;e3enb.n_| .6@T.0. WO 99/ 2002 PCT/ AU98/ 00549 -t A
REPLENI SHABLE .ONE Tl ME USE m M Field of the Invention The present
rel ates substantially to the Con%?ee a di sposabl e camera Rgwighg200mt ant
printing c es and in partrcul ar di scl oses A Low @ osabl e
Carrefa Syst ﬁt%/ygé'lkground of the Invent| on Recently, thepggﬁgf'g 0

"single use" disposable' canmera has becepne an increasingly popular consuner

item Disposable Caner6)\Eéﬁ,ﬁﬁ§ﬁgBﬂfﬁﬁﬁ'ﬁ'tﬂnf}ébégﬁﬁ@&kﬁp«nor mal Iy i nclude an
internal feiels B heQvbntd?d s ST TP traversing the
filmroll =Jacross an 1 % g rsteminclu?_i a shutter and tensin stem
The user, af t efhe PP Feiesrybsantialy i fhesoneeet ¢ip fipp b"‘r‘é‘t‘?ﬁ 'I‘I'%‘“gt“?fﬁme%ﬂ%%t’a@@'&‘t to a
film develnqqmrialat,dl@bWSAeO\f@qstmm@thmﬁystﬂihe filmroll is taken out of the

caner a sy%;@gé@mgﬂpfno&%sed and the prints returned to the user. The canera
systemis Iea tur@d thrﬁf@?ffh t he insertion of a new

filmroll intoReHy: @&ﬁ‘ﬁ'f’eé' °§9ss[“§@)“ EPoPRIGPIER RS FrEcoBT S ARBlY AOPYF HSEIL D] e
parts and itnneDispesalja crkierg isysigmsriresanthyeonaleermeriat rogslyeinglidn aristeraal isrralbanda isiplified

requir ertergtaﬁn rlebhadis f6r 4GRMhg & ¥Em FARGEPn .mgmesyaenmtnemgmuuemn@ma@mta THRAMET &
is provided been phﬁﬁosed by
e

the presefi™ aﬁﬁb‘t"rsez‘éﬁf‘“w Bl 5?'5‘?/&?1%@*% sd?’“’aP ggﬂ?ﬁ"é%ﬁ“&‘é?‘?ﬁ?% PEPESH8 ¥ ng an
internal paiiyrkehene theicmegaystn puiprocasdiand the eisgetmpd topsieerveer. SThe Famera Bten ivthgre s

sense by the! Ibma'nu&am@d tmgugmama-,moasfe nbBW ﬁmasiﬁd thbyantetaeysoﬁ q&%memgu mahs and
adapted to be instan means

t on nd. The
Proposed. SaEr RSP Bt R by et SFeLl sPetbd T REEPIA S BF PR of | 5°
carrying pvmqntofmiea”iémwab&swmmIﬂmfe‘ndet!@‘hmﬂlnwherl mages are to be printed in
addi tion to i nnkecénay sm&h syi;tagmt daa pRopdsetbl mgprssaaspsuctmvh.thhaw@ers FoP{ HaitBelddaRGLS S -
The print d e havihe nl Ihn thead? gsgr%ora&doro?e(sasm eteaarigsuc a?lm sensetp thae'c%abs n? W thin
t he cameraevéest € "Ij"‘rad’ tinatery CH g Sy Stem TS T 1RSIy 10 "‘I§° pene
const ruct edaﬂatafea’f%%‘é buathe Pfaﬂes-“"ob@tansa%ﬂ@a4ﬂltt°d\ﬂbbﬂ ipstantdy pibted ?"abI the prigting meaps ofe f or
a Nmore i NQRRD Thetfopbsed daterdistemTirthédiscldsed ABtem ayrsetnampmmonshcmhg%amsa sdch as

subst X rn;{m?c% tré?a]c estag ?o bg grﬁ\kg fn)éddﬁap gq}k?o sg ply \M%ﬁI ﬁ!rlr%egr[? I:a]nts Ifo?@%%m x{g{gla cege ment .

In partlcu e cane rovi de
for a si mpheprisfid 'Srf%l'ﬁFfd'“fl‘tﬁ?dr‘ﬁ by fletachaple @hf"%‘??ﬁ’éﬁt‘"“ﬁ'f‘h"t“h‘ée’”éb‘ﬁg‘u mabl e portions in
any di sposabl eugatmtes, sBa akyaart is tikely tckin pO@asEhord 6ra KEdEttil Cost aliFit woala bh degjrabBrad

r ap' dl y s %FOVlhqulq J%Ye lh&ﬂt\s%@ 'fqﬁ#' mtantQMra sﬁgeHrer\lch Bat&tml% amgtgtﬁ;l mI?:Ibé’r%?me J;utallt}y\D uld

be further desirable provide tfor a sinple neans of storage o
repl eni shéﬁf°5°fftfr‘f°f“€fh‘é°"?91""°ageﬂf'§pl osabl e canera systemto all ow for their

rapi d repl eni shpstiular, intany\digposhble earfera’t & wauld e dssirabizld povide fqp i simplelend rapid femoh a

camer a sy%ﬁ.ttahmatlomua onsidabid ,Iode.e inf 49§ d.tptt@one%wrag fhatQife dlspreSie Loher? Gan U rbdaiyZa
the printin esirable to provide for an

extrenely rﬂpgb(/seé"ocgb"d?@g‘g‘”ﬁ?gfeg’m“ﬁge\}‘i'aﬁ‘& g great quality as possible. In
this respect, ¥ weuldbmfrtar dyinbletn provile fir @\simplehepns vf gpress of] reslbrisbebld portiant oftie
mechani sma.ssnatbnesertalsmmemo“mmeaau ﬁﬁlen%ﬁﬂbﬁted images in addition to

h f t
Techan ST O Bl Wi b DG TS5 S TR R B ,
conveni entutiligeddn theowipting eut efimagesgenent  of corrponents such that they can be

i nexpensi vel y féufiveeditibied plotidedét ak aeeﬁp@wcvecam&maasm mngaasgrtaoqualt,l a@wsmr t he
readily d| s§gosablte{he Qrm of "FI’I ntin osabl e

arr angement 1= frera T g il ’°§t°tsgat’é°t°° e h u rmcgz %ﬂeec}'aﬁ'tsanhsu?ras?: lﬂ?‘rmg gmctesomg
attenpt t 6eneedmpecs eddsionie esdaniss fouigting pus ﬁw imgeeson psintohedinyiey nointhead system & wawd | ve

profit fr esmihedsiefiito bloﬁlﬂﬂ'&l’itsysﬁih ASAE S conldifd artdwmﬁgae laryahgembhe &F con@PbrehitDiushiuge Nt

irrﬁiscgﬁzep:’]nt {ILC inex pensn@ﬁ tnﬁtlzufactfrﬁd lr(x: aahgﬁ%;?énslwg? enerls?] %sp% aﬁléw :folp tg‘%'l rsez% uyojlspos;?)?qgngop riate
materi al sPi#¥8 result in an inferior quality product, 15 April 2002 WO
991 04551 PCT/ Ameylfm5#&pm%ewealaﬁdntememted.ntbbae mejcmmmaﬁmfmersmgnpby a

Tor gt na &5 ooy el of 2R Fliea it of 08 Wl BRI e PP e s
r esul ti ng Unfartugpiely. ﬁtcewfuoﬁhwfoduewsemet @m@&qéo tecomgerdie parghlir|in yseefdiatpyepidlednke t he

manuf act Ua@f prikt@edid WAincQEMG! iR NnafkopdbGbe oRSic MdeAkld By rdGUA GrireriBhe@dty bla@iagh 1 t
may not be the manufacturer's fault. It would therefore be desirable to

provi de for a canera and refi n rocessin t whi ch al |l evi ates t hese
probl ens thereby providing th%mégﬁgﬁ‘:r@@ ‘t‘%adxﬁéﬁner quﬂw mwu " m and
a higher level of quality assurance. In the field of phot m”ﬂm
inportant effects are of great relevance. The first is the di sdehstion

bet ween col our and bl ack and white. A significant portion of photography

now utilises col our) however a non-insignificant portion of photography
stl I I |s steeped | n the f| eI d of bI ack and \/\hl te photography Add| ti onaI I y)

oy o o o T .




Unfortunately, such a systemis likely to only be constructed at a
substantial cost and it would be desirable to provide for a nore

i nexpensive formof instant canera system which maintains a syhap@obal
nunber of thmuallty aspects of the aforenmentioned arrangenent. it would
be further ¥P48¢8beous to provide for the effective int ACTAIWBGIHN of the
sub conponents of a canmera system It would be advantageous to provide for
a canmera system having an effective col "6F correction or gamut renappi ng
capabi | i t iegpsciallywhersthe eterbismen is deve By coyjesteitsrviphingtq pews|off thel Pfe‘i'i'F‘yP bréne e dieict ed
at a subst«gigihle] lrﬁﬁl§&sp&t’,\ﬁe tdmagb@dthekaki@a 165 Db perfnedt, fekultg R\ah ﬁlﬁmfr@i’odtﬂtwm’éﬁle

| nexpensi ve for \ml C{I l{/ g'l?ntte%tn{agu%rgtrer%rafﬂﬁl}/eigogm10%% %Ex aﬁrﬁa&ﬂ&?k&‘ ct e@‘en%l%?g% Ino’TStl

nunmber of c?"n"mer aspec or efrent I one
be further"e&d'm#?‘&ly’eb@‘ﬁt to provide for the effective interconnection of the
sub conponent st GbuldtheeeRorEbe Besifahl6 o GidViduTok a kirera brid@efiting @6cbssingystbin which gledies Biesy €abl e

parts wit r}a*ogler{lsnl%mgmrdﬁléﬁy C%Lsglhr&s letL M%(’ hlgh'gﬁ%dﬁ‘& Mdtaﬁ heﬁ@éﬂ?ﬁu%%ﬁsﬂx%mte o provide

for the ef Ive T nteréonnection o camera system
Further, as it Injths figld efphptography, ftiree jmppriqpt eegie pre of %Wéﬂﬁfﬁ hie5 firpiis fegdistiaction; befwegn
di sposabl ecbaadhvatichnd aimer Asighifisdeioltion éf phidtdglaphh @ovel @Bibes el hdwvePs foniindignificat an

extrenely L.ﬂ%&??}ﬂﬁ%}yﬁ¥ fign ere%t a[.)ﬁ\eﬁ&i)&ibﬂ& aﬂf&ﬁ@mgﬂ ﬁg]a;{;@a{xddﬁﬁrﬁll)b%aiﬂousih din

an i nexper?3| ve caner a esirable to
provi de f &reenaenerlwwﬂlﬂrdu"eadww AmsTe Phetperanhy fnd dre sfill highiy popule fos e prgduption of taditiopth s abl e
camera sy ddoRing catldd @iotbguphstegpblly @ithouadding shost @the ik, tiwkeld tierdf@e i2rdbsitabla@ be able to
construct g k,memauhﬁetsaauﬁlm&m&g A1 el Wl ob. mﬂ@&hﬂ P Grerlcfh RaRMbiflE T O
a nore inexpéensive formof 1 nstant canera sy Stem mal ntal ns a

subst ant i éf‘y‘}fiﬁhﬁ@?‘“@f“"‘t‘ﬁé“‘&ual ity SUBSTI TUTE SHEET (Rule 20 (RO AU) 15
April 2002 WO BithddSEitsiratdpemsviie sfvertatiiea ek tmembedanangsleress pasitgesdtit canfudwar y  of
the | nventals‘gg[anhﬁ,ﬁﬁ{ggé,&o &ﬁkg@gg&&mek;ctslmgmﬁponqghﬁ@t of the present invention

to provide for t ficient and b\[( #I e“ﬁ cgosabl e canera
system | n accHMefnes: titdiposhe %i‘g‘ﬁ‘é'd‘t's "651““ %‘ep'b"r“‘ééséh“f fupcsiene! PRI % 5
provi ded aodsibiniadsitidn to mimivizing pyvet requirarentp 1l tis rgect, # isoeesanohdipesoyith aymuchd the

cartridge usminterfacmwdtt,rwpamamd.wm%&.dag\ﬂrehrciehbpehﬁad unit, the ink
cartridge unit_ bei

ot at by mounPEIRBELE *ain T e b Sbead ol plURE deflaist uni
bei ng adaprovide forr maré ingxpantivetfdm ofjinstantt camegackystem vehich maiptpiesrs substantialingretienad itha gualivunt ed
bel ow t he agedsdk thdWedmGhentidnel amehgdB@e Sensor and cont roI circuitry

i nt er connect ed to t head unit an sen n i
It wo 15 peeﬁzrﬁ]ea vantarﬁcq[us to grovid t[a 1 &P é’% pe mterfonnectlon f tﬁe ab co ng%‘s qrfl

printing by the pr| nt er: ¢asin 0S| ng §SS|S)
i nk cartricagp@sygint . the print nedia, the pl atten unit and the CII‘CUItI‘y
Preferably, the WORTBY ddvafitygdbue BB gravidé ek cABIARYstef Movirg af effective goldd Rbriectidtl ajziatd t O
traverse tng&pqu m {tggsdla SO as to separate the print nedia into separate
gc

i mages. The eutLl ng unit can be nmounted on the platten unit and the platten
unit can furt hHERforuRpay, Yeh asystsmisikelyie oty be ensimted i sobstpntial eostand inwoyld e desisable 1o j
head when paokie foia raseinexfdagve Camef mmﬁmmlﬁcu kriaifgins acsGbmprtialSiemiar of @he iqartity Of

pi nch rol |a§‘p’éc?so?ﬁ?£af&’éﬁfé&{£a$ehﬂgngtun& print nedia. In accordance with a further
aspect of resent 1 nvention) there is provided in a camera system

conpri si ng an t Y besuthergrvagtassqug o pragide @e'ﬂ%ffﬁﬁ“’%l‘ﬁmi“ﬂﬁ“@@" oD EBEYFHP! Aeans
f or pr ocesshargystchendfantis effbctivedeying of mopabiaHartsiwithin the @m@pdyyernmeans provi ded for
the storage of yRikidbe MR vaniee m;ov#a@faﬂmé QfoctiPd idHodnfMrioh Qﬁmés‘ﬁﬁ‘éoﬁg defiBHG ON
the print nedia stored internally to the canera system a porta Te power
suppl y i ntBPESHIfBcted to the print head t he sensor and the processing
means, a net hoBurdd, apit & ploptisadgtilfsiog suthiuere- aﬁmrtgcrteémrrsh o digpgeblaifandhétdcapera systeniyedi @

and the payps, &Y ¥ pmam o L,aagmfyt.&&,seme ke oW Sin %,%QBA.% :hd? cdt bE Gilibel ﬁJaL,y
| ocated cavity, insi aro e print nedia. Preferably, the print

medi a and "E‘h’ﬁxsﬁﬁ)mﬁg‘ﬁl’ﬁﬁ?@ﬁaﬁ% stor ed in a detachable nodule which is

det achabl e ft olwbiliebedae daireble st peavide ohaesinylifiad formrethivemg@niche catkmp tnadiisposable Ot at e
ar ound theca,pépav;@sqemsuppl y when the canera systemis printing the sensed i mage
on the print nedia. The portable power supply can conprises at |east one
battery and pr&F @?“é%ﬂ"ysumfeinésé‘?"t 9erhehe SRt "b’ast"t"é'i“f"é%“ B ey bedesrplptoand.
The bat t erprozde anmbreindpentiyeg@m baibhddr daega sydtdm @itud dai@inCaesubsiadtial nametisfite @taligs pect
of the present invention) there is provided a print head ink supply unit
for supplying a pagew dth pri nSUBSEHETE SHERTHBulRIREO(ASH of ink by the print
head having a first surface having a plurality of holes for the supply on
ink to a series of ejection nozzles, the print head supply unit conprising
a plurality of long columar chanbers for storing an ink supply) one for
each out put col or, the chanbers running substantially the I ength of the

pr| nt head adj acent the f| rst surface ther eof and a serl es of taper ed

o o, o o o, [T r - . o T




The | ong col umar chanbers can be filled with a sponge like material to aid
usage. Preferably, the print head outputs at |east three separate colors
for the provision of full color output images. SUBSTI TUTE SHERIA 6,52%6226)
(RO AU) 15 April 2002 WO 991 04551 PCT/ AU98/ 00549 . -4 The unit can
include a s&YO¥WMEA air channel s communi cation of each of PEH&USHSDer s-with
an external anbient atnosphere, the air channels having an erratic
wandering path froman end comunicating-with the chanber to an end
connect i ngesetieof dipiforaetioned avergpieatr . The channel al so preferably contains

hydr ophobrg,ms,ﬁf,fa,ge,ﬁ,mtlg\ pr event ink fl ow t herein. The channel can be
manuf act ure

a channel vrn 3 d.surface i ch
Cobacaent Ty 5ddt B chhSpet Fei & fruk 78 de SPra B BErIE St e StrPest pe
uni t. Eachcaptragyivsr can further include an aperture defined in a wall
therein for the iQG&hd R anasp@ct t,rethe lptesertqadtua furere i§ Blovideh Iarrﬂndmﬁcaﬁ\barmer] W th

ink. I n accordance with a rth present .i v there is
T g SOBPRE SREb T R B U MRk PO BE B iy S ok Ct e
i ncl udes «abengmpupd utftheaphassxscmlhofetus mekiief rotptabt) rdumedebetiveeh end portiammefitiie clatsis.obe poft each
of the chaghfhveih tdaptgareo fittlof b\ GHne .ﬁeanlaeﬂten atltmﬁmtger&nwdtbtravaa;rmmaw.hﬁ ¢

havi ng an errat eri.ng pat nicating with. t anber
o an end EOMILETHLEAF VRS A w4 ARt s At R o
aspect of prinehegdrupic emqutei qasinzrferiensiosingt theeshassis ink qartrisigs whibchearing mpdia; the Byttt wiand the
conpri si NQcidilknl Mage sensor and processing device for sensing and processing
an i mage, a pl’l ans I’OVI fo e st or €

media; a print }mg’?'g" ] ca"b% %e?{’r?gg & ssnasce"g"' Wﬁﬁj@p en° mvfrﬁtﬁ%é"(’irmed'g?oa? }é’d

i nt er nal | yseparstethi pringmediaingp sepgrate images. t'fhnecutrlmglecas@rwedam@tc plattgousit gid thg plektsy inise
conpri si ngca.amﬁuengclrtﬂed;ﬁtcaaa AtaBfingGhit oridhphingthd ,ramlh&e Lvhwlhdmutehe fol I owi ng

i nt erconnect ed ﬁ prl’ ocessr n rmprgedt he oper at ion
of the camera sys am u gdst ng unit; a CMOS
active pixel i rhavg@rds'eﬁs'&rﬂﬁmgqfﬂsseémthﬁrgmnhevertmgew lsamw@ﬁrﬂraymseta@rsemﬁwrworu ng
I mages  andandmsge Sensdi @co0Gisagandnigs; a proc&siigi néns @r plodésg melrehswumagu i prinDiddh

| neluding S Qheafl ploVfea td: Y b O i bl b 3o e 2 e e Aol on HE e PL

syst em of ra system an rint i ntert: ce uni t driving the
print head*Fdirgsrivie Ihﬁ Epmerp sypteres apprigbleppwerfERplY intqmopneqied s fhe printihepd, “r‘Fdf“(’)‘t' ang they e
t ransi st or gocessifg :ﬁm,atnetﬂocaslfpmqpmg ife@ thideifestipd serapd of thelgyibt niekiia fnkd éhe poversgiply b@priskigr cui t

and the CVORuDiotBher WP 1 SRARNLcukfeali) RIS AAndRaLPPOST e edge of the

i nt egrat ed circuit, re erap ﬂ%}e{ he | mage sensor and 8 cessi ?& devi c
further includé '°§’“Hél“‘\‘t’6’t‘ﬂ“ﬁ’@‘ t’°tp°‘1’°6?“"‘r‘?a‘1"l"t°8ﬁ n geachable wodyle wpych i tj’é‘““l"’rf?t‘}
cor r espondingmig: systen ghe inyaddia edndrrgdapts! th oateproundtttiepgweo supplibwhet the capera myste gad.
Ehff Pal ft O.S}rtnng ttéRnbed q,aage b "Ré ﬁmﬁnéd.aamdlpsraar pddRE gy t?tncoﬁﬂﬂes aDedsUGHE Ba and
a one nalrl X uni e orm ng
hal ft oni ng""ifﬂ"é’fya?"i'pé’ffs t“'f’ Wéﬁ@&%ﬁﬁg‘éd%“{%"daﬂ]‘g‘g‘f it 'ﬁéﬁé’g’fg WY he pr esent
i nventi on) t hendwacioyianse with adigttier aspestof theprestnpinvegtion.ifere isipwzitied @ prinplfead ikksupple mid fpr of a

cane [ as ys;usﬁp..tgayaga@d@nmr H%ﬁd%r%'ejedtxm‘of il Bp&te/pnanrdadmmn@t fmdraa htnrg alplRlity of
prrn ing ou

PR T et B BB R B R s RS B D OB
canera s ystoerrr'ar e*tsrnlrmrfnr gtering annl@@nbreet foresarh pspyieologthe dhmbers taning sybatantially the lengtin
adapt ed t Oofithd prinkiesaRRErk thifirkt Eurface GiErEdT, S PANBLs BrEap&raiTEphttbrERfatai3 tHe CHAMBAE!foM OneMEANS

wi thin the Lo ltap?rg rf%plar%r’s béd (e{aﬁt]:nr% into an Cfm} %’?dllln?ltl‘lge arl({nggl ZI Onrﬁce a%n sués&ﬁ lgr

E\mera system ean faHh ol‘l pmch ro{) ers f({r ecurI‘mIg

i nt er nal | y™Poen5d ra sys 2 £ on
connect i on'efmﬁlaﬁbel’tﬂdhﬂiaﬁt errogat e the refr |l station so as to det er m ne the
authenticity te¢ enitQhn ﬁ.;ﬁtaema@eersaessafs&gamyl smcars&&gat iu nrm.artﬁ f&asﬁbpmgqreeat ed

onasrlrcong nter

the canera psegfs feg rrﬁt(irs I’IT g ete necF rﬁlatlo inﬁ xlmﬁt?erwfh eéeg se(garat?rh%n éeaf?rnétgds in g st P%gbw th
chi p as antiictimgeldedanityyth afW@'tof Qtemmalwgmz thergletbeab;m trreredspreatory tapey totsebptantiafll ebut a
conmmuni cat i@ rt ure%rnmk mnhm&&g addfledTor hE MNsertloh bietelpa ead TThetuliBca® Bl chhstructed from
Preferably l caner a ﬁé' em | n(t?e]t%r% ation neans includes a sensitive
memory val ugpasf'c'”'("su"(': A portony yeledtogeliiory store fabricated with a

conduct i ve net dhe lpiegeiemnarhambirsggn belfilledavitng $oprigy like preteriaktyaidusdee) Brefsially, the print head
SUBSTI TUT Eouiphitike least tdé s8pardfe Loldrd 16011 phovision bBruldlot dutpdi@hages WO 991 04551

PGT/ AU98/ 00549 -5Upon a determ nation of the authenticity of the refill
station) the canera system i nNSUEBSTOYIE SMEETRAILS) ®AU) eset s t he val ue of a
print counter indicating the nunber of prints left for output by the canera
system In accordance with a further aspect of the present invention, there
is provided a handhel d canera system conprising an i mage sensor device for
sensing an inege; a processing neans for processing the sensed inage; a
storage means for storr ng |mages and programs for utrlrzatron by t he

S o o - o, Y e o




In accordance with a further aspect of the present invention) there is
provided in a canera system conprising: an imge sensor device for sensing
an i mage; a processing neans for processing the sensed inage; “ﬁA@ﬂqogznedla
supply nmeans provided for the storage of print nmedia for printing of

i mages; a paYedMMIEh print head noul ding including a pr|nF 8%#
printing the sensed image on print nedia stored internally in the prlnt
medi a supply neans in addition to a serfes of ink supply chanbers for the
storage of i nkTheanihesn inglidees serissefrairshangsts pommunisation pf recht of ¢he tclambamewith 12 mitentead)

t he sensomageanhdihed) i elea.smngmmamamoaum.@ Piith ftkn o ORlicbrirkiRicaBigk With Be EhaREE

sensor deyice vmthnthec Ll Si.n affl t e _sensor device
to a surf \écag cortn?_lc{ing threlaxﬁ 1enﬁ ere. Oﬁpchannel Eﬂ;&&gf pychph urfaceﬁ Eg‘)pre eﬂto, AU)
15 April ZGGTQWW'%W&B’B'E' ‘P’C‘H rme‘emeém forgmf a phepnglayine aﬂn@ospcr jupace dsis of
? | ong st rsib&qﬁeﬁlfy@aaiaﬁbylnﬁ&s éFai ﬁﬂﬁve&bffﬁ&mﬁﬁg&dacﬁwmdml nt er connect aI ong at I

east one stri t anar
integrated ci r'(:?ulll cggnebfrca"e%'% ”"cf Fy'%rree an'agﬁ e&lnﬁr\rﬁ%ﬁngeﬁg aV| nﬁeedle ?op her
t ape aut onsillisgthgsbaderdvith k-er connect al ong at | east one edge thereof and the
pl anar int egr ainQéborBdneGiith b fuitElaspebrf @ prédént iatidn, RteCpriviabdy” FrNIREKRGbplyQniONE
anot her. FyLL herg oS LELAR MgudEs frBsr 99@&%&%@%@?@ Ror Lo%%ﬁ’ ..1%5 A& oPth 0 the
pl anar |nte Fa clrrcuit an es a prin ol neans
control li nWleé‘dé rexferpab pinbignt ampaphesy, jthe air H@&'&'s havingiaa °F%‘f @P@ﬁﬁh@é‘tf"’@aﬁﬁ °"d
conpri ses canricdtifwi the ViakiR6to hntndxainetlepaii anblentanidphere.onduct i ve fl exi bl e sheet)
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The i nk supply nechanism 40 interacts with a platten unit which guides
print media under a printhead |ocated int eh ink supply nmechanism Fig. 8
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15 April 2002 WO 99/ 04551 PCT/ AU9B/ 00549 -tenever driven at the same tine
as the image sensor is used. This is to avoid voltage fluctuations and hot
spots affecting the image quality. Further, the transistors ameadpegsed as
far away fromthe sensor as possible. A standard JTAG (Joint Test Action
G oup) inteMOAM458P8 is included in the ICP for testing FETPY8HYSEONd for
interrogation by the refill station. Due to the conplexity of the chip, a
variety of testing techniques are requi'ted, including BIST (Built In Self
Test) andbdinsered indhe ik refill bisk and e Inf teseomirs fillgd witl ink wideter ap flowii@tiofithedirioptle i Ba i s

assumed f g Qﬁkaueh@sae dABksivel thpe ydrﬁohynfam pligh@1 &ORERhOBH finthead &dte@'?o'?ope;gm
over head for t

el 1eas petichsehseqoly e b2t s B 5 o2 o s iga s miy PO BRAE o
This is i inkiupgheartridee, prforminga washing cydiveand thenaitilisivg the kolepfor th¢ insestion bf agefiligyiripgs filldal i t y

paper andyju firefiflin am&nénmereaaaétumg@dnws%nyum@s Bl Qaerd hUS preventing
inferior qualit urri

t qut th
refill stationy x‘f"éf"ﬁ" f’k‘F Hgﬁ“ﬂ‘iﬂsé‘é’w{}&'}?ﬁﬂ'ﬂ‘ﬁ%“' g ﬂ%g%ﬁgtlg%gg f“ﬁssgngghﬁﬁéﬁl cat(:a ed
to the refd ||l station during the automated test procedure. Contact is nade

to four g@,{eqimalgl,@Jpﬁdmﬁmms“@empmmbﬁ%pﬁ| nt head TAB by the refill station
as the ne nto th

vi ew of t\#e[l’en" '3‘2‘{°"‘§tﬁé“lf)"°““ & °F1h‘° &“dﬁ%t‘"r%b@r f”‘(%e s °?g'° §““‘ vo’ﬁd %“S‘t ﬂ‘—“ﬂ t“& highly” !
i |1 ustr at intgratedfsystgnt It eopphipss MOP Enaee sngipgs pnalge ‘ﬁd‘&l‘ai @nvEsign, digigl lmeshemcas'se RRAY  of
the camer aorfgusnbmnnameemdsscu.inamin'uroﬁstma&@nempling the ink supply mechani sm
40. The flex P%Bcté ssgstntmego ?%tae'd‘mw lt ha batteries only one 84 of which is
shown) which are Pl dt dal'e portion of a print roll 85 which is
wr apped alewiingedeg0- HI"H%Q“lWWAPB B"’C%ﬂ“\éﬁtﬂ’ sizafyd B cangeals samgigetth Moore'Hlaw.ot her
end of t heut prdomihatdd®) b CRIBS Sclivedpieltsensdr afly @01, $ohialigdid Iited B kil sAEIpHRR tafpeoadh @i
firmy to, Igh%onl%t supply mechani sm The sol enoid coil is interconnected
(not sho 0 Interconnects 97) 98 ig. 8) which include |eaf spring ends
for i nt er connede [ 8ipcures EMOSlegiccn M %H‘!"&‘c’t“@“oﬁ“’i"f‘ré’“‘ljl‘"é‘% eHys é very say

provi de fﬁtﬁouﬁtloeﬂisﬁ meddry eQiftiert roh-vabifile tinfa@org Gl a6 Priefekably Tivkdludednfey picdiatioh @galnbt geversel7 -
19 the ne&% in the construction process is the insertion of the

rel evant ge€a ains into the S|de of the camera chassi s .17
illustrates a Nmﬁtve'!es}ﬁlﬁl’aﬂnwewe diyidgd intp gvo;chips; Qup forthe(MQp "B%H‘ﬁ“’g?"d‘é’ &rio®ey and
Fig. 19 alostbe tehdingiciraitrg Thecody efatlis twe diip solutigvshoulwet b signifitaniiyaiifieres tan the sm@eaghipi Si ng
gear wheejs, éaaexas’:co%@pamgmg b S6hd balareslis Loevitat c&mecg,gml: le@ibda et WlrR 66 ity t he
gear wheel g’&' eﬁg gear wheel 65 of Fig The second gear chain
conpri si n§e gt ‘8‘1“ sﬁf 25 and 26 engage one end of the print roller 61
of Fig. 81‘neAGPnmfmblylcmnemfe@wmmﬁm@s 18, the gear wheels mate with
correspondi ng buttons on the surface of the chassis with the gear wheel 26
being snap fitted in } hol e 27. Next) as illustrated
in Fig. 20) the asseﬁ‘l‘"&‘d"pl atten unit is ahen i nserted between the print
roll 85 and al um ni uﬂnlétntezaplmagmiademi@r43 Tugning now to Fig. 21) by way of
illumnation, there | trically interactive conponents
of the canmera syste Aq e NGt edﬁnre\/' ously |the conponents are based around
a Fl ex PCB board and | 789 columpAgsodess| m 58 |whi ch i nt erconnects the

printhead 102 with t henakdege roaesdts and pr¢cessing chip S 1. Power is
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magni fi cati on of the|PRAMiASdreseGeheraainDer | njaddition to an optical pipe

el ement 39 for pipi ngahigiihiomthe—+EDS5{for external display. Turning
next to Fig. 22, thejlasse 31e unit 90 is tthen inserted into a front outer
case 91 which includg¢§onelfon 4 for activatfion of printouts. SUBS~E SHEET

(Rule 26) (RO AU ISl 2002 WO 997 043S1 PCT/ AU98/ 00549 - 20Tumi ng now
to Fig. 23) next, thethh a snap-on back cover 93

whi ch i ncl udes a sl ot "6 2A8*CopY" print buttlon 7. A wrapper |abel contai ning
i nstructions and advertising (not shown) is then wapped around the outer
surface of the canera syst emSEBRIITUTRSHEET @up¥Ad(ROAWhe cover by neans of
clanp snip 96 which can conprise a flexible plastic or rubber strip.
Subsequently) the preferred enbodinent is ready for use as a one tine use
canmera systemthat provides for instant output imges on demand. It will be

evident that the preferred enbodi nent further provides for a refillable
canera system A used canera can be col | ected and |ts outer plastic cases
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of new forns of ink jet printers have been developed to facilitate
alternative ink jet technologies for the preferred enbodi mentis MsH boos
combi nations of ink jet devices can be included in printer devices

i ncor por at eWOAR%/0458k t of the present invention. Australi aRCPAU/MSENal --
Patent Applications relating to these ink jets which are specifically
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NozzleSelect[0-4] | Selects one of 32 banks of nozzles for simultaneous actuation 5

ParallelXferClock | Loads the parallel transfer register with the data from the shift registers 1
Total 20

The print head utilized is composed of eight identical segments, each 1.25 cm long. There is no connection
between the segments on the print head chip. Any connections required are made in the external TAB bonding film,
which is double sided. The division into eight identical segments is to simplify lithography using wafer steppers. The
segment width of 1.25 cm fits easily into a stepper field, As the print head chip is long and narrow (10 cm x 0.3 mm),
the stepper field contains a single segment of 32 print head chips. The stepper field is therefore 1.25 cm x 1.6 cm. An

average of four complete print heads are patterned in each wafer step.
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o' .] Na\ O5 CondnetiveA polynmer with a high coefficient of Hgh force can
be generat edRequi res special material sl J24pol ynert hermal expansi on (such as
PT' FE) isVery |ow powerdevel opment (H gh CTEt her noel asti cdopefk x 02
conducti ng substances toconsunpti onconductive polynmer)actnatorincrease 'rts
conduct i vi t WQ¥045but 3Many i nk types can be usedRequi r e PCA/ARTHFES®eposi ti on
process, orders of magni tude bel ow that of Sinple planar fabricationwhich is
not yet standard incopper. The conducti-Ag pol ymerSmal |l chip area required
for' LTLSI Ink 3doBentiopnds when resi stively heated. each actuat or PTFE deposition

cannot be fol | QURAEXARR! o SewPfornfs P S Gt persIARARLSaeleibida 48! %ciﬁ%gglgﬂgﬁg @k P th
hi gh t enper t?re q?ovF E%%?.effC|enc§%%Fprocesslng 3501 rbon )
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fi bersand iserpprater % pardit ques inveriono tAviiglian Soddonal Caend Alicatiops pBing wathese iskijed as
dopedEasy &R SetitallyiedRonleNE RsSr&RliRfle Nks may be _ _

i nf easi bl e, pol yt hi ophenenozzl es to pagew dt h~ pi 8m~t particles nmay jam

t he4) Carbon granul esprint headsbend actuat or Shape nmenoryA shape nenory
all oy such as TiNi (al soHigh force is avail abl eFatigue limts maxi num
nunber ofl J2bal | oyknown as Nitinol - N ckel Titaniumalloy(sasses of

hundr eds of cycl esdevel oped at the Naval OrdnanceVia)lLow strain (1% is
required toLaboratory) is thermally switchedLarge strain is avail abl eextend
fatigue resistancebetween its weak nmartensitic state and its(nore than

3% Cycle rate |imted by heat renoval high stit~ness austenic state. The
shapeHi gh corrosion resistanceRequires unusual materials (TtN )of the
actuator inits nmariensitic state isSinple constructionThe |atent heat of
transformati ondefornmed relative to the austeni c shape. Easy extension from
si ngl emust be provi dedThe shape change causes ejection of anozzles to
pagewi dt hH gh cun~ent operationdrop. print headsRequires pre-stressing to

di stort theLow voltage operationmartensitic statelLi near Magneti cLi near
magneti c actuators include theLinear Magnetic actuatorsRequires unusual

sem conduct or | J12Act uat or Li near I nduction Actuator (LIA), Linearcan be
constructed withmaterials such as soft magneti cPer manent Magnet
Synchronoushill ~ long travel,alloys (e.g. CoNi Fe [|j)Actuator (LPVSA),

Li near Rel uctance~d high efficienrySone varieties also requireSynchronous
Actuator (LRSA)) Linearusing planarpernmanent magnetic material sSw tched

Rel uct ance Actuator (LSRA), sem conductorsuch as Neodym umiron boronand the
Li near Stepper Actuator (L, SA).fabrication techniques(NdFcB)Long actuat or
travel isRequires conplex nmufti-phase driveavail abl ecircuitryMedi umforce

i s avail abl eHi gh current operationLow voltage operation co O.o0 0 a .~ron
H3 oD-aNOON BASIC OPERATION MODE Cco mi9 N O a s Qperational
nodeDescri pti onAdvant agesDi sadvant agesExanpl esActuator directlyThis is the
si npl est node of Si npl e operati onDrop repetition rate is usuallyTherna

i nkj et pushes i nkoperation: the actuator directlyNo external fields
requiredlimted to | ess than 10 KH2. Pi ezoel ectric inkjetsupplies sufficient
kinetic energy toSatellite drops can beHowever, this is notlJA) 1102,

| 103, 1104expel the drop. The drop nust have aavoided if drop

vel oci tyfundanental to the nmethod, 1JOS, 1106) 1107, 1109sufficient velocity
to overcone theis less than 4 nisbut is related to the refillUl I, 1112,

| 114, I1116surface tension.Can be effcient, dependi ngnethod normally
usedgyp, 1122) 1123) |124upon the actuator usedAll of the drop kinetic
energyl 125, 1J2b, 1127, 1128nust be provided by the~9~ U30, 1131,

| 132actuator H33, 1134, 1135, |136Satellite drops usually formifdrop
velocity is greater thanl 137, 1138,1139, 11404.5 m s114l, 1142, 1143,

| 144Proxi mtyThe drops to be printed are selected byVery sinple prim
headRequi res cl ose proximty betweenSilverbrook, EP 0771 658 A2 andsone
manner (e.g. thermally inducedfabrication can be usedthe print head and the
printrel ated pates applicationssurface tension reduction of'ne drop

sel ection neansnedia or transfer rollerpressurized ink). Selected drops
aredoes not need to provideMay require two print headsseparated fromthe
ink in the nozzlethe' energy required toprinting altcinate rows of theby
contact with the print nediumor aseparate the drop irom magetransfer
roller.the nozzl eMonolithic coumsTRUTEiHHEES Ads 28/(@OIAY~El ectrostatic putt The
drops to be printed are selected byVnb' s~ple print headRequires very high
el ectrostaticSilverbrook, EP 0771 658 A2 andon i nksonme manner (e.g.
thermal |y i nducedf abrication can be usedfieldrel ated patern
applicationssurface tension reduction of The drop sel ection

meansEl ectrostatic field for small Tone-Jetpressurized ink). Selected drops
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bCo ¢ O S Magnetic pull
sinple print headRequires nmagnetic inkSilverbnok,
thermal |y i nducedfabrication can be usedl nk col OfSSARHI heg2 t han
atent applicationssurface tension reduction of' The drop
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Direct magnetic fiel dA magnetic field is used to accel erate sel ected drops
of magnetic ink towards the primnediumLoa" power Sinple print head
constructi onRequires magnetic ink Requires strong magnetic 45 april 2002
fieldSilverbrook, EP 0771 658 A2 and rel ated patent applicationsCross
magnet i cTheWp9P55head is placed in a constant~s not req®CLAUS/00549
magnet i cRequi res external magnetl, 106, Ul6fiel dmagnetic field. The Lorenz
force in amaterials to be integrated i®€&urrent densities nmay be

hi gh, cur rfemssacar r s5Mar-9¥ I € |Arimb}s CRatloR MeRIAnd AppadAR (o) NT Nead
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Act uat or Descri pti onAdvant agesDi sadvant agesExanpl esanpl i fi cati onNoneNo

act uat or InkdetManufasturingyp| i fi cation is~tiona! sinplicityMany actuator
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travel in aH gh stresses are invol vedPi ezoel ectri cexpansi on bendone side
than on the other. Thereduced print head areaCare nuse be taken that the
mat eri al sl 103) U09, Ul7-U24act uat orexpansi on may be ther nmal

pi ezoel ectric, The bend actuator converts ado not del am natel J27) 1J29-1J39,
U42, magnet ostrictive) or other nechaaismhigh force |ow trave

act uat or Resi dual bend resulting fivm highl 143, D44mechani smto high

travel ,tenperature or high stress duringl ower force

mechani sm f ormati onTransi ent bendA trilayer bend acriiator where the
twoVery good tenperature stabilityH gh stresses are invol vedl J40)

| J4lact uatorout side | ayers are identical. This cancel sH gh speed, as a new
drop can beCare nust be taken that the material shend due to anbi ent
tenperature andfired before heat dissipatesdo not del am nateresi dual
stress. The actuator onlyCancels residual stress ofresponds to transient
heati ng of one sidefornmationor the other.Actuator stackA series of thin
actuators are stacked.~~~~ ~vel I ncreased fabrication conpl exitySone

pi ezoel ectric inkThis can be appropriate where actuatorsReduced drive

vol t agel ncreased possibility of short circuitsjetsrequire high electric
field strength, suchdue to pinhol esl JO4as el ectrostatic and

pi ezoel ectricactuators. Multiple actuatorsMultiple snaller actuators are
usedl ncreases the force avail abl eActuator forces may not add linearly,1J12)
1J13, 1J18, U20si nul taneously to nove the ink. Eachfrom an actuatorreduci ng
ef ficiencyU22, 1328, U42, W3actuator need provide only a portion

of Multiple actuators can bethe force required. positioned to control ink

fl owacctrxatel yLi near SpringA linear spring is used to transform aMatches

| ow travel actuator w thRequires print head area for thelJl5notion with
smal | travel and high forcehigher travel requirenmentsspringinto a |onger
travel, lower force notion.Non-contact method of notionttansfonnation O ~o0
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19 N O- O Reverse springThe actuator
coupling to the inkFabrication conplexityDOS)

| oads a spring. \Wen theBetter
| J1lactuator is turne

d off,

the spring rel eases. H gh stress in the springThis can reversestAil 2002
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~ 0 tn Na O StraightenThe actuator is normally bent, andCan be used with
shape menoryRequires careful bal ance of stresses toIJ26 | J32st rai ght ens
when energized. al | oys where the austenicensure that the qui esgeiyibegs

i sphase is IanaraccurateDoubIe bendThe actuator bends in one direction
when~~ aer atV@?848! be used toDifficult to nake the dr ops PEF/AEPAES48y| J3b,
D37, 1J38one elenent is energized) and bends thepomer two noal es. both bend

di rections_identical_ other way when ancéfler el enent i sReduced chip size. A
smal | ef f i|eP3esar y 90&898corhpuem of nfachgd of @Cimbgde Crestiom A priaratu(11Ma0)

anbi ent eqUERIELENT [s55A1 © |DRRRbIaPNkwadiircot hEIRbEE CRaidh Appdaal (BRARHO! 21 N t he

act uat or d¢auses—aEsneat t t1 ot . Y ap icable to
ot her act Pr3986 QR&D" f@hh‘ Meﬁ\: 'ﬁ{nutlacture olfanrln’a:ge Cregt on jApparmfus @ldﬁ ) f

pi ezoe( ecdfP%4ct ufrBr¥ne ﬁ%ﬁﬁl‘@ﬁ%’!ﬁa“sfs%"%@mwQr"ﬂ‘l‘?é"%?é"f"ﬂ%ﬂ’bﬁ‘“)squee zes an ink
reservoi r |iRadsat i vphiyn-a8as yA Methqdabivianofadned-df g imbge Cosion appaiawe@I50 Zol | an
USPrnnstrictronforcing TNk froma constricted nozzle.singlre nozzres fi om
gl assl nefficient3, 683,212t ubing as macroscopicDifficult to integrate-with
VLSI processesCoil / uncoil A coiled actuator uncoils or coils nore~3" to
fabricate as a planarDifficult to fabricate for non-planariJi7, 1321, 1J34,
1 J35tightly. The notion of the free end of the~-SlI Pdevi cesactuator ejects
the ink.Smal|l area required, thereforePoor out-of plane stiffnesslow

cost BowThe actuator bows (or buckles) in the~ ~~~~ ~e of travel Maxi num
travel is constrainedl J16, 1J18, 1127m ddl e when energi zed. Mechani cal | y
rigidH gh force requiredPush-Pull Two actuators contm a shutter. One~o ~~re
~ P~~ at bothNot readily suitable for inkjets whichlJl8actuator pulls the
shutter) and the otherends, so has a high out-ofdirectly push the inkp~~

i ~plane rigidityCurl inwardsA set of actuators curl inwards to reduceG- did
flow to the regionDesign conplexitylJ20, 1J42the volune of ink that they
encl ose. behi nd the actuator increasesefficiencyCurl onhvardsA set of
actuators curl outwards, Relatively sinple constnrctionRelatively large chip
areal J43pressurizing ink in a chanbersurroundi ng the actuators, and
expellingink froma nozzle in the chanber.lrisMiltiple vanes encl ose a

vol une of ink.H gh efficiencyH gh fabrication conplexitylJ22These

simul taneously rotate) reducingSmall chip areaNot suitable for pignmented

i nkst he vol ume between the vanes. mO~o0 O n H.Cocnoe-aNOON o0

c iDNO- a S Acoustic vibrationThe actuator vibrates at a hi ghThe actuator
can be physicallylLarge area required for e~cient1993 Hadi m oglu
etfrequenry, distant fromthe inkoperation at useful frequenciesal, EUP

550, 192Acoustic coupling and crosstal k1993 Eli ~od et al, EUPConpl ex drive
circuitry572, 2Z0Poor control of drop vol une andpositionNoneln various ink

j et designs the actuatorNo noving partsVarious other tradeoff's are
required toSilverbrook, EP 077l does not nove.elimnate noving parts658 A2
and rel atedpatent applicationsTone-jet .p OO0 b nHoDONOON NXZLE
REFI LL METHOD H N O- O 5 Nozzle

refill DescriptionAdvant agesDi sadvant agesExanpl esnet hodSur f ace tensi onAfter
the actuator is energized, itFabrication sinplicityLow speedThernma
inkjettypically returns rapidly to its normal Operational sinplicitySurface
tension force relativel yPi ezoelectric inkjetposition. This rapid return
sucks in airsmall conmpared to actuatorlJO-D07, 1J10-1J14through the nozzle
openi ng. The inkforcelJ16,1J20, 1J22-1J45surface tension at the nozzle then
exertsLong refill time usuallya small force restoring the neniscus to

adom nates the total mninum area.repetition rateShutteredink to the nozzle
chanber is provided at H gh speedRequi res conmmon ink presswel1J08, [JI3)

1 J15, 1J170scillating inka pressure that oscillates at tw ce theLow act uat or
energy, as theoscillatorlJ18, 1J19,1121pressuredrop ejection frequency.
When a drop isactuator need only open orMay not be suitable forto be

ej ected) the shutter is opened for 3close the shutter, instead of pi gnened

i nkshal f cycles: drop ejection, actuatorejecting the ink dropreturn, and

refill.Refill actuatorAfter the main acdi ator has ejected aH gh speed, as
the nozzle i sRequires two i ndependent DO9drop a second (refill) actuator
i sactively refilledactuators per nozzl eenergi zed. The refill actuator

pushes inkinto the nozzl e charfBFTITUTSHEET (RuledQRUMDr returns slowy, to
prevent itsretwn fromenptying the chanber again.Positive inkThe ink is

held a slight positive pressure.H gh refill rate, therefore a hi ghSwface
spill must be preventedSilverbrook, EP 0771 658 A2pressureAfter the ink
drop is ejected, the nozzle~P r~~~ mm i sH ghly hydrophobic print headand

related patentchanber fI||S qU|ckIy as surface tensionpossibl esurfaces are

N D 1 o, Y 1 o o T e o o, v Y B | P Y ¥



METHOD OF RESTRI CTI NG BACK- FLOW THROUGH | NLET
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destgn bo m i m zerJor, 1J03, 1J05,

| JO6l ocat ed behi nd t heback-fl ow by arrangi ng the ink-pushi ngthe negative

pressure behind thel 107, 1110,

bet ween the inl etpaddl elJ16,
nozzle. 1128, 1131,
actuator and a wal |
in fabricationl 107,
that the notionfl ow can be achi evedconpl exitystint off the inletof the
actuator closes off the inletConpact designs possibleNozzle actuatorln sonme

configurations of

132,
of the i
| 120,

i nk back-fl ow onSi | ver brook,
novenent of anelim natedactuati onA2 and rel ated patenti nk back-fl owact uat or
whi ch may cause ink back-fl owaPPh~tt~t hrough the inlet.Val ve-jetTone

jet1108, ULl3, D15)

O N

11171 Ji

| 1331334, D35,

| 126, D38act uat or
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NOZZLE CLEARI NG METHOD N O~ O Noal e
Cl eari ngDescri pti onAdvant agesDi sadvant agesExanpl esnmet hodNor nal

I JI
1122,

1, 111 4i nk- pushi ngsurface of the actuator

| 123) 1125surfaceand the
| 136, 11391140, |141Part of theThe
reductions in back-Small increase
noves tochanber are arranged so

nkSi gni fi cant

ink jet) there is~k back-fl ow problemisNone related to

EP 0771 658does not result inao expansion or

119, 1121 NNO~0 ~o .. b Hacan-aNO

noal eAl | of

the nozzles are fired peri odiSUBSTITUTRSHEE@dle 20MYARi ty on t heMay not be
sufficient to displaceMost i

to dry. Wenprint headdried inkl101- UQ7)
are seated (capped)1J14, Ul6, U20, U22against air.
noale firing is usually performedduring a speci al
flrstrmw ng the pr| nt head to a cleaningstation. Extra power toln systems

nk jet systensfiringbefore the ink has a chance
 109-1J12not in use the nozzles
1J23- 1134, U36-W45The
clearing cycle, after
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bnHoD-a.0NOON .. GNOa 5 AcousticAn ultrasonic wave is
applied to the inkA high nozzle clearing capabilityH gh inplementation cost
if system 108, 1113,1115, |117resonancechanber. This wave is @fag2002
appropriate~ be achi eveddoes not ali~eady include anl118, 1119)

| 121anpl i t Uy %AH5% r equency to causeMay be inplemented atPCW@WS/‘POMR/acoustl c
actuatorsuf Fcient force at the nozzle to clearcost in systens which

al readybl ockages. This is easiest to achieve ifinclude acoustic

act uat or st HeTeghnpleglesoni ¢ wave is at a resonantfrequency of the ink
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fabricatidnpksvisioeiiu| r edi nk pfessure pul seThe pressure of the ink s
tenporarillyMwymire ef fective phere otherRequires pressure punp or ¢ther My
be used wi h{bsg’%ll DT pEaed. %),,,In&gbmgtﬂgﬁ(l\dgﬁordg@rmp&;ngﬁk@,b| of method} cannot
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require i neiH-dual-Ca—be—-rpierenpted -e—e+FetH-ts—as—rary{ nozzl es.
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abl ated orl ndi wu.dwa lthe rm@lneapheiue.sm@,r RehAb bid luiifladay ofd) iR AR REM Ishich AEaGh

hol e nust e nse W | aser in
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be fragile to thelJOL,

U201 J22, |
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| 128U29)
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buried etch stop i nH P~ accuracy’

U06) D07t hrough substrat et he wafer.

"

tn O.o~-o 0 ProDO

| ayer under Si | ver brook) EP
deposi ti onMonol i t hi ct he nozzle
Nozzl es are

| i t hographi cnozzl e

1334, U36,
et chedThe nozzle plate is a

| i t hogr aphy YHRSENUSE BHEETHRUR2EE8EA U an be usedSurface may
1 J02) U04, Ullprocessesetching.touchUl2,
1330, U31) U32l 133,
f J44Monol i t hi c,

1117) 1J18,
| 1371 J38)

(<1 EtmRequires long etch tinmesu3, UO5,

~ 114 M~ N\

Nozzl e chanbers are etched

Y ) "7

A =AM~ r

Y

M



o,

O0OwbC~ooeoD-a~-oNOON

DROP EJECTI ON DI RECTION -~ rn N o~

O a S EjectionDescriptionAdvant agesDi sadvant agesExanpl esdi recti onEdgel nk

flowis along the surface of the chi p) Si mpl e construct I onNozz

edgeCanon

Bubbl e

55%prl 2OB3 ed to
et 1979 Endo et al ( edge shooter')~d ink drops are ejected

fromthe chW"éﬁh con etching requiredHi gh resol ution iRCTMYMBNEH? t GB-

patent 2,007, 162edge. Cood heat sinking via substrateFast color

pl’l

nting

requi resXerox heater-in-pit |1990Mechani@l |y strongone print head per

col or HawkKi
Is along t
ink flow i
fromthe d

Nustedliaf
Peovisignal

hce of th

e chip,No bulk silicon etching required

Posi | i

A6Mui-gan I

el PddesshigiMeaibd M@ AFpURNEURTOIRST I | ct edVaug

FuloPDdte 899, 181Ease of chi pmhendi ngTone-| et Surtagel nk fl ow

Xi mum

sNumpest § - Packard TIJ 1982(' roof shooter')~d ~ GPs are ejjected

t et al

USP 4, 490,|g,
1312, 1120N
and i nkHi d

0’3§§5UI‘T

At RAug-H0T

Miktage Plbcessitte P‘thmg‘gﬁparlmﬂﬁtkﬁfdlg ear ST TR

2, 131 1)

(LT

f

\';\% LI1 l’

LLIIII\& ﬁj‘hrr\ nhf

\A'4 : ~ Crrr Uuy
Prpegssing; yer bhr agk

he chi p,
771 658

A2 andf or \RR78%r op

15487 e ¢

efhed ftd APRRPHARTE) Ep
lmegs PropessingMethed #vd dpparays (AREBE Sui t abl e f or

pagew dt h

printrel at

BaBopat e

16-78pP| |

geProsdssirgMehiboaal gppartuod (ARTS) chi p. Hi gh noj

[z| e

packi ng dg

ps0}7y W

A53ul87, |

t ha ok

manuf act ur
i nkugh ~ fH

? J.L I
ﬁ\l\

dequ

IS tu‘f\ﬁ’“‘

Huage: Pkéés%%g%&x@& i Kppardthé (ART06)
,|||r\ I Uvw T'o Llllluyl_l' |9 A \.rllr

11
Mdlt![] (ﬁlgl 1 D03.1105 . 1L.106reversedro

[

L

ej ected frn

BR#0The

‘é‘éﬂ"‘ 9'éurf

Iage PH’FWBMEB‘P‘E’“F Serap{ART® h pri nt Requi

|

, and
s are
es

speci al

hepasoizng D

[3-JulB08, @& Probekshi@Metiadund sppaehis(ARY09R chi p. Hi gh n¢zzl e

packi ng dq

mm@y du

nsmwanuma@tmemmod R AfpaRd (AR Tfof TOT NeT ST o7 e |

ow

manuf act ur
t he act uatte

ﬁd mh i

IE Lchu

flllr\ IIUVVID

Jteep Pt°#§s?ns;§.f§94 AT D 4

ll

headsEpsof

<§P%}1 us

Hone Py |

{mage® H’“&%“gﬁﬁfht’d 15§ Apprrans(A Rr%‘ﬁb adsrequire s

t hrough
im
ever al

t housandTgd

RASHWNI X

1hrdit-9re| t

Mma@suel(éﬂln csubstrate as the drive

transi st on

Eosemnne

D1-AGRST t QimageiPrbedssig Mebddad AparatuS@ATIPL  be manuf act

ur ed

i nst andar

H5:3i191TP!

1 V4 'I'

ﬁed@d&b%@gm)\yng)eqw reu JJO=o =0 0T b Y°C

vo ca 00

oD-aa
t ypeDescr ijp.

T
152;7

anAd

whi ch typi

”9u 1
RO$P15y F~

d‘ls-JH'l-g;‘ I;
AT | y

I- || u I ||r\
Ia fgei @Fyam'\l esAgneons. dyeWater b

sed ink

Mediadigvisef&RTR dr vi ngMbst _exi sti ng i nkj et :

bcomai ns:

wat er ,

dy ¢rO78Tr f a

5-au®7 No

MainDedeer(ARTI®EALL | J series ink jetshune

tant, and

bi oci de. Bl

ﬂﬁd@on

18aRetr Si |

VAR PRIQ8iE)Metiod id Appafms(aRFIdET N TNK dyes

have hi gh

wat er - May

ﬁ?é KEL

nno
ZAZLY

B(J)thy.}ldllt

ﬂllﬂnllo

atatiirows;"\‘g&l‘{é&mgé“llhkaat {ut@‘i;q,obl gllt f-astnesst

Pockl es

paper appl i
typically

]on

R AR

Mgdia Prpcessine Methad apd ApprralsXART2iD 4

1J21) 1J2®cont ai ns:

wat er) pi

B30, s

15-0uk81 antl

Imbfs Poochssin@d/ethodsnd Appardtus (WBBBhunecmmt, and

bi oci de. R4

ebre2d b

18adPi g

M§TRiagePRbyessilg M3thBuad A fharatud (ARTZY 00K,

EP O0/71

658

A2Pi grrent 9
actuatora
st rdcet hr

PORINC @

[15-RAYA ”Bglﬁ:aéerl‘ro&@ﬂ{é%ﬁlo&’a‘n&fﬂw%

gHEH[ nmay L|
ead

g

POTY 5 at

jets' Ther rl%ﬂ °'L6nk

Ulll

X
I

uéYAIi‘ﬁf e e
image Boesyre s Eﬂmrﬁfm(b bl ontri o ik

W;/

L
(]

= |

‘é‘t‘"é;f( wi

ImageRrorepying dsthod and Apperamy BREEME hy |

Ethyl MEK is a

hi ghly vol

feOsb4e s

bkt U

lenaze fPorevidng WMethadsdnd Alppyrata@RTA7PUSAlI | |1 J ser

es ink

j et sKet on
substrate

series in

7b4oK) 1

Nsylisby 1 al

oa&rmass;..rgm,ed or kbdaﬁh&& GRTR T ACESFTITITS O

vari ous

T
WaF:As:0)

Jimags PPF%SWM@*M% Am%(ﬁéﬂal L enper at ur ef

lb,l rb al 'e

prAlLL 13
bOper at es

at sub-f r RO8BAGFI

H irimds?7e a fichads togesdhig Mthbd endAdparele(ART IpOi Nt of wat ef .

Ant enper at

RO768Y,

15-Jul-97

Data Processing Method and Apparatus (ART32)

PO8022

15-Jul-97

Image Processing Method and Apparatus (ART33)

PO8497

11-Aug-97

Image Processing Method and Apparatus (ART30)

PO8029

15-Jul-97

Sensor Creation Method and Apparatus (ART36)

PO7985

15-Jul-97

Data Processing Method and Apparatus (ART37)

PO8020

15-Jul-97

Data Processing Method and Apparatus (ART38)

PO8023

15-Jul-97

Data Processing Method and Apparatus (ART39)

PO9395

23-Sep-97

Data Processing Method and Apparatus (ART4)

SUBSTITUTE SHEET (Rule 26) (RO/AU)



ot hers)exanple of this is in-canmera consuner Reduced paper

cockl ephot ographi ¢ printing. Low cost Phase changeThe ink is solid at
andNo ~Y~g Vie- ~ qtly~P~ viscosityTektroni x hoys

t enper at ur

e,

room

it pso2el t ed

in the print head before jetting.freezes on the print nmediunPrinted ink
typically hO®¥@¥B¥oel ectric ink jar(hot nmelt)Hot nelt i MEI/APY0IPal |y wax

based, Al nost any pfm nedi um can be waxy'

a rreltlng

poi nt around 80 C. AfterusedP®nted pages nay bl ock' Atl

feel 1989 Nowak USP 4, 820, 346w th

J

series ink

POgRRIS| ef

1597 t he

Dita Hocés§inyMeitiod il Apfatatut ARTANE | YNO paper ¢ j)

ckl e

occur sl nk

POBSHA | <

1 ATg-9RY

P ARG oA Bk {TARF4IF PT T TTC_Trect

or alNo

w cking o
occur sm~n-~

P@qsL IIC

sin'

[T oo

UIIUI

atw%ﬁw@ﬂﬂél“#iwd‘ b ARLY] ho—bte

time mO A

BONY a

SYPHAT H ¢

(Dt RepegspingdMethodanfAppapun(ART4) m .. x~ a N Q)

u
©F « TNU MNTCC
nn\/\prl ong wane- up

a s

Glal

badeahosnks

130692 X1 €

Dettd Prd2éssing Micthdd dnd U paramO(ARID4S) | ty- medi um f o

sonmeHi gh

Vi scosity:

PG79905 11

Psdiey T4

DatfPrdcéssing Mbthod &nbl ApPatadE(ARPAg) N 1 G- THEY T

ve

advant age
paper Does

T

i

S A R T SR

bt i cs on
wi cki ng

or cockl e)

499° ~
PO&3P2 Do

id-Angr? i

lerecPropastifis Msprand Arparptisd ART8bw vi scosit . 4

ol ubl e

dies and ¢

cockl
PomIBINt S

1417@-97 e qUbatacithcSonpMetadant AplaatusXARTEY) mul t i - br anche

oils

have asuff

P@h%ﬁ !

15116139f7 UE

543 rdcdksing Nt o dnd h%?{Ak@ﬁW' SI'ONA M Cro

bmul Si on

is a stabl
series ink
solubility

NSRS

ﬁ?

131 (%t L

ét’alﬁoccsh%ﬁl’etl}gg aL.le ' a}ﬂﬁlESAkPiz gher—thamwat-

JImgge Posessing Method oad Apparatus ARTY: ot or'f st ¢ dr

| ess t han

827 0i

15-ulghd

er A11 1

D P sine is

dimadyiProbdstirieMsthadard Appi@OARTH) and i s det er fi ned by

t hesol ubl g

POYOES C

3-1097 us§

EHafeProcsigMhbodd AspaaeaARTsss | onpreferred

of the surlf
0 0bnH}

boyshAIt

A ! at

R N S I S Al

curvature
bl OnS O ~o0

PCT/ AU98/

\Jll U

FROA% | 1

235 hd

DWHW?‘?WWW Aﬂpaﬁw %‘#le L] F‘d in 'r hp

art that

nuner ous

BP323% i o1

P3-Sepdl on

DatpfiiceshinsMsthothand Aonpraye(ARBH2 t 0 t he prese

t

i nvention

PS938th OWR3iSEp-97he

B4iFedcésting Mo shd Wppatats (MRT6WPUL departi ng 1

romt he

spirit or

p&gapE O

2}15%? ny

Bt PrddlisidbMetlo@ahd A¥pafatie@RiélyU.  TNE Presen

enbodi nent
illustrati
April 2002

09400 a

IShEhT

paga I*Joc ssmg@f R unfl' e @ 2

PO9401

23-Sep-97

Data Processmg Method and Apparatus (ART63

respects—to—be¢

\U) 15

P09402

23-Sep-97

Data Processing Method and Apparatus (ART64)

PO9403

23-Sep-97

Data Processing Method and Apparatus (ART65)

P0O%9405

23-Sep-97

Data Processing Method and Apparatus (ART66)

PP0959

16-Dec-97

A Data Processing Method and Apparatus (ART68)

PP1397

19-Jan-98

A Media Device (ART69)

SUBSTITUTE SHEET (Rule 26) (RO/AU)



- WD 99104551 PCT/ AU98/ 00549 - 61 We Claim 1. A handheld canera system
conprising: a core chassis; an ink cartridge unit including an ink supply
and print head unit, said ink cartri dge unit being rmounted omsAsRRd02
chassis; a roll of print nedia rotatably nounted between end portions of
sai d chassi VO 94551 print head unit being , adapted to priRAANS8M# print
nmedia; a platten unit including nounted_bel ow said print head unit; inage
sensor and control circuitry interconné®ed to said print head unit and
adapt ed t olnkitEeehnelogies rege for 10 printing by said print head unit; an outer
casing for enclrasdnbinsak 6f tHs Macton Sse ar ket @aitek ypeClighGoe. UDK cburse Makly diffirént dtlicen@alid a)
sai d pl att@cql Hﬂowev%ggseﬁ@ ﬁgmlgr'n{k ekj rﬁn{uétech%oloﬁsg gtoso\(ﬁ&tﬁm as clainmed in

claim1 further co uni t to traverse said print
medi a so as t o Taupssigrificant &P‘?!”]d’f‘?‘ thermatdnkjetds nower 6’“%‘@]5‘5’!‘ -Jhigis prpiqrjnely 19&times thas
camera sySiefuireddsr high @bedal stes fedntherenezgy\wleitient Meassaof dioptejettion. MThys iovalvés the Sapiballing ed on
sal d Pl att GhatiPlolprodite a/%»ap%ﬁﬁn%wnm& 0 @l '“atemg 'ug%%lgﬁ'hm & aw@es.ﬁ a{astso@' d

piatten unit rncifudes a print ecap uni t r-ca sal rint
head when fefrheqteq in faggmal B“J"' OPLcioRY H"sé%‘«ttweﬁge"&n of prad 0.2, E?"afkmr'iw fnpyt E°H'5’P
conpr i Si Ngmémesterh (atbincchsesutfeduren)all er s far decurling said print nmedia.

SUBSTI TUTE SHEETE:' ,(,gy]égglﬁ%%p,&m% ic {éky{% .sAeﬁaé a“%( , Riegogostic rystals have a yery

AL. AFAL. Al . s
{?. A . AY{ esmh/ dmwwt rggaonabje drixgovoltagags and thqrefosg '%“'%YA%f@A%;“AféfA“{hAWF#AA =rF A S

A fA hA hAle&leythi{ abtuayohvAusf & canfectadto ftsirive dikculs fra skratéte SBstrhts. DHls if Ao sigyifita pSBAvet f S UA.

SA., h. AUse nt 1 ling¥OF fround 300 nozzles per print head, but is a major impediment to the fabrication of pagewide print
1Nqupkf a\ ca ca ca ca] ca] cal cal ca] caU] caU] cal] ca] ca] c<a] caU] ca] caU] ca
] cay ca] cal °& cha]call ca] caUlcalcTa" ; ? NP

$)%/?2/Mhlj] n/MeEM: wdqebmchm&le@K{dwft@eZtﬂsaa]ewfrcea@]fba]amaU]hgaU]J@atﬂtma]nd a] ca]
ca] ca] call gad mgidy faa]css m,L liceih<ed m@a&m@m tSzrabHy e &
9K7N] Nk t ogo%qg 3 ; AV Y1 % @f]t]|wql gb] Xj d_ZU] c]ca]ca]ca]c
a] caU] ca] cBOf LR R Seéfﬂf% ‘fifé S1%%] ca] ca] cal] ca] caU] ca] cal] ca] cal]
cal] cal] ca] ca] ded reatr]lisy hp I l#wmw aybaccl eeghhi j mmmmnnogsst t hu{ vpj e_ZTj d_ZUU]
ca] cal] ca] cal] q&hﬂegoﬁ],&,aj}&mag(cadd]d 3l#eap] ca] ca] ca] cal] ca] caU] ca] cal ca] cal] ca
] ca] cal] ca] cay aéﬂo ﬁuul vww?xyy{{{{{]| o| | Bao| | ' zupke  ZUU] cal] ca
] caU] ca] ca] ca] cpg‘U]gm%] IR ca] ca] ca] c"a] ca] ca] cal] cal ca] ca] ca] ca] ca] ca]
ca] cal] ca] cal] def mawfigpanegost | #bd / 4#Qa.

"yt ni d YSke® ZUU]naa]ze@Ag];xﬁa}]m];ﬁa:H];ﬁar};ﬁ&kﬂoﬁ)a] cay ca] cal] ca] cal] cal] cal] ca] ca]
cal] ca] caUl] cal] c ]f ca] caUl ca] caU ca". . <HW e( QZV\Br e{upj e [ Vke’
ZUU] ] ca] ca] ca] c aﬁ Fblg%ﬂa] ca ca] cal] ca] caU] cal cay ‘]_caU] ca] callc
aU] cal] caU ca] C’ﬁl]"éﬁfs& &T@ﬁ@]“&ﬁ[ﬂf‘é’é}"@& ed y the inkjet systems described below wnth diftering levels of

: 6BP_ae( 7) difficuliz.Jax sifferiat MUjlt jelhacibdjes b ciakd] dealofed by tbal]mg]eea]g@az] wide| rangd faljolba)fera) caj
Ca] caU ca] ﬁi&%ﬁﬁl fidh c?l.@c] W&]\lﬁ@ l&%ﬂﬁ%]e ed to the present Assignee as
uRsBx36D >{vqlf [ Vngb\WJ | ca] caUl caU| ca] ca a] caj ca] caU| ca] ca] caU] caU] ca] ca
Ul ca] caU] c¥f Htfeaesor-ca) caU] ca] cal ca] cay] ca] cal] cal caBI A
yt {} %t &&&ELKEE( (Thé kst dedidfif siowmljecage sltabie for a wide range of digital printing systems, from battery powered
]U]C g G] a]C g ?]Ulcg'?é”;f%é ShiCaken ifail s @bdop ik f@l G bhald oAl SRhGad fRlikdskad cal cau
((((}))))**1,+ Forease é)‘?—‘*l‘“«f“fﬂfﬂ"gz‘ﬂ‘?é O CHBBIG Bif drinkhged s depighedig be & monolithic 0.5
U] cMa] cal] m&td]l CHO} chipljith MEME potpfoceadig Fal coladshaegtapiid dhalicdtios e pant trad # WA nmadok.ca] ca
U ca] cal] calutaldir alihablsddblor @l & 55&5&5&5 @Z&%e&néﬁ?&%% which B.Y55mm @RANAB

L Ll e
BZBBBBBBBADd Dg Dk 3Dmppliéere-thé-oarkrdt Gk-print Hedd by ieftion ingded Wiajtic mq*ua]lc FHeonldirgwjusa] c"a]
fJ] a(L:J]A g aU]] gg 54 micRd Geadies” dhighadel G@Haﬁ@]ﬁ Caahthographlcall mlcnomachmecd amsert in a standard in ectlo&eM(M/
L B A oL e P PO PE ROy A b
U] ca] ca U] efizMmefadihe afneiztd icainecedjodizcnpaigeaitry by tape automated bonding.

Cross-Referenced Applications

The following table is a guide to recently filed cross-referenced United States patent applications filed

concurrently herewith and discussed hereinafter with the reference being utilized in subsequent tables when referring

SUBSTITUTE SHEET (Rule 26) (RO/AU)



U] c”a] cal] ca] cal] ca] ca] cal] ca] ca] ca
U craTzzZ[ [' [, [ 2[ aaaaaaaaaaghj YnwnWo} ooooo| pp|w il f [ U c”U] cU] ca] caU] cal cau

] ca] ca] ca] ca] c”a] ca] ca] ca] cal] ca] c”a] cal] ca] cal] ca] ca] cal] cal g £al] ca
U] ca] ca] ca p_tft]xxxxxxxxxaygyyyzz{{}}~i Aszt oi d*XSj c U] ca cal] ca]
cal] ca] caU] é’t?]’ ﬁJF)gaU] ca PCT/AU98/00549 .-

U c*a] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] caU] cal] ca] ca] ca] cal] ca] cal] ca] caU
[1_egi ksn~+E

Abehuzt oi d®¥Spagituld dise dhesa bfjpi@fosahive al]oclatd] tled saAlbtobdn qedubioal meh] spalicaieds//(ea] caU

] CaU] Ca] Caﬁﬂnﬁﬁlcﬁ@&ag dforementioned tables% having\the corres| ndm reference numbermthelr title:
aU] ca] caU] calcalcalllcalllcalllcal cain 2u~-+ MAf bl vpre YTicrU Ul cal] ca

Ul ca] caU] dRopkedts ¢ Brfersnce al] ca] cay] ca] cal ca] ca'Lr)]"Ea] caU| ca] caU] ca] caUllca] cau
] ca] cal] cainatd ca] walJ] ca] &aduadPjungeblik 1 PrmerC " U] U] Ca] caU] ca] cau] cay] cajjcal] ¢

al ca] calljephcad-¢alral-eateatlcal-eathead-catl-cal-catlcal-cal-callcallc—
a] cal caj cﬁ [Cal #%-1357=BH ﬁﬁo ce\?ﬁt@aﬁPSYehzt o] d _YTic™MU Ul cal ca] cal] ca]

ca] cal] ca !:J&U] cal c&lﬂ]acﬁtl]f@d@]ccﬁal]dda@]t@a]cwq ca] cal] ca] caU] ca] daU] ca]
ca] cal] ca\j ' c 2 cal ca
g]chg] g:{J] ’ 7 @fvéﬁiﬁpﬂ‘}f]%‘ﬁi]]"&’&‘]"%b] ca] cal] caU c

a] ca! ?LXp [Hosyske” (P@]a@:@]:tn&[d]mat]ucaU] ca] cal] ca] caU] ca] caU] caJ cal] ca]

cay| ca] calffy P Mg R roRi e kR i caeat=Bf =26 {upj e
_ZTj crUY II:EE calcallldal cal cal # A call cal caUlcal call cal cal] c

a] cay cal a1 calha) calPlag %@]@HF’E"&@]‘@%° r(%'ﬁf Printer”

" EMQoh! pv{juphas ZU]J o6dJU] U] cahﬂlmjmahﬁ'nﬁdmahﬂt@aj caUcaJcaUcaJcaucalcqU ca]c
ay] ca] cay qﬂ-]-ma'u" eategheatt-eal-catlcateatlcal-callcalca06 98X+ upj e_
ZTj c~UU Ulca can 45 °éau1 cé] ca Axga'llt‘wﬂfmr m{ caIcaU1 ca] cayl ca] caUl ca] caU] ca

] caU] ca] cqUI&& caU]Jd:‘a] cau|dup Eﬁtﬁ%ﬁﬂeéﬁmﬁiﬁmetv@*{www Zy cAUJ Ul cal ca] ca

U fJ]a] Ci'slU] qaiees]] CANTAUT Cal|Cabd Siehpér Abdidtorink By Cau] ca] cadftar catitaigay ca]
cal] ca camcau]&ﬁ-ca
OVi n~ysnhd]'XR-c ULFER] cau)| E5F B uie B taI®au] ca] caU] caU] caU] ca] caU]lca] cau

] caU] cal] JHIER] c4Peal] ca]|Gateuiseit fabaocmithe: i U] ot

O

' 7{vpke_ZUimswtdr ] BiFatT temwsﬂnegméa% wc*cﬂiimummbrww calcalcatheat] c
a] cay cay lcalcall c
a- 9<Aa{ { ui"i*%s; ¢ cal] g '@R@]"’E’a P%F]"E%E‘J]“&Qf] 'aﬁf}]“&'a] cal] ca] cal] ca] daU] ca]

caUl ca] calf] a] ¢dltal ce ]Pmm&ﬂm]ag:sahd]efeaqmﬂhl]mpmdsﬂuem Jet Printer
9GLNPRZ{ uffirsid e G
al] cal] ca]jcalcalll ¢alcalc Flﬂ o

ay] ca] caUj|d4i¥8ay ¢Hj%ay CCEWf’BF‘Fd‘(B‘G’S‘P"‘@HND] {upj e_ZTj cAUU U] ca] caU] da] caU]

ca] cal] ca]jantifca] ¢aza al ¢ dCarding]Cakyf Tharibalatd]inkagt & caJcaUcaJca cq| cal] c
a] cal] ca] W&—)&q*ﬁe’“;f“ YO tAPI‘f’l: tg,raU] catecatteatcatteald " ca' - la] cal
caU] ca]callcalca Ca) caUl dal cal caUl caUl ca] cal] caU cay] cal] ca] caUI cal daU] ca]
ca 12208 122 Iris Motion Ink Jet Printer

UWN s { ~) yT g C | Diréctridd] a] cal]

CaU]ca]CaL ~ call d glng'lna cal r‘ﬂl“f‘ﬂl r\nlf‘

AL y{ upj d "% U P cal. céﬁrﬂdaff‘%"é”“ %‘Té&w@é{f%gbﬁd"é‘ %] ca] cay ca] cal cajca

U] ca] cay caqzw ca]1&5aU] ca] cbms]eteﬁ]cma!ﬁ]céea]'rm&tﬂ ca] cal] caODFKNal GJ){ vpke 4Uj c"U
1 U] cal] ca][qglical Thsd cal e 'su. émawmnevmtﬂii ca] ca
Ul ca] cal] ¢ lcalll callc ca$ci #0>F rdnm1 <AR{upje ZTic~rUl]U da] caU

ca] cal] ca] fgﬁ]sca] ¥ ca] cq B]‘?',‘ES]P'& ok el ) ca] cau] ca] cal ca] caU] ca] cal ca] ca
U] ca] cal] qarsus| c ]Jn?aU] caR”rﬁe(n&l aw&tabypﬁ@nezukm‘%]eu cayJcaJcaUcajcay ca] ca
G

cal ca d uCa a il N | Al ~anlll o0 r\alvl} Ca}cglﬂr\a] r\all'lr\a'l a ca
'cJ]aU] ]ca] 'cJ]a *-6 R?qll JnouQ/ Aeﬁ%ﬁelg*'%ﬁ %ﬁﬁoﬂf‘“mﬁ ca] ca] cal] cal] caU] ca] caIU]U]ca] ]c
aU] caU] ca]|dBf¢aU] ¢H}CaU] c qTeeruselesit Badhtaiorisin FHEemJomaitai@firerdidabinta]cal] ca
||) .

H31Us 131 Bend Actuator Direct Ink Supply Ink Jet Printer

 EGWy| ~}wr T -ﬁ%—'—#—} A - : - cale
aU] cal] cal] ca caU]| A8 e stpdelys Thapioskasfiednkt Bfrteb U] ca] caNws ¢
i"s" QW@W%HMWC %W‘%’dﬁmlmcﬁiﬁmmlmujmhcaw ca] ca] cau da] cal

cal] cal] cg ca Viea Lm Feattend cal-dal ca
cafl’j]% - g] - {1}34’65!1 : %I J - ]N- P-R- l - Wl@%}?@%@%&% g‘e&}ln aﬁﬂj fF""gaU] ca} ca]U]c
aU] ca] cal] cal] calU] caU] ca] cal] ca] cal] ca] ca] cal] cal] c

aU] ca] ca] cal] ca] ca] ca] cal] ca] SHB§TRHUESHEER@jle 20 (RBHEN6<6G666N7Xx799: " ;

co0 2515 T by myv; <<8=; ===G=N=V=zt 0i c] W c”U] cal] cal] cal] caU] ca] caU] ca] cal] ca]
cal ca] caU] caj caU] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] cal] cal] ca] cal]
caV=Y=e=g=r =5C<CaEdEhEj El EqExEEEEEEEEEEEEG®I FI &J4JJ{vpke' ZUj c*U] c] cal] ca] ¢
aU] ca] cal] ca] calU] ca] ca] cal] ca] cal] c

a] caU] ca] cal] ca] cal] ca] cal] cal] cal] ca] ca] cal] ca] cal] cal] ca] ca] caJJ- L3LCL" Mh

mmmmmmmmmmmmmmmmmmmmmmmm




* XocAl

| 10%<<& () - yMLO%&' () -fFL10%<& ()-!\!LZ10%<& () - @L0%& () - 10%& () -

EdzX6!
1 1098 () -

' 10%<<& ()-!
z[ PE: !
CL* 1 10%<<& (WO VHSIk<& () - IN- a?PE: !

| 10%<& ()-1" 110%<& ()-!"
10< 10< 10<,: 109%& ()-: !
10! 3 110% (& ()-

L*110%<<& ()-! L*!10%<&
0% RCT/AUIS(P0549

1 109% (& ()-!10%& ()-310% & ()-$ 10% & ()-- WUBPE: 3$ml0% & ()-!° 3

1 109% (& (

) -1

3 110% (& ()-!" 3 110% (®-()-!" 3 110% (& ()-! 3

1 109% (& (

(rF0SZ] <PEES3SUT T Failh Lok U Phnger 3- V1074 & 1) -1 3% TOA({(& ) -

Vi 204

10 10 10

1 10% (& (B
109% & () -

M8 10

) R e R

P te (). 2 P

dEdY: $Y&}IBMSE (

#$)% mL,
" 109%008&’ (
109g& () -
9! 109 ( &

9! 10% & (B
10(° @ 109
9! 109 ( &

= "1 15345:,9- O NP L TRY]
18%B00g ) - 1 VI | ASiREl endeqmapippdpaddie
I.D49US) 1 8401094 ( éLA(ﬂ)ennaDyl act&'teﬁ(h%@t(p&ht(r)\avmk a series of thermal actuator units
AY [ la\ QL LD AVA W, w4 16_(
T7Us 100 { S a ;% et :\a qﬁggwpeéem G
32 >>:>B%?? Ba? l/Bdal Bagk-Gurling Thgrmoglastic Ink Jet:

1J43US 1J43 Inverted Radial Back-Curling Thermoelastic Ink Jet
1J44US 144 Surface bend actuator vented ink supply ink jet printer
1J45US 1J45 Coil Acutuated Magnetic Plate Ink Jet Printer

Tables of Drop-on-Demand Inkjets

Eleven important characteristics of the fundamental operation of individual inkjet nozzles have been

identified. These characteristics are largely orthogonal, and so can be elucidated as an eleven dimensional matrix.

Most of the eleven axes of this matrix include entries developed by the present assignee.

The following tables form the axes of an eleven dimensional table of inkjet types.
Actuator mechanism (18 types)

Basic operation mode (7 types)

Auxiliary mechanism (8 types)

Actuator amplification or modification method (17 types)
Actuator motion (19 types)

Nozzle refill method (4 types)

Method of restricting back-flow through inlet (10 types)
Nozzle clearing method (9 types)

Nozzle plate construction (9 types)

Drop ejection direction (5 types)

Ink type (7 types)

The complete eleven dimensional table represented by these axes contains 36.9 billion possible

configurations of inkjet nozzle. While not all of the possible combinations result in a viable inkjet technology, many

million configurations are viable. It is clearly impractical to elucidate all of the possible configurations. Instead,

certain inkjet types have been investigated in detail. These are designated 1J01 to 1J45 above.

Other inkjet configurations can readily be derived from these 45 examples by substituting alternative

configurations along one or more of the 11 axes. Most of the 1J01 to 1J45 examples can be made into inkjet print

heads with characteristics superior to any currently available inkjet technology.

Where there are prior art examples known to the inventor, one or more of these examples are listed in the

examples column of the tables below. The 1J01 to 1J45 series are also listed in the examples column. In some cases, a
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4, A camera system as claimed in ctaim 1| wherein said platten unit includes a print head recapping
unit for capping said print head when not in use.
5. A camera system as claimed in claim | further comprising a series of pinch rollers for decurling

said print media.
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