬁ%‘ﬁ’lqg“gép ¢t resgystivebhal |y, the
Opfidtally heptiraka e tirgd §as @ nﬁh‘iﬂtéﬂaﬁmﬂgﬁ‘ Hrlehgf fﬂiypa ewidth printhead
installation jn the printer. Optional F ﬁ

WG S 10 i PR CoSRT S skingBracetation Gringyshat for
detAdHEBIO engoh@ tRhaiRRR WehtioR uﬁcﬁﬁn&?c & o e ﬁﬁfﬂe&&ycaftﬁg e into the

nmenber and an inner surface opp05|te t he out

ngtlaﬁ? %%%?%ed%O%dWI shaft keving ah grgagpraentformbtion af amwd for
engdBP & bom %ﬁ:&@é}? kdrﬁﬁatﬂnqg tHIRYERO Bk %Jtl\ﬁﬁ smgtr wﬂé?l enfaging the

car neal ad for sealing agalnst t val ve séa
complppetare raation, the susdzesent formaty diaplimitedasial drewiacement and limited
trad¥0&rSY digfflaciMER. that the conpl enmentary nenber conpresses
the base to open the Met valve. Optionally, the
Optiensily.dhe ink et nge&ateseaalpemﬁgmeé fqn oealecelxbnm:dtmﬁy ossgecti@outlet
SO _th
val@éétoﬁ ':cheSiHIE {2688 n%lpgf dhd ﬂlﬂxt }r,'mg Welf]jig)%peeﬂmﬁ an%]élﬂva]b{e valve

| ement a ry
me@hg dipsed mtvesedmg lemgeﬂmaduth Q@tmleirraiemyg, thidw@itlet having a complementary

meﬁf}&%P &%ﬁ%{g{tplé@?n}%gfe R m%m & on g\f‘ etngag%mferlitawqgl t? mI tt gl%gmg to

open the Valve, wherein, the inlet opening has an external formation about its periphery for sealing

ﬁ:s_

against the outlet valve before the complementary member depresses the movable valye member.
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portion having a recess corresponding to the apex end

of the conical head, the flange portion having a
waele@nmesasy si zed for a | oose sliding fit w thi nPET8aUMSE/001831

opening to di splace substantially all the air from

etween the conpl enentary nerper and the_conical head
OPE’@P%ifye&F gl fofpatign isiag %‘Bfe%fa?edﬁtaiﬂ&ﬁ gemper, th énlet grening is the
hobaletifidddyahotid @émitasndan idRPsrRte §PbliRthOdutdr ‘§§fﬁlgé erd%ides a valve

0

rrﬁte i al Pat is biased to seal against the side

seqt ‘ér_t ?Iﬁﬂﬁgeﬁ’ﬁlr"f’m?ﬁ‘bﬁpposi te the recess, such that

Opftiiohidl§gtht SR vEDR: vaKt @leRBér tho ohidalita@ @ortsga?ilnig Q«Ejgatﬁist MM seat
I en

seal s agai nst the annul ar, collar of_ resi mat eri a
sugpgret o ¢ pseq PLATGBropBt S TegHen apstesisbwah thaithe ermpiementamaniember

cofnBreSiRSthe bAR t DhlheuAlkMAlveOPt i Onal Iy, the external
formation on the inlet valve seals against the annul ar

Ontigpallyr the foricH head hys iapeicdont nqt exterbbeyprikibe oiftertshifack lofifhg aing
meRfbef d0QBat S RAentily MMMk i@ iithinShd - i
si des of them%l anggﬂyport i%lﬁk’g%{él th%%g%glrngg{h%ﬁgnéagg the conical
3%r mati on. Optionally, the ring menber and the
OB b5, L, i oni 2
R B ¢ TR A neh e HA SRt Aheiohlo 3h RSB 8 nange
Pogtian haviegjerepess gerresronding to thikapsa eed ¢fdbrecdnivaibhead) itheetzhge portion
haiRsSh biaQB: ' ' .t d : urt her. aspect ,
PR} AR o S il ol B B Bty APSE substanianty a
thecedmfiam Bétweenethd ¢anipésmentdjyaeentter 4rlghé eunéal head befork die inlet valve is
opénreﬁppi ng air bubbles and contam nants. Optionally, the
ITter has a surface area larger than the area of the
Optipadly, the aulricantridge ottlet hetan atrsilgp ooléar oF ®eilibs nloepit] thated Biased to seal

i vV | constricti the in low.. In
o 1§ SPHUPIEE Bt BB DAl deih 0y i s B st
forfngtiorher the ilgd valsd seals agajseths ann@lar egllak of 1©silidn® matdtiallbkfdkdkhe flange

: nication betfwe the inlet valve and the nozzl es
poﬁ@%éesﬁerc@é%f?flécat]tfe?‘ﬁérogﬂ’ctge P §ELet he pressure : :
Optiegiliy Ahoéxtérfal Beranenconaky Rt Validteds Aol thOMuRP & ey immediately -~

d.t he ‘ﬁr]?ess re tg‘egul at or. has gﬁ?l aphragm bi ased to seal
adiaeat fdhe sider abir Bense POPR 8ok dhaf mizirap! afiniranpph betwesmthe sides of the
flapge@sRithandhe SxtOmaldteatible of the di aphragm and down
o ?t rﬁghgr,essure acts the opposite side. In a )

PHRAY AR BEPRRE 04 Heexieal dnmationasniorded ity p degoqgnical tube that
taper Kdvidird e lole? bf B0 R Ichrrida8 to Fhid¥thdHnl barkRPY intcﬁco%&t%aﬁ&gdmmg
) cgrtrl dge for installation in the printer body; an In
msi9; dge for supplying the printhead cartridge with. :
In 4 feltherMOSICEhbre i }6vidda's pRigthbad Age ’ F%f{’ i
. .int e?enegagee\ivil?h botﬁ) the printer %%;H%# t eﬁl%radjacemtﬂtle
inlgs Ml Fre fapreng aix bubles andsPHEMmARSi nk cartridges to
OpBbda8§ the/Bhef hhOLdrhdierd APl REAN CALL {f'tﬁeqﬁle{ &%gn% %]u%h that its pore
_operative position allows the installation’o 2]
sizgys ikeptismal wade adverej cngirigtingtthe mkddive of the printer to
In PEirtBerSi . lon of the.ink

cart rlﬁgxgggﬁ?rg ﬁsg%&g%g gﬁ) tn%l %?Jd?ts%%ﬂ ofﬂrgt?e\f icénglgl?sﬁnér% Rfygure regulator
to qyBrid gomporieation betwkenshepinley valvechang dleeuroetiss if the ateksuep difference

[ [ t . ath, sinplifies the
acrPds i a}{i‘?&%&ﬁ g%;%&& %’sﬁ)gfo% a ojglqalg AREho

I nst
Optionally, the pressure regulator has a diaphragm biased to seal against a regulator valve seat

such that upstream pressure acts on one side of the diaphragm and down stream pressure acts the

opposite side.

Brief Description of the Drawings
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printhead cartridge. It also allows the design of the
printer cradle to be sinplified for | ower production

weomrme6s1epti onal |y, the formations on the ink PEr/AD2@§E01831

are an ink outlet valve and air inlet, the ink
out | et _engagi ng .an inl et yal on the printhead )
Pf‘&yg‘if?f?“&’ggtgmgﬁ&?fbﬁénVQPﬁwni Vil @pw bp gessiibrg by v wp pxampletoalyywith
refsfen€Hab tRhcéddaByih B2y whieht i onal Iy, the printhead
cartridge has a casing that supports a printhead, and
the printer body has a cradle for holding the
Fi@ i sBévreafort BErsidcBeteviéw o B prRs ik ip¥ser ROGE Hyp%ﬁ%@thﬁ béection
the printhead isadjacent ‘a paper path defined by the
ey exighdet hody; wherein, during insertion, the cradle
FigRhbRethe aihBudiNd a0t (whtRodt BigR: BI%hO RN agr'!in i i
1%\echanj sm@mher eby, tI%e (pri?]t geﬂa% carﬁ?i %I% rgsvé%heﬂéecouecmntray
retgagiep hith the Basing qpen torexnese the interiashi ng a bal ance poi nt
Fi@ B3ts88wdMichdndilc ordodihRRE R W 1 gﬂ%@c gratly ;
1%osS [ tviv on.c Opti ona(l)l Y, ﬁttqﬁtg fg)evlvrsllﬁ% hﬁg% 5’?15?%0?@?%/%81‘1 ¢ Embodiment
of thspresent veRiton; ecei vi ng print data from correspondi ng
Fif A& Sm, | i Lnd head, ;
G AR GO oL AL RN WS DS RILL Mepting system of Fig
3;casing is a |l ever for pushing the contacts into

i S f R R—

sysiebplied; | ocating abutnment to apply a conpressive

rRLS 00508 P RIS 6351 B A b o

cagadgb éstaizd;endi ng from the ful crum formati on; such that
. i~ t he structyral. menber. extends fromthe

Flé& geégf‘ ?"n*édssg‘ it ﬁrg%?&l}’eg 0&%8 p%tﬁbﬁr%‘ﬁ%’ﬁtl%ﬂ&%;mf‘br mati on and

Figuse &is iag trepdodai] tdar pdrepediive@t thie printef cridle conpressi ve
force. ipnally, the pripthead cartridge has a

F 1%1569%%3%%P%‘ﬁﬂ%@?ypﬁ*?ﬁiﬁgﬁgo‘ﬂ%?%ﬁ?ﬁ{?? with an array of

Figuess 20 100Ehowy Rdpedied stkheshifbice Biveaseiykal i ty of

.the ink .cartridges, each of the ink cartridges

Fl%‘ffﬁ_rﬂi?c ilﬁ‘QSch&’ ?‘gg’f}%dd?qr%?é“ﬁ"ﬁ@fithﬂ TBAiRtenaREe deiapiepblyy

Figu@si2lié £ iter£l QRRE S brSshbRMB YR hthedd dafEiddd e iRk dSindoPhe printer
tge nozzles fromeach of the ink inlets, the ink

crafllgi ets and the resilient connectors being nmounted in a

Figd RCIQI 1§19 later Rsé QctidrBdbivitlk R p}iﬂﬁxeéd'%rtﬁééetﬂéfag:g (?o?‘%;be §<ﬂ§rﬁe point of
that, |ongitudinal expansion and contraction of the

the, DY FfaRRPER HEHARIFR B i dnsetiadiiete thewrintsr eredloe to the ink

Figh 1434 808rA QRKE DBt ABFink ToBE i fs operati
lg?é%;i Il_i ent 1chnnecttcl)r s.ﬂmq%1 ?“52’3‘?’%39/3,@ %ﬂgg%o}%%fa&n%%flﬁsé)ﬁ%m?%e

Positinwrithin be rrigfer gedlésve five of the ink cartridges, the
lgg_nd infrar egﬁ'? %E&rnzdsfgﬁeeg%n %@cm@% %ﬁgf’?téfecr'fmﬁeewuh lhemlj(

carfyidge inpraedintely prier tol e insalatianmai nt enance station for

: ' We rint head .when.naot in e., Lhe

T, P SRR e Rt el P S b B

carttidgystel® t f or detachably engagi ng the mai ntenance

Fio .0 i tion of t i nt head car.tridge into
A0 HBORAMEE] 0l AR PLLOLUER LA, B
with ¢gheiprigthead @rtgdgrenent formati on at one end for

Figure 18 is an enlarged lateral cross section of the ink cartridge engaged with the printhead
cartridge;

Figure 19 is transverse section of the printhead cartridge, showing the belt in a second position,

disengaged from the printhead;
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engagi ng a conplenentary formation in the maintenance
station; such that, when engaging the conpl enentary
WO oromaéiien, the engagenent formation has |im tRCI/AK2@E/001831

di spl acenent and limted tr}%ver se di spl acenent .
Optionally, the ink |nIet v es_are eac ur ed
Figiirg R0 is@empeclynPeetay gievt o thesapiheed cREriger ¥ iH{5p aillg” pgpents of the

pn&ﬁquh%teﬁ%ggtgﬁiQ%&posg@ch of the inlet valves havi ng an
I'nl et opening and a novabl e val ve

Figene 3l psnagm@tpg@g@ festion qf the p]fnpfgeaidﬁplg}dgs M%ﬁe ?%tem &ijo&l position,
dls%g%{/éag oﬁtmkhgg@nt ary menber for depressing the

val've menber out of engagement vvlthh the i

Flgmpéa us'agonggtu@p@ﬁeqtlﬁ@ of/the p@nthmé:p@pqge shqydng the belt laﬁéﬁ?t Ili)asmon

?;;;EE Hagd, formation about its periphery for
engS%’%I [ ng gal nst the outlet valve before the

Figoespd e hehovarsshomatieslly, eipwsestesesoficngagpmend B Be et igh the printhead
F1ggre's]?f —E%t\x'i Q&QMaéfcalnl% %@&g %%E?Jf dfseXABLnh ot tBe Bl fRIA BE

e inlet” opening is the
prifithdad; defl ned by the ri ng menber and an i nner surface

Fi gP%%%S teb%c'ﬂeme&%lgf th%%lft ﬁﬁ@&ﬁ'éx?éé%gﬁfoﬁth\é%hﬂtﬁeaﬁeat for

e noveabl e

Figual 26ehovendgrpehas ofithe engagethenh erauiwitothe prirthéad gpaiieniapeptstation in
t he val e seat supported on a based of conpressible

trapsyersq S et eri al such that the conpl ementary nember

Flg@wmﬁ%&maylpersﬁmaee éfandpemnrttitgs; i nl et val ve.

G A o L
enéa@é}ﬁenthﬁhapmba&mﬂgé ary member is wit h| n the i nl et

@%@ég%ﬁc\l\gﬁa&ﬂt %e\%@g ro% ﬁlg gﬁeo o C(? l im %atel%}‘lopfg%héa&ement with

th&ﬁki%a%oﬂmebhﬁh@atéartﬁdge fl ange portl on having a recess
correspondlng to.the of, the coni.cal the

Fisoraniig e BOPTIhSSRH0R S BaLcir SR B PSP U O g

Figtrd $hbBanfdx f)lo&édtﬂéfsﬁedtlk}e of tht Billet OfleNind@rdssureliegyibtacin isolation;
substantially all the air frombetween the
Figiendliadnemiemyisw aethe P é‘??éd”[*%}@s%%l ‘cal head before the

Fl%\%fl iy ?l’réfrﬁ ele§atf39%@ﬁ1@ LC@Qﬁdl&lﬂg?\iigséhabHr he ink cartridge
as an annular collar of resilient materi al
Flm‘aﬁlcussalmﬁa@é@lew of thebfP agldingsesepRY; si de of the flange

éﬁ%%qug‘ fégm%gﬁhéﬂ@Pmasseﬂb@ﬁ that during use the

erna mat1 on on the 1nlet valve seal s agai nst
Figie3 kerinanl cad visw! dfghe I6FP meldingiaesaiblitat eri al before the

Fifdf 308 RO Jgem&t leRE maﬂ@mg%e&@ head to open the

|on e external formation on_the
Flglnbsasamal 386 asap mdd@apm@prsp%vmm ofithecleffR ghannel molding;

iate d s of the flange
Flﬁ%@?%ﬁp &%%ﬁeeﬂr#%%hgmw%orﬁ% trapped between the
Figird 85 1s<aﬁ etilirged plangew pbinsét Grshawy intFigure 34;er nal
for | | I . nenber and the
Figyrp ﬁgl O?t%n?oﬁgw ﬁmal‘)rbeP th%%ng[hglgﬁg?hi n a frustoconi cal
Figttb 87 Ishﬁéﬂhl@ﬂbbcﬁtomw df thé BCP clhanedl mpldingie i nk
Fl%%‘rg:é Fbcﬁ’ % atafag%g\ c? ﬁg{iagl%tergﬁe%t \(I:Ca\;lé“rl qugeetolp %%%e%prtﬁ&{gle end of a

printhead integrated circuit module;

Figure 39 shows a magnified partial perspective view of the bottom of the drop triangle end of a
printhead integrated circuit module;
Figure 40 shows a magnified perspective view of the join between two printhead integrated circuit

modules;
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In a further aspect there is provided a printhead
assenbly further conprising a filter adjacent the
w0 ndoenesnsd ve for trapping air bubbles and contB@i/AE2M0S/001831
Optionally, the filter has a3§urface area | arger than
.the area of the inlet opening~such that its pore size
Figuge ﬁ@%‘”é ﬁﬁ?frwf\ifﬁ%l%“%w@rog aripele parede frraiedtige tngefor fige with the
infehtio, id Dqudesteat §thier aspect there is provided a
printhead assenbly further conprising a pressure
regulator to cut fluid comruni cati on between the inlet

Fig/ ab Wiovanrethiel sieadi Sfew df thd¥ozRE 888 A @ihd &Y iBAG ctuation phase;
across the pressure regulator is below a certain

Fig. 43 alatitsi arerticghspdinmalview afitee pordle siiFie 42deern inthgractatipnaphase;
Fig 43 BRywGIPe E@:ﬁ@pa&@al $68ka1 34RLAI Vied FraRYLAILSE F\f?1 lé‘f,eat %he actuation
Seat such that upstream pressure acts on one side 0
stafeBOWR #Fig-a§m and down stream pressure acts the
Fif BB dvis@ pod vl i ith i itted:
1% aw n gS S IgjréfeS e P@;d&t?ﬁ%%g?%edrﬂé ]%? Zl? Fw{aﬁl?' %\1/ ohet o Tattert
Figy 4Qushnavs gesticiliseqiions) vigayofdlie afamolzde offlig: 4%i t h r ef er ence

Fid. 97 il saGRRIRE | WS, Botnat;

i PR ATERTREN bt JER Wiond: Dol be B np e el 314 fogBonation

staferghown trBig- 44nd the col l ection tray extended; Fig. 2

FisS e I [ Flg..1 (W thout paper in the

l%snp%ft?o‘&{slﬁg)yl/ﬁa}ﬁeg}(vﬁm{ﬂﬁ%tz lggfz%lgﬁl"gé Ton tray retracted)

Figait9 phowse phragiewpitiparmztle ofRigas @1 witk theriéver arorand miogabl@nozzle
nemati c of docunent data flowin a printing

reté% eor%%}iagi ording to one enbodi nent of the present

Fig. AQ érvis@mperspacyve vertivhbssstianahwieve ofkepast df @ @risthérdrehipi ifcorporating a

' an architecture used.in the printing system of
pl@g%@;ge Ry4gl aEangpmgts %ﬁB‘T SRRt A R g‘ﬁ {}f an enbodi nent
Figof1 shvevsaaritemalic @bsatdtionilctevatraugie sh ink chai®esfiantrglthozzle for

. .Syste f. . Ei.g..3:.. Ffqure 6 is a front and top

mJ%%lrn% Eg]c"? F\t/“ébbgeffofnﬂgg ib%%ﬁfﬂr‘?@ﬁ’ét AU PBYe in the printer

Figsr 52 te 5BC shovothe basttkopestibial ﬁ@@iﬂléb&ifaltﬂeﬁﬂ% leﬂdeéﬁﬁﬁnia to
rinter cradle in

. 7d, show perspectives .of the ' .
Fig, g%? isaﬁ*}‘e Ersional yigw affﬂ § B npzzle arapgemeRl copsictgd in
acdobdany witd Eigs. 7Rl @, Figure 9 is an expl oded front

. perspective of the printer cradle; Figures 10a to 10c
F 1£§‘6 OFE PR pEa ot the hogrle Hrrpermsi sBowmindlighs 3% assenbl y;

- FigFh 98H0RS a béRmhi® dhbRingROMOS ¥Rl LH8doRR) 5198&%1'\41?@ with tl:{elib?inter of the

mai nt enance drive assenbly; Figure 12 is a latera
Pregenb EWer0B:  on showi ng the printhead cartridge being

. 5681084 sRinid AN Bl BBl | g
Flgi o8 d séHeindtid MEwhe tﬁktzﬁfatl&fsﬁlg bﬁtwegﬂ 4 g%lgm%szﬁﬂrdlotdsgleﬁ registers

ateral cross section show ng the print

in the CYQYblpeks oRBg A ance poi nt of

Fig. 57 shows a more detailed schematic showing a unit cell and its relationship to the nozzle
columns and dot shift registers of Fig. 56; and,
Fig. 58 shows a circuit diagram showing logic for a single printer nozzle in the printer of the

present invention.

Detailed Description of Preferred Embodiments
PRINTER CASING

Fig. 1 shows a printer 2 embodying the present invention. Media supply tray 3 supports and
supplies media 8 to be printed by the print engine (concealed within the printer casing). Printed
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the over-centre nmechanismas it inserted into the
printer cradle; Figure 14 is a |lateral cross section
W@ bariosyse he printhead cartridge biased into iP&I/AU2005/001831
operative position within the printer cradle; Figure
15 i .I ection of the printhead
sheely 45 1 e Bl Rt i Y oy eoleeige. User
mtbmdllﬂmeLQD Povic Scrée ahd Enablesi adel fitdofiife] tid PeiaBonldt tllesprﬁlter 2,
| ateral cross section of the printhead cartridge and
printer cradle wwth the ink cartridge installed;

Figi2ghioves thd 1id 3 oﬁme prihtar 209en toadxPése there &gﬁﬁqtﬂoaﬁo&& it {1% mternal
i.nk lor to engagenent with t

rtrid i nmmedi at e
"a}f}Fy Gt %}‘ﬁﬂmﬁ F’P&ﬁ%gagﬁ tlj)%ﬁnégli@ the ingp t@ﬁ eﬂ?‘@élepwnafpmlmty) and

fedds QREIS/iGRACIHON tdthe it chgie 1€ aAHeHEEANR R8I 3Nt da t8port means
pri nt head, cartrldge gure 15 is transverse sectio

that fakesfhe Pydjvifuglshget %@Ptf?qda@em Pat{ gwripigead{despbed belw for printing and

su&%@ﬁﬁﬁdeﬁ@&y td BOmedlh SQPAALLY (JhBerétlQ@te&r L B&ﬁ% 519&}5 Bas an L-
20is a persp ectlve cutavvay vi ew of eprlnt

shapsg P@nea@%h wi:{ch isj cqpspigal fordssligemerinters. oHowwer describeddgldw is a printer

crddB, iRRR0 el bd Ok c%tpi@ senﬁﬂlﬂfﬁﬁt%a% bé'délp% m a range of different
Iongltudlnal Section of the print t

confieyitians Videvasiens medip fedrathsuchyrs Si-patoer, Strdllgbfelng avgféd from

the printhead; Figure 22 is a longitudinal section of

the printhead cartridge showing the belt in a first
PREVEENGIYE PIREREEged Wi th the print head; Figures 23A-D

show, schematically, various stages of engagenent of

the belt with the printhead; Figures 24A-E show,
Figs 8 sehemeiicadly s§ows\haw itmupsingt 2 geg be frratligsdogeigedvemhend retdiged from an

o~ Splsolt P § BT 107 Y5 BRaBGH svohane st ofpever.

thipregartl HbepkintéFi 2guelele? fn dléntrivl mnga@eﬂwﬁth ttefcoinbiter system 702 to receive
pre= &g%rg%gg%ér %gcﬂgspeart%cr&la‘f Qn%ﬁf) camrl]ltggg %gef %g&g@g{} s?sttgntl l7(?2nis

rqgemsmm) parﬁ)rmfvaﬂws staps ifailtediitl penting Ia@délﬁleaﬁ nicﬁldﬁ;g receiving the
t he ri nt head

ion thr.ou
cocaleeh 56 20 B Bl 5 ishe e eE R IO WE s pppgessing i
(staepeliOBY fodl graxsmldsighl kceth@Pridt& 22 section of the outlet val ve
of the ink cartridge imediately prior to engagenent
wth the inlet valve of the printhead cartridge;
Thépripitére2 230 ding todhe embaiHed oS fie sze@éht ﬁfveﬂda,ﬁ re&iRE mé@b¥fnent from
and essure regulator in isolation; ure 30b is an
the X ISTRULRPET Y5y 109 & e Tt p GPrapresped, \mél thlgter ppesimaee wherein

corfiPeldiodics 766 busRtsdkd itRze (Eicf Y1®), AtdndnxpinB! @0 infdef st 712) for

%he LCP nol di ng assenbly;
er processing. The expanded contone layer is dithered (step 714) and then the black layer

M_O

from the expansion step is composited over the dithered contone layer (step 716). Coded data may
also be rendered (step 718) to form an additional layer, to be printed (if desired) using an infrared
ink that is substantially invisible to the human eye. The black, dithered contone and infrared layers
are combined (step 720) to form a page that is supplied to a printhead for printing (step 722).

In this particular arrangement, the data associated with the document to be printed is divided into a
high-resolution bi-level mask layer for text and line art and a medium-resolution contone color
image layer for images or background colors. Optionally, colored text can be supported by the
addition of a medium-to-high-resolution contone texture layer for texturing text and line art with

color data taken from an image or from flat colors. The printing architecture generalises these
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Figure 31b is a front elevation of the LCP nol ding

assenbly; Figure 31c is a bottomview of the LCP
worpdodiosysassenbl y; Figure 31d is a rear view OPCT/AB2008P01831

nol di ng assenbly; Figure 3le_is an end view of the LCP

mol di ng assenbly. Fjgure 32 |3§ crgss sectign C C of
copiRle g ﬁ%ﬁ?ﬁﬁa%%élt%b ryabsigach image 394 “deve 3yesy whigh gan refer to
eithetdmiRt datior PR QG Cdatay EThid BWS0Rbf dakhem{quye@m&@(%]n conte?t follows the

bnol%{ X cER ure 34 is a plan view of the LCP channel =

oskgpefe e e ouisnf QG raoe 4 gowldeaterriend by o papeskied in the

arts (I the MRC Bake @nodé,; thé:Eﬁang artflitéobur@ maRds QMBS H soldd@ases when
19

LCP c:hann(fe#e nol di ng; Figure 37 is an_enl arged bottom
datg; ta\Peoprinitts oYatior c HarmrEiculsh | g g form glir eved@s showestuged to a 3-layer

repi&githtidngsl a Bajobds Q&oll@sﬁfn@&%ﬁﬁibﬂ)%m‘ﬁb%%e r:g{ﬁprgxgﬂe Bl?({ft‘fy

drop triangle end of a printthead integrated circ
nodul e; Figure 39 shows a magnified parti al

Fier SRE6ht 48 prinfWa®l proli&id20ky A Bint teﬁgn?r:g:gtﬁfogl%ﬂ ?_(:ﬂ% lu ?]éree separate

.end of a printhead’integratied circul
Pipglhines pessbown Ao cpehevoyddhayp e printenging equinoflert(REC) @i The Applicant’s

oS0 R, YR) Rhba b0 a0 DhAglah S bl s oFBOMAES or i Using
theniyses |ie paigHelegsesbowmdn Figkd cdnochigse9Gvppth. tAsementivestt previpusly, data is
deliv ' tater Flg. o4 ertical . .

oA SRS ol P e bl or £ BN Byt Riee imppe with the pre-
praceising @f thgdmeget pevfornpidy e, mfily softk@re-hased campuger tsystad 702. In turn, the

. i ' le.of Fi.g, .42 later in the
iSSPl Bkl 1988 Sl oSt st B v
vertical sectional view of the nozzle of Fig. 41, at
tuat st.ate s in Fig. 36, Fig. 45 shows a . .
R L B e
hardivta-spevkficorpteseathtiokiagl endtires thavthe datids bén€ & th @6rrdcO Battiware device
whilew gf. the of the nozzl

e of Fig. 45; Fiqg..47 shows, a
DerSREtPE BY SRPYRRTs Qferreﬂ‘i“?g}e%e‘g‘t flakh érlani’}lgﬁwnotf’ ‘F‘ﬁ@ devices. The-
distibrwt @30disthbges the cotvertdd a6 bl appreptiatd e ®f & PRMNtY 8F pipelines 732.
ThFi .. 42; Fld%l 8 shqws a%I an view of .the nozzle of
%P%E}F‘és FF, 1gtiga tagaé?'r%’e%» d 4p s§5eRAe S Vide derammBssiopesoging and dot
corhpogitib fhctlonsitd FenbR® d seMEHridtabt afibuiptsabl e nozzl e
renoved for clarity; Fig. 50 shows a perspective

vertical sectional view of a part of a printhead chip

EadhNSipd1ReraL iifdudds Rl shtRE 734/ fRfredeNrgN@Z 2hQ. 8K 1BRSR BbApressor 736
of the type shown in Fig. 4 1; Fig. 5 1 shows a

decgglﬁg:ﬁsgf ithe eqleyseontome tpiaé?ﬁa pnc{,p é‘WS]F ﬁf@g@hﬁsw deegnpeessasishe monotone
(tef laGerS| O&HtdheHRE ZhBk EQlerd MoCklyi 729 sgzlagéé ﬁ]:f%fdegoﬂfps@édecontone and mask

form ng heater elenment actuator t ;
planes respectively, to take into account the size of the medium onto which the page is to be

printed.

The scaled contone planes are then dithered by ditherer 744. In one form, a stochastic dispersed-
dot dither is used. Unlike a clustered-dot (or amplitude-modulated) dither, a dispersed-dot (or
frequency-modulated) dither reproduces high spatial frequencies (i.e. image detail) almost to the
limits of the dot resolution, while simultaneously reproducing lower spatial frequencies to their
full color depth, when spatially integrated by the eye. A stochastic dither matrix is carefully
designed to be relatively free of objectionable low-frequency patterns when tiled across the image.
As such, its size typically exceeds the minimum size required to support a particular number of

intensity levels (e.g. 16 x 16 x 8 bits for 255 intensity levels).
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Figs. 52A to 52C show the basic operational principles

of a thermal bend actuator; Fig. 53 shows a three
walgoseneiiegnal view of a single ink jet nozzle PCT/AU2005/001831

arrangenment constructed in acgor dance with Figs. 52A

to C Fig. 54 shows an array t he nozzle

arrangenents shown in Figure 53; Fig. 55 shows a

Tiscditerad planshevhag c&ﬁhﬁasitéarm\éeioamlﬁgf& 1786 oRh @6 -ddR basis to provide
pr.i nt (\% the present invention; "Fig. 56

o il S anbline, iy oM r b gein RS on sid debA clectonics 745
whiol il tﬁn(ﬂ@trﬂﬂifbﬁ t@'ﬂitdi@tthesd'bhfeét b2 &hfos 50, &/H@h % cause ink to be

ocks Fig Fi 57 shows a nore det ai |

ejg"éﬁl’i‘e‘lﬁ‘ﬁ? %8 %ﬁ%nﬁézl%f Ugl 3t thegfopregi ins ing pangt Wbﬁb h‘rl#i: be described in
mbrdAetRi0 Bl & t8OH4BMtioaNd dot shift registers of Fig. 56;

and, Fig. 58 shows a circuit diagram show ng |logic for

a S|ngle printer nozzle in the printer of the present
A$ WNIERaDABeiathe R doRfotBisn @&htﬁiﬁ

e S |\|&3m»’—‘*e 4 m?é’lg%% QRiLgHlen 766 to process....
the {page {ar pEntingelependsasently upomothe mnner iveefiich daip sl pyesentad) IBthis regard it

SUHESIsTe AR theSHRPLLER BRAIR AN
mpr| nt en%. nee nceggl%ed Wllt ﬁ%étge}ﬁ&o? {Hé(?nq(l:g%ﬁmre)and/orhardware
COPPPRRIS 4% heréorsy redfre pragpsging within the dﬂlﬁtﬁlolmlit hthup rﬂdnd;mgﬁglrﬁance upon
thé LofpdiB Ay @eQHRUL |

i nterfac g@ E%i s anATq_t%%XttNgél égﬁesﬁl?%e%%]é‘ﬁ Ieltﬁcgfg /86 ey gpploy fewer
softwarg gnd/proiardvraee eqremroatiitote meifotoh Eespprocdseing thus Filgng Apon the computer

' n to.expose. the . .

Sy Lokt flee L8 bt PR TP R FERGR o e printer i
2.Pi cker nmechani sm 9 engages the nedia in the input tray

3 (not shown for clarity) and feeds individual streets

to the print engine 1. The print engine 1 includes
Figrédnirwides ahlsplonepremmmgn biithe cdnajorentd tveessdrdlko/peiifonh tkfél'itﬁ@\tes

i em pa ri.nt head es bed bhel ow)
e 14 DS R BB B oSl o
HdnregYffide I(’m:imBngmeCh@c(SdEBC) 760.eAPFHowh & SOPEE RWMIe BaSisRdf 3 distinct

sup b SOy haber e HB L PliEERBF B < RymgpicR aom Access Memory

(DRAmIsﬂssywm mMiwedd Peiat EdictO8pang (HEPK subaystdnl #e assenbly
that can be deployed in a range of different
configurations with various nedia feed paths such as

Th@(l]?ﬂ?t dobsyktes t77@i@Rded & COUPAL hhat B&RNE agmg)ﬂéu%s %ﬁlaggggts of the other

3 sche(riratl cally shows how the printer

S‘ﬂéf?/ Sy dEPrPY r%eﬁffralcfaeremteﬁ% igterfaging v@cfynqhmwzamg @k@lmnm of the print
enSAdIT,CR als@b&hoﬁsh@o@%gwatc%mﬁﬂﬁ&t%md é%.h hgﬂ Qes@n‘t%ﬁ *b@lhw) The CPU
I'S regar

nmedi a, such as a sheet of def
S“‘EV%“??B &7l 9lsp qeuitige ¥ariys pdrbe talaldz therfERY (735 swilt hs Gleeral Purpose

TngP TRE (GIRVS tieh/ AR h66E 'cé{ﬂ%roB ! 6 ORGSR na%trgﬁ‘ér% { ficw), Lss

t he artlcufar situation

Mag(eg 9@4@%@1 itanersy o dhen feried Qomnp@rcamnmmm Cﬂ@)sctneﬂns CPU subsystem
prdvﬂﬁé?h\fﬁg speBd RISBAL JHQ: edt‘BC[H &*} ns B laé" ?n ?Iger %CV egface (IST) to

docunent (step er| ng it
Othe?f’a%qP@pldEWﬁ@(mtS{l@Y@p 706) and then conpressing it

The DRAM subsystem 772 accepts requests from the CPU, Serial Communications Block (SCB)
and blocks within the PEP subsystem. The DRAM subsystem 772, and in particular the DRAM
Interface Unit (DIU), arbitrates the various requests and determines which request should win

access to the DRAM. The DIU arbitrates based on configured parameters, to allow sufficient
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(step 708) for transmission to the printer 2. The
printer 2 according to one enbodi nent of the present

W0 pooen6ilen, receives the document fromthe extBCTaD2005/001831
comput er systen1702 in the 55 n1of a conpressed

mul ti -] ge I mage, el.ectr n|c
cccpieiARAYE B Al magE. ( The BTG by idm dfs iepiSasa R SBseiis o e
DRAM@&:h(aSF@g@ s&&,&a)]mbafoffbumslaﬁc[ repedae®si ng. The expanded
contone layer is dithered (step 714) and then the
bl ack | ayer fromthe expansion step is conposited over

Thé H@infliEh5i8E ?gxeﬁ@'](FEl’Q shigsySrem (B3 eqeceplS gomprarskaidpatas &OﬁﬁDRAM and
al so be rendered %ste 718) to form

n add|t|
reqdgiy dhiem fobijaveh Apth fUF Eiven a%‘g.hne dystiped 5 41 Hifpee (PHI) that
coztaﬂllﬁmw@st ditestl szbﬁt rinfichy. TAY s Blage 6f0thé BerehdtPBRiol ibeline is the

| ack, t her contone and infrared | ayers_are

CO@@%lDFé@de( J{ndfp (C?l%‘é) Laosslessr Ri-lgveh dgreodaqn ALBP) @Gpﬁ’lh?@o‘eﬂ‘ﬁre‘l Tag

- Enfoddf (TH)NeA ¢ eRpdnBl th@glPE@tc% Fiegs%)l contbnd (Wpically CMYK) layers, the

partlcular arrangement a associated with the
LB expaadstthe @pnpmsesgﬁd, lﬁtl@\@i ]agerdjiwpcg@dKl) g the TE encodes any Netpage tags

fomia&p rér%éﬂgﬁ% QBPiin lll@‘é? Ik 8RS Kin | tBY 8enf fl)ﬂét 8 prinkP QLnft DNs Netpage

|untreso ution contone col or |nage ayer

Ga}ﬁabrhtllenﬁg%@e enossyaieiegeasiieguaenioiosa degyied exanatjon @fdh%Né‘ﬁage system).
T %g{pu%{;h]?lﬁa érgtpd?% Hfg sEVor ol e ddlL bb&@n&ﬁmé unit (CFU) the Spot FIFO
rum SO

ution contone texture fy
Untite¢SFUD| oy ﬂheﬁtag WO |Ynite (AD. WehCEQ|and SESL btl feakeln lfnpt?mented in
i mage or fromflat colors. The printing
archi tecture generalises thesecontone Iayers by
representing themin abstract inage and "texture"
ef a I
Thg g?é 3 Jhgs 1shdi;%I ?félf{ ] Vl%{g %erc%? a.la { Iélblﬁﬁgvghl a{l/lgi@regsr I:a §e Jo%enlayer and
compoxitesnposftioh tagnandtthebillask spobkigerdvoraklk Bardtingbi-Boeltdithered layer.
(MRC) node as woul d be understood by a person skilled
inthe art. Like the MRC base node, the printing
A atiabértof Gdimp’o@ttlﬁ@k}ﬁﬁmﬁ exmtswmpmﬂem depading apers thﬁﬁpanthdaait with which

rjnted o in.on
e erCtea arbded it B PLisE e e el hied fogh B e aoueh
noPEIO6IRHBel{ /EY bd §r|b&ﬁt ﬁe&s bgﬁmwdz mﬂfmlple{tglte fpkiithead I?ay be CMY only, -
romses ex | Cl | sers, ou r|n
w@%&qﬂ e CH Fenel gfﬁﬁgnoe@nttltﬁrtaaw 1B R s may be

priafA3h ﬁtlﬁmnhmlnbﬂ%ﬂ@tee(oﬁtwm@%p%@esﬁach woul d have a
print engine controller (PEC) chip. The Applicant's
SoPEC (SOHO PEC) chips are usually configured for

InPtht Rhird E’c@&d§ @éad%oz@fég@@m Satdf (DN coiplmatel |T@r aé'éﬂ%zzles in the
in parall as shown in b% 4 can achi eve 90
1

pm

privghead bsn@épr p‘«?d@ma@%wl erigpdiffusing efeiend aozde ity mt%%mﬁlﬂi@t’tge‘tots
unit 2 in the formof a conpressed, nulti-Ilayer page
image with the pre processing of the inmage perforne

Thgyresultantibieyelshehanel dotdareltyrictip GMEVK dylaredh iy blszer?qqand written to a
se{ &tﬁﬂm vhids R&Je&‘tnﬁ 2 £ PBLOWRE éiﬁfzpmc esses this
usi ng ar dwar e- base system Upon
rece|V|ng the data a distributor 730 converts the
. r r r . . .
F e BB PR Sl PROSRSRI B0 O By e v o o
FIeat &hé dot §ﬁ?ﬁ adcepts tata ﬁomraabmf: hazrddr/\Hme (IddDiat ehevelytem telock rate (pclk),

ser yi. ns ints or r
wBRSRE B ofied sat S SETED, g S B e prnthead oo
ratd F 013 thntls @ siydien cloclkviatet ed data to an appropriate one
of a plurality of pipelines 732. The pipelines are
identical to each other, and in. essence provide

deconpressi on, scaling and dot conpositing functions
_to generate a set of printable dot outputs.
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Each pipeline 732 includes a buffer 734 for receiving
the data. A contone deconpressor 736 deconpresses the

w@ odooneaent one pl anes, and a mask deconpr essorPCT/AU2005/001831
deconpresses t he nonot one (t ét | ayer. Contone and

sk sealers 740 and 742 sca t he deconpresse
In g m%ﬁée%afﬁlan s RRpMai o MRYESs de pizg of hi cp('}E@grgyqu gre available for

comBgrERbMbagk RBredEL &Eoﬁﬂ?@ssé@ﬁﬂgb‘ g @é&&d\m v ortntge Qﬁﬂﬁ with a number
to be printed. The scal ed contone planes are th

of hyndp ghoesd ipyegronhef A beadiof the Pageais copsmed; by tlecﬁﬁd’swbwstem 773 for
priftinEPE h&R BERL cadlibk BFnIbAIHS Te ndinbidtEma, §d td8 {h@ loged ?Ege or the next
(or anplitude-nodul ated) dither, a di'spersed-dot (or
Pager equency- nodul at ed) dither reproduces hi gh spati a
frequencies (i.e. imge detail) alnost to the limts
of the dot resolution, while sinultaneously
Using hreading itnly poesites t%\?@tﬁ Biintig eqpasa dietose ths complefeuddmpressed page is
[
o R PP e IS0 0P Sl dalh Pl B 18y or o e
undegfygtthapedogurf r ee  of obj ecti onabl e Iomrfrequency
patterns when tiled across the imge. As such, its
size typically exceeds the m ni mum si ze required to
Theempprdded ESHavl tdevicd zeeptavbpresetl pagt @IFSalnﬂyoﬂtE)l{ ed)rsmélﬂs diom the host

Pcl%dﬁfaglﬁg)r(es %hg) héts?‘ trgn%fe 205 gltﬂeptth% d&or\{el X e[r SPEC device -in multi-

Rﬁﬁmmﬁmtomdaﬁﬁ&dﬂwbwmot by dot basrs to provide dot
data suitable for printing. This data is forwarded to
data distribution and drive electronics 748, which hi
Muftipden SAPEC rdebicdsesnt ieeusdédtia diternbiive eaddatdntsN @A lc&n perform different

t ; ink t t
RS i B G GRER . G iAol i e st = SoPEC
deviaenea@rbevsed Bimply for lte oflemet DRaA, ivﬁhﬂé&[nﬁthgleSc&BEC HSi®RS ateRds to the -

t he .d t te t h
"art"&?rﬂ%‘i?fg‘%{eéﬁ 5 qof e rfrﬂcrrorsarr@&ﬁrir% ?bOérﬁg TS @B gdugs fhchance of
buffd &nﬂfﬁ)—rﬁi{, RSB an hiﬂi)@l in"tBg evehOthatthé PimtBodARA p@ﬁﬁ@é 4 Yage prior

#g manner hi which data is presented. In th
to tgeriﬂa % U gags deipp EsriBpdang dhe R Hhei date iepgfirereived in'time. Adding

an &Rt SIPECEleviéd fortitd nRiRHOMRALE tipaRilicsSRubMAHE aﬁr@gﬁtq{f data that can
har dware conponents to performnore processing Wwth

be pyfferady eyen éfrnoa?r?fitheothqr Ggpab@érawfﬁbe %dﬁémra@rchaa Fesitilipesh t h e

comput er systen1702 Alternatlvely, the print engine
controller 766 may y fewer software and/or
EaghgyohRarstens r?ﬁ‘bh%’ﬁ tsevet q >f werrnesd QA doviess slevignet i sooperate with

eachQJt]i/ér Ry eﬁ%ﬁ!’]thts Iﬁﬁalﬁ?@kﬁeeﬁrgﬁ%%&%nzgz HeQ ugfltgccﬁ’scﬁ lr% sugply so the

ageto a |g er egree ore transm
Pmrtbe mezglesi vitllerot (bpidam@zed Riuging Sripys.oanddbe quelity of:rhe software to ensure

pnﬁjaﬁ§%ﬁﬂ£§$hggdyh&gﬁ%ggpponents necessary to perform

t he above nenti oned i this arrangenent, the
har dware pipelines 732 are enbodied in a Snall Ofice

NO%P%@ gﬁﬁ%ﬁmp@oﬁﬁ@ (VﬂF eg/en ayoggteg ?glﬁtglc tb@ @grr% ?i&%‘s’@ﬂformation

evi ce consrs
relfiogtte the fPntec @sis pifriputds |such( dSRhiximurh wmit peed/ 7]]b,e artBygeamiiCmay also

su 72 an Print
cor O B T ot By e STl 3t o 2R gipine, and
may 71?.0 baainfigesd @ aGRisa ROM (dfRttiebdsraa |E$EPROM)G]§H@ fstbﬂa@ pesthead-specific
ects of. the other subsystens. rovi des )
iR G 00 o SRt T n G RERBn (12t At may also
comaalneam shipf wiittest@ed fefill ink information such as the type/colour of the ink and the
amount of ink present for refilling. The CPU in the SoPEC device can optionally load and run

c—f
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engine 1. It also controls the | ow speed comuni cati on

to QA chips (described below). The CPU subsystem 771
W@bk®o/06a84 ai ns vari ous peripherals to aid the BPUAUZ®S5/001831

such as General Purpose Input3 Qut put (GPIO which

|ncludsrmt nt s ol n Rterrut Control ler Unjt
oy foR R e ERPafRd il nct Fhbpesiel HRRRGH fFigaly, the CPU in the
SoPAGTevicE Ak O RicEl Q& khip BER)k s6fwird QAQEQ, subsystem

provides a full speed USB1.1 |nterface to the host as

well as an Inter SoPEC Interface (1SI) to other SoPEC

Usiallyt, ciSQANEHipsSRAOING )systehi @reFRIMe SO RSB with2o @]%p ontents of flash
§%s {rom the CPU, Serial Comrunications
m?ms%é? griging ore frgmihei gtherne  PEP subsyst em The DRAM
subsystem 772, and in particular the DRAM Interface
aggi t (DLU), arbitrates the various requests and
f face s Brp BEXRrsism buses Hhad ca ommeiniogts with @ devices for system
aufBERetid e d D REDAd b @RS RASEImBhber BF f{%ié%g%ma? be useri per bus and

paranmeters, to allow sufficientaccess
thelRASHIOn & the sygien b ugresiristsd it dke wHqeptiopihae nenttla@A@md ink QA devices
Sh&g@gééﬂ&ﬁmgt@Ltsg%uQ@M such as page size, nunber of

banks and refresh rates. The Print Engi ne Pipeline

(PEP) subsystem 773 accepts conpressed pages from DRAM

t ven. n

I O ot HE T DA T ) %ra%e% Pily Thereply from
thecighrdnis evtherdicated wish tejerwcc h) thérpringeri QA h@hmkzen'ﬁbamoﬁ iftomtthe printer QA

is %Eee%l b&'ﬂ&l Wcﬁ»lgé%?% g}%g&g <]l11ree\c/;e drc}tog%) authentication

lewh@mqmévéromqumkém Tag Encoder (TE). The CDU expands
t he JPEG conpressed contone (typically CWK) | ayers,
the LBD expands the conpressed bi-level |ayer
Daga nassed detweeijhe dehlpshrs aﬂ'tEerﬁlnﬂ&ﬂByS wanyf digit4d a@ﬁatﬁrag sInftm preferred

er r [ (t ca I r Ki

ey, FRET B4 B e B s T gt it s coce
akmsghoﬁhemhmms$omebeﬁﬁmﬁeﬂmﬂocunents for a detalled :

expl anation of the Netpage system). The output from

the first stage is a set of buffers: the Contone FIFO
Asuwifl be éﬁéd)ated; the SSPEC dévide GhekdFbrte cOrBFid the ighil Jﬁ@raﬁaﬂoﬂé@m

Unlkﬁl g) The CFU and SFU buffers _are inplenmented in
en, dieHounssirgtial daig aropessipg sl miel) %33@61#9@%% & copfrqlling the
opériidd)of thtthdibidehl chBFohedt ST (RO Brid A S tacRble ﬁﬁﬂmr%iathgﬁdlmg

position tags and the bi-level spot |ayer over

resulting bi-level dithered |ayer. A nunber of
PROGIASI CARTR U ANV YRIGAR B8O SSRR féw:ﬂ'ﬁﬁ%nd' ng upon

the printhead with which the SoPEC device 1's used. Up

to 6 channels of bi-level data are produced fromthis

AsSh&eein Fad shau gﬁntréﬁbné‘i s a%?lﬁﬁ@&i éartﬁﬁ% dllb% R4 @%:ﬁ%l\ﬁ% ]]tOE Gssembly.

printhead. For exanple he print

Alsg) shpwi isfme 196 ghei fitenle W@n@m’ 184 thahark dnstatied hﬂeafpgctoae eldc;kmg bays 106
rﬁl’e&

Tofied 85 B S Yo PN ETFRERE: | P B RECP LR (P b o
H’tltﬁ@ltlmlbldcsdeégléta)fa@é‘éﬁKl\lozzl e Conpensat or ( DNC)
conpensates for dead nozzles in the printhead by col or
redundancy and error diffusing of dead nozzle data

The pringersurdio Uds pepmelndngy inflaBed ipsha frintdr chying \eMetlhe Besired configuration

forg%?ﬁg%cé qgé%ggt%na?é 1Y alttkg %lapéfh Cs:{\r/awlgl%t peu(.hf g ' q’gg pnnthead cartridge 100 is

installed into the cradle 102. As nozzles in the printhead (described below) clog or otherwise fail,

the printhead cartridge 100 can be replaced to maintain print quality, instead of replacing the entire

printer.
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set of line buffers stored in DRAMvia a Dotline

Witer Unit (DW). Finally, the dot-data is | oaded
wh2wRk/06318Mm DRAM and passed to the printhead i PCEAT206001831

via a dot FIFO The dot FIFO accepts data froma Line

Loader Unit (LLU) at the sys@%nrclock rate (pclk),

while the PrintHead Interface (PH ) renoves data from
PriNiEr EREHLAND sends it to the printhead at a rate of

2/3 times the systemclock rate.In the preferred form

the DRAMis 2.5Miytes in size, of which about 2Mytes

Figd B RVAI L@ws el PECRANTHS § ﬁlesc%duao mefreﬁloraeogsaa@gresA Together with the
péongresse page 1 s received in two or nore bands th
X

iSEP OBFlgbam@ % thsy ddpsiraie therpsseirblyref the prmronert: p@rbse "The cradic
chaR@9¢0d & @9%&5%t9%0%@n§5?0§ Hhs ¥1$p§ﬂ§ ?I%%tﬁ&rcomponeng within the

printing, a new band can downl caded. The new
privigrcaties o gpmplete ﬂ@mm@cbmfeecba@bfr@n theteedircived f5ayge thelgsipatpray.
banding it is possible to begin printing. a page before
the conpl ete conpressed page i s downl oaded, but care
Shaetsnf blﬁg{gmﬂ@rﬂm guidgsishyr the ghide mdlding §19 intiowhs/sip detaekm il dnput drive
e r e
ol ol Y g2 13, S Bl 6 TR w8 3Ebloned W sprung ol
mownigl 1 Fofrrmed o threngvidtsmpldimen 11l f@ndh bmsedP@o engagchmoi With dteasbberized

r o 0 anot her g
surégeejggﬁ dgiel\?ecrgﬁel?rnﬁ vﬁﬂ s%h%%ﬁé&t(@n% ?gf'%li{losv "I‘ 1o dIive cl()g%r 124 is driven
by the meui) feeldtit¢ phentBpPEC devi ces can be used in

al ternative enbodi nents, and can performdifferent
functi ons dependi ng upon the particul ar

Thé lﬁpﬂmﬁﬂd’ bt thepridfgad én(tammhmheaﬂ Rargidge (nbaslﬁﬁvnal afbikfoGhe nip between

ekt REre EbpRRadR pudt B RUE 18 THE PO e |2 e Sippored in the

spikteeiaspeating moldagd 3% andrak ipgt drive ebli@n3$8-geger ddveslby the media feed
drlaboveb ﬁ&s can reduce the chance of buffer under-run,
\RRFEPdd2happen in the event that the printer
commences printing a page prior to all the data for

t hat bei ng recei ved, and the rest of the data
The, gpntyo @gﬁcrr%ta% r oneErtingdby REthepde igezatesh pirevity e(\SiF%%quoPelow) is

pro*vﬂd@d 6]?%@ foyinted kireuii %&?’QB@ hi4.t T]?eso@&l'i@éeeocf tﬁé"FCEmP YRdwn in Fig. 9
a that can be ere even i f none of the

hasd%%crl’%%ml@% ghile dhe s fage @Fiei Drigs segkpt 140 éor receiving power and
pritd ldbth if%80hn &RaGHhI &P&Qnaxa%rrﬁ;mga@ AU RPEY qgelan&r Whé sﬂ/sgﬂmg PCB

assurance (QA) devices designed to cooperate wth
congpctyd A2 fap trapssnittiag priet dgiade the printhead A€ diseisedsin grratehdatditlslow.
the quality of the ink supply so the printhead nozzl es

will not be damaged during prints, and the quality of

The heatshighit1 38 iscatiaghedris thedCBr i LA tih eevds aotess CheaPiPES 128 drom any EMI
rgﬁﬁﬁg ol R
in tg%l% AT gétjpe R Iﬁ%{lslce) rev%&&{oﬁ%ﬂl \g% %?gr%g%ﬂs ok‘ thQ QYBEC or PCB.
information relating to the printer unit attributes:
n rtri ni t. .oy
The; P%%ex?%eﬁ?gﬁﬁ%ﬁo ks 1%%\%?@ oy G%%ér: gglo%rag]? ut drive ’shaft 118 for
engpgehenimaith dhe glamltrenars:etdmre asombly 6. | The mnmnamregdnva rdsembly 126

ol B AP0 AR B B 1 R T2

such as dead nozzl e mapping and printhead
MATORNAREE Dleild £neb§ 767111 uni € may al so
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contain a QA chip, which stores refill ink information
such as the type/colour of the ink and the anount of
wo po7p6a8ent for refilling. The CPU in the SoPEO/dExi06001831
can optlonally | oad and runprﬁgran1code froma QA Chlp
ffectivel cts. as i al EEPROM Fi nal
FigspOF o ¢ ficetepisbectilt vish g5 mefsgmca| o, iy 126 kom different
an8les. O ThenexpRo 6P psipetives bEBigh.11Ya ta] 1l @ﬁﬂ&ﬁto'c&n‘f}hﬁe assembly of its
oS stem are physically identical, with only the
FBHts of flash memory differentiating one fromthe
other. Each SoPEC device has two LSS system buses that
can comupj cate with QA devices for system

A TROFRDARGC GST BRICAAG ISriRowried st Brmtideigoldings kitpand 148. The motor
PORMFEREE oriput QOrh @¥dra8s whth iDendSRdvitehe RER s?ﬂd%ehlgf‘dz.r On one side of

p03|t|on In the systemis unrestricted w
themaig spirgRatif a codsr 13 @ cotbeprpositsisidens deam L& Bisoadad 154is sensed -

by PR B ArdaRSVBL BVAS infbih {:h%%opﬁé ¢24 OGhE Bdsittd of . £ he cam 164. The

comunj cates with the ink QA to determne remain
ecpgafric driying eeds|1y6 fSrme“m@upmi thhe Fam 3¢ dndiengages thel duvietifiler gear 178.

f 0
TS 1S At Al e IO AT OTL A 8
mﬁtsh@r‘@ﬁiythﬁ deve sheft|spurcaedi Haf whclaﬁdnﬂegraﬂﬁafona@d h'&h tthecxhtve aghaft worm

ge!nelvﬁl Thgﬁﬁ%héﬁh% %Jap Mt &g#g tﬁs %%negé%gf B §I§ efshaft 152. The drive

bet ween IS au
sheft 453 &l m@ngadan mheeénvel shaft ﬂneuqm&f@r r'Ba @Vb@ﬂafﬂhdﬁismg 160 is pivotally

dat
MR 0 0 L5 B8y 3 g
shaft d6R hmtlemdrd vagical ﬂraivebeThqs pzlllews teadnest 17 tS&BEﬁn(kﬁg/agecE with the

coBERERBA ) Bty DU L PREAMA Sl RERDL o o

thmpmlchasasmsgmchdanﬂes:taﬁgedand controlling the oper ati on
of the individual conponents of the print engine 1 to
facilitate print nedia handling. PRI NTHEAD CARTRI DGE

PRAIERBIOMRERIGRADLE ASSEMBLY OVERVI EW As shown in Fig.
6, the print engine 1 is a printhead cartridge 100 and
printer cradle 102 assenbly. Also shown is one of the

Fid. 119 ehowils tradsverst sbgrsh Kk frivteadéa@riliftston |u£ R6lafidh. The casing 184
bays 106 fornmed by the cradl e and

h res&gﬁélve d ckln
OFSFF fhe et o] g gesssiresevinr 14r e LG aoldiagassaambiy {90, flex PCB
195, \¥HKtha4acb 00 Bad ﬁrﬁftheﬁdl inBtnkdAghck BiMiisH 30€ TRQH 86k, }I%%Eﬂ} will be descnbed in
CM?KK The rinter cradle 102 is pernanent i nst al
mare,dataflbelon. Hpevera@itisly fetinsorting 06@% printbpag éﬁfridga Ao mtmhe printer -
craRF 10D kwu B RSB FRR k&Rl de 9F igs 92 sapgid, G path,
straight path etc. The printhead cartridge 100 is
installed into the cradle 102. As nozzles in the

Figli2 Mobead f-demed mﬁs@ﬂﬁg'tﬁé@mﬁ& ‘3106’Ir 1&'24‘{29 h‘(‘ﬂdﬁ €he dpltabs 200 at the

the printhead cartrid be replace
topfithprcasipe Hiiand slifigattic pgﬂndgn thfe&d cofity &%)bmwdcrgmtthﬁepnnter cradle 102.

ThE @Jrlrfdge Rfo' sﬂ&%r Jﬂlﬁ% W&gg ljf)?%dr%hd \Y/g lgéj en ég%‘eg rt]}e complementary

pers ectives e Cra rrou
shaped)&ildran 186G QIHhQ hée eithe cutityl A thispoiof, theiugss stafs ’a;rrdta& the cartridge

106%@Mﬂ&kg#§gg {&w%nngg%gnbly of the conponent parts.

aSSIS I's a pressed netal conponent
108 that supports the other conmponents within the

As shown in Fig. 13, rotation of the cartridge anti-clockwise in the cavity is against the bias

applied by the line sprung power and data contacts 142. The LCP molding assembly 190 has a
curved outer surface around which is wrapped the flex PCB 192 leading to the printhead 600. The

curved outer surface of the assembly 190 is configured so that the sprung contacts 142 are at a
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printer casing to conplete the nedia feed path from
the nedia feed tray to the output tray. Sheets of
whb@nkeiredi a are gui ded by the guide nol di ng 1BOI/AG2®5/001831
the nip between the input driye roller 124 and the
sprung .rollers 130, The spru s 130 are
i PP RSO B g s %ringé {10105 14 B premtve position.
Figd. h]ie sigwisiee dabttidiengthkPoind BfimbtiagRdomplesi®@Ngagenent with
t he rubberized surface of the drive rolT@& 124 with
springs 136 (one only shown). The drive roller 124 is

Figd 14 Vigswshie datBdg¥a g0 sotdi@Bshsthis\pBinBSSEMhYm ddmprestda aﬂ@gﬂtcﬁts

is fed past_the printhead in the printhead cartridge
OPYTRGHe P@ﬁg%)Thgﬁam%antaeﬁé% hyyedecomprsseh dlighily pectheyrpomtednto
abdt&gntﬁlﬂﬂl dohRctPedsHét shlévw)@n iR ARPCBLB2. HGisShlyKfie MRES:Sh between

32 are supported in the spi ke wheel bearing noldi ng
thm’fh&?facwgwﬂ phetorigter ¢adle ¢ thetof an gverosnisg werhapippeBhewartridge
106 RDid¥BAd16 KL dntilithe/1RASSFITR sMownl - Fi HEw RO %%rtridge is biased

el ectronics for operating the print%eaﬁ'integra te
anti-ploghyyisasintodis operpiiye goniemn \?\F)hlsi Yaspeawely beldothe ptighendicattridge 100 in
the(HﬁE&H{/é pd %ﬁ b &ﬁ(ﬁ@ médla“’mle?%% 1 ) 1sf gtgp b ﬁtoPPofptﬁeBmg‘ 108 of the

. shown in Fig. has the So evice
npuimedia fegd eollersi @ﬂcesise tilzesmeri eatt apertur® 204direct fabasi tixgoutput feed roller.

: t t ce._and
11% e f]%%eﬁg H}tto % I?ﬁé {h%wp% gﬂa%cf: &Y %Z{? Sasing 1S8F4)iralrj1% éhe
dogh@ tew moéchmsl 16 peopeudyr conybémeg arptotvida ghepoiradtlydiithansiooed ink cartridge -
doﬁ&%¥&ﬂg I C discussed in greater detail below The
lel'd 122 is attached to the PCB 114 to cover and
protect the SoPEC 128 from any EM in the vicinity of

| revent s .C on
Th%I %fffn% ddF egcrhfof khﬁ m%gn prungﬁ&%tac 18 51&%1 Fa\g#l 8‘8?%* )éﬁ:sses onto .
its shmﬁponﬁﬁ;@ padofitind SixHeIBy1 92onith thelspeeifiofdcdnfuet sredsidt Cdfpréssing-all the

1 agenent wi.t h th mai nt ena
oty T4 8 R R e EedGbtiof gt the casing 184
andhthel ﬁﬂ&uﬂna 86 e 1rs¢fﬂ>et Doirst ks Bvarctha pBRAGS user 4 BbsORRA HekbKanical

to th i a ed y 112, | NTENANCE
ad Bk RO EOT % by 3 LT i Sope B TUeRi 1do the i
tab®D00 fatextBids IR MSBELmAFdnY Be RASGERINY iihel:&@eci 6P stitfdo @8R .CP
an The expl oded perspectives of Figs. 1la to lie
ass @ysg%V|ded to clarify the assenbly of its
conmponents. A nai ntenance drive notor 144 is nounted
bet ween two si de nol dings 146 and 148. The notor
PREGREAR MARTBUNGESTNBPM gear 156 which is engaged with
the main spur gear 162. On one side of the main spur

gear_is a coder 154 and on the opposite side is a cam
164 Figyps 18 tefershaw in detpildbepringhasg mammtanpncs satierc 100 for maintaining the

pritth&A%H06 !invaﬁlropéé@e t:&hditf&ﬁ OA@_HQG P gﬁtgsr A Qt) b Grinthead maintenance

pOSItIOI’] of 'the cam1 i‘IVIn gear
statjopg500 Jorpis e étsgratpurhefdbie printhead cartrivigd 600 zndds bergbgeal weyseivailable

for ‘Mallﬁfﬁlah%l O%Erag&@ lei gr%n b;ﬁr@zgen 18’111%5% gﬁe tX %(\gﬁe%rthé }é-gﬂer_ﬁfdle

rotatably nDunte tot arm 1
i dl dke printhead geimtendricg sm@mw cmnphses Iamelalstxcwlbr &hafopble pelt 501

\9[%82{ cohfift s\ﬁ’ﬁ*ac%%oi ‘flo? 6&3]% gngagéfnen? R 12 1\ﬁﬂ<t fcl,ct{orrll aceréi)¥ 6f the printhead

WOor m gear Irve S
600e Agpigdly, thh belslp comygrisdd @f siifcohdrmbbkrinwentet af & p]]a&ﬂ:s supert, although it

w530 A e B BB B

Neoprene®, Santoprene® or Kraton® may also be used in place of silicone.

Referring to Figures 21 and 22, the belt 501 is reciprocally moveable between a first
position (shown in Figure 22) in which part of the contact surface 502 is sealingly engaged with
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nount ed between the side nol dings 146 and 148 so that

the drive vanes 174 at the end of the drive shaft 152
whawa/obiige ted vertical travel. This all ows theP@UEHAE2005/001831

174 to remain engaged with the conplenmentary socket in

t he mai ntenance station of the pr.i the cartri
tho TP EG G0y B seong Re o R Biemrea) & i oot urtace
is AR5 S5 e intPG N ERAD TRARRbfhd e dntagt suﬂchessbmmgaged with the ink

transverse section of the printhead cartridge 100,i
ejesting|fancioBh is sypriantiall cegriarsive Fistred s ﬂ@t Rorelet Sy Ejr"ﬁ Wi‘gfgf length of
thetlnggewﬁéitﬁﬁﬂﬂth@ad%@s WeaBiaidedGor dsbe LCP nol di ng assenbly

[ ex PCB 192 grl nt head 600 and print

mai ms ShRyyrcmost p]gquydp, o 197he g@t@b%p@%gs Heg wijh respect to the
ink( 4R ﬂ@éﬂsmnAE%!éﬁal&amdr RELAIITRYPUSIN 11/ MdSTEIDtL .

sertion of rinthead cartridge 100 into the
FNpPOD Hﬂsar Fled Qeober 62208 te cpEiewB eV Higbl heemHRcoBREid Ry aelpisice),

, sloF L er actt . %t}%l 580 Grotides O[E‘J)é}cssﬂfg %%Qéi\ﬁen% Reh Mdg)g m%tdﬁﬁ@gagément from -

rtri e user
thetigibegjei00 faze 60T eflﬂhcplpdﬁf hnte&ren@a@pm@f thgbelh Al mea@guqﬁrhfewﬁh respect

to the u%s]relée%%%hfacér%h{s %gar %f‘éﬂg& s uwvla{ Y idefdclish fE&QSOP bildWs@he belt 501

des into the CaVIt
to 6@ fluotied ink l‘remrthﬂmmehdad 60@ anéBmstligtegaskedrozzles in the prinhead.

Mogggr;g{ gme nt eno n&%tﬁs(ﬂfgge%%g 1sos@a1&h%a§15tq.€e ik eﬁa&ﬁm face 601,

0|n € user starts O rotatée
pre/aiting Ith“bgﬁgréﬁ(bf aﬂtmﬂzttés(amk mis\izgigeyapordten bﬂwm:nfmnmgb in tl\g nozzles

shovvn in Fi rotation he cartridge
Pm‘Et}(’B@ﬁ?/ﬁ%g]é(]I?l%W? ﬁé]%cagvﬁstdgcapi agai nst the bias o
ap PlA edaited ekplanatiome tisgupematngmineipla ofithd ateaningimeinicnagce action is

pr% érgguergL p{m# gxg [ﬁgﬁmép%mé%gﬁ&aﬁ\l :)(F@éé?%oﬂlteg Dctober 11,

2008 Uk Béhtdrs dfhidhris Kerdi® ﬁldorﬁ&@ted h eafemrce)e flowerteg ra bsiaf fxpleation -

il b paeicaS R s Y0 o RSl h S5t DR so
habigf @ Esutdd Surfadd $02iEEE pﬂa@f}sdlﬁelf lbi‘bﬁght 1nfd Goineadt erlithe anSJ ection face

60F B e B REACOPO RN SO ASE PR VIPY §F < A RO G Rigore 2B,

wlﬁ:ﬁ kel dofEE shPhte r5@i ﬁ%ﬁﬁallﬁaﬁ‘éoﬁtﬁﬁt Svﬂﬁ%d’lhk QEctiESﬁ)fchHm Figure 23C
n‘preSSI on and oOlts Operatlve pOS|t (0]

shs\w mrdgtadéhﬁ@bquoul gHinkk 6Q2eas thesudpRs 8% ésé’anté?tﬂgwﬁ 3/bqzgle opening 603

1R LonRRENSitH 1R6 torSdeORthce 502
BB LS P B coalariasanul g peoutc 42

it bpwmos oo e HEHERE: HtevFs e AAATREE BT B afihg nk 602
on tﬁe Pt 2 og\fﬁfeﬁﬁ%w &P%E}%gh% 90P}) €neGAN Kak IiflB@r Afndency to

| ase W Se unti al ance point shown in
wétuogto tﬂ@qonarfslt S@rfaWﬂI@me,tah éﬁoavarﬂll Figtig@3Psthp jnkH@P remains on the ink

€j AL fa%{a Q%WI%%C tnﬁéz% do8 S‘a.n él'zxﬁ‘e msalﬂ‘gdn&ﬂg ackb¥s %hebﬁl@éectlon face

Secure e prlnt cartrl ge 100 in the
1smiﬁwab'|dwse p03| tion so that the medi a inlet aperture

202 inSF g ﬁ\{ld hﬂB ftl%orn‘sers% g)rc;c péhgwé %?th@t)elf ﬂﬁ 1§ ﬁb@léti away from

medi a TE ers. la exlt aper ure
the thk eghcﬂﬁcfabg/G(ﬂahE&lly, hestowh nFigheddAr tbe batact shgfaceri§? is sealingly

e 132 to t e
enéggge?rv‘rl@gﬁ ](E]‘E &eﬁt nfg:& %gfrgnf e%ﬂ%kilﬂ% S acpﬂlhjgfe 0565 ?s%e&-l'@@ away from
thp irtkegectiyn ﬁeﬁmln@dtthe peelcmnaﬁmtrbmeatscamoes:ihb facel Erwrcsﬂ@rsé@lw sa
i nk_cartridge cki s 106. The i ffne
e ) PRSI B G ROPR P oo AR gftinoste
offtRRig 609 B 6 hrifth€[%08. IKE0Q in the nozzle opening 603 makes contact with the

contact surface 502 a it recedes across the ink ejection face 601. However, since a receding contact

angle O of the ink 602 on the surface 502 is relatively wetting (about 15°), the ink in the nozzle
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its corresponding pad of the flex PCB 192 with the
specified contact pressure. Conpressing-all the sprung
Weonwract1gy 142 sinul taneously requires signifi ceeit/Al2006/001831

(approx. 100N) but the casin 184 and the ful crum 186
are in effect a first class s the.use

opeBing GCHOR PR HELIEN e S bR HPtcegis i 10 igihE 24D and
24E;, fHe pedt 'z&%s%)l t@etiet@tﬁﬂg"acidgﬁﬂlf iﬂg%J dcﬁ%ﬁ{c’accﬁﬁw if wemedriying w1th it a droplet
ul crum o0 the gri abs ar_ excee
of ik KD £97B U OB SRL B BREOrC B RS Ob 5 ST s he
effécp& cheeFin AN S QB hyzz1kd & thERTAE 0D Addll INEEMNAMEH105do in @ ink ejection
Figures 19 to 22 show in detallﬁﬁg print he

facerél1nPpiiravre elegting Pesformmge Saphimgr R FegRted) émgaf? PR sfpstantially
umﬁ)grg ah P %Meﬁos&%ﬂﬁ’s’cﬁa{cﬁ& or AleBIBOMS, WiicHé8 poREtiall9 harbour
an

the printhead nai ntenance station 500 forms an
mmﬂhﬂ@@ﬁ@FOb@kt of the printhead cartridge 600 and is

th eﬁgtu‘é 18 ASWAHSHAVSH1 a8 Bast P8¢ df@ierbtoﬁt@ék@ﬁﬁac@ BE2 ﬁtpb&élﬁaway
eit etmeen]%elntlng sheets or when the prin
{

nt e
fromghe mll_t Gectfbhéwp 60 hiThe aehtahsfaehdRdes & lé?eqe%ﬁb@d@f fnk 602 zlong &
1ong1‘§JnE?J fts ox? L Eé %&aﬁh&}ft & %gﬁéc@'%h@hetiﬁingheg?@éooh aving a

ace r seal i ng engagenent with an ink
ej eEtomhe fcu@m&o:mdotfetrme again PEvhOdISBE0LY tqypiicwillappregipfed that in

theg)%lonﬁnﬁad At eS :?QlongOﬁ'ﬂLé qﬁ)ﬁiﬂ& sﬁff{i}%%b2 BPHeb&adsA %ﬁ collect ink

I'CS su appreci ated that
aloff hngieldant edga pbryiod efte ﬂrsatﬂagemnt frem thiej iniheieqttan Ecp 81s In our earlier

=

FNRefi4U3)] UgSN d)l/E#@ﬁﬁ‘&e(DoﬂceﬂN@.MﬁUSh &/SEN111/286,716 @ocket No.

TRy by R FCPEREP R AT, 2 eRATIABn L A0,

dedcﬁbeﬁeahbxmgﬁeﬁnmg aagﬁdmgmﬁkfﬂdnea Tongitudjraté¢dge portiar ef Hfkible pad. The

and a secon OSI shown .i n
P dmnicerc st on o0 pub e R sathalioTibhe fiteontly Wkl s02 by
prcﬁ/icﬁigtﬁ &arf AGRss b'Eh6OD aid usB atchgvep@habinisnitofcasey B@delt pasta -
nga ed with the ink gj on face

caniaoR AN fteE SERERREF £ (b St SHACE PP dpe il s face 601,

acr %@orﬁfﬁ@ly%' r@fefrﬁl@% FlglﬂE 2@) hEe HREMiCHhSunpsdiarduné a gdaib@Gpools -
are mai ntai ned for own, nost, .cl ear|

SORRaLH0B. Q5 o Phespaln ST 8 HPHEG BOigh, THCHP Ry Aphengaes with

drivESRESH5. The &R %b%oghs%tﬂuamrfvaﬁ ﬁx@hnvé@o@x pliadizipe diive vane 174
our earlier apg ication USSN 11/ 246676 cket

(SIOMDACF iemyps 1 ¥A-Cedleses, disepood 103 ispd5ye 1heok tffhlt £ gpogh 304 is an idle
sp&‘ﬁ 161 dhiSe HREBINA, L PRBOLRRY nfoﬁfremfﬂ)%&her f@mﬁﬁaﬁﬂﬁd conveyor

contact surface 502 gHOV|des progressi ve enqage
meshauisnafed cqeesihgide bels el da g diestion sydsitialy prgke é‘fl%‘étlﬁ’%lfudmal axis

of fth%&?m&lgéld GOW' ﬁ%hc% 'tﬂp%]o%v%'gfﬁ@tfhaﬂ% %5@%% uikBe p&ﬁbﬂ of3kblcontact

pendi cularly Wt pect to the ink electlon face.
suﬂﬂme§02 ywey odm Segaigeehio0wid fewetde aiclerniag geltandd0f ace 601

al | | _

by e A i T v
mmpefﬁ)manhouwpmgemsmd/ n!gdrmg dunstiptisolier exampde. dnfirgidhree rollers
53§U ag en? I %g{{ealn%ed a ar | soaked ?Xﬁltﬂ%ol'v% LB, dlfuﬁ&?for cleaning,

art Cu ates an
thérhdxk mreeu rm@remnpme a5 30f mm;aa;ompnsq: opad solkeid withilgionized water for

B BB SIS Ry FOP s M85

coﬂfabﬂ’hﬁtfw6692 s b detibaniitigkfeedinod erfigires 24 cthe beit 5Q§ is conveyed in a

counterclockwise direction through the cleaning station 530. Furthermore, and as shown in Figure
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. splﬁfgé 5 teedndeSat are ﬁ&éd)@&hd e S8R ufgk gt chifesHROME bidsing abutment

provided in our earlier application, USSN 11/ 246676

(Docket No. FNDOO US), filed COctober 11, 2005, (the
weonwreetigy of which is herein incorporated by PCT/AU2005/001831

reference). However, a brief explanation will be

§
o ok AR S vl i i e s

of HiéTbERSE!, HRZbP RbKiGhiAiOIERRTIcHRh! aktl QetAhb effltic@cgoNnt act
with the i nk e! ection face 601 of the prlnthead 600.

Fi guihg dovsee 5 SR0h PR itle sprelh 0% pudelsname staiorS Hgue all

mduitelof) b iBvetBIB chavkie 506 8e 61842506 i$MbVeaBIE p@Pehdichlarly with respect to
partially in contact with the ink ejection face %

thqﬂfﬂlg Eipdion Fce §9o virchithat ghercaptpctspdacp é‘P?a‘iilP e Foggged; ang d@ggag@ from

thélhﬁeﬁwoha&@ wﬁ%ap%elﬁfg%@&d&gca%& £bode. BRGAE EngBRGBRNG 603
on th e@grl nt head.” I nk 602 in the nozzle 0o enl ng 603

disgpgagemenp tredelt SO4 Fﬁtaﬂmﬁﬁ]ﬁ reenecktq theghessis §96. Fowieyer, after

- d15@ BOLES &t iR &igioR E‘a{cQ khe @1? mﬁﬁ@paﬂ'ﬂ?%\égﬁtaa §{nﬂzft§ 569" may be

Vanci ng contact angl e I nk 602 on
CO%‘@ﬁQda@ﬁt th flfaning sBion $39 usiak éitel cowteyormershanésnt. i ng ( about

90) "Thk Gﬁsél@&)&?ﬁlaﬁe tté»l/&l?dsqse fgjﬁtglﬁﬁg]? r%'&_:)éreEthg‘gc%]S%P{'uﬁfaEJ]ﬁ)Z is

contact surface ure
sedlinkly G0 gecemitti the infsrejectien facsk608| Bos is the nfoamé c&Oguation of thhe
apross t he
BEALE B AU U8 P50l U5 S04 NG RNE, SRR
stomm 1QMB¢n¢dherwbnehwqmrmished@fﬁhom as the bel t 501

| i PR P AR ol Bl o BB b 0 R0 ping frcpousing 507
haﬁ@ﬁa base 5@8adnd mgh\yalb r5gﬁgﬂﬂ chdstib S6hie slidably ejosedbleanlafiants the housing

sofy b DoV BR shesapiehisn f aiuoab Puckiapne yabPnthe

s 2856 FeRueh o Bhaty BT HEA oI SRR cos

on tihe chld‘ﬁdﬁﬁﬁhﬁheﬁ@&nprisE%nﬁ%mbﬁt foRt AR 4T ihe f&ﬁﬁfflhrg@ 514 and 515,
kes conta the contact surface 502 a it

P°?1%<2?§38 eege e e ﬁgasaf ehbptediespat andey d are nrpyidapde slidably move

theSdhBRR 586 FeREOEHONE: Hitittead 50HYGhRnsS? tef en%ggzém'eﬁtiﬂne@ﬁ%léﬂpﬂo shown in
the surface 502 is relatively wetting (about 15), th
Figus2% n t he nozzl eopeni ng 603 now tends to wet onto the

CONtIRE bngdptinfelCiBechBdsm KNS Rprids a$HBP Wedgﬁ‘geﬁiegtl%ﬁﬁ§ I@ﬁ@ure 26, there
and 24E, the peel zone 604 retreating across the in

is hpwe PR thesagaesmant AEmsR! engaged itlnigs qmewon@malua r5b% |Aeﬁrst end of
the¥ngdddtheft Gdn 18R a t:in@ Qﬂrfalagﬂho%rﬁcﬁ al%@se& e i ?% {s. A; $88nd end of

the 1nk ejection face . This hast
thecqngagemeny atst eEiaiably @pzlmeé abqut & moté% adHe rtat @y aewugagement motor

(ndi |sﬁ§ﬂb UQJC glfyl pegdad SQJlll ﬁ'Jﬁ?Fl%{ﬁJé 2@&]121&& £} n\%%ﬁleéth% "521 is rotated
mum cl eani ng per ormance 1s ac
ClOéEWQa ebutsent phibe c8Y Slrfase §ispiasi ttheeltlg 15 wausfesthmlm ahdftherefore the

ch:IsE@%banwteF?ﬁ&% fd 3L LGN, RhalbReig! Al ons. which

can potentia {85 of ink.
Fi gAﬂHJl@Smslhmmce hleerajevlntwﬁ @dw hsddstribell asth r¢ferehcead Fighes 19 to 22

and ?1@'&\% Iﬁé nIr‘? ﬁ%&?&ggllﬁa%og f, n% %eld thae %?18{?83“56 gatﬁo najf)O is configured as

shcmxi ihFigneed®1 wlmshdcomfact sukfaG(D2 aisengggﬁ f}oenge pititthend |60@ diggeby
of contact wt

rtionc at t
i hetoisipostgtorh i BB Ro rBisoRiey Pahud potko Aferayire
cmﬂpi\ﬁteﬂ or Wheiprinthed®mbiatedhce istregrfirkd, t&@g@@mait%dni (h@t 52151 are rotated
t he. pri nt head hmal nt egﬁwce tlat ion 500, the c
etk MO RS AT T | 3 1 PP SEEOPRRADE bising abutment
surfaces 512 and 513 on the chassis 506, thereby sliding the chassis upwards towards the printhead
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' clockmiser thereby ilidipe thy oasgis

al ong a | ongi tudi nal edge portion after di sengagenent

fromthe ink ejection face 601 . In our earlier
w@ppioeas? ons USSN 11/ 246, 704 (Docket No. FNDORGIE)2005/001831

USSN 11/ 246, 710 (Docket No. FND014US) USSN 11/ 246, 688

600%;‘}%1%3)%0@};%%%& ssi Ug@\{( gbﬁoéﬁﬁ%&tac ﬁurface
502f Whied 13%399&{1 ]eéextéh@ﬂ% wﬂi@hdiiﬁﬁlﬂfeb&)&ld) ey sedling emamelft wiith its

renovi ng i nk ron1 ongi t udj por t | on, of
ink ¢ipeinie 6phduetnibe %9 Sbscionshs srrEmeaeoDs g Rty togpe ink
& ecfnt}f% RE 6L e chiti® MirfoBpokRaively é’lﬁta@t@ fHiedfl ejSotibh fee A

by providing it on an endl ess belt 501 and using a
ﬂ%@ﬁﬂv@yor mechani smto convey the belt past a cleaning

%ﬁ% éﬁterﬁn&?ﬁeHGH SLMEA IR BB ceibntlalifs E@NSZG bre actuated to rotate
sur ace fromthe i nk 5jgectlon ace 601 . Accordin
§

6 depynvyaigs e PFLHA fhe PRBHAT
fsli
abug] %ﬂ:’ﬁfgfoq Rl E{g gﬁggﬁfaﬁzg ﬁ@f’ v%ﬂﬂt 80%hg s anfsli H]Eig m%ﬁ@iﬁénS of the

S at ich internmeshes and
mﬁgﬁ)ge]@engag@ t]@ q@pﬁaqt@ugwﬁog drom thhisk giestica f@“@ SPL.ds to gw sloped

nature o% %ﬂfe[ E}dﬁnt%'i %10 De 0%, b Bordidck ¥1§fa@fs Eelé‘tf'!ﬂ?va‘ﬁ i5dm! th& infl e e¥tfon face 601

wn i n Frgures 11A-C). Hencé, the spoo
duﬁﬁﬂlsesgaaemhnt Vis dsssribd eaglfer|this pmlzmg pasieh depsits sk glpng alopgitudinal

edgﬁg’{”gﬂm ﬁ?i'gle (gjntce{c fgge% and g enctlid \éﬁ &@@éﬁtﬁgﬁh@d@)ﬁta&%hﬁf&e

er form rt 0 a conveyor nechani sm
for Aﬁﬁfld&&;agaggmtﬂhﬁhda@ﬁ\te n@d_r 1i4A 1$acmateémmqhdnves the drive spool 503 in

an?#%%f?f YorRRL BL iftte ol %saALc%Paﬁgr%%%tsaﬂsﬁnoén the

Herce, e conveyor ani Smcan carry
antRlockwise dhemblyt:onyBymg thie lingked pm aﬁhe santachuefa® (D2 aew thefclegning station

53(%2(? ¢ I nt el%gigg:? &ﬁsgggﬁt %ﬁt §f3tﬂ% chlica%{ &ngg&()é?fpconveyed

pas€ ﬂﬁ'@rehﬁﬁgs stﬁloﬁGBO axf 1s£1mlcd:senvsly S&Qmad; rinswhandhirind yespling dr preleaned part
vari ous c ng, rinsing and/or drying functions. For
of 185 SPR¥AcE sur} Fﬁéﬂ?lrst three rollers 530a, 530b and 530c
MY TGO BN itord 4P adirs el avlehiedpatt Vet catacs surfaaft:i(ﬁns positioned
solution for cleaning, the next three r IIe
adjgergithe Arnthead O yoa B tegieX majnignanGe qsly- ]%’ pc? Rize
the};_@fn Blead U0, dh 8l nﬁkﬁhterﬁﬁ&: dyoRs hexkeberibbd gve Dby @’tﬁmﬁBﬂﬂy required
30h and 530 may conprise dry pads for drying the
beforsrthapsintagad fS;fe’r?éicggtéy fe%dljaﬁglford’é@é‘i‘g bed with reference
to Figures 21, the belt 501 is conveyed in a ,
count ercl ockwi se direction through the cleaning
INK CARITBWGE30. Furthernore, and as shown in Figurel9,
Fi% ﬂl 42k oﬁéd g{fﬁe 6} G2 HkNGrt3IRAU0PNERB O ihe fidd ﬁikQ:Qrtﬂidges has an

enment oped contact surface 502 of th
aumm; oute easeig)?-lﬁsmlomlfz ivelye 206eandian gir dnli2A2 eovaiTd b¥ ngé% {%‘5 seal 214.
Th% I ?al E%ﬁsy toa Cfﬁ@ Pgﬁéaxﬁgquﬁé ust? ggfs'vs){ﬁ ME'E vaf3.206 g6t to

aning station 530 are all nounted on
mmlkrtmne albthemb Igeis 81 %is §016red Tm@d@waém stpragiek. %Of AR ikathp ghumb grip

m; 8)%% ndi cul %f(% t’[#e L b cﬁ}hﬁe)ﬂ 42K 19 EF bdap ‘Ibcfc@ﬁﬁ 220 to

suc contTa t sur ace 502 can be engaged
hoinile chrsidpgaiieal the dockingtmyilf& ej ection face with the
peel i ng action descri bed above. During engagenent or
di sengagenent, the belt 501 is stationary with respect
Flgso 15,1, r:7h P RIAL7 SR thbkin&ﬂsaﬂndgedﬂm end itk iseragtiqrevitnthe prigthead

ection i k
cafpaﬁg al@ & 8ra§%§8§3€1gb165 V@l}e} & as(ﬁge(i%téfe ?ﬁ%kénﬁ bay 106 but
nob W‘e@@ecﬁﬁﬁh 16 ing vﬂb@lm’t\tmjpﬂnthm teatnidgA 00T Fer qmag,st,hesalr bag 208

200 1.2, Dl gsed tovards the {1156, pAslLL oMl lhEIS) el B course, in

reality the air bag would be fully collapsed prior to installation and fully inflated upon removal.

éandmon of
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sealingly engaged with the ink ejection face 601. This

is the normal configuration of the maintenance station
wG®7mba89 t he printhead is not being used to pPCTAU2005/001831

(e.q. durrng transport storig idle periods or when

I.nf@a&m%%%.]; 3g VY' ?n\ém u{ktc ed Of ‘Eee cnas %ngrgyges a more efficient
uscf:asfrijﬂal Cedpsilble mklb@glﬂia{?fga &&Zmraamuﬁt@f 2eshase 16081a gaﬂgbﬁmher, once

si.dewal | s 5 9. The 506 is S|Id bly nmove
they pYe oo by %@%ﬂﬁ%’é S@WJ e ion 1ACBTP g Head st draw against
thiefegisgae Wi dah @fipddyon rafibn afiﬁa?ﬁntﬂéads'@hb BaibeadfeaBiby
511. The springs 510 §g55511 are fixed to the base 508

dechiRE the GEIHES N bt Yol fre Geamsedsommietelibu e lvaves a significant

amBbiit o feidudl 1k ia M cariddge RHBE R id MRhdMed. WY HRiAAS, the present ink
|n£egrally formed with the chassis 506. The chassis

°F ¥ R 8ir bagoifpfriflades inie ha denvolios a5 thpapk tsegnsimed. iEhe air bag
expaRidinfdfithd a6 e9dctatddsy Bd Rk rﬂ&ﬁ}efy' e@ﬁljdanét:oxféﬁétpl‘?% iMEhere is. much

ends of the chassis. These | ugs

lesp pesidial dk ip dhecartadas Whem dediscarded hilse by igbeing o) aithagdn theink -
T e B B o e SR o e g Thridge
outdeh iy hedksBt conyerity Tl@? helpsga Geapdln mctlon nhmo@qm@cszsthe printhead
mokd&i®rthS Shown one of the engagenent arnms 521 engaged
with its corresponding lug 515. A first end of the
engagenent arm 521 has a cam surface 522, which abuts

Fig QQ'SHOQVLS thgﬁkl di}é' ?04 fﬁ‘llyc‘ s%g%%tvﬁglq%é) érg%tgé?gﬂgﬁg gnr%tﬂg printhead

armis rotata nmount ed

cartrisiga @ The salgofe?dgagbcrﬁmr ofrtie chk@IIgﬂayéfl@)anures the frangible air seal

[ n fro u s.th
21405008 e hohgh ik 15831 08 BETLELITLEME 1S 2OUERR RS phil Bos
partipldy mﬂmét@nﬂ@c@e §2 Ponagrtinatold Stﬂuetui'eu @hb &z&let%]l&ﬁﬁ)ﬁﬂ]ﬁe ink cartridge

her hassi s .5 downway ds

104 s Wi NSH RIS 1 o RS0 3ty LA P PR s
botb rﬂermin’tem aradielahd theyridikead eaaidghable miditltad efr@iigee ®ockel in its operative
ures 19 to 22 and Figure 26. la a printing

nfiguration, the printhead mai ntenance station 500

is configured as shown in Figure 2 1 with the contact
Msurfac 502 di sen ed fromthe rrnthead 600, thereby

UL P ENEAGRG P AL AT PRI R e e -

transversely past the printhead. After pr|nt|ng S
. conpl , O ﬁgen print head maj ntepance i s required,
Figf1d a5 ioee A e 1O g sprafiead G 00 i Holaion to more
cle@fyt illG3tACINE Bfer-cdabMnNEF th\RLZR! TH gﬁthg}]agmﬁ R readdid F1029 shows
ur.ge agai nst correspondi gabrasrng abut nent surf aces

onl; ftie infe cprieidee Qe yalve Q| tBe pyipthead prsiridpginief valyeng4 prier to
engaPéissat. STHHRIBEASIvE OMRS Bk cH}ﬁng Bésrht J&ﬁt?ﬁ CQR-230 i asﬂahg:'d%ﬂd 232.

mpvenent of the chassis 506 he upper nost

A shirt 32001 isibienianatesigh hag epampiar Sfmhz lassd zaalyst theneripat sruyface of the
flaryRE ¥AEIBDI Y Chanb Butel Gy REDBAPBQN, 1 nto sealing
engageneﬁt ﬁrt B?ts%?nﬁ ejec??%n gace 601 . Due to the
sl oped nature of the contact surface 502 W th respect

Thd ek Oﬁvé cﬁ‘lfhﬁe[{/ %b@gﬁnﬁl&é\e a@ %st aﬁca? &ett ?%g %?tﬁ a valve seat 240

progressi ve cont acts t e 1 n
thapowipadersdiatly indfardly. Andgprassibleenlve membq:raﬁﬁ obinéd mtorsealmg leegagement

)in aMLmt(jtorotMe
Wﬁ@?%?%&??%%zﬁL Qﬁw ngéﬁén %n%nmgygﬁfddomnmards
and away fronthe prrnthead 600 by

pos1t1

As best shown in Fig. 18, when the inlet and outlet valves interengage, a skirt engaging portion
234 on the frusto-conical inlet opening 238 seals against the annular seal portion 228 of the
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abutment of, for exanple, the cam surface 522 agai nst

the lug 515. This sliding novenent of the chassis 506
waele®enegages the contact surface 502 from the iP&I/AU2005/001831

ej ection face 601. Due to th sloped nature of the

ont ac rface 50 con urface i s peel ed
G A A58 S T A 200 L EELO0 i
poftios engﬂmma undéside 861E FRGEd BRI A3D RF the kR 3D 882k EGhe top of the
act | de ozéés i nk.al ong, a | ongitudi nal edge portion

depyessi A the ink cantridye mslbeg AP Syrther engageniealsthe sgsilient skirt

220fs Lmb@teamhaﬁé f §idfaBe ofifid Be sl HANIAGEHEREm td HiRkn BleloUs
notor 144 is aggﬁated %hlch érlves t he drﬁge §§303° ot valve.

Atghesame Hmg, thestera 230 Ryshesdhesieprestible pegber 23A down foumsegbis from the
val® Soat PHOGREEHYUPeing iHREn1B& ke RAe bl%ltﬁjeraﬂ ¥ﬁ{hd e 100. Slm?ltanﬁous

anticl ockw se, thereby conveying the inked part

opgiEs A bpthsalvrn eBersn 2xisenst seplihes frmed-hetees them, owiugS the chance of
xR dirselty atrSad i8S thOink ﬁf)v% B0 B theﬁém&ﬁ% i ?J%fll%gm&g

of the contact surface 502 is conveyed past

un@qr%céqfﬁfﬁlge Ranged end 28230he fop Of the dapresaiblyimenibgr 2:3I6eladqé1d skirt engaging
poftioR %%@oﬁ'ﬁ&réﬁrénﬁ ‘Eiméh§§ﬁ’ %13 th%guﬁs&nﬂalﬁj a az[l}?fg dﬁ@g(%r om be%veen the

contact surface 50 rrve notor
valyestheforgthe F@éh@ﬂemhtm frms. Herdgent warkers wilf lalﬂerstiﬁ&thaiscompresmble

an%Q@dlés'tﬂaﬁ ?&cﬁgﬂe dﬂamfa&? m%eé p[[}&lpn%"élcgcago (r)éver Y a%%zle oxPlte_%gting ink by

next mal ntenance C e con
absgfbingthe pressatepuded ﬁ@ﬁﬁhe Bk ejectain. an@matot. emadleezalvy az}eeSmmsnly used to

b d,b
o A BBUS PRY BOLL OO L e 0L S G
der@aidadyDEBaghwiglth @inhthesd. aTmeoqipihcme? s npanipadiistive d@;fgntdbék not have the

tr h f the five ink cartridges has
thrbtmﬁg%cvcon%%&mﬁtoe?n e"Vraig 210, an outlet valve 206 and °

-an air |nIet 212 covered by a frangible seal.214. The
v0|d i nk | eakage i f the user

““?Eﬁﬁ@ﬁgkﬂﬁﬁhgﬁﬁg 8% al ve 206 prior to

installation. A thunb grlp 218 is colored to indicate

stor.ed. | IR ink, the thumb gri

As E??Sﬁ gioRnda 9}%& % i Aethe RURtheag camtyidgs ha ma%seneyeaula&t 196d
dowilstreas oﬁtﬁﬂlapvdl@CIb4 SBHEflyéfrring b d Fid €8, GAY &érh qg%k cartndge

within. the Qﬁ%kln ay 106. Figs. 15, 16, 17, 18 and

flowssragy & flange Flildocgféheff@m AN dhq depressiple membermanynk flter 242.

Thé R FREd mféﬁﬁﬂdm%ddl 6B AN de?¥e§§1b19 LRALE 2%920 that the ink
15 shows the ink cartrld%e In docki ng 106

floy G?n‘f‘f%% a elatively isgreringerrratoh e filfpre t Thissllpws thg filter to ﬁlme a pore size
smll ot f1eR derbdVetah} HOBuLbRY but%gf oxfél‘l?féta{r)f thelifdEr1 fatéo ag 208

is shown fully inflated and the” remaining volune of

ink storage is indicated by 224. O course, in reality

Thd Hessieredd®or19H hek Maﬂh&%{g&%ﬁ?&)e%@&ﬁpal Rhids %{)/ nﬁ.r%l 24? tha 1s blased

installation and f upon reno
cloged byithe SBE% % Hibg hYdTeStatW lpressuos eighe ink linthre cararidgeactst dnahe upper or
11135@‘1'{‘.3)3;13'-1 éaigi }){}Qe ﬂ:}fﬁ%? SA?% EE@%S%% 9%0&%: ﬁféeeﬁ;eta% lrélrfjlalﬁ ema;;nrg Iéonstan’c during the
llferoé &esmlwﬁgdmbemsb aybs& angnflatgbicer hagonbe thanaycoapsidle ink bag.

drai ned below a certain |level. The ejection actuators

of the printhead nust draw against this resistance
On fifei lowerea dowmspraah su:face hms the ettt ihlo pressliret 40 ehepegulitdr @kt 252 and the

[esse deen1 the cartridge to be
reg:ﬁ hﬂo ?G%gfz g(? egélj]?) ha c ftsgw;ﬁ Fad )?pmﬁﬁ’?‘@ e{“‘é‘ﬁ%éée
upsaeam prebsiives the trega b ﬁlilet@ﬁS feﬁﬁ[ﬂé détlled dghinitfhe detr4l it 2964 €he spacer
mhen it is discarded. To avoid this, the present ink
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cartridges use an air bag that inflates into the ink
volune as the ink is consumed. The air bag expands

WO ni00/064189 ar eas evacuated by the ink rel ati vel BCEAB2310§/001831
and conpletely so that there,is much | ess residual ink

in the cartridge when I scar ded. )
Dusizg qpgratiofy theprig a%é@SCP{ﬁedﬁ?@‘:S?ﬁ%s S ERe %8 Flﬁﬁb"& afuptgrs foreing
mk%ro&éﬁl theRsHO SrAN ol aK tﬂea;gdm&tstfb phassliro 1 1B ink op I’dﬁﬁﬁ)wmﬁ;r@ﬁl side of
Ink at the cartridge outlet can

e ke
theﬁmpbram Pifs Assormesihe ﬁ@nﬂm& @f‘%%fﬁﬁl% pibfaér‘% i aélthe

up kar Fﬁ% ol Ak ﬂﬁ& Q4Ms@at§'ﬂb15‘ﬁ{er&ntf:dl Bub 356 a5 Qﬂ&&lokxﬂﬁ@o 1h8 Kegulator
Part 5 e 104 f %a?ed with the printer cr

outke0252a e mﬁewphnom § jopesgieteliotarts T gauareg Bt Aoggrospyreon
bot%x HRed Af ‘&férdlagl a'gBeZ4g Qﬁd(ﬂhg Q)r&%f tﬁ%@ﬁnﬁg‘%ﬁ) WEAS béddhes enough to re-seal

r-seal 214 to allow air though the inlet
thezme 14& agajrist the eentiabhudi 256 hAg the pEnthesd gontingesin operaterfe gt 248 of -

theg)o Ssufe %FLHQB §u]@éc§:|ss}{vél§1£¢eﬁ§ £ sfuﬁs hd th §s§1te%1ﬂfér§nce across the diaphragm

struct ure. he out et val ve 206 in the
osdilivkes bn mnrmtec@@um@tab@n @f&g@sShﬂldtmeSﬂﬁ@dliffﬁIeéfe rggyixgd toopdance the force

of Ea rer IZE'(L g{d%%ﬂ 'Eﬂe%g&sﬁ]rg ‘f%% fd%%duﬁgmgéfetla{tﬂvgg €onstant negative

er CI‘ e and eprlnt ead
hydrastitrclpthgm;re inftles ipk.i Bhib adedsa keapitiigak ngnikays Readch ppzple grawn

e e B g ed e SR AHAN G VAT bR dut o

othéﬁdfcht‘ahﬁigﬁts M&bha;mdbﬂehiethp surfcdiessioncad wickdgleout @G thieprinthead. This
i.solation C arI i L.lLustrate the
1“@%?4?&@ﬁ§g%gﬁgﬁ :és %Pvég To further assist the
reader, Fig. 29 shows onIy the ink cartridge outl et
val ve 206 and the printhead cartridge inlet valve 194

RESHIGYT CONNEGAQB_nent . The outlet valve of the ink

cartridge has a central stem 230 with a fl anged end

232. A skirt of r ter an_ an
12 3ot O G B St BT PR A
coﬁn}e@t@ﬁgﬂ _}e_n;}g 2%%|onan Iolhglfudtnfbﬁseﬁtuil |t]ﬁbughahe/1ﬁmtlieam oarghlbgé 00 with an
cl ose e Inlet valve of t Il
il e 5. OO RERHY eSS Epe 3B oo O G B fheifgt vaves
19151 had pr€s§ﬁr€ R S1atordt 93lhaye 4 RWBES tohnedordap easiishihe séaltkl\ﬂmd

nber 236 1 s biased into sealing engag nt Wt
copaivieatiog 36h o GomoNie EREOBINt AR08, @i i reater

deﬁﬁrbgi@M ¥ 2 QIS devibtStabigsited DR 9 Wicdd WatbrGubshie anl @duhtBEto the LCP
I'nlet and outl et val ves interenga a skirt eng

e
~ mcpichng ase«rmbzxg 190 A.GPH{Eqyid aeﬁtelwbmeeaan pilipeay hagesipl ﬁrgcogf%gwnts of

th?r ﬁé C’EE of f'h@ T@Pq{ taRG13h tHR ‘Mr&dh@ﬂ o228 nfdfding ﬂow) However,
nere soon as the seal betwee

the GEE’s of wtherenlga@enfg “pfbmtth@mm@@ad o den 00w ipCa iy fifferent to that
fgglﬁg rfﬁ%’g &of a%l cttlﬂgl s’tf@srsigsra%i] d&neBfionks lﬁ%mf ¢PRgiedrefiMls, the LCP

sten1 engages the top of the depressible
moldiny esserg 1 904mm bh eointkd within edyisthas qauisfasdo hategome play in the
L.,

oS RE MR e el LRl e a8 Slodi b Bftret gl
expinsiohearditneintyio a ts@@d ﬂdniaﬂama pitieto thepringhead\60d. he sane

time, the stem 230 pushes the depressible nenmber 236

down to unseat it fromthe valve seat 240 thereby
AOBLIh6EN InfTeg.i304, elie resiliane cdmmedtdre5H hasrih loetdcanaedtor cda 258 that has an

R

inBERBER O coll XS S¢ceivedthe oltit P8P oF ferpadsiiee raghlor | $teinian fnterference

flow to the r|nt e nozzl es.. Furthernor he
fit. A diagonally exte dmg we %12 connects the inner and outer cogﬂecttor collars and permits a

degree of relative movement between the two collars.
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undersi de of the flanged end 232, the top of the

depressi bl e nenber 236 and the skirt engagi ng portion
wae®@706v189 gur ed and di mensi on so that substantP@i/Ay20b001831

air is displaced fron1betmeeg t he val ves before the

seal between them forns. Crdlﬂary wor kers wi | |

understand that conpressible air bubbles that reach
LOCIMMOLBINGASENSL 8 AND PRbra@abNt head can prevent a nozzle

fromejecting ink by absorbing the pressure pulse from

the ink ejection-actuator. Needle valve are comonly

Flgss 8T td 40 o tHe OPIAIBINY qssainmy 1@@%& ﬁfe ﬁrﬁﬁﬁéam@&ﬁsli&’éﬂnhg firstly to
k the capacity for the high fl ow rates demand

Flﬂﬁyg%f Pagkinitlft KTiSPF Sieations ok AﬁBlm@@m agsembly HH0| are shown, The
assfablyadduipisdd &Sk Hloﬁﬁ’f%stﬂoatndr@Mﬁnﬁ‘b %oﬁd?ﬁ%ﬁéé | AGnduh@%o the printhead

constriction of a needle valve. . LTER AND
carbrgeasesis Htais serorholes 8sand 2Rdwhhe Fid mplggag b0 pide BOMting holes

- 276.NRs Bkl 8BSV CAE bl Q@le@@ﬁ) #Ad Eﬁ@zﬁﬁ)Waec P& of fo%gltudmal play

downstreamof its inlet valve 194, Brie
betpygenk thesyergly 199, andrthe festopf thgaririvige 469 tor iome f5¢1m/\mlat1ve movement

ﬁ*oﬁf@PE lﬂlléﬁla@d' oqﬂgng&gqhé ﬁx@&%qﬁﬁw?rggs i‘e}g% &L ﬁﬁlé:ﬁlgg %’H‘%a the resilient

depressi bl e er to an in
cofrieptprsr2524 At dhet basel of éraly élddnlpwzrladuchannelmmehzﬂofm fiuti communication

wﬂﬁ p@&% Qha%inél? Egﬁﬁl tl%%&laﬁr%l &%ﬁn@?ﬂ%ﬁ Igb thoYl\é oA, >ec§81£ & shown in

relatively large surtface area
Figd2ows the filter to have a pore size small enough to

renove any air bubbles but not overly retard the ink

flow rate. The pressure regulator 196 has a di aphragm
Eagh@amiel BSCarunerubstadtially thetfulbjoegth nfithe 4Bnhdl aioldisg PE6aS @eter to feed the

. t h

T WA

a sgricd@f mlk apér&rﬁﬂl%@)tha’agﬁis 1ﬂ6thﬁbugf:] tt&ﬁefdlk a&QMtEsh 2’[8|'fBrn£1ﬁaﬁ| ottbr surface.-
t t e I1T.e.0 e .in

e SRR LR R L e T

webvhaﬁtlﬁ ﬂﬂhﬂe&pﬁdldﬁh@ttcbg&fheb&@th beaﬁlblleedlﬁ@?ﬁetnﬁ rsh(dﬁlﬂ@feﬁef M of ink
e statl C I ressure a e reqgul at

wpsii e At U PLGER LB G cho2 807D A8 Figgo 288 7, the ink

apdl'ﬂﬁfbsdmmeddrtﬁaﬁé piitess Sihdls & fansl ik @n&idts 1278, PIdSin&¥ GR&AS8S of the ink
the regulator inlet 248 remains

tr e m pressu
CO%dé}ﬁfr éiss ‘ﬁ‘gta fergra ﬁ%ﬂ? rCaFeSﬁattﬁ%@ th¢ Petiionspfabe printhead 600 (not
shotdy.. ’@éﬁlbﬂkﬁm&ﬁ@ nag hl‘é@eal&h\%tlpid AbeRGofHRs gah@geﬁlnp@bps\%wn) which

acts as ection actuators forci ng in
g Frogg e AEMA By PEai0dy Uhecihenms] LI 268 olsken R conduits 278 flows

to ihé %ﬁﬁt‘ﬁéa@ 600 thrBEshl 1Rder Qﬁllémlamtsézﬁﬁ@ffhh Gt Ofe Jh?ﬂed with the inner

hragm 246. As soon as the downstream pressure an

endcs 8sr e dnlpropduifss 218 s The Hikm mavebeup sharmeniasie dmutueh as a PET or
Pol?g’lﬁpﬂoﬁé B, 248 nldD %@ A e E’Jrﬁ'@ftd Iﬂ%&tﬁ%@tt fﬁlﬁlles@h' ?T 2% ﬂmqfaa d by AL

OWStOthe re ator outl et I n
technplogiqs| aad Rogers |Cr%%?c§¢ttﬂﬂel Ip the dnterssts of erquitit rtlzeereactae if befiéreed to co-

perf?l[tfﬁs@y oé‘phgﬂmﬁ%ﬁhl%dglz%ﬂ%st Eﬁoc ét%)oh R hﬁ cg D‘éce%nber 20, 2004

force e spring agal'n becores eno
foragdifenal detdils régatding thﬂ@élh!wﬁlmst the central hub 256. As
the printhead continues to operate, the inlet 248 of
the pressure regul ator successively opens and shuts as
The hié npldiugs el i dierneonttios $88 that eigages tiagfricrum 186 in the printer

bl at.es b n Nt s a t t,hr eshol . .
cra&?gg :lSZlS S @it e?e%} ggfr equf'y 8P qs’g a‘f 8&&5 1’?‘;1 oﬁfﬁgg‘)@“df the bearing
smfahezmhangtha Tife oﬂspnmgm(mgédptacts I@&spﬁgamsuhe cdr@tibak @h the flex PCB
(nog' glg)wrﬁl Egct%rllcpmg g‘etween%le g ace %E and t g E'Jlmvfeormation 188 is the main

lateral section 286 of the lid molding 264. The compressive force acting between the rim 188 and
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hydrostatic pressure in the ink. This is used to keep
the ink nmeniscus at each nozzle drawn inwards rather

W0 ban/osByi ng out wards. A bul gi ng neni scus i s PCDAE2005/001831
contact with paper dust or Zﬁ er contam nants which

n _brea urf cete Si 0 nd wi ck ink out of t he
gaﬁ’tnﬁegg %? 5"“9’0 i:

Ss|e }oy 6 to minimize and

strﬂd‘timaf dtleationon aremqrrmmlﬁg adsbxbil; uﬁi\%dmgfé’mmiﬂwd 600.
pressure regulators 196 are fluidly connected to the
printhead 600 via respective resilient connectors 254.

Thetuge of AR 6iENS a BurhteR 6f ddvalitadas. 1§ et beaRolldd QUEHR itk B@efﬁment of thermal
100 with an _ink cartridge 10

th trid
oxBiapBh (1) 1 Reupt 8 At Blcohe Tori s eopPoBcdibelim giabifyent diffcace

in RECTE RGN tRfprinthead 6U0QHIsMARbMERIoWS 4nd B R fholdi th
ul ators 196 _have Z(Hr esili enot%@connect o% Ol¢Ings can cause the

enfé@ggmtﬁ“g P PRY-sEaYE® £t e & TESHRGR i8 e torld direction fsanuctiftess than that
in fHé'n@hﬂﬁol@Sﬁt%&wnX~§p%Q\/°CT&ﬁlp&reH RS hﬁﬁgmﬁ’%‘) hAGRGE B«p%ge lconensure that

greater detail below) is MS dévice fabricate

thp{dcectigh ef s bR moldingsria w@rﬁ@t@aalt ith B loggudinal extent of the
pnﬁ%ﬁleéi'l' 400. @@?%[F@ In¥s aligﬂtlvehjgﬂglg Stl eFHksChyiB R0 Rtus esr{g;ﬁ):all?%qlmes that

l'icon have simlar coefficients of thermal expansron
of ‘(rméal Clppticst such as pobparbenateskatretennitlone PET aedpilymomfenthe
nmol ding flow). However, the CTE s of other conponents
within the printhead cartri dge 100 are significantly
The printhead fi00 inshpiyain Bigs. §7 H46oMho prittRd iFoserendficontiguous but separate

pruztlth{édf'dle Féﬁ{]’?&: aeT%B 'i)ﬁﬁ‘tﬁgaﬁ I%gginngﬁéhﬁ\gg g%géz n%lfr%atfé’gn 1‘% w%glhcon substrate.

Figrd0) st acgreatlytenlarged h@’smptnwtolﬁﬁwdmu:aon betd/gm tvo ofi the @riathaml IC’s 74. Ink

I [. e
delR}e nlgiésﬁo’fr3g§% E)Zlqgicﬁég%rm r R 1oals¥1r]1‘acf gh% prtnﬂg?zﬂ,gé 7I4 el’ﬂe inlets 73
miop:ahm GaEcthvechonads B0 I(desca'lbsé atled vflihlrbférehbdxw Rt 41 034) positioned

on A ield RSOk B0 " Sud R R it B o ey and very

indA5@uat mdxtt 7Bla$c®|rdmg113t elief ietes Ve avifhint anintiiRidusll pRintheREIT NGFe physically

assenb] 90. Likew se
ﬁedt tﬁﬁ%‘ﬁ“’%@ﬁﬁ%@%ﬁm@?%@g seuplsey) t?]b@y aisialsareroupsd logically
to mnithiiep@red ssnstlptiod @b Alod a dBBtyl of pAftidgp&f.er ence fit.
A di agonal |y extending web 262 connects the inner and
outer connector collars and permts a degree of
Eadheprititlicue I00¥ @BeBliguaat 10eesRivehad bk el difdént b@BuA/QfB!kN@ M, Y, K

oﬁ@ﬁ' I\@LYAND PR I\ITHEAD F.q 31 to 40 show the LCP
and Jy) gp golpwrewish theteroadesdume didded intp Aypn and odd

Azick $640Yeat lﬁv@@ d3§h§ b@zle%lfe ach 8ol
:Z;geiLCPearr}gl din anasserlrlbl 19re ar e0 gﬁgﬁ%‘,ﬁé@g@%ﬁnﬁt fBws on the

T /éend areiafigted Iva‘“flﬁi:]fg’ZB Berfiian tanedifah Al prindn g mﬁgm%@at nozzles
801 hreNBHRYEd it @0 LHR, Y élEHr%}es‘ﬁgwﬁ H Fl ' @eTﬁé"ﬁdrﬁ cﬁsté(ﬂc@ batween two

screw hol es 268 and di ng a as Si
adjprspifiozdes $0dioag sirgls rovads 3dr7§é@9r§éﬁd Wéﬁﬁ\ﬂ@ Vetthel dastmwoetween rows of
i@&k &SbaddPoffifd f?n7n | QPR a t
" | ongi t udi cr)la Q gdeet ween nﬁﬁzgésagge%% t§@£an¥ d egaﬁated by an exact
nurples of gt linpee pb)aa fmcrt@g of 2 ¢ ling Colmsmmitre tg dmehst@bfaﬂhe paper will move

th
bet?géﬁw 1 fckgso”{h%gﬁﬁ ﬁ# og eI %‘1 L{doggg.f%\%v Igt; notz &1 Br a given colour

muﬁté@ isthahehat t@mnm@h&mm@@hwnﬂt ag widl boalseribéd tetmh I id
inlet 272 is a channel inlet 274 in fluid
comuni cation with respective channels 280 in the
As dheaprighead o di pagevd6l rinésbd, Shdividudl rprintteads 80t 74 areQiBed together in

abu%tﬂx%vénrraﬁg%ment central strip if the LCP channel molding 266. The printhead IC’s 74 may be

attached to the polymer sealing film (described above) by heating the IC’s above the melting point
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Fi g.32). Each channel 280 runs substantially the ful

| ength of the channel nolding 266 in order to feed the
woeinoéasd 600 with one of the five ink col or SPCIMYE08/001831

IR) At the bottom of each cgénnel 280 is a series of

nk ert.ures 4 that feeds k t to the ink
of W SaBRTE 1978 S Pt e i ot U sl g el iscesive Loy
und@BlthedCowiftes @ Gbfoveiiesding tHie ﬁﬂb&hﬂﬁﬁhn lmﬁdﬂlhdﬁ IptidA is to both heat the IC

o L o s Gl e i

showi ng the series of ink apertures 284 along the

bot t om_of . eac hannel _ 280, hown in Figs.
g e o RO paRied S fo im0 ¢ B2 bt B4 i s AGRUS loter sized
pagehal i-nk2 eI Dridh@ad TRe74 A8 Qon@RREsly Bk tobfifer] Me number of

conduits 278 are along a central strip corresponding
indg dltaﬁ@“%e@fltl%?ﬁ 189y Yeryarieshtp ﬁqu@wd@eeheeﬁ@f olbprovidths. The

sealing film (not shown) which also nounts the MEMS
The, pripfy sedomispbe Heked fogeier imverighy oD @eys. | @ke partiqulng manner for

lmﬁﬁé‘ EilH'It‘§ 72 YS&hI)VLJﬁ) Wik Qot m?th@'drﬁh%%gh GRGCE hA %ﬂ#e@%e(ﬁelr ends to

holes in the sealin at are
lmwcigﬁh?rﬁe forame horizants! Bre®f §fs, Mtb nprmrtledmﬁg@ttbst\m'@nelghbenng ICs. A

slo 1&1% B BYrBRa& ﬁeﬂ%eﬁ%l Ié§ﬂdv‘ﬁ1)% sh{)m%sﬂeﬁfoaﬁﬁ}?%h%ommg edge is not

ysul phone film or
straight rape des afspiviepthsprofilege fackisge positiorfing taud ¢ 16§ 7Alare intended to be

spatcgfi%gi Plgfnﬁo rﬁgmﬁ% gglﬁ‘edgﬁ% 51@151 theI f&mgn%i dl;gnt E\Lf@% afrangement,

eV|ty e reade erre tOC
thedgfpmiossdnk dﬁhvszermoaﬁlesﬁa on mhom 'A&gdr()@@d Ibgtlo Noe plt%&m elS)nged in a

By DT T T ——

mahlmnstth@ pItcrhmfftbe; anZles)w <b88e thatithe einpa gé inkt dneddlivbred tonsitfitly along

[ er cradl ee again..to .Fi
the tpﬁn\(u%p ﬁgé i This grrall ??lﬁo enls‘iras tﬁﬁﬁ e 51115%1418 p%wldﬁcigt theOAge of the IC
74 eausira guﬁumﬁtﬂuﬁa@B MEC@ltrbhﬁ' the syRrabibn 9Pthe AEzzRER performed by the

act t he.contact pads. on the fle
50%335%‘3& G ?ﬁﬁ)]g* rl’é’rﬁ’&?"ﬂ@“ SoBEFSH ey P??éle%W b performed
in ﬂJSZprﬂllﬁféad he mayrhfss BictOned &3 1h8 SIPBCN®IRe dpiididg on the storage

6 of d nol di 264. The conpressive
feq%?”&eél ﬁ“ﬁsgfe%aé{i m’? DT st Fagh e commRe Biamle prgpngement of nozzles
dispdsed acene@Ad ke UL 178 Girbydes NE® Wthintube oA BHiMhdaat $drfde requirements.

section 286 to mnimze and structural deflection on

Hopgyer apre siprage ﬁ@qquS@@Wd‘F?/ legsyitigplelshenesratiies than g figangle can be used, for -

exapipld) tHaQeshpbDfdws T t4kS e Fbrml S£R tf&f)éz%[ds a nunmber of
advantages. It can be nolded so that its coefficient
of thermal expansion (CTE) is simlar to that of

Thé hﬁﬁeﬁ Suitfack tof Yie! ﬂnnﬁﬁa@m% r}ﬁ% Al mgbérh'fi*tboﬁrf' gad§ g g)'rct\)ufc@ Mong an edge

difference in the CIE the print
theregf whish Eeyidser svnsafary repﬁ@ngu datarang ion gower g aegicol gbm operation of the

noz%ﬁk' 3%%53%@%1‘%3%@ UEd 48 & o@1t198ﬁ’% ﬁﬁgﬁéﬁgtﬁr c{nﬁge% s(&;lttﬁce of the

mold direction is
adhleﬁiée 71 gad eliggingdbs ICo fi4 fueh fphthey cwreoty digntvth the holes 72 formed in
C e .
e SRR b T R B oD B0 Bl PorE M fiol e I b cuciats 76
aretipy ghe formgiof mabirkesy theixare mftaddsf 1ckintd'1qbte| oyt dt;@mjmét@ (ositi@GRhg@bg@ipment to
f ness Mﬁth nndu .S
md{é;ﬁ;éltgeaFrFé 9@-4 t;(O% Jr & %&] (‘)Ffl h,  1gshect 10' ?eé boring dJ ﬁncc%tli]lg gurface of the
adhpsive/leperidnatdess stmtqgrcemeposmyh@lrat tliel:‘eﬂgarui‘ thediCy p4,cpy blengthe length
of@pﬁﬂﬁiby%ﬂ§?? 600 is shown in Figs. 37 - 40. The

a series of contiguous but separate
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printhead 1Cs 74, each printhead I C being a MENVS

device fabricated on its own silicon substrate. Fig.
wa0re6HasYreat | y enl arged perspective of the jRCAUZI5/001831

between two of the printhea ICS 74. 1nk dellvery

inlets 73 are for i n e ront' ectl e s
s SR Eleop bt PRl & o e i & SHE BRI 1C 74 soceive ink
frofQhd BEREEdItY 27887 dissibie 1t t6 desink idles 7. [Eovh uhatﬂml 77 communicates

reference tq F| nosi ti oned, on

4.1 to 54
with qipair OF ropyeotiipigt rs{‘agfdlﬁféedaﬂgldle%v@ FIRg RSP AR Cglogroorat?e ¢f tnk. The
chabMPTY _aﬁer!liSoﬁt(BOQﬁi@fbna RadeeWaicY id eliivaletitial the Rlidth of the holes 72 in the

Accord;n , the in ets 73 ndi vigua
polmereaiing lmeldzwt%nﬂ e%ﬁ% féué‘? é@ﬁéﬁaﬂnsls 72 civdegyato sectons
by &HEH%' Wall§ 98 PESNIsktiod 'ikddﬁﬂ%ﬂl}l' fugplea RRathamk, tyredddeale B¢vepah &ahe inlets

ped logically to.mnimze po tiQn an

73 S04 BATibasd ok SRRBHTH O o pRBY SOBRN Lo HRhERe) cch section

feeZélaﬂp&xﬁMB‘w Y RF71ER0 Q@aﬁ:héi@re?ﬂ%é’tn@ﬁﬁl&% 78i ve different -
col'ours of"ink (C, M Y, Kand IR and contains 1280

~ink inlets per colour with these nozzl es being

Toq{gigi‘: %(he%l%%ff ?éé@xndrﬁfég h@fégn&ggdzﬂnfiﬁe ieﬁl‘ﬂl% £13€ e holé @B Bdbsitioned

nozz or each col our are provi on different
on thewsilicomwallsd 8p i thisiveaydonedolp sunpligs lak to 0] S@Cﬁl@as Qfethg shampel Y7-

to performtrue 1600 dpi printing, meaning that

nozzles 801 are arranged in 10 rows, as clearly shown
Followifg gtactBgent mtcbaliggmmt ofeash ofiths prinfherdtiEs Ybiorhe ghgnnel molding, a flex

Pc%qus ?&at%ﬂx{dh@g an.e g§ ?1;189 R4S t%oﬂtlQ)Wsﬂgﬁalég;nda%vJ& Qz{n%%upphed to

i stance between rows nozzl es
the toné a&h ds cbcm ccmwl fnd operpteothel epzzlss 8@ helhrolien 1%@3 asljits gtigolmnent to the

bo?c{ %adg ¥9 esc e? &P gc%tgﬁ %dth$ ¥bd n‘eﬁ d %U

raction o rrespon%
1110ﬂ14§76€| I(Bbc&aicﬁo tRi?ecqmpTS) filetd IDecarmhce 2% e?t()ﬂﬁencormmt@d hfrrﬂg by reference.

o SR Vg g R R By S (R R VP R o2

share an ink channel as wll be described bel ow. As

11cat10n serial no.

ead is a pageMAdth printhead, individua

t he
INBREHRWEX OZELES74 are 1inked together in abutting

arrangenent central strip if the LCP channel nol di ng

266. The_ printh | Cs 74 na |
OngsSKapmRl ofégaéq quﬁ‘fqdqhﬁ?r( BeRele g @)%?%‘3 ﬁsafeﬁ%mt"%m
colnﬁﬁ sifONR71E B Jbﬁleipoﬁ&n@wmt(@fwﬂl h@w&d ldestiveal xbﬂyﬁferéilndto Figures

o) s R e PO SRl R L 00 TG o

subNHER 301 Eab@ﬂ?th@ﬁ&zfe'&ﬁaﬁéﬁh%ts 01 QirdRENRAL heHevieSgrbepsbohdrzle
heat the | C (not above t

e adhesive neltin oi n
arp et GY] V6 TEE 1o I HbF B GGER eHSr i S tpfrseard, the
noIﬂémla%gaﬁéﬂts%e ﬁﬁngéh% Yokl afsiaBddneiakitd Espbdt th %a@rown dilowing
Int an A4/US | etter sized
claser speeiafdfedotysioring pating e wpyldde ot Wtﬁ%%ﬁ@g‘? Y ﬁfmé’azles
suef? gr?%—paﬁ emeh PR a I TR Esit tol prelidél aqﬁ’ﬁll deBSity¥rneAths) t@ﬁexﬁﬂlple more
arled to accommodat e sheets of ot her w
thﬁffé)O@nwmbh azayed @s2 piuralitpf Heeskied Rt cpelyeavingran merapacmg of about 32
mjl‘é%é!c. j\}éee‘ﬁft% V‘%o\éwz:iesl 19%%11%\% %&éﬂo@f 0TRBIRAE bdtRben! thdUdj ﬁtgrﬁtraﬁs The

hi s arrangement,
milGsle Todvsatse alom ;Bedechmdanhse(lf desired, thagehyi aHRWtD@g“@tarréirdeteanmed failure
%ornma horizontal line of 1Cs, with no vertical offset
a é?V%%ﬂ ‘nei ghboring 1Cs. A sloplng join is provided
between the |GCs haV|ng substantially a 45 angle. The

ed str h : .
e e
partiduRA digchoztle hxmrgﬁﬁm a0 ]aMués aldlicro-dectmomedpaicl syston QMEME).

_perpendicular to the joining edge, hi this

arrangenent,
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the left nost ink delivery nozzles 73 on each row are

dropped by 10 line pitches and arranged in a triangle
w@onfiogusat i on. This arrangenment provi des a depeEaUf05/001831

overlap of nozzles at the joiLn and nmaintains the pitch

of the nozzles to ensure that?the drops of ink are

delivered consistently along the printing zone. This

Foldlirh aTeRsd ofdkseiptdts the @8nstli@ton®RY Spebdtioh 604 sihde M52 iafl@kbement
e of the IC 74 to ensure sufficient |inkage.

he, e
SOWil]tlée(deé‘é%?qmth erenge tljgkst 41dA SBf t he nozzles is
performed by the SoPEC devi ce (discussed later in the
descri ption ensation for the nozzles may be

wkﬂerpﬁe@e% regale PiGHEt8 dkpludss a pilispnarades sHsirpe B0 Ly isiag 0.35
mid¥¥n { PEMSQ E’/E@C@ﬁ)ﬂ BRropA QR NG trOics 1§‘§os§tfoﬁé@t9@reon

requirements, hi this regard it will be appreciated

that the dropped triangle arrangerrent of nozzl es

A SHiRRARRMe s aﬁ&ﬁatfvgﬂ' ss)liARr k(ﬁﬂs pogftigﬂécpd:ﬁ%hé Jﬁgstfyté"édfy e

rint head storag Ui rement’s. However where
Sﬂlﬁ@l&fﬁa?gee layey @N%Wﬁm@l\é@g djetestsicdayiersi SMIOS teghlepe snetd] defines a pair of
aligd@ Brufhirdidrh @E&l‘oﬁe & acl?ﬁiy 8650 Jogi'fmlfeé%gm %chgﬂl &ogfdg Pa?/gr%ﬂ
Fows may ta ormof a tra
Bothyth¢ ab@no‘fafqr mebsimate R ead the@slwhladlemde layeri8617 aré eibhmido define an ink
f i d

m%g%gzlgggxgyng%%eﬂrag%lgmgﬁ 88 sséesgglg agﬁcon it Giision
bargped(28 bHEAMONS nudted lnGMﬂ Sesetéla/a‘ mirﬁM@SetoSd@EGneteMs p<§s1t1o"ﬁer1 in the

e
o SR AL 901 o Bl R e o
inhititzthe dilffesiorcafihydrokylyora ItluxguglebStohﬂe lagére sf tHR dfiwr dleettonits layer
80H1e adhesive |ayer 71, fiducials 76 are al so provided

on the surface of the ICs 74. The fiducials 76 are in
the form.of markers that are readily identifiable by

ate 0|t| i n ment. to indicate the tr

ABRIAP S BR Bt s B RSPl Hopimnre iy feminiom
coravtl lalyére 3G30raha the sidicod &16‘)(1%11&?@4801':‘7 | Fayieportidn ofaREpaadiation layer 8031

str%%ﬁ al | ?%ﬁltl ed at the ed%éis of the ICs 74,
postiyiged,p él aq hap groneathg SPIPedefingidhergin toygroxidp ggpess to
thelcBbntbdt§80388, t he etched channels 77 in the underside of

each printhead IC 74 receive ink fromthe ink conduits

278 and distribute it to the ink inlets 73. Each

Th& RHIR Alrankém6R BIL AL Rads@Sn0p15 Bhathbbriono 8Lfink @Y aPinnbit £zSle wall -
73 dedicated to delivering one particular col our or

8033y plichterpiaptes ot upnea Arbing np7zieioal #9086 ard BEdipltingerpozzle rim 804
that¥s @ﬁeula\ﬁ'{?ﬁ flan ' ﬁe@ﬂ&@nﬁ@b&%sl%@li 6 ﬂﬂl@&%ﬂnﬂ &n Qﬁﬂhﬁé ]pgéle

in the ynmer sealing filmand exte engt
chanyper §029 7At 2 Ipwer adaf thﬂngzz?ezwd} éhegfi iy Higeaged movisermi SGHQ that

meJMeSSEl Jhbxﬁﬁg'se Ipedﬂl(z 2A]% Eﬁﬁ? Aif fﬁ’) Etﬁroq%c[s%ﬁé #gva%ﬁ%kﬂke gnd

w th i nk, p at 01
inchudes 4 Stat@mrh @f@ljhm$03|9 ket stten Wimtiogsle is ot testas shoskinvia Bigad4, is adjacent

the MR TG i I

appr Oxi rrat eI a d%é(gp %f%lzéz(ﬁ %8&6%%'3 tostﬁe rrf%cr:eet];egse&( of mk trapped

betivpdnethe St«'?tibnaﬁoealh Hp 9@3% dnd thimmm,gyseaj flip 136408 r’l“m&prb\teats ldfahdtgsf ink

ﬁoﬂ%ﬁed%grg 8&; p?cfe,'vzilémsgn;?l | IorlﬁmtaI}cF: gou}ggngeﬁeﬁw?eﬁlthe en Hclmg I}ivg.ﬂ 8038 and
thehnokﬂ%mlb&ﬂ%es ink to two sections of the channel 77.

Fol |l owi ng attachnment and alignnent of each of the

printhead 1Cs 74 to the channel nolding, a flex PCB is

As hitdt stolvadn Bigo48)a phrditloer radialtyheatehfifg FeéesSeQ 80BRs defddd i®the roof 8034

nals and_power can b upplied to ds 75
abih AR B2t 805 155 peeatier f133 B torebbif sl 1k B T of ink
escapifly pdssthahdzale kg4, t 0 t he



10

15

20

25

30

35

bond pads 75 is described in detail in the above
nmenti oned co-pending US application serial no.

wa 1000065169 (Docket No. RRCOA US) fil ed DecenmbepPCRAU2005/001831
2004, incorporated herein-by_reference. The flex PCB
wraps around the bearing surfPace 282 of the lid
nol di ng 264 (see Fig. 32). |NK DELI VERY NOZZLES One

Thexarak \ieamima fbr3 parbf o 16ver ehiedrigwiBEDt tHH0HZhRAnRA fP\GEHR D36 having a
SUul r e .present | nventjon, co rrsing a .
ecisobitdEannd bt sulbortar Ay At-ratp aibyer SHR)pEBGeon nitride

described with reference to Figures 4 1 to 50. Figure
50 shows an array of ink deIiveré1 nozzl e arrangenents
a

°F BransdnBhalsp Belpdes 8IFVen BB a0t babotends frem egpzalqgalls and
inddOFFdt€s AbRDGERNE 5ea805020r €hd BEHhE 8018 {DAVRNSI o IHAK 9§;ﬁlssive

of nozzle arrangenents 801 are arranged to be fed wt
begips §05y Enedlipm HiapummREde,(TiN) sndipogitionedign eithes side gftheinozzle
arh AR uRAZ 4 RsARSRNESTR A Sad? Bl ARG %st'o@ﬁeg%i@% £06 are
staggered wth respect to each other, allow ng closer
aﬁé@ﬁggﬁbe%ﬂmﬁﬂﬁdots during printing than woul d be
possible with a single row of nozzles. Such an
arrangenment mekes it possible to provide a high
The dqyss arp 8918 isalse pitashedito an acteatqyibeam 397, evhidhanfobB@Ofrom TiN. It will be
[ I t ered .rows. e
nol g i 5 Ko U B L e S S PR e
highgythirethe pitachmertts to thw passivedoauB080 mi crons bet ween t he
adj acent rows. The nultiple rows also allow for
redundancy (if desired), thereby allowing for a
Asphegi¢bever imFigs o4 If il Witk acttaer beam 80572 bubstaftintlly Undiagdden plan, defining
801 i h rqduct of an_integrate
o R S 0 e T PR B BoocRie et P BShog e clctrodes
809 alz808 1 arerekagientyribn@0tkd thedespreetivedoints in the contact layer 8030. As well as

m cro-el.ectr chani cal tem (MEMB) . For clarjty and
beifl S SRR Bieoirts N8BT M v R e by Bhored o
anchos 808y | The anchat 898 ay doafigrerd icofBainhdtion BEthe 886t brHREN 801 1 the left

ef eren o Figures 4 1 to.50. The ink jet printhead
of F’ﬁf &3 5%%63‘6#1%’1 tgec’g’lzfle FROETTRY, H8 CBETY con waf er

substrate 8015 having 0.35 micron 1 P4AM 12 volt CMOS

L.GL Op[ ocessi el ectronics is positioned thereon. A )
Tg 1Y e gl B Y i sondvaiae ke o jigisagush speirionlgashtinge that i
undt9gdet k&ﬂ]ﬁﬁti? Wwitel @ cidis spadsed Blween A ectolids30D atl 8941 IR current

| ayer 8017 defines CMOS dielectric |ayers. CMOS
ﬂof"ﬁﬁ’-’? e nagstvgbeesr80hese thevpsiginet epand. i gned al uni ni um

el ectrode contact |ayers 8030 positioned on the

silicon dioxide |ayer 8017. Both the silicon wafer
In wsgpie Aetice apresias Blled vithdnk 3013 dhnt defings b sheniseuy 893 @Bterthe frdluence of

surPicé Radiod. oTilehi ?eteﬁﬂkdiiﬁlhaeicﬂin%er §6@H}ﬁh€p@§%§k}1§ %& P41 B generally

enerally circular cross section

leagPEFﬂﬁ Fheu’l'zﬁeé?equ seherthdsphysieat indoage.of CMOS netal 1, CMOS
metal 2/3 and CMOS top |level netal is positioned in
the silicon dioxide |ayer 8017 about the ink inlet

As sharrmia IFig 82,40 firFriek foonk fhe sionale, b anmrén is PBSEBbeweanaBe ¢ontacts 809 and

3041nhibi |of Lan_ofo hydr oxyl. ions_ throu ,
p)’(PAdggih % aye g?ﬂgfa Ety%ér% AR gy'efﬁeecsteﬁélﬁ?tg§ Ofgﬁk-’ F“’g 8‘1&@0 its
resptanes aanses the beay wrexpandt ke dioensiafs aad Hajgarof tk astuhtbLisbam 807 mean

htride. 1 .is positioned oyer.the_ alum niym contact
thaf e bR RR S D PR R S ictsa e P o Lo e fe. The
expposion i romstraihétitio irdeaft tyathe aithbB808[ so308dnd of the actuator beam 807 adjacent
the lever arm 8018 is impelled to the right. |
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posi ti oned over the contact |ayers 8030 has an opening
8032 defined therein to provide access to the contacts
wW@B0/0635IBE nozzl e arrangenent 801 includes a nPZEAE2005/001831
chanber 8029 defined by an ag% ular nozzle wall 8033,
n

EOTRE IR T RGN RN .

hotizonpd] &dverddne the rlld:(/et aﬁ‘bafst)l & hBEBReler, ShEldiatie displdcbiéd of the attachment
pog% nlcatl n ozzl e chanber 8029. At a | ower

® v ket @3 ‘i“?mf ABRPPLIVEY § e S CTATRGHSF tPisHRe

md3echéht thah 8dusésibd G SrA80TR VG MEveSRadrally dovidARls. THe movement is
ncircling wall 8038 surrounds fhe novable nozzle, and

fiPHE Pl Gadvorng prlingpaipgtione Howeyes thoahyencr af 2 trygpivpt pejat means that the

rot@@dzk 8bduba pivot 18&ibn @eiin@d\%”\d’éndhﬂg 5t tﬁe fdive baamdgbgcent the
moving rim 8010. A fluidic seal 1is fornmed due to
the surface tension of ink trapped bet ween t he

Thé H@&ﬁ@cﬁ@ vk (ahil RigBP3ttiad)de Eﬂé%ﬁpéﬁﬁﬂ"@l 8 ?saa!mlphf\;ﬁd kﬁgﬂg distance

events | eakage of ink fromthe ch

r
-of B‘Fé‘f?iﬂgﬁ Vi3j! 803p Svpny the passivgrheame 8Rfp | The glomwwé anevenhrat of the nozzle walls

an&fb%f EanEésrﬂt%lré’y@llrla m%&*gs% vﬁ{ﬁﬂl thp&]aﬁfﬂgzz 029, mgqgé?’l?iem%ﬁ tlg%ﬁfge as

shown in luralit
shewariadig 42.81 3‘511 b@snw@ft #Hehe Sllﬁaqe ttension of thg ﬁnkzmamjm fleid eeal 8011 is

stro%eahy tﬂlé Eib?{h%xtﬁ@allo@ﬁl %Q 11(ser ve to contain

radi a ow as a re escapi ng past the
nozzl e r|n1804 The nozzl e mall 8033 forns part of a

Asisfr rr|e
s n3E AT IR b bRk, e, ARl R, R Bl 2 tor beam
80Aguickdn eabls andich@ractay Ehe @0Bactionfauses| thec]raver ra.mh toi cdmmedldeets return to

theI @Ye@&aﬁ]&{sﬁ mevl}%gﬁ in%llrﬁ aulsensC &juctsion Ipﬁ%%{rﬁ%{tﬁ% cignllgesr 885561 tThe

ten € Nozz S ahn
intérplag pfithe stonfefitemi of the ﬂ»a&mg &ﬂ@ﬁhd 1t'§' brtheteat/ st facr téﬁsﬁ)ﬁ,]z&d ke negative

ach IS a 0 orne from
L L AR TN T M R
ultinfatdleapgiag, loftha bﬁl@iﬂg eRrEeisdus todefine st inklAespB0R thaldd@tinddupwards

nd 49. her ds of the passive beans 806 are
um@fﬂ%@%ﬁﬁaQSM?%@“E Fer 8036. The lever arm801 8 is

also attached to an actuator beam 807, which is formed
m Ti otedthattrns attachnent to the

EFS‘?&F‘“&L%%"P §b%’r%$f§ estmepisos $3 fgrmasthg qongrye shape thowalin Fig. 43.

Suﬁa@&a@m cﬁuseshﬁé prefan it e c@&ﬁb@pév.@% fnlafh zfelat@ve[gﬁiév% M@ ink has been
best shown in Figs. 4 1 and 47,

Sucg‘c’ BP&‘(% s tBré?a%h thpinlet §01§u8%1ﬁ1amnaﬁ thgnegzle ﬁawamprﬁ apﬂ thp ink to the
quid@bhtiitidion skdwd i8 Rlg. pat h between the el ectrode 809 and
an opposite electrode 8041. Each of the el ectrodes 809
and 8041 are electrically connected to

Anb@SNSEd d\Bmideid oSk ﬂr&@&n&?ﬁﬁt@ﬂ& fdr e?res@&%entﬁ‘ﬁl &/Yg libw be

as being electrically coupled viat contacts

de%%@%fhfﬁfﬁ&ﬂ%@fm 55 Quoseesindbrakrinkidcasmfdosceptionothe
coHEIRh o Sheralidf oPNGHA n B8 ol e LB SO ¥l Q£GP AT N

noti on of the actuator beam |gs
44 to 46 when the nozzle arrangenent isin operatlon

hér H&zfg' g%mteﬁq Oaﬁfs %F bfégﬁgu? a{e elgmen Y Ct zlt\tc\>/ %%fpe wLinch comprises

eno ri eSSt Snce th
a n@ﬁmg@ é@zsutlfamae wag thednein, the wourle ating Snopzs sied 004, and aperture

106594,\(%&1!35; {lﬂgugﬁ ltheeCntOEZ% pelate 8’91?6 nozgle pg‘cell OOi\PS p‘fasma etcltled from a silicon

nitride structure which is deposited, by way of chemical vapour deposition (CVD), over a

sacrificial material which is subsequently etched.
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fl ows through the passive beans 806, so they do not
expand. In use, the device at rest is filled with ink
w@om3/06418¢ defines a nmeni scus 803 under the i NPCT/BTRZIB5/001831
of surface tension. The ink %f retai ned in the chanber
the nmeni s and wi eneral ly | eak out

8029 b
Tog ek S g RGeS S DR i S7elh 100, oidg Sl D0RGR which the

no&AvPMie isBugpoged, 42>harﬁ&r fl007alefiidd by iR wAIR@nd 88 abLie Plate 1002, a multi-
cur passed between the contacts 809 and 8041,

ayﬁlé%lgquﬁ 5 lpﬁ?} iplgipassags, 08 extprding thygugh thg gulti-layer substrate to the

far$Rle {uob SdtinN&r tﬁé subBeatd) CRBoBE! cldhiRitd IR alel Seh&s 1 610AD Qﬁpended within
causes the beamtq expand. The di nensi ons and desi

the gharaieg 100 i?atil%frth%eé%ﬂé o7 the Ao arusperdedpasm. i The ngrz q he
arrﬁig%éh‘ft 'a@iﬂlobvﬁ 1@9. Rﬁfde?e@ﬁ&ﬁéch&ﬂléaﬁgsieﬁﬂ (NS s”ct%&ﬂl%c&lhﬁ:lﬁls formed by
4 . The expansion’is constrained to the
ahﬂ@@ﬁﬂﬁ9mpﬁ§sanchor 808, so the end of the actuator
beam 807 adj acent the |ever arm8018 is inpelled to

t he rlght The relative horizontal inflexibility of the
Whea dhsingezlyaeangergdbispn vseeink $0k1Heom 4 reserveit (notwbagn antsns the chamber

106*7%5 ﬁQHﬁéhl L FBN o IHAEHL pk Efifbo il %ngre?ftero VEYRE Flerglgh% 1010is

relative acernent o att achimen
hegteddfal spmeybaidess thad 1 aeraatoond, bethet thebetiog 1smethy foro dflaghermal pulse.
{ S.
It 12 ég %ppg%c%ég%glﬁ?et%attﬁ%\é\}%ﬁéng gOelr%g%/ @qﬁ%&al clgatacczfs q{’fm?[ﬁ m}( l:1]&1 1 in the
chambeeiidii so fhet elidndint ¢lemdny 1Sdneqjed/ titis cagses thehgenggitivg afwéroobubbles in
i oL in means t hat
Ii@é A %rd%n%grhthg ?tﬁ(el@cf £ {:onsut%teg Sorbgeg]?l)o ot % ed by -
bendlng of the passive beans 806. The domnmard

ol REEEAP 1 B AL S Ay THESCT R
in thrnaamsedthe pﬁsﬁdn\/cff akdﬁipmﬁ)lﬁﬁlﬁhe thk @0 dosrvugl the A0S, TOE rim 1004

€ noz oof causes a .press ncrease
sssghan A FREE RigmaafY Sob8 Seeh 88 o B b Saacti s S apge
midfedldown in Fig. 42. It will be noted that the .surface -
tension of the ink neans the fluid seal 801 1 is
stretched by this notion without allow ng ink to |eak

Thétéhson At hBRWO oY ofd 1ibzz1¢ Bo03ahd ERAebBPRIVP PEA ﬁkﬁpa‘ééag@ 1009REs0 that
drive current is stopped and the actuator beam

the IRSERY YavegoPLatehuithin Herchemter, ophgating of thgelamspt LAY ardsforming of a
bubbiRe1 0l £\186s i B adRITAEMEBbErd shd i HoRredpBndilEnsitlegSCeNt
p05|t|on which in turn causes a reduction in pressure
in the chanber 8029. The interplay of the nonentum of
Thé ﬁl@regyé |119%1€Quife%th§ﬂﬂe bﬁaﬁlbbxnﬁ)@‘? ﬁ&t ug]?e@ il dﬁﬁ P bl?c"ihro@ﬂlq?e nozzle

he negative pressure caused upwar movenent

10Q3hbut ﬁb‘% Ev%e%wm%@?basb@mu@b&@@getmwm 10§9. Hawever, the inlet passage
1004/38 éﬂi&%&hé{el? @am 39 mi@bnstif fengtﬂl Bov nsqong';?s};g%&&fmag 185588 in

an i nk op 802 that continués upwar

diaggfiar. aféqnse ﬁl@lﬁea&:@mbstpmuahwsmﬁdrag Arweciilitths gredantivant effest of the
882md ' Ny

Pl foo7 S B O TR hOVILBOE R et arop
1016¢ @ngmhen bfwkthxellghhla?rmbtpesﬁzglﬁw remain relatively | ow

until ink has been sucked upwards through the inlet

8014, which returns the nozzle arrangenent and the ink
As slpwintie Figub e deanit drop 1 0istis bﬁng;etj@:md it sholingluridg its “ndekirigdnse” before
thetrc)l¥c§és L %% &?frﬁ vg{n tltﬂls sﬁag%%%qzb ﬁ @rh%(se gi?e%iy ?e%!:ﬁeg l?’cls %a%%umt s|'1]zee and has
then begun to collapse towards the point of collapse 1017.
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described wth reference to Fig. 51. Once again, for

clarity and ease of description, the construction and
wop@rastiiteh of a single nozzle arrangenent 1001P@u/AU2096/001831

descri bed. The nozzle arrang nt 1001 is of a bubble

RO R N TR R T

dravay frdre withivi ithechoaizl€) DX0AI (frothitie s1d¥9 401 80T chealps)) L antl Sorddd Be drawn from

extendi n rou nozzl | at e. ozzle plate,.
nisls PR 1408, At o Boloe. Hbin ol e s 5.1 G Gsnanner i
dravid fdin the nGLRODOS, Eomikyy anviyu1ed nel €010 GBthe BB @Bthe drop 1016 pnor to its
1’%@%@ ion (CVD), over a sacrificial material which

&8 uently etched. The nozzl e arrangenent i ncl udes,

W th respect to each nozzle 1003, side walls 1006 on

m2¢ %ge nozzle plate is supported, a chanber 1007
Thy GFAPQLP ¥5¢1EeR & CFfan EnoREOf PRINGHEHY oS VesFRRSuTiaetensipn forces, in
ord8i td tredk @Y TAs SMORI | & RavkDB8m aRhole 1005 S tﬁé%%ﬁaﬁé?%%ﬁ bble 1012,

extendinglthrou h the nulti-layer substrate to
thesqigpaetenpd the SEINYS Edugen drexqhly sedpingthe ampes pligtal slrfar@anseon holding

thehcﬁ@é? Qb 184 tﬁérﬁa&enm Qf 168 aFSR LTSI ohhmhé &bgzls BANRRfent to allow
so that the elenent I1s in the formof a
thediemiobslioBeam The nozzl e arrangement as shown is a
m cr oel ectronechani cal system (MEMS) structure, which

is formed by a |ithographic process. Wen the nozzle

Whenithgdyemtt 6 bregks off, ganatatiomferce9are taukedmmretlecied by tlmuarrow@m H20, as the
bubtIQ YL
oA S8y o 2o GRELd AF M bR g5
sutfzegs @ﬁheeﬁemmnf theQbnt bEccilepsed 81 F arwigcntbabmdtaticasan hdvaen dffect.
mcro second, so that the heating is in the formof a

thermal pulse. It will be appreciated that the heater
Yephmothentypd & p@inthsad noztlh elrmbmem nditable fori thchprbd’&ﬁt ihvdatidOwilllnow be

Bl AR S TRe B SR RS P nligives e

arrammem havidgmzele nlinyber édneinifikink Qxddla theriit lbetnlil h&ﬁat& connected to a

form,ng. | iquid. e, buhbl e
PafP‘H i we Sou s . el PPt B Ao p aigeect ink
froﬂi”thﬂinﬁlzle 0eber. Vﬁﬂe(pi’efcnédfhnibdﬁﬁeﬁtaﬂtﬁtﬁl‘és b petifilecehdr bedd Ktuator
(#ﬁg 016 of t k 1011 _t hrough the nozzle 1003. The
il %7 3628 QAP RaTioBE o i M CEbp VR EBIng S p pordcive race.
The h@di@ G cofifiectt td Die BhduldWiz &n drhBeseRal GRouzh a@loq{ed)@all of the nozzle
nlsdy@Fctlon . .- The reason that there is_onl K one

chfpry | Ehe PO PehamBite shary Ao geto hai wpsipniislyyish trpurfioss of the

slobi thdyvbzlt BIRmBESSIUr € wave generated within the
chanber, on, heatlng of the el enment 1010 and form ng of

a bubbl eT¥oig nidRikydo Kigs- Ep f echeraigpervided sthhmptisailestrafiens of the
basﬁch@iefah&@éfr BREAE Q‘reﬂ@erﬂ&ﬁ 8F B8R -embBEmEAC .rAqfﬁﬁe H&m%@re_ﬁﬁ YW $tovided

thin the chanber 1007 not only pushes In

ﬁﬂ%wsla@h iy Hepms pactioh ilet gaanng] S8 whigh prashestsired mmnglbawkfer
subtlst4tO B nR ﬁ1e 'n@izfet chRAB& 39 rel{g 0 956 A&Qﬂg X%grg)e} gfﬁ fln%e? Encludes an ink

passage 1009 1s approximate mcrons I n
ejeptigagron S0h#guridsvioe an mbplpmmuﬁﬁmis .y 16 microns in

di aneter. Hence there is a substantial viscous drag.

As a result, the predom nant effect of the pressure
Inside ke tiopple thembireb ma 1A AIE typs deace 07 evhichrikinterdontdeted ttkghl actuator
50 @gﬂ( Q]? % %11())'5311 #%t all nto%rl)%éhtsagng 2 fgosﬂ'eoa]églator 354} mcluc‘ies a heater
means e.g. 509 located adJacent to an end portion of a post 510. The post 510 is fixed to a

substrate.
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As shown in Fig. 51, the ink drop 1016 is being

ejected is shown during its "necking phase" before the
waele@p/obrienks of f. At this stage, the bubbl e 10RQI/AE2005/001831

al ready reached its wamnnﬂnggze and has then begun to

col |.aps owards, th col | apse 1017. The
When jti %é 0 giectaydro ) fag npgriec 94 a8 S%F‘h’[n Fig. 52b, the
heatd nle@itF09 dikdied M4 ESwHRED thdiallipantiod. Px%fe?db@/\ffhefhéﬁéB means 509

thin the nozzle 1003 (fromthe sides 1018 of

itseify g e otheh portipnsef the aﬁaatafrim?ﬁf Wﬁﬁpﬁénﬁtwa@thaﬁa%%b@’ébend
efﬁ%ﬁ@&ywﬁe%/m&%dfeﬁﬁma@yiaueﬁaiedfas)l | apse. Mpst of the ink
101 drawn in this manner is drawn fromthe nozzle
100% % #n n,&%an Beingl arMadidis 20 (Goefficiene op athermél Hrpansion)
dr of Y0 1% BF10r "to Tts br erkiRg xOlsheciih eHaM OatiH
requires a certain anount of Aonentumto overcone
A ssma‘lﬂaamaemaé fig itterheftor adassntsiina ovpgher nitke] dlog athichfchn b rdtkso as to
be%%l} és dr. gwn fromthe nozzle 1003 by the coll apse of
g %uﬁ%ﬁe 1012, the dianmeter of the neck 1019 reduces
- thereby redu0|ng ‘the anobunt of total surface tension

ol di ng t It ntum t he
T eefek Bt Rty R hontd o SR Pt bt (s faiane
effdchef déthptidnardmagmikfiedfaf the Yidile ldS0U A tHdd ballth@asBexPhlsions near
h‘cavi%zthgn Eorces are cg&sed is reflected by the
the ppst 3y refyolg largrmeemens gHihg Padflerndy) | apses to the poi nt

of collapse 1017. It will be noted that there are no

solid surfaces in the vicipity of the point of
Thebspienpszns f@%@daﬂnweeﬂalﬂ)ﬁ@wwwt GBH<8 A HCTFERY Encsgase n pressure

aro@id 18€ ink méalscid B304 WBich E}kffp@ﬁdsofls iRttt @0 Pig '¥28 Zih @ rapid manner. ‘The
arrangement suitable for the present invention will

heajes Gt ouised 9 il BiRctehew P@ﬁle gogt §04p gdditiepto flowing irfips the ink
chahyd?@o3.ypi cal |y provides an ink delivery nozzle- : u

arrangenent having a nozzl e chanber containing ink and

a thermal bend actuator connected to a paddle
SuHQQq%'eﬁtl}pﬁﬁ‘gad’&let 307% dAGiVaRARDain r tt&ﬁa tB tﬁ@ Pﬁ@écerﬁ %Béiﬁ%

device Is actuated so as to e ect romthe nozz
deaglivgtipegauserla gensrad fadloped theripiomiathe nomh@hms ‘Bhe forward momentum

[ Lb

of 87k oEMuPlhor 24T sl R ARLUALAE bR LR TR0 gocking mud
breidng ofhof the drap E@rwhich proeeedy tadle. prmhmedmt Il‘twtqoﬂapssd memscus 505

- resfRME LM L RIchC REHH Bo X AIARBENSHLAENLSH A QD303 1n

e Nnozz or a
timbdle mozoia thanpesitad p&areﬁbecmwlt thatthe posﬁwbsrt Bipt 32alid againd rbdtthed and the
n the e cha r wall

Z#&rc%amn%ﬁr %r?u Se%ule?ﬁ F ad%’l’-t&t tge 635‘35) no eﬁ%’ipg F@Epr ovi ded

schemati c |IIustrat|ons of the ba5|c operation of a

. nozzl rran enent,. of . t hi nent
Figp it b 2P BBy S BT et B 24 e sectional
v1eﬁfthrallighl ﬁlﬂlﬁrra)nd)f&lbzzrd%&fm@éme'iﬂ&' M%uq s3h rI]rCtﬂﬁhe Bigues, l(tlli&idxmh bﬁlgng of
a. wa rate on i ch the nozzl e chanber
dm%ﬁﬁs g§9§b”¥ﬁg&ﬁ@iffg“?ﬁﬁﬁﬁg¥ 501 further includes an
|nk ejectlon port 504 around which an ink neni scus

forms. Insid ﬂ nozzl e chamber 501 is aépaddle ty
Firgily, the actesior 5%}13& des@ sprigsef EapRTe eptEUO WitH fE-d P Wéecé\rcomse an

uppePE1844@Brtdn %dnﬁﬁépHOﬁ‘s élﬁk%n‘ﬁ%xide?fldiﬁﬁné&%%&peoﬁhm&ﬁ né% layer 517.

The actuato 08 includes a heater neans e,

Altergptiyelyd cappenrigk! allqy layer Eheerinadiet ¢adled gprogickeld t?ande@ltlhqqqiéchh will
havB @ $lgherlidnd Setiibagd to a
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substrate.Wen it is desired to eject a drop fromthe
nozzl e chanber 501, as illustrated in Fig. 52b, the
wheavmesigeans 509 is heated so as to undergo tPEer/AER005/001831

expansi on. Preferably, the gﬁater means 509 itself or
the other portions of the a

@g}or 08 are bL{£l| olﬁc near
Therbiganézeh mifridetiaypr Hg 1B QRFreddoin 2 FSePeh B SrdEa e e%% &
an e?%br?rb@ Bfide ocst SR | Aupe Sitani(@iHRG1dS/ gMHrthtﬁls 815 are interconnected at a

|cren of thermal Expansion) efficie 08

blodBeposionys 1% whish @lse providess m@p‘&?ﬂl tsfyuc}&“%lmpaﬁlf%f thfa%‘:&ra%éﬁ '
for the heater elenents is a copper ni ckel all oy which
can be forned so as to bend a gﬁsss mat eri al Ehe,

Thetheaiomeans S9Rsidsaly inckidpsreplaljty|of Bsiiangred dptapteriinitiSih whigh are

elor%gg{ tah&) agéd ag)gl‘;t‘ s ¥tat, %&1 [ReGiE, i %Encﬁ{ﬁefoﬁ:ﬁ ta6bited @fong the axis of the

re magni'fied at the paddl e end 507 such
actttatmﬁO&Imlthlmlh@r hots as defined brtwesnadiacenp @peradunits 365 sndaljpy for

shggbcg% t%l ODY&1Th Bk cf?lﬁct&alfbg 3@@‘@1@&1 ?esﬁé?:gto aﬁ_{l@enh Sala8drs SHRANS

an sequent 1 a novenent causes a genera

increase i n pressure around the i nk neni scus 505 whi ch
nds Ll.lu

Th%ﬁ(ﬁ( rtiop%z seuét1 %%){ng%t?c?tg ﬁa%] abth 920LI 512% g.rdé E%j(ﬂls r{ﬁatﬁlllng:onnected to the

padﬁleéOV @dide tiie mﬁzm thambcrrSm Bﬁmeam Oﬁgl eliot ¢.21322 forhedoipithecideiof the

noz%%-f t h g 8&2‘ ?ggﬁtls ges ed gener; %ﬂfﬁ%@&fﬂk the sﬁrﬁ@es%%l #fm 520

anre ntoits U|escen
50 msnﬁmmrze ogmmwr thabmtﬁuw oéirkemuad the aun azro ri&f indvip lesfld

gengfaﬁy Wétlﬁrnﬁ ! 18%%1? gl&\g:\ g OFI‘ Hg{‘s?xf%certenr%og% J%%%Xe}@ﬁnq ISt %Ei{m

correspondi ng backfIOM/resuIts in a general necking

and br eak off of t dro 12 whi r :
WG it S| B Ao PHE o1 Bl ORI & Sleurt DR SE R b ol
mtﬂ&ﬂ@;‘eabl’ﬁ\b'ﬁﬂﬁh e bck pérkion Soaohdvetingip zlleva Wﬁzﬂalayaogé whigh -
the ink flow channel nozzl

! 503.. 1n tine, th
progigies the necessary| noye I5ORExQ. gpu’c&lﬁ@f %%@F pozz aFﬁang‘gment gggpo%ductwe
curf@fteulfs8RENE s SNk diRle NYEZI19 aﬂjlaéﬁﬂbtbrthd Iﬁ)ssilb mmheewltz_ym a general
ready for the ejectjion of anothe

upyart bending b dhesers ) én%%eﬁlé%‘flﬁl\ﬁé“r){"e%r iBP o etiR BozglegBa. T iected

(@ grﬂg pagk inGhe Rflal inbahibkst 6 @8 & QEihteORPhevibusiwdescribed.
an array of nozzle arrangenent of Fig. 53. In
t hese flgures t he nunbering of elenents previously
Anggr%{j’ gelcad engé‘ﬁﬁ Rad 11628 Go askth ER4th ¥ sindl & frinfichdl Hop Example, in
I'nc udes series of tapered actuator units e,
Fig whmumﬁusmg ppartly seRtiqnep EATIONY Y VIS i FORBGH IR ink ejection
nozﬂle!t J:&g%m%htg ﬂufl@i 1}1%%1 : Ja QLR BMs FPBmPE préhifehd Ay Uf course, different

ayer ernatively a copper nic al I oy
tydeawyfarragsven bé foafulaed ipelidiegiiull gplpAifagk@t-) can be ut ilized
which will have a higher bend efficiency.The titanium
nitride layer 517 is in a tapered formand, as such,
Theesasttittion off thetprintjeddaksten fiserized samproensd avilizingstaniiash MEMS
he post 510. .Adja I 8
ool et B g REG R ob bl P HI R bt 1f UM B, PPk ReR Smage

Cradtiv Mitiend ailé 9 pparirec(ibdii) ttaltheireseuttapplidants thp pontents e whidheare fully

mg)%olfrg}cgg by crgs% reference.

The integrated circuits 74 may be arranged to have between 5000 to 100,000 of the above
described ink delivery nozzles arranged along its surface, depending upon the length of the
integrated circuits and the desired printing properties required. For example, for narrow media it

may be possible to only require 5000 nozzles arranged along the surface of the printhead to
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The heater neans 509 ideally includes a plurality of
the tapered actuator unit 515 which are el ongate and
waepmcedsigpart such that, upon heating, the benegCTIgU2005/001831
force exhibited along the axis of the actuator 508 |s
é@et en adj acent ta

Sl.ot def i
ool 0B mr e P T T TP BPRHPRRIOTBANAEP GHP or 50,000

nogdlesardymead tolld 16viBEiBalwg! the 1eBSR OE thelRinBdhP@Qkicve the desired printing
)l ock portion 519 is interconnected

t 08., The
e Y BepStotorn grallpiimsed on A4 o U iher iz aetiod: eigrednd 1600dpi,
th&ﬁ@&éfa&dmuitm&l dfythhe 1327 |n622@§%p€61015 O'ilhé?é‘foﬁe ﬁintﬁe Qgse a;vhere the

dﬁwa %ﬁ formed in the side of the nozzle chanb

P“S e BCARPRYE obprinting inybeslepell dbmerte) thy intesrsed erowits ?\4 may have

ardufl@ 53396 fnBEAS dipodel AloRE Me8Pace theff! Purlllel 'um!u cds Where the printhead is
@g ortunities for the outflow of ink ardund ﬁ

 ofpimting 0 printing flyidg dQeMal Y. K iRt #ndrp t‘uq'céwn)om Ieay rosult in 82944

£ R y?c%d Mich BYELREE of GO H1QRar&d r
nLosl ot 5% een it is egl red %gatac%%g%t??hlgug%ﬁ%h gements’ the
el%%?%éﬂ?@ém@@@?@ﬂzﬂpsﬂb%@@éd through the titanium

nitride layer 517 within the bl ock portion 519

connecting to a | ower CMOS | ayer 506 which provides
The pantes inewkigh the pestiduad ind delivetsr wizzle prrangements fay be doatrolled within the

iRREA entresults in
P O S B b AR MG S B 555 T he. post

510 which results in a general upmard bendi ng of the

. Al t; i nk out of th .
Fig S o RSP B B BBl SRR, Rl PO ey FpPEC device
(disdquesed abeste) md Wlthm the qomkqleﬁiecpbmm ef thasprint endiUEl Vs discussed

S of nozzle arra nent.s. c be X
ab(gﬁ ﬁ{egﬁ sg cg?ﬁ ol Bl wo7ls SO aTay pﬁfﬁ‘@éadnm%&“ repeated logic to fire
eacémnq:}d: eapd npzzke gpntrdélogin @02 td generbdeithd timingthighalp a6 Y&e}/the nozzles. “The

i Qus array vie ch co pl e
noB bl ifkic 802 B B Yot oL PP b blefp e bk
|nterleaved lines so as to forma printhead array. O
cour di.fferent. types rrays n be fornul ated
T AR o s SBs iR et Ehah S todheRavEle e for printing
watd‘ﬂﬁlkmOVﬁ\tr]lﬁe]ﬁdlaﬁ 6 it GeMmCdtiab @R ctied] dBhkeREdStdtul bhZbtA& operational
st apdar.d ?chnlques t hrough suitabl e nodification

infgatigp,abopt % nopzleszray Gore 9P his\ggmigupieated badk te pheinopzigicontrol logic 902
via ah6tBgeinC0es) thaih MStHRQAM0 RN AP BRIHB L1dStricdiLofhbdtor, t © t he

present applicant, the contents of which are fully

i ncorporated by-cross reference. The integrated

Th€ hé8Ml diny €dreBY iPhoRh iRRBR ML ih& Indeen
100, 000 %f fhe ébose descrlggd |n%sdﬁflverylﬁggpféthﬂlbeﬁmn

that the grkeamaYotnEe PRlscamnrisesca, aredg (96 noirgcolipor e Themgehincludes a
firdelebthghift HbQGEAH £ aﬁd ﬁlﬁ_% S cqsd }Iagl?efléj Q3L B whkdn Y rg&e ented by a
properties required. For exanpf Or narrow ne 1
Cmﬁﬁvmﬂ@g§@§§ﬁbﬁ@ﬂbb9ﬁhly requi re 5000 nozzl es arranged
al ong the surface of the printhead toachieve a desired
printing result, whereas for wider media a m ni nrum of
As siowego Fig 67, dis0fitsiselsn S8 @eginta 21 2 chulys fomend paoh fire shift register 930, 2

rev?lﬁé;i‘%gg?? e%xﬁ%g%@f %é le%}gigg e%féct Eﬁl?t 1T%r L E . og% %p%gtshl% register 913

inclydes] dnt gddi d%lglaﬁ rcglst¢k4936 randJSn leednt dett slsftzregist&eStMa Taik 08d and even dot

. L, the |nt rated Ci u av .
shiff S SO ark U5l P e Bt Gl i} g 61000 P o o shit
registoe 9B inrvnh daebtioAGhdnsthoagiotht evenfshifr egikte MB4iin thé ré@tse dir&ction. The

IrCUItS 74 may

e.,n r at ed, e ..
outrt M oo oGl 195 e 6 i B ogamplplEver o35, This nput
of thhemudtiflexeFis dele@ted yma ﬁglih&%@ré%ﬁb AutiEpddk-protiRde tdsBing. In normal
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capable of printing 6 printing fluids (C, M Y, K IR
and a fixative) this may result in 82944 nozzl es bei ng
w@ewvioekasd on t he surface of t he i ntegrated cirpCi/AB2004/001831
In all such arrangenents g el ectronics supportlng
each zzle is ane. nner i.n ich t
OPFIFHRTy it nl!fu%ﬂresFa}?kS‘é‘@? ?5}8% dﬂto% oy Pothy eﬁ?é\ﬂieé ﬁélgﬁ pfber input of the
milpléNed b3 % d Thist datides IDRATxP ForNdabie 86loCRI Be éugﬁl‘i%dl‘tg thwlrésbecﬁ%’vdot shift
he ggfcrlbed with reference to Figs. 55 - :
Tegf 3an overview of the i nt egrated CIrCUIt 74 and |ts
connections to the SoPEC devi ce (di scussed above)

prOV|ded wi thin the caontrol electronics of the print
A dpgle prlumn N xdll gow b desstibedigihacierensedg Fig: &8 I@.thq:mhodmpnt shown, the

coluftl NI RRId&s 120Fefd s RuiphibiRy ar%hh ERNVafict38 gn& Beeven data value 937
r epeat ed Iog;c to fire each nozzl e, and nozzle contro

foy "c‘?@’il ef B t ghiferegisterst Héolllmrran@SOSm@H@ﬁS@ntqddffnﬁ @alph 838 from the
forhR7LZ A8 %mﬁwgst&@@l #nd @f Q:‘i/énollire valgé 9399:93[3 rtlFer‘étéfSeT%rg i register 931,

fromthe SoPEC device via hi gh- spee

whiges¢ siplisdtap iputsdep @u@mkexp@@o mhe gwwf ths neydtipdexse P45l controlled
byQEet s@leEtovaIuQ 41 ghztéla Selélt rsﬁ)’t $8dér 95? r \Kﬂl‘éﬁ Px 'sngct v\:f#ug 1saZeLo, % odd fire

7, e in ormof an electri

Vable métwb and @n@atthﬁsselmuvame liegnegheean fioraluciinduputat i on

about the nozzle array core 901 is communi cated back

to the nozzle control logic 902 via another |ink 908,
Eagihpicthe nddyatideeveh dga yrioes Wodind 837 epretidedtas iag ddput to corresponding odd

t core 901 is shown in nore

amggggﬁﬁlﬁ&mﬁgﬁfmﬂgé§ Hggygyln Fig. 56, it wll be seen

that the nozzle array core 901 conprises an array of

0 col.ums 91 The array includes a fire/
a8 et i BSsoliba aRAS ol Wbt o S B CoeR 4 g et i
shmﬂrn mhlnars deteéipimdig 5i8e (T hb\Ylotdatcip942eis pontpéd Jipcitp tBdliabdepts the output of
he fire/sel ect

F
o FEE 030 st S 3 PR P53 4ok sk Fleoi e odd dor i
regiml%fi eT hegﬁfh, input ItcEthe Tieef§ed4a if proeidedrdrh tHeRipat 6f1a FSdous element

& (g gct shi ft g %ter 932. Each dot. shift

in {8 gi9cd 01§ Femist s dheSlemsatone cosReratiqndiy e et clpmgnt in the shif

reg@dﬁd i vheshesetitd inSl i the TREKBVARIe). 9B4a isTd16cked doRNBe BMFN of flip-flop
|sters 933 and 934 are connected at one

94‘3 létaf& ﬂ‘{%‘m Tegeiphofiagegatiye pulse rrpvidndgm LewsLlodd shi ft
reglster 933 in one direction, then through the even
hi ft %lster 934 in the reverse direction. The
f

Thg Nl O it P47 isiprovided sionait i drpuisde agthiepinpub §NEX gate P45. Other
inpufdCho 1 AND daRPo4s af 1 Mléﬂapt)ffoﬁ?{he %ﬁ’é)u Jil'ﬁhﬁltmfg}?éft%@f and a pulse

the multiplexer is select a S|g (corescan)
profilsy igngl Posthedrrgdions @i noede isn?gntrqlhd mh?aiubp oreftlé signal Pr, and can
be,! fOf em%%s fABhSlcdna Itak% Gh6 %Ec%uﬁ{og lowo?ta %]ﬁltlggtd{ag%gses due to low
supplied to the other 1 nput of the nu I pl exer
POV PRI (Ble TRIVENG pPwer snplh embbdlmentb Efélss:a pplehexe thet a relatively
coﬂsﬂ %n{ ﬁé&lﬁp&* 1sd&h%§ﬂgeiec{eﬁq}o teearI?ﬁo 11% asAt i3 If eq{l Sn It:he embodiment
nom; rib Feiélence to H
de@Bbedl the mnéﬂ@ﬁlﬁmi iPresthe shroevfor eadhedot shiftregister, wd:ichdmmdbﬁ a balance

dat a vaI ye 936
bl ool el ool AT bRt R e 3 oG B PP gna can e
applied gbbalydie, '(Sdhmsame Noredlls®ziles), | on deshedndividahl fyitailbradab esch unit cell or
ew%§§&w noz he forward fire shift register 930 and an
I'rée value 939 fromthe reverse fire shirt

reglster 931, which are supplied as inputs to a

mul ti pl exer 940. The output of the nultiplexer 940 is

controll ed
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by the select value 941 in the select shift register
932. Wen the select value is zero, the odd fire val ue

w0 2000063384 , and when the select value is one, POEFABY®N001831
fire value is out put Each of the odd and even data

On\éegl l};q%etia&o %189 tléq,]]%tc %él gls%jﬁfggfl%%{gp gtl;fltzptgﬁdprgﬁlg Pr signals are

app’li%& Pt AW gate H48CAdntbating 13 tiedtriggwdl thetnSzR5t6 @fetitd @ offiak for each latch
lue forma.unit cell, such as unit cell 944. A unit

94% §on@IUSAIREIF b0 nore detail in Fig. 58. The dot |atch
942 is a D-type flip-flop that accepts the output of
t he d:éa val ue 936, which is_held by a Dt P
The pigals fopcack aopzle ShapnplpraRmspasizedin thy otlw*éns;aﬁ edot shift
regi ster 933. The data input to the flip-flop 944 is
framthe output of a previous elenent in the
Naggdd doﬂhghhmt redks@eﬁmmunless t he elenent under

corsTd oS re—shift
D regi st ghmil n whi ¢ 58 té’aﬁ?rg%ci 0 teg’isg?r']flfte Dot [ X]
val ue) ais t he gutput of flip-flop
Q944 |né%%?%tch 9 %EFBP' 5 gﬁﬂtlve pul se
srlRfOVi désbuon Lsyn(Slhlft Idgestsmdqmtmotd lisséapturdiien kiSing edge of this
ovi ded as one o%ﬁ%he inputs to a three-input AND
gate 945. O her ts to the AND gate 945 are the Fr
LsS) %gal Hyfut om t he FixdleRable -Oheclfotbe REsEXt&I folitR)e B kea
e profile signal Pr. The firing tinme of a nozzle

pr | s contriguk | ed by Préfe Pubdie tdBetkickted for Akale tfire and can
The, for exanpl e, lengthened to take into account a | ow

voltage condition that arises due t0 I OW power supply
(in a renovabl e power supply enbodinent). This is to
ensure that a relatively consistent anmount of ink is
A @EJvtn%? 5§/ o) 1€ bigkhid ¥ :
° In the g%bodlnenﬁgggségg%ﬁg&H Qé%%ﬁfﬁﬁééé?%ﬁm%éEﬁgwcamﬂnﬁm
curgee celawp, the mextapotprdotthe fnllbwmge@lm rand whiogh Tivs @véreges the current

der? }_%ld%gg e ﬁviﬁ?\’%r & ﬂ%ﬁ;ﬁhttﬁﬂje-cféﬁ%%ﬁ&& per f or mance.

weve ot her nent's si gnal can be

applled gIobaIIy (ie, is the sane for all nozzles), or

Thé: %@t E’aq%hegl %&Y Itﬁie: g’gléh\és: Ilnljfc?j%%ge (/'gn Y Cglftu pe!ggs%e%se ltalhe %1113t %[%10 in this

nozzle ta i's
ertt, hmd ﬁlterQM@ﬁ-é!bsleé Fhe dasignjand sanstpuctibn bflatehesds geldk®own to those

s L B 5 S Pl By i

nnhawohmﬁﬁﬂ that contains a logic 1. The signals for
each nozzl e channel are summarized in the follow ng
tabl e: Name Direction Description D Input |nput dot
The adAzker slf.neetfdc:m@htae:‘q isf mecgi &t Hrkr for Qe(ﬂﬂnﬂf hni@ztdapéblt]éi?ﬁ printing at about
attern from shif.t te jt SrClk I npput Shift
60 bty A0 Syen P on igher §Pheds. 'pttblﬁ g Gf el g s liscapunt of ink that
canf Bl fectkl ®F kheletiRrPrinthBLIS00RE htQeRNSUthBlion RERPSr $efordde However as the
sserted far nozzle to fire Pr Input Profile -nee

? € SEPAS 45 PISTERTTE 10| REOYiR for Highesreph it highqriqyality @nntmg at least

100 Ihﬂh(fd dr%@ps%le%adnfﬂ ﬂﬁ‘éfeﬁibgfl dt %‘dgt%@? %ﬁlh@n GopORR 8dcond £hd more preferably
Irrng or one cofor In
at least 1 billion dropsgper second may be delivered. At such speeds, the drops of ink are ejected

by the nozzles with a maximum drop ejection energy of about 250 nanojoules per drop.

Consequently, in order to accommodate printing at these speeds, the control electronics must be
able to determine whether a nozzle is to eject a drop of ink at an equivalent rate. In this regard, in

some instances the control electronics must be able to determine whether a nozzle ejects a drop of
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15

current colum, the next color in the follow ng
columm, and so on. This averages the current demand by
w@preaeileyg it over 6 colums in tinme-del ayed fBGSHATG2ZN05/001831
The dot Iatches and the latc gs form ng the various
re er full ic in this _enpbodi mrent
i 2ple R REisS ETio dermnin ey S PR e 1 at least

100 atiltihe ﬂeﬂeﬁmmiohs P Gdond or bhRse 50K inlillied déténtiddGoms fer @écond and in

i nt egrate |rc it en neerln and desi nd so
ey s *&e‘giﬁ? fjop M@]ﬂlﬁ tong ip Ifﬁ?cgn(g &ruﬁ’énlf‘ghe’i‘f‘@ed “igher-quatiy
printidzdpplicipiessd may be as nmuch as 20 kHz for the printer

unit 2 capable of printing at about 60 ppm and even
nmore for higher speeds. At this range of nozzle speeds

Fot (R pined 2t ofGhe pﬂéL‘eni h@énteANthO bRl AecBle PMinddd & F G ﬂnﬁl?oer of nozzles
thead 600 s at least 50 mllion drgg ger second
$ﬁ%§ an

8 the printhepd 640 fagsiher With the opade firing spg Bt speeds results in an
dﬁrﬁﬁﬂt dpeci Ut Hil@heso s s8ddeld, i@ &he iR bd M:wﬂfrnﬂhé @%ed at least
Jeast 100 mllion per second, preferabl %
10? @asPer@e@nﬁn nretprghly @t s 25%9%@@ serandy sad morecpTefeblyrah fsest 500 cm’
peﬁec&ﬁaa?tthe]hlgle} Ldedy, gﬁcﬁ% dahgepfehiOpt g\na@ya %%%it\ﬁetﬁﬁqs capable of
At such speeds, the drops of |nk are ejecte
pripneAnasea gl pedia amﬁqdﬁn%pmvwsléjaémabémw@m@mggntmal ahinet units.
250 nanoj oul es per drop. Consequently, in order to

accommodat e rlntlng at these speeds, the contro
The Inventionhatlecprdeseritisd hetbindytway 9é examplemalyntfiilied wvodcersdz tHiefield will
refy BB T8k ol lon e SN B ol oy ind oove of
therhnead igeentivsl aontept. det er mi ne whet her a nozzle ejects a

drop ofink at a rate of at least 50 mllion

determ nati ons per second. This may increase to at

| east 100 mllion determnations per second . or. at
| east 500 million determ nations per second, and in
many cases at |east 1billion determ nati ons per second

for the higher-speed,. higher-quality printing
applications. For the printer 2 of the present

i nvention, the above-described ranges of the nunber of
nozzl es provided on the printhead 600 together with
the nozzle firing speeds and print speeds results in
an area print speed of at |east 50 cn2 per second, and
dependi ng on the printing speed, at |east 100 cnR per
second, preferably at |east 200 cnR per second, and
nore preferably at l[east-500 cnR per second at the

hi gher - speeds. Such an arrangenent provides a printer
unit 2 that is capable of printing an area of nedia at
speeds not previously attainable with conventiona
printer units. The invention has been described herein
by way of exanple only. Skilled workers in this fleld
will readily recognize many variations or

nodi fications that do not depart fromthe spirit and
scope of the broad inventive concept.CLAIMS: 1. An
inkjet printer conprising: a printer body and a

repl aceabl e printhead cartridge, the printhead
cartridge having a casing that supports a pagew dth
printhead; the printer body having a cradle for

hol ding the printhead cartridge in an operative
position
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such that the pagew dth printhead is adjacent a paper
pat h defined by the printer body; wherein, during
w0 p®ensilen, the.cradl e and the casing interactP€DAD2008001831
an over centre mechani sm whepgby, the printhead
cartridge rotates against a bras prior until reaching
a bal ance point, after which it is biased to rotate
CUAIMS: t he operative position. 2. An inkjet printer
accordin %}S"Cl aim1l wherein the casing has a
L opluralit I BHAGLIOPHYRE r ecei ving print data from
Cor 4 shamndiy ﬂndcé%@ﬁlaé‘ebﬁe Pinthdd@ cRErkdat She Haea H"t‘ﬁﬁd&é"l?avmg a casing
rinthead cartrid is In the operative position;
that }EPQris &PRgETIdthpringads for pushing the contacts |nto
engag pmet bodly hﬁ‘wﬁé‘@crﬁd?é for AR 'tH&Q)nﬁ@l@&ﬁ%}tﬁdééqn Elbgperauve position

grlnter bod pri nthead assenb according t
suc,

Fh&mrfrawe%b Pﬁntb??é lmawrﬁ@@ape@r Rethde éYH@@natebbCals'e‘dherem

| OCHrinp @hs@r’?ﬂdﬁ "fﬁé"&raJIQarﬁRPé chsiflg ﬁﬁ’w BSRhY Q%IJV%F E&uck glrechamsm

mai nt arni ng t'he printhead cartrl dge in the operative
wheyehyi, thegrintheefl qapedgerataies against abist privs tufilagachipgrh balance point, after
nek iresthag +f oM hend tion; such that during
v use, the st ruct ur aP éy%%gﬁtiesg{ogﬁds from the |ocati ng

abutnment to the conplenmentary formation and is aligned

Wi t I
2. or I%%Eﬁl glglgcgrgatc ci%}mgté)ccyﬁg 11?‘5’1 céls?ngf%\gl\iglr af 'ﬁr o'%ﬁontacts for
recgiving phg aldtadeont mmtgwnﬂlag ccmtqgagm\nhaitrhnter hkqbe«tthnrthdmin&mﬂ cartridge
L array of nozzles for ejecting ink
ls“z%‘%%?’%rg%‘%ﬁ’%ég%%ﬁ? ‘ality of ink cartridges, each of the

i nkthe easingiitigleserdormeltbg the cdntactsasip @ngdgement With ithel cotr&spoding

(I f b5 silient connectors formpart of the

con?‘)lcyso thea%ﬁﬂ? 8% he nozzles from each of the ink

inlets, the ink |nIets and the reS|I|ent connectors

bel‘gg ted ra '\é' gt
3 car F%E% %cﬁoé' °o° {l eFFé‘i‘ o
locamg EbEeLAAn alﬁp‘ly 4 E@nﬁﬁﬁ@i@ﬂo@deﬁoﬂhﬁﬂﬁaﬁﬁ@dh&ﬁr[ﬂﬁfeﬁ& Etridge in the

ative to.the in cartrld cking frame i

opelzfiyd Rindtiueid g pasipichas SR e RTGHAE 1rom: thfulorum formation;
sucRtHandipgds@ssenbl y according to claim4 wherein the
doc{<hF frarre i.s configured to receive five of the ink )
car al mpeber pitends Fromithedecating usment fryhe gapplementary formation
and@ﬂ%ﬁ&cﬂwﬁﬂﬂie'dﬁ’éétmh'oﬁﬁxg cofigledsRE idted €d | Nk

respectively. 6. A printhead assenbly according to

claim1 wherein the printhead cartridge has a

4. M AbeRBRRGsShBlyY LBbrdifl 0 ERA ViR
pri n?head \Ms1en nylot |rn éutsoe t he |§1kj glf %?tlﬁ%%dg%dl%?hﬁsapagmdth

inkiebpFrlicad structurawith emarrryof Q?Z&lep &m eitefingdnk sympliedfhyra plurality of ink
cariti@bAchak bf’th@ ﬁﬂ%%ﬁ@eﬁ En&ﬁh@fo%gﬁygﬁgle Meﬁ{%ﬁ 1ntiy of resﬂ1ent

i nSertion of print ead cart ge into
conperéorpErM T aﬁ@e ﬂgtdenath@w the ereles; frathteadiianf [thegnlamlets the mk inlets and

the %gﬁmt&%e%ﬂl&ﬂteﬂgn Qﬁ&kﬁg q‘raIngrf r?&:%%r%{gqﬂ? ﬁ{c cartndges such

conpl enentary mation I n T enanc
thatg @egxmtdm SXpihréom aad gergiactipnto éneqxanglétmpnnme@d strm:tumtrelnme to the ink

oo FRERRRARE s el o PR el B Pl ncerent

5. A printhead assembly according to claim 4 wherein the docking frame is configured to

has a blased

receive five of the ink cartridges, the ink cartridges containing cyan, magenta, yellow, black and
infra red ink respectively.
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7. A printhead assenbly according to claim4 wherein
the ink inlet valve are each configured for seal ed

W@ 0vie6etBoN t 0 respective outlets on the ink PCT/AU2005/001831
cartridges, each of the inlef valves having an inlet
openlnc and a novabl e valve nber biased into sealing

- engATERER aRFrYPLY 3reoriing & clypdniirgein the @riptheadsartrdasibase o

maﬁﬁéﬁﬁho%@ﬁﬁb:ﬂfoy eﬁgagfagfhefpagem@ b8 Bdal SvhbA SotDYRD e val ve
menbher, Qut of engagenent with the Met opening to open

t he tedrie; P“\‘}\Fré] FF coppEses A pEinteapR iSO deve Al éff“ﬁ?hfibly
enda@hn F’&Ie' IS RAH stdtiod uﬁﬁ{ ihRRRKYr e ‘bmﬁtﬁ@eid' AAri@RahD Hle phﬂfcr, the

outlet before the conplenmentary menber depresses the
majpiRpaRestatien dbvertbafblavinggn engagrmnant foepwtiongtenpspg for engaging a

coBPIERERD Borindtic! iR kD nfaiMIRR&! sthiib §udl thitt head assenbly is
a printhead cartridge for installation in-the inkjet

pr i et engagingithe complpmentars Sxastisiny the eegsednany forpatisndayhidited axial
dlsmsernﬁhﬁna%@&&%oahe élguzs@&lén@n i s an outer surface of
a ring nenber, the inlet opening is the hole defined
by the ring nenber and an inner surface opposite the-
7. outg_ (HoA AV \
Vol B oM B nBL AU T fBRISURAH o M B SBReh confgured
forstadg¢dreognegtiar teirespediize awletabthe ivlatarizidpendaen ofths indet valves having an
. i G [ t he valve Sea . .
il 0L onf S 3o TG v By B B0 ol ¢ o itk opening
thermatleshivihg & crpipl¢nhratary inemiop lﬁqyldepresstng ithe mevable valve mpmbs setsof
Q 11. A printhead
eméégm%gﬁshggggréPng “)o éﬂ%ﬁé%ﬁ wﬁgFng t he conica
heatlie ds op¢rsngipe xn ekbﬁfﬂal fiertagod abot il @yipheryt foLseakiigizainst the outlet
urface of the ri nber .so that t | ement ary
lm%%ﬁ%%?%pe%ﬁ%#ﬁ?F#%%H§WF§?ﬂ?ﬁ%ﬁ%ﬁﬁvﬁﬂ%ﬁmP "engages t he

coni cal head. 12. A printhead assenbly according to

cIa|n11 erel t he .conpl enent ary nemhe as a stem |,

v P RSReB PE RGO S8 TOHIo e PR dos5Pbghprinthead
mhﬂ&bﬂﬂuﬁmﬂﬁﬁﬁﬁﬁﬂﬁqua§ﬁm&dlngnto the apex end of the

coni cal head, the flange portion having a dianeter

sized for a |loose sliding fit within theinlet opening

9.to ﬁ'pﬁﬂﬂh@éﬁ%s&%ﬁyt RBSriBY toycladh 7 dHIRIRhE e£tERR BRINBER aﬁ Beter
m%ﬁ? npl enrent ary nmenber and the conjcal head before the

&2 Nag yeetes thijeiskepeniagls the hols defineddy the Segmppber and an inner
surfe€ ¥pdhiRahd Suté! sﬁr‘fz[@e Provilaes @dlw‘b b4t oq tHé‘mS@dBier Vaflg Gneiity! et
has an annular collar of resilient material that 1s
bi ased to seal against the side of the flange porti.on
10.0P pﬂ%hﬁtﬁeéd"h@seﬁﬁfy%éordﬁg ﬁ)l'blzﬁlg @twﬁé}é‘iﬁ P s )ﬁfeﬁ%%ﬁlas a
formati on on the inlet valve seal s agal nst the annu
cories] head fogrseqling pgainshthe velveseptarpnsatdorea bived 61 compessplle rdsidiant
r I
maflBRaPRA hd\Bnf A CGRLy NER: L AREA thdiied BlBLy YBInNE valve.

A printhea y acco ding to erein

the external formation on the inlet valve seal s

11.29 g}xgﬁfn}u&ﬁeasﬁ a%Eorﬁlgé toacﬁalﬂ:\ 'IU%' lt%fglx g %ﬁ%géa 54 Las 18 ‘ é WEoes not

the 1on such
exttnddqgm tlfmtumgurﬁmh ef @e desmehbdr hethbd tha gnﬁngjemmtam mambbr is within

t. g&g &@Q t print head assenbly
ﬂwé@%b? H% I“I?gm%I?ECWHgggﬁl'the ring nember and the
external formation are |l ocated within a frustoconica
2;? nat ead asgmﬁﬂsy accor r d t Ii]aunq &Itwlhgrtemot{m éo%eplémentary member has a
stem with a ﬂange portion on its end, the flange portion having a recess corresponding to the apex

end of the conical head, the flange portion having a diameter sized for a loose sliding fit within the
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to guide the ink cartridge into correct position
during installation. 16. A printhead assenbly
WwW@ewoneiiey to claim13 further corrpri sing a fiPCEAU2005/001831
adj acent the inlet valve for rappi ng air bubbl es and
cont am nant s hea senbl according to
il PpogHE 16 Cplaseer el ﬂ@%w beiveen %ﬁ&%m%}ﬁ@%p%in@@er and the
corlidaBlieall BeforItRAinkl vAlfSis bpned. Openi ng such that its pore
size is kept small while adversely constricting the
ink flow 18. A printhead assenbly according to claim

13.17 A %ﬁtﬁ@efd a@&maly a‘éb&@m@to‘lﬂzﬁﬁ&g RfhefeROME Bk Qhrtridye Ghtlet has an annular
fluid communi cati on between the inlet valve and the

collgpotapsilient materal thit iizredtodesl perinshthe side b flenge portios sppasite the

rect8BHAh A dulife BRIIRVExEree fdrRbtnloR IRSHRE Fhiveks@als Ayainst the annular
1g;lnthead assenbly according to claim 18 wherein the
Co

elyesilicat maigripldefire e dange gpion deryerstst the eaniqabhegd te open the inlet
val@gai nst a regul ator valve seat such that upstream
pressure acts on one side of the diaphragm and down
stream pressure acts the opposite side. 20. A
pri
L SoRr SR AR e ARAE LU tyREloPlEb SR ol e nle
valyesgals agaprist the anfiudaneoléar émmediately adjacent to the 31des of the flange portion such

that minimal air is trapped between the sides of the flange portion and the external formation.

15. A printhead assembly according to claim 14 wherein the ring member and the external
formation are located within a frustoconical tube that tapers toward the outlet of the ink cartridge

to guide the ink cartridge into correct position during installation.

16. A printhead assembly according to claim 13 further comprising a filter adjacent the inlet

valve for trapping air bubbles and contaminants.

17. A printhead assembly according to claim 16 wherein the filter has a surface area larger
than the area of the inlet opening such that its pore size is kept small while adversely constricting
the ink flow.

18. A printhead assembly according to claim 17 further comprising a pressure regulator to cut
fluid communication between the inlet valve and the nozzles if the pressure difference across the

pressure regulator is below a certain threshold.

19. A printhead assembly according to claim 18 wherein the pressure regulator has a
diaphragm biased to seal against a regulator valve seat such that upstream pressure acts on one side

of the diaphragm and down stream pressure acts the opposite side.

20. A printhead assembly according to claim 19 wherein the diaphragm and the filter are

circular, adjacent and have similar diameters.



