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PRI NTER W TH AN | NK J ND CUTTI NG BLADE Field of the Invention
The present inventio ﬂmﬂ @an i mge processing method and a(oopar at us
and, in Y%&¥ar |sc oSes a Ui gital Instant Canmera wit RCTAHIYI0S

Processi ng Capability. THEfesent invention further relates to the field
of digital cangsaybaGhRANISK it ARG IEHbRNntn HPELPRRE ! Lal canera
havi ng an i nt Or pr T dCRyT ourtd— of rventron 1raditional
caner diddafthadivenon has for nany years relied upon the provi sion of an

optical progessdehshvedish @m&"‘alaﬁhna?@drbc@@m@ﬂtctﬁodrhﬁrg Ar¥Bs 84, ik RO £h 1S
projected onto_a photosensitive | mwhich is su sequent l'y chemcally

pr oced¥#g! @%a"h%a“teﬁ‘ with lmage ProcessingGapabiily t o al | ow for positive prints to be
produced whihe bresreaprrvexdha arthdi ela@s togherTild of digigecamBia edhnalogy andgertiguitagg.elgslbsaga

tec“”%?&%am%lﬁ ant %mlhcﬁgt Rsgome a standard, can be unduly conplex, as
expensr e an & |cu techno ogles are |nvoIved in full color processing

of i mepekeroumiof dhadijvention]i gi t al canmeras have becone avail abl e. These caneras
normal Iy r etraeurars)@eadeheecutdrd% B kdr gtanﬂta:@reﬁéaaf)&est p%mrah erotndgm%c&ﬁga),st&rp

sense articul ar i canera i ncl tora 1a for

t he st‘ﬂ’r’cg Gy “PFF@“‘?EE%@E}&%& TS Pi°r?°‘é“g‘2ﬂ‘°t‘1 Pc?ﬂtxst“'tf‘t‘é(c g “rst‘&gtsdt‘bsg"&? % he

t r ansfabemicdly pro@spedsotaptod fixatriilih end tel@loiv @ pbsrive grinose eniticedmhictprepraducahe and
print Id?gmﬁ%a %i:gman%%ﬁ@eg §es§1{g(%ecgl%{o§§ thd hI 1“&9&){&'&' a%ahda}dncah b@t}ndlﬁ}go [RIES
must be st or &d ﬁy mera an Finted out at some lafer age nce)

t he ceaffeaneverrndeiffiquiechaqieies E‘Fé‘h‘tlv§t‘bfPlé@%‘”€%§3ﬁ‘é%’?gqut“iaéf§ Btfrnﬂt/ h’eg“%‘tcti?ﬁi“’ﬁ@a"ﬁf

mul ti plefonierR@atSe. ANEbe candtls hdrRNB |reh}yupoﬁ feutlision 6fa chdi@d capRd @&viltIEC D @\iéhseC CESS
:):‘)I ﬁt Isﬁglcglc}lill%%; ’Qto ”Prtlljeg'aer{orrr?aYlﬁmc rTc‘les scgora e ﬂ%e?]lgi?m@lﬁ gtglrgq,_c& ;[hoienste(g1 %erieg?lggd%% ?d

i Nst andonnsetprefprake thasie olimeges wwadhpalst devicofor sibssuentimgpipyistion ind atiftogodtor t he

production @fy, teor%éserrttgetermgﬁeonvéahw&rc all [nb& ntum@st&td MR ARer 1A prididdiohiGe
utility producin |y limted sized i mmges and. nmany probl ens exi st wth

t he ch¥@ff E‘§f Yaggt ﬁl“F"s@ﬁc"eHﬁB m“Ftr‘i‘avﬁé‘r‘ff“i“'d‘hT‘%f?ge cqpabilitigs fog Fﬁﬂ"‘éf’f “Eih‘&“tedﬁ‘?g&b‘}ﬁ‘g
prod uCz&ldltlfnfatD)th besd trteya)ﬁesa st lnad R EeaSo a MhefuentSbiighted §)¥terd €& tha Acknbiadigy of therge
capt ur ces. | be d le,to be able to suitably deal with audio
ang ot e%esyl{d T OANE %mw %Ompufr ?ﬁte,f gln?ﬁten taking a picture. yFurther t he
creation of Ftstberl’@bsmi'ptme instapygsmerygihpve beenfajailgltle foname timevinigy afieveloethe melugtiont he
left eygnARInEs HadeleTBASyR 6 ﬁﬂet?ﬁﬁﬁm@d%lu% BrolilRfg Bﬂlﬁhﬁltegﬁged ithd 36 28PMany
creating an illusion of a three di nensi ona

surface is wel 4%? V\{g However ,
pr evi obEPIETPEXYHD f ghemicaly b FEdnt SYRRTIENE DR B A5 2R A BFaTerS H‘i°6‘ﬁe PP S nages
have gemenedsl y not been possible. Further) the general choice of images has
been [im teqlhcw utmn Iieb%es H?&@e? HQ? %‘ev%@! 1YW19%!: Bdirad Q e‘%t:llby FEaﬁlpgga?d | mages.
There is a genera need b ng ab to produce
st er eo¥itoiyilie adragesvismmensitrinframaiAe Vhen Asie ¢ Pigtear for pr oduci ng i mages by
rreims of a Ft??ih&rﬁtbé @ﬁiﬁ&f@ﬁt&e&%}cﬁﬁgﬂh&hﬁ etist ik b&h@ﬁr@&ﬁﬁ@@dh&left asagﬁu Band be
taken at will. Fur r,.Jdt u e. hi g eni.ent ner a
b ot ur e et Prsietl 8 Pl sy et i een SEF R 4 Rl e B FBIR o
post caHdwevevhprevipus oysteras Hayerrequirgi soiplceprepamticaiandidght fldelity imagpe haye panernliychothygent he
caner apgdemk CfirtRen Ghe oL raRchSREFHHaesital REFlHmikd® MiRihdSapk RorRAlydn 88k APLIIRN ks and
address details. Recently, it has becone nore and nore popul ar in respect
of phoPerafeép‘hﬂgﬁs reproduction techni ques to produce |onger and | onger
"panor am c" Theres\s gedéralaeddi@@eing abkesgodubaigghdidelaystddesqopio thiug@ dn dmapdamtl o0gr aphi ¢
paper g ithd}€ can b
refur bPth e %Rrgd%ég%tﬁ%ey%g%@ﬁ? é&@é 9“??‘% Vlhe sﬁﬁﬁgklﬁ%%@éﬁé%g 1 2?h(caalnreproduct
as bei tergheillof the "originals" In this respect, the damage to the camera

may be per maneey it whiashH Hidhly@orvBnichbif gu@fﬁ £dalnera pRIRGMLE ploREE: shsteth 10ud BrFdiTeieatM | |

readily blame the manu urer for rod tion of ch an inferio
b oduc PSR C R PoR Ry h 6t B pTRas SR (o e e Al o o
t her ef @aseordaurties rangink preipad prsyd rakeksfand addressderslsa and refilling processing

system whi Clieé%htly Y hﬁ%&:@m@ f&s %dmo%oﬁmé 14r%£c@&%h(ﬂ5g(?a\ﬁhrgtéagdtkh§t ERASIOBr S Wi th
a better quality product an eve quali %‘Fassurance In the

field @Pd‘tfﬁt?t‘%fgi“ﬁb%?“ Eaﬁ?’@‘é‘C|W6P'?"dﬁt‘g°etf\‘°é%‘f“§geéf"é beyProgyredon PROQEEADRIFRABST O e
first is the distinction between colour and black and white A significant
portion of photography nom1uti|ises ver a non-insignificant
portion of photography still is st ﬁm Mﬂw ﬁ@mfreld of black and white
phot ography Additionally, sepia tones generally utilised in
tradi ti onal canera photography and are *$¥% highly popular for the

production of traditional |ooking camera photographs especially with
weddr ng photos or the Irke It would therefore be desrrable to be able to
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will be desirable to provide for an extrenely inexpensive form of

re-cappi ng mechanismthat can be utilised in an inexpensive form of

di sposabl e canera. It would be further desirable to provide for a

sinplifi eWOFVOEDf aut omated picture counting in a di sposBET/aUBHINE4%
system Unfortunately, such a systemis likely to only be constructed at a
substantial cost and it would be desirable to provide for a nore

i nex pensipmﬁanf/ onimr OF refurisshact 1sclanrey a coupstiamnn wikhing It passl dfit teeirrpgodect ssUds®p anttdf ek
number af; nalg qtﬂ@ls rls ectst@z%ﬂ o e %#EEM gﬁna%&? re(sttﬁggﬁ@n fenh) rga%/ct%ééthe'?’
aspects otg At i oned. arrangemen unmar Thveh

PCT/ AUQ&¢r00s:4 9] readilysblamg thsisjapfacugs f0t e Ppfustion vt SUthrw dvripiamoduey eysp Bhgdeh @ nfappott he
ef fici et napshuetdecimute one time use di sposabl e canera system I n accordance
with an aspect of th§ ﬁres g i nvention, there js ]prow ded a, handhel d
camera syst et OBHBEFLreRGIgTRE PP YRS LL T iner pnd; "HRNE BPEEPagEenAP et IRESHErSg an
i Nk suppptopleanderghy iprotidiheddcotsamers withabetendualgaproduct chgien highkr tevdd eff qagiynsuaiced on t he
chassis; a r(?tlh do?hﬂo[&%raﬁ?thge :&9&1@& ?fﬁLtya MQE ?eqlevgt%g Vﬁ?ﬂst?ﬂﬂt d%m‘crten%nt%cegf

t he ChaSSI S uni t bel ng cf ci pri nt a;
a pl at t eplowrnd bitch@vchwﬁg”\ Freifisens aorting| %W%Oﬁeptwphvtﬂﬁeaet% rﬁowevet wgeseeﬁemr

and contgo@bn §ﬂﬂh&b§r£pﬁ)ysull nstset;ﬁ@ mnwe&i%fbracktah@wmelpﬁmoghsta;,d Aamtsnatayn;ip@dﬁathm to
sense an I na ter CaSI for

rint
onct os, etk P e gl e B A R h e e Bdrten
uni t andodklre camerapbiotbgraphskRsrediatly svbh y¢ddmh$‘omamlreaksyetoemtﬁemfoteheﬁesmmﬁesastoa
CUttln r s idn nthese rd € 0 c n itu1e
U 18 4 AP L0 BUEE o AT 35300, OB B U
pl at t en anphithegiireptoarpiarien unlt can further include a pri nt head

recappi ng unifunfen bt iscedididg prof@ A Vdrdatile h&\@dmme&m@@tsysleﬂ aho8sible KB BaGAAESrSduce
systemcanfur her co |sea i nc I&r‘gllers for decurling the

print nedibanys y'&'ﬁ‘e‘ar" 5°§t We‘t'ai'zeg g Pt“ﬁ 1y gy of the present invention)
there is provnednaely, e ackspwutie caysd, @in dewnis tb slondy g pwianiage of sl depedeas or
sensi ng |ﬁ§9

orint mat%gs etm%rtox@tﬁ@g\ﬁ@g&fﬂgeg ééesﬁ ?e?:%mj Q tgg ge%gé? Zﬁge ‘QO Fsglg?o d?s?&?e th ﬁbf t@e
head for"sﬂr"i‘?ffafferfgmﬁ'ﬁéy §éPF§‘E‘Ei‘"la%@é‘%f?"ldﬁémp‘?ffwtOﬁtfﬁi% stored |nternal I y to
the canera sygdr@fihated. RO 4 Sdneis mewonwppdnmmuwtaetamnactoaqnalowauh%e @Jsmte to
head, the sensor and the t:;ocesm ng nmeans, a. row di nig t.h

o T ebt| VEOSET AT D PP et A o & OIS A P E OB S et
storing isbmspmrﬂforwmphgdatmgmement rally | ocated cavi ty inside a roll of the
print nedia. r in
a detachabl e ﬁggﬁﬁe@g\/\#l E:;h ggt tg%ﬁg@?b%?gf?ehmbgg’tegchrr}%ngégﬁgelt %?n @ﬂ&m OFQ
medi a ca?P"lS'@Slétmpt ed to rot ate around t he power supply when the canera
systemis pri mtwlohg bé RRane@GEM proliBg for @ RantekiSsyfdn Miing Byl itRetivd B&or REF@klof ggdver
supply can co | Ses at | east one battery and preferably conprises two

st andar dreﬁ‘a‘tptnéf?peé”ﬁﬁ aced end to end. The batteries can be AA type
batteries. | nUecroondancea systénnis kefye brifele cerstpeted at @ fubitdngal puseaeemvodlcrmeestrﬁbdrnq
there is, t,%ﬂaegoramp,tpmate RERG ’hs'&Kt amptyytemtth rtﬂ,t rglmpésmalqma D
pri nt held for the ej ection of Ink by the print having a |rst urtace
havi ng a2pfetirhine #irerpantiqned agangeeit t he supply on ink to a series of ejection
nozzl es, the Aol b6 &Rk SAVEfgyousIfdi provide FGP ke Sffdd@ve Antiitodiedloh oy th®fublco@ndalonamar

chambers for stor| n . ink suppl one for each output color, the chanbers
F unni ng ST 7 et e RUPR Ot EHEPH VIR AT et the fi T st
surface ther ebfwouldhel fusthes @dvargageq$ tot paele éul the efiat @tioereonseepapiithe AY commnabsafiber s
from one _anets the tapered separators being tapered into an end strip
running along the first surface along substantially the length of the
print head The FYiE 2sdidnprengred Hdising seh ygearpng Bechasmdf a t*e@iat‘atqnaw@ [GAREEpystem, it

st ruct ur ali sampamt tof’ﬁ&mae £ af EkrerShDiREpdnbiVeFordmN@ rd-ARMIatkcRMPR thatlcd! & dtillsedin an
predetern;lmr(teegswre at Sost'hiepcmt‘ega one anot her. The tapered separators can be
formed i W&°S ‘1 el"BEE on 1ol ded unit with a wall of the unit abutting

t he printhead lt‘erldtbaﬁuelneedbSlgeparmvmcﬁortaapeluﬁet! forns oftzgtommddi pivkure coartong in a dispostblei n
the wal | Qfefdgntinit, the slot being adapted for the insertion of the print
head. The unif can be constructed fromtwo plastic injection noul ded
portions wel déffofrygal e atyiemsdikgly ©EnYRarsTited A risariaifoshandptiwopld e depitaple i
sponge | ipk@nde®dr @ ol ek sinsdie Gortd SR @Sant BimRia8ysahl which iaad & Qbstdn @R Auntber d9 tHe Suaity

| east three separate colors for the provision of full col or output inages
SUBSTI TUTE SHEET (Rul e 26) (ROSWBHTITUNMBHEET (RIED0) ROPAUI8/ 00549 -41fie unit
can Include a series of air channels conmunication of each of the chanbers
with an external ambient atnmosphere, the air channels having an erratic
wander| ng path from an end cormunl catl ng W|th the chanber to an end
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chanbers with an external anbient atnosphere, the air channels having an
erratic wandering path froman end comuni cating with the chanber to an end
connecting the anbi ent atnosphere. fn accordance with a further aspect of

t he preseWWOPHASHE i on, there |s provided a canera system ®OTHUIS0059 an

i mge sensor and processing device for sensing and processing an inmage; a
print media supply neans provided for t-Re storage of print nedia; a print
head form@%¢mmhm@nmhem&ﬂmﬁ@dmﬁnage on print media stored Internally to the
canera sy: awof&egw%qgge sensor and processing device conprising a single
Integrat p Including the follow ng interconnected conponents:
a processi ng luniat offigt ofcamresertt fivengont th erogide foathe efficioht atdréfeatianene aimg ygtdsngsatie
progran15§%¢g&&$lzed by the processing unit; a CMOS active pixel inmge
sensor for sensing the inmage; a nenory store for storin i mges and

associ at ed pr%@?%ﬁ@ﬂ&ﬁ@ha&a§E?ﬁ%§md¥“ﬁBW8PmHWﬁV@ BT dedon dppdhelic famere rigtaot or

drive tramphsdeof é‘orefcﬁdissﬁ e ink Edrivitigs @niOincl@didz &k n&km&’&&h@&mﬂ&ﬁd @M&E@m Qiftrideb Gnit

canmera syste nteadnonmr) asst‘S ahr%ﬁ‘o i nterface riv print head for

:
pruni ng BPerREESRLE G TRaYe: CPrarEs gﬁ(ﬁatab%t"houm eoF e"cﬁ’c} 'Q/Og’c’flsr 2H‘§°}§‘f58’r‘§e e
| ocat ed kadmg bomndpesrd Fc{nmetroalthe eulymedid; a plhen unittigipdiag welned pedwitie peimdeai nst: GRS
p' xel i TRO&: 28 @&951 c|1r§1 nlyqaézoﬁgzct% B3 pﬂm h%QQ@&nﬁ %da%@@% e Jnhrﬁag% '?og' ?zﬁrr 1@1} l?yﬁth

circuit. Preferably) the | mge sensor and processing device cl ude
a hal f t oPTpEad it anfoer ‘}‘i%i‘lgff?rcfﬁ‘i’?ﬁ@g R ehagsiridedmidgayd: Phtrst re@rartbesrﬁeﬁrmnﬁgnd the

bi -1 evel ciguel el enments for printing out by the print head The hai ft oni ng
i i zed by« FaeRgt e Sig il B oot e B P 15 PoB et Fom.” i
accor danesgars thdprat m@mm;saaemts B cetting upt @s bayhouptpd/@nifie piptign uningd gheipBtten umt

provi ded 4 fMéﬁn@ﬁhe achmtEf\Uard pe%ﬁ%lhé:lﬁ\gt P E‘apﬂfxg tF\J}ﬁmrh@JdlehJ:n ng@(m @eCamera system
havi ng an internal print the printing out of

| mages sens edﬂlﬁﬁa"ﬁeﬁ’e"yséeé{‘rfé'} “*‘é’&/‘é’i“%‘ﬁf 2 LHE °§FV§'B @Hﬁ’%:%’r?ﬁ‘fufl% tigprinpeadia) | neans for
provi ding a Sup&brylan@ef w1'th|’h€urlhEl‘|ﬁsp8d’ﬂd‘ e ;ird@é:nt lﬁ&ﬁiloa, the i{ R idedR Eﬁeﬁ)éﬁte&ﬁfbmpnsmg
comruni catlon connect i on ns.within th amer st em adapt

i nt er conAeCESWEA @ Corr Séﬂésm AniTiEe & %Sﬁ'}gc”z’f Ton p’°°¥%ﬂ¥c %’i‘f‘e‘ﬁ\!ﬁ’ﬁﬁe 2 R AR t he
refill stuwplyowmans aov@#ém@esy@gaeqﬁvnmmzr @ gt head forpréntisg the sowsertimbgatoe the atidt ynedio

the canmeig.shshan Sd ARARIRA 1 Rrbhthd Aowzr%ugpt}qm&mm 6 @e bR hEANREEAb AR fians
to interrogate the refill station so as to determne the authenticity there

of . The CRFET} "?%taé}ﬁh%‘ifé‘i"}”@@%ff"i iR eoragsef tsaring media aad)the ppwar surply; cempfisiag p
i nt egr at edringitte @oviek suﬁﬂily)ihedenmmy cAedichity Daderal oSMSﬁrﬁﬂfhedWl th the canera system
!sgf’lgz):: O?gf_ I ggﬁrg%ﬁﬂ the e'mﬂ g\e(ga an?hggow%p su{;p 6e'eares s?‘ { ma J‘Fﬁ%obéeo"r‘ﬁrﬂlg w@@l detachrraggom
connect i &% Cmst@a ﬂhaPrJﬂm@lq qan by 4dapted tQ fotate h@ummpopplesﬁm*ya\mey the tmracsmtmr ia

system i Rh@hi 883k indFE @A e lpn,qlnuel@mg BERbIE bifer TREIP Ea cwrue a® e &e%&&b, a3 @
flash menory store fabricated w a conductive netal plane covering't

sensiti v@fe&eﬁmm%er e sepdge eanefeweﬂ epdpEndsiieiatiengaginde AGPHPE RESA ~ WO

99/ 04551 PCT/ AB&idaab4h = foidesspedt ofthEpréser Et'dnﬁﬁﬂ t@efre i ﬂ&evlcaulh hré0RebCink yppf untt e
refill station i nt.e at n ts the val ue
of a pant upg (‘)/ %gz}gel ‘Ij’ltg rm?Enead %Y?I%eéec ion r‘r’b éll[( E)%g rf‘nI n ar/ueI% 3 Er]s lilr{:a(c)e%}awtﬁ ;B%x/'allfyhoé
camer a_sysleefnn thwuectb(:@rld'atneeefw qf lgjesion pazti¢sethe laep@eft supgfly 4nfy eormﬂe%mluramw@ dng on,

there is cpuaM dambed rf1aRaah Ak GBRE bR @%&&%ﬁmsﬁmme&hmawnd ﬂg@&iﬁmﬁ,al}mnmgth
nmeans processi ng t he sensed

device for_sen e

i mage, °§P‘6Fr§§‘8a%%@%fﬁ‘§ b i B gi"ﬂi 8eSaHePe15? ﬁm%eewﬂefmg&e et Fahosy

t he processier, trenes] seargors taing tamhidamsinahednp iinéng Ridhd e fird sirRe: MRgRbRanSANS te m

a print hglgtqolftf?erpngtuaﬁltl ng the sensed inage on the print nedia;, an alterable
switch for stori'ng a current state of output types of the canmera system a
swi t ch i nt er cdhhinditad further tiglidgoy espiessofireppyianivesnersd strycturhiasuppaty mambeesnforesupreftng the

pr edet er MipaR@seshAdrEH a%ﬁ@ttt&rﬂﬁedpflzﬁlﬁl%ﬁlﬁ ko\Ble ERALS rﬁmﬂaﬁe@%p&&ormn bd Rmek fHea SH3let Ch
state and process the sensed %&Sll n accordance with the switch state to

cause t he°1°5tf°f‘ Aedgdaaiy ity ‘B’dt"f)‘ﬁet uni AWEIPE BERSBRER N HeMABUTH PRGN fRRg & HhyaatrbaAblance
wi t h t he spwinttelvalb bfalieainit, Rie aibehe @ adgptedt fbrahepis@t@S ihé grmhiead) Thel uit ud apdotshudied from
out put at group of: digitally enhanced standard
col or ma%leggsm péli\gmlg&lﬁgggoftr?%%e@s&ﬂge and white images black and white

i mages wi th niTholeneceliopar ghaebers s ﬁ"?ﬁﬂl@|aSmwéibmatte"ﬁhmd)gargar?rrfdmbugeesprin@k@t ch
si mul at eduipiBg &8st thRE L85 EDIol TR R SroviREH W FLB A& ohtPREGSs | MBgEs with additional
clip arts, kal eidoscope effect Inages, or color nodified i mages. The
processi ng neans and the sw tsusstaOTESHEEE@LRI6)QRO/AUFI NGl e | nt egr at ed
circuit device, the device being programrable by an externally device with
the switch being externally progranmabl e. The canera system can al so
conpose a det achabl e jacket haV| ng pri nt ed |nf or ITB.tI on on the surface
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in addition to a series of ink supply chanbers for the storage of ink; a
portabl e power supply interconnected to the print head, the sensor and the
processi ng neans; a nethod of positioning the inage sensor device within

t he caner W%Q?r‘?ﬁﬁ‘sl ng affixing the i mage sensor device toPEI/'AUPFEY of the
print head noul di ng. SUBSTI TUTE SI ~ET (Rule 2G (RO AU) WO 991 04551

PCT/ AU98/ 00549 -sPreferably) the print-*tread is of a long strip form having
a tape aut oneiedt Bongede b ey gonnebeladoomgniationl @asdh dire ceintps edgen taneof
and the_ina n r I.Lcui

subst an%mbl "Fa%m?é'c't%glﬁf aﬁ%%b&glhgﬁg‘ srlg %rﬁgcs ag(\ilélp'!rﬁ iy u? %’E ﬁungﬁ%f”@]&g cgad“bbonded
i nter cowneertd cRnentiog téft anjbgggtmogphiaic. ey é‘aﬂqﬁbﬁi@@fefe&hﬁ C?"I“Pe*s b&ld@n@blc punfaceg)io ateesd!

Ci rfCUI t g?rﬂgw fnhhr%mpﬁwéhaheedl REhaRGactudd O GO RIRE 6F ?Ehéﬁn@l N aﬁwoll&ersurl:w&mrw g
preferably, the processi ans is incorporated onto the planar integrate
circuit Sl‘ﬁf’f&”ef“ﬁéfﬁg}ﬁg&m?" ?Wﬂ‘&?ﬂﬁéﬁﬁw maﬁ’é‘?“’%ém% for controlling the

oper ati on of Edchenapier cuh ﬁhﬁadmludEheapel‘llltredleﬁmiﬂnte:c@allGl&rblrdmrms&ecSl ofla R6I heeBe of
wres i neen teecq{%e;nthqn non- conductive flexible sheet, the sheet being

gener al f Of 'a rect angul ar formwith the print head bei ng i nterconnected

al ong one s uinfagresanch witheoftirthaivgPeetPé thp PrassRi rinveRiicR dherttieioveded € ariat hesd il gurms umt ed

Wi thin aReaP6lelaBbiod 4 e RSt HdMRGL. serEHBftanQﬂannetlshﬁﬁrﬁ@-mElﬂ fob YerdnRficdub! §tREH of the
i ncl udes a series of co r ol button 2 gontrol buttons further bein

mount ed “BAPEHEY FeRiBrle ﬁ%teafm"isqli’er&c DY SR 4 e t"‘i”t‘edF“‘ﬁspﬂ‘Edc”t"mo"f‘ the
present conmverbingwith thdvbaneber tganpndwirdeds hnansbicdeamiisgbersy st em i ncl udi ng' an i mage
sensor devic f.oL . RLOcessi.n the
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A scratchpad SRAMis a small static RAM 222 with a 6T cell. The scratchpad
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print head interface 223 formats the data correctly for the print head. The
print heawQ Mtogsflace al so provides all of the timng signeCVADsE9E49%ed by
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The solenoid coil is interconnected (not shown) to interconnects 97, 98
(Fig. 8) which include |eaf spring ends for Interconnection with electrical
contacts on the Flex PCB so as to provide for electrical control of the

sol enoi d. WRPMI4PY now to Figs. 17 - 19 the next step in t RETAAAEPMELt i on
process is the insertion of the relevant gear chains into the side of the
canera chassis. Fig. 17 illustrates a-f¥ont canmera view, Fig. 18

i Il ustradesrd xackk sfilteley indvhe athdesérivays filled with g0 with theigit floaving sSutaf thaakousdtdid vi ew.
The fir [ [ Y ggar r i |1 I Vi ng
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one end RiudblyarPlde Yerfér@ink €Washihg Qfie, mhGhen tilishg thDRsHds for thelinGertoR O 4 rbkilFsliGhge ABa t he
gear wheel s ma%xﬁ.wiﬁh cgr re E)fondi rrlrg buttons on the_surface of the chassis
Wi th t ek o GRILRE el SRR S ey et SPRY SRR R BB g mati ng hol e 27.
Next, as il | Ushingioedo Fig 1Eitigre i2Bowrt dnexaaps daydlt eftthedinadetGapurel iridtPrac&suigh®Ehip (ICP)

i nserted,between the print roll 85 and al um nium cutting bl ade 43. Turning
now to Fi'g. 21) by way of illumnation, there is illustrated the

el ect ri dhd Impgd Gaprere aldPRessEBIRHBA-PIPYdephost he camera system As not ed
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TAB film58 which interc cts the printhead 102 with the inmage. sensqr and
b1 ocessmg Sgen it pEIET RS s s RE BBy DaiEh Bis Becrt B hnd o
paper drsiorage, ROEmpémiseriinenus chral finquprevn adwele ¢hp. addi tion to a rotary guillotine

motor 20 An %J&x%%lestgrla gg@%m d 352 Qyd ded for snapping into a top ponmon of
the chassis |2. The optical elenment 31 iIncludes portions defining an
opti cal lepiiiagpdeq Gyid@yicrarMOPDRAM/ARS nagess-sThe ehiredpe prdtcest ¢pa sia spMSha wmgoo%zlaveb in
vi ew fi nget dshmariey a 8Mos AlisOpiksl eiofl@fly D, t@alifPik imadd € the BaKYE piReld apbrSach the
Tensing system 38 for magnification of the prints |left nunber in addiaon to
an opti i aHtp8el enent 39 for piping light fromthe LED 5 for external

di spl ay. Tur MhatEPr@xtciiic FMQS lo@2,a CMeS asgeithdoe dRAN, tndd@albscitchien A ngesmiadd

o o ot 850 SRS S RS LR el SRR, v
PCT/ AR STEAY- - 20Tum ng now to Fig. 23, next, the unit 92 is provided with
a snap- on bacdqesivéay, 9 S ©daily RGVIEESo dvochBl: ot feHId CMIRYimBidgRkrayDati i@ Bthef. A

wr apper | apel contai ni instructions and. adverti si. not sho i hen
ot apped TR THERERE Py e e T B e O R St B B AR T o
t he covdrPytherean®stof pacdagimgrndironggpdd Grew sovlawinbranceiiEpdpy therdugedftdta wiflr agea ppheisrtgi C

or rubbef. Sk kiR riidRiseggent | y) the preferred enbodiment is ready for use as
a one tinme use canera systemthat provides for instant output inmages on
demand. The I6H Araferayly ceniing &g follevyag furcigdsipr ef er red enbodi ment further provi des
for arefillable canera system A used canera can be collected and its
outer plastic cases p—erpved—andtecycled—A new paper roll and batteries
can be added and tthFF’}‘H{""cartri dge refilled. A series of automatic test
routi nes can then bg Cahdeapd@! imatk sdn€r eNsur e {t hat the printer is properly
operational. Furthers iﬁ;&.’ er—to—enste—oHl y authorised refills are
conducted so as to 4rEMEEREEESOF routinds in the on-chip program ROM can
be executed such t hdtimighenpawimmadaodehenti cqtes the refilling station using
a secure protocol. gL tSaoms canera can reset an internal
paper count and an gxternal case can be fitlted on the canera systemwth a
new out er | abel. Suﬁs‘@efewnm%d@mgrsamwhi ppi ng can then take place. It
w1l be further readrdymrRpgent—tothose—sklilled in the art that the
program ROM can be nmodified so as to allowlfor a variety of digital

processi ng routines.| Aupesdeirt i on to the digjtally enhanced photographs

opt ~m~sed for mai nStMEAFCHDREMET Preferences, various other nodel s can
readily be provided [through nere re-progranm ng of the program ROM For
exanpl e, a sepia cl 4<SBAM BI4FSTGRAMIYN styl e putput can be provided through a
remappi ng of the col{Gihior MRRPRGY T UNCL1 ON. further alternative is to

provi de for black a j } hr ough a suitabl e col our

remappi ng al gori t hm| S¥%uni ess col our can| al so be provided to add a touch
of colour to black antbionaLUe prints to prodpce the effect that was
traditionally used t a\?ﬁ%!necu; ilx"" M,'f‘! ack—anrd—whi t e photos. Further, passport
phot o out put can be [provided through suitab]e address remappings within the
address generators. Further, edge filters can be utilised as is known in
the field of inmage processi ngUBSTIPUTRRHEET s 6h@d/Ant styl es. Furt her,

cl assi ¢ weddi ng borders and desi gns can be placed around an out put image in
addition to the provision of relevant clip arts. For exanple, a wedding
style canera m ght be provided. Further, a panoram c node can be provided
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Fl uid Supply PCT/ AU98100549 Further) the present enbodinment may utilize an
utk delwery systemto the nk Jet head. Delivery systens relating to the
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seriesElectrostaticAn electric field is used'to accel erateLow powerField

st r engt ha¥&di I ‘TaéSTSE‘uisﬂa'\‘}\é‘rpﬁY"Hé%{““gﬁ?P" 57ePize6S8 A2sel ect ed drops towards the
print medium Sinple print head constructionseparati on of small drops isand
rel ated patentnear or above air breakdownapplicationsTone-let O ~0 ~0 0 a a
nacO00O0Oarao CCbrh7d GNP J Drect magnetic fiel dA nmagnetic
field is used to accel erate sePUBSTTUTECSHEEN (Rubey2Mt(Re/AUNK t owar ds t he
print medi um Low power Sinple print head constructi onRequires nmagnetic ink
Requi res strong magneti c f| eI dSl I ver br ook EP 0771 658 A2 and rel at ed
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Oun .r ac 00 .bn ACTUATOR AVPLI FI CATION OR | | f ODI FI CATI ON METHOD bd
~ t~rn7dc NOYS5

Act uat or Descri pti onAdvant agesDi sadvant agesExanpl esanpl i fi cati onNoneNo
actuator WP Ral anplification isoperational sinplicit§FEAYIHSHat or
mechani sms haveTher mal Bubbl e I nkjetused. The actuator directly drives

t hei nsufficient travel, or insufficientd301, 1J02, 1J06, 1JO7drop ejection
process. hpieErinting efficiently drive the droplJ 16) 1J2S, 1J26ejection
processDiffer j j p 'g [ e
ravel in ari gireaeal 3EhAPks FICE Bnc AR RS, IROGEN halth Shalhe Wk,

t han on tedheolegieh Br the preferfed erpkodigres rVariqus pREVIBatonT @i jekdemicss an e inglydedin Prierdevicpie
mat er i al §loiBied 13RQ of Ihd présént Inledios t Nakaiae MPANGhIOCABYppRBichIeRIRR o these ink jets
piezoelectr%&%Th, end actyator converts ado not del am natelJ27, 1J29-1J39,
1342, nagWeh SV?@FV%@?“BPWgEH@?sr EHEIFEIE hi gh force | ow travel

act uat or Resi dual bend resulting from hi ghlJ43, |144mechanismto high
travel ,tenperature or high stress duringl ower force

mechani sm f ormati onTransi ent bendA tril ayer bend actuator where the twoVery
good tenperature stabilityhigh stresses are involvedl1J40,
1J4lactuatoroutside |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
heating of one sideformationor the other.Actuator stackA series of thin
actuators are stacked. | ncreased travellncreased fabrication conpl exitySome
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 eslJO4as el ectrostatic and

pi ezoel ectricactuators. Multiple actuatorsMultiple snaller actuators are
usedl ncreases the force avail abl eActuator forces may not add linearly, 1J12,
| 713, 1J18, 1J20sinultaneously to nove the ink. Eachfrom an
actuatorreduci ng efficiencyl1J22, 1J28, 1J42, |143actuator need provide only
a portion of Multiple actuators can bethe force required. positioned to
control ink flowaccuratelyLinear SpringA |linear spring is used to transform
aMat ches | ow travel actuator withRequires print head area for thetl1ll5notion
with small travel and high forcehigher travel requirenentsspringinto a

| onger travel, |ower force notion.Non-contact nethod of
notiontransformation O~o O w... bn DCO00 0O HmN GL O Reverse
springThe actuator | oads a spring. Wien theBetter coupling to the

i nkFabrication conplexitylJOS, |J llactuator is funmed off, the spring

rel eases. H gh stress in the springThis can reverse the force/di stance
curveof the actuator to make it conpatiblewith the force/tinme requirenents
of thedrop ejection.Coiled actuatorA bend actuator is coiled to
provi del ncreases travel Generally restricted to planarlJ17, 1J21, |1J34,

| J35greater travel in a reduced chip area. Reduces chip areai npl enentati ons
due to extrenePl anar inplenmentations arefabrication difficulty in
otherrelatively easy to fabricate.orientations. Fl exure bendA bend actuator
has a small region nearSinpl e neans of increasingCare nust be taken not to
exceed thelJ 10, 1J19, [J33actuatorthe fixture point) which flexes
muchtravel of a bend actuatorelastic limt in the flexure areanore readily
than the remai nder of theStress distribution is very unevenactuator. The
actuator flexing isDifficult to accurately nodel w theffectively converted
froman evenfinite el ement anal ysiscoiling to an angul ar bend, resulting
ingreater travel of the actuator tip.CearsGears can be used to increase
travel atLow force) |low travel actuatorsMyving parts are requiredl J13the
expense of duration. G rcul ar gears,can be usedSeveral actuator cycles are
requi redrack and pinion, ratchets, and otherCan be fabricated using

st andar divbre conpl ex drive el ectroni csgeari ng nethods can be used. surface
MEMS processesConpl ex constructionFriction, friction, and wear

ar epossi bl eCat chThe actuator controls a small catch. TheVery | ow act uat or
ener gyConpl ex constructionlJ 10catch either enables or disablesVery snall
actuator sizeRequires external forcenovenment of an ink pusher that

i sUnsui table for pignented inkscontrolled in a bul k manner. Buckl e pl at eA
buckl e plate can be used to chgpgerrayes ugeastudmBy@®oexd) achi evabl eMust stay
within elastic limts of theS. Hrata et al, "An Ink-slow actuator into a
fast notion. It canmaterials for long device lifejet Head ..." Proc. al so
convert a high force, low travel H gh stresses invol vedl I r EE MEMS)

e e o, o 1 I - ] Y S Y 1
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METI | OD OF RESTRI CTI NG BACK- FLO1~" THROUGH INLET ~_ r~rn GN O Y s Inlet
back-fl owDescri pti onAdvant agesDi sadvant agesExanpl esrestricti on nmet hodLong
i nl et channel The ink inlet channel to the noul eDesign sinplicityRestricts
refill raWOMM@dFMl i nkj et chanber is nmade | ong and rel ati vecyapes/esional
sinplicityMay result in a relatively large chipPiezoel ectric inkjetnarrow,
relying on viscous drag toReduces crosgt-al kareal J42, |1J43reduce inlet

pack ! |[PRESTT Y TETTLAs Y mgtééfraramto\ﬁgna e Fqd< TS TUer Apositive
pressurn cnﬁn nnfun 4s a
nozzl eP33&% br od %MEF980771'"B%%?aé%‘b’ﬁ?“é’@ﬁ’a‘tmpﬁa‘ﬁfémaw escent state |sone of

t he i nkiPeasees cap-limed8r edugietgadreagon Métiodeid Aparadtiephobi zi ng, A2 and rel ated
pat ent PP 873' re GMunDJsOtrUCﬁrﬁgéér@aﬁb&M&hd&@@dzAp%ar‘Etﬁé(‘nd)eT' T Timeor bgth) to

pr event eoth R3®) of aJpl € tees—the—presste—+r—the—Hrozzl et he
ejectlaﬁPQE?facpg&Fgghe nr"ﬁ?ﬁﬁ?@?ﬂvﬁmﬂﬁ ARPPEHS G he chamber whilch is
requir e|§P19& ej ec-JaR8ad. fclntam/@rmagon MenwandAppakun@4df | nk. The reddction

i nl JO1-TJO7, 1TJO9- TJIZ chanber pressure results 1 n a reauctronrJi4, 1J16,
1 J20, Ijéziia |pk pushed out through the inlet.1J23-1J34, 1J36-

1 J411 J4 nore baffles are placed in theThe refill rate is not
as restrictefibbgi ¢gn wormlaeicttyHmay helizvaddvinpdd datcorihat femiatibd cashnidisein thhe
act uat oL n'stﬁt@éon olﬁﬁrgle QRQS 'oinllnl@}et &B{CRO%U&\@M ntamﬁ:{cﬁ céﬁ’lﬁ § ﬁgﬁésgﬂed n the followin
coaneX|tyTektron|x piezoel ectricenergl zed movenent Reduces
cr osst alAefraliag provigRpl AR RPerirrtiatiintorparate @W%Wé@?é@“@ﬂﬁles which restrict the
fl owPi ezoel ectric print heads).through the inlet. The slower refillprocess
is unrestricted, and does notresult in eddies.Flexible flapln this nethod
recently disclosed bySignificantly reduces back-fl owNot applicable to nost
i nkj et Canonrestricts inletCanon, the expandi ng actuator (bubble)for
edge-shooter thermal inkconfigurationspushes on a flexible flap that
restricts thejet deviceslncreased fabrication conplexityinlet.Inelastic
deformati on of polyner flapresults in creep over extended use O~0 ~0o 0 V b
nacado MNO9 5 Inlet ("alterAfitter is |ocated between the ink

i nl et Addi tional advantage of inkRestricts refill ratelJO4, 1J 12, 1J24,

| J27and the nozzle chanber. The filter has afiltrationMay result in conplex
constructionlJ29, 1J30multitude of small holes or slots,Ink filter nmay be
fabricated withrestricting ink flow The filter alsono additional process
st epsrenoves panicles which may bl ock thenozile.Small inletThe ink inlet
channel to the nozzl eDesign sinplicityRestricts refill ratel102) 1J37,

| 144conpared tochanber has a substantially smaller crossMay result in a
relatively | arge chipnozzl esection than that of the nozzle ,

resul tingareain easier ink egress out of the nozzle thanOnly partially
effectiveout of the inlet.Inlet shutterA secondary actuator controls

t hel ncreases speed of the ink jetRequires separate refill actuator

andl JO9position of a shutter, closing off the inkprint head operationdrive
circuitinlet when the nmain actuator isenergized. The inlet isThe nethod
avoi ds the problem of inletBack-flow problemis elimnatedRequires careful
design to mnimzel 101, 1J03, 1J0S, 1J06l ocated behind theback-fl ow by
arrangi ng the ink-pushingthe negative pressure behind thel 107) 1J10, 1J1 1,
| 114i nk- pushi ngsurface of the actuator between the inletpaddlelll6, 1J22,
1323, 1125surfaceand the nozzle.1J28, 1131, 1332, 1J331J34) 1335, 1136,

1 3391340, 1J41Part of theThe actuator and a wall of the inkSignificant
reductions in back-Small increase in fabricationlJO7, 1120, |126,

| J38act uat or noves tochanber are arranged so that the noti onfl ow can be
achi evedconpl exi tyshut off the inletof the actuator closes off the

i nl et. Conpact desi gns possi bl eNoal e actuatorln sone configurations of ink
jet, there islnk back-flow problemisNone related to ink back-fl ow
onSi | ver brook, EP 0771 658does not result inno expansion or novenent of
anel i m nat edact uati onA2 and rel ated pat enti nk back-fl owactuat or whi ch may
cause ink back-fl owapplicationsthrough the inlet.Valve jetTone jet1J08, |J
13, 13 15, 1J 17131 8, 1J 19, 1121 O~0o ~o 0O ul ... ronacO00O NOZZLE
CLEARING METIITOD ~r~rn GNO- OY Noule

Cl eari ngDescri pti onAdvant agesDi sadvant agesExanpl esnmet hodNor mal nozzl eAl | of
the noules are fired periodically,1 1o added conplexity on theMay not be
sufficient to displaceMst ink jet systensfiringbefore the ink has a chance
to dry. Wienprint headdried i gkgshioTH SEEEr (RulB) RDILZMNOt | n use the nozzl es
are sealed (capped)!lJ 14, 1J 16, 1J20, |J22against air.1J23- |J34,

| J36-1J45The nozzle firing is usually perfornmedduring a special clearing
cycle after flrstnDV|ng the prlnt head to a cIeanlngstatlon Extra power
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Artcam Technologies

Further, the present application may include the utilization of camera and data processing techniques such as
an Artcam type device as described in the following Australian provisional patent specifications incorporated here by

cross-reference:
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PO7979 15-Jul-97 Media Device (ART16)

PO8015 15-Jul-97 Media Device (ART17)

PO7978 15-Jut-97 Media Device (ART18) _

PO7982 15-Juj-97 Data Processing Method and Apparatus (ART19)

PO7989 15-Jul-97 Data Processing Method and Apparatus (ART20)

PO8019 15-Jul-97 Media Processing Method and Apparatus (ART21)

PO7980 15-Jul-97 Image Processing Method and Apparatus (ART22)

PO7942 15-Jul-97 Image Processing Method and Apparatus (ART23)

PO8018 15-Jul-97 Image Processing Method and Apparatus (ART24)

PO7938 15-Jul-97 Image Processing Method and Apparatus (ART25)

PO8016 15-Jul-97 Image Processing Method and Apparatus (ART26)

PO8024 15-Jul-97 Image Processing Method and Apparatus (ART27)

PO7940 15-Jul-97 Data Processing Method and Apparatus (ART28)

PO7939 15-Jul-97 Data Processing Method and Apparatus (ART29)

PO8501 11-Aug-97 Image Processing Method and Apparatus (ART30)

PO8500 11-Aug-97 Image Processing Method and Apparatus (ART31)

PO7987 15-Jul-97 Data Processing Method and Apparatus (ART32)

PO8022 15-Jul-97 Image Processing Method and Appararus (ART33)

PO8497 11-Aug-97 Image Processing Method and Apparatus (ART30)

P0O8029 t5-Jul-97 Sensor Creation Method and Apparatus (ART36)

PO7985 15-Jul-97 Data Processing Method and Apparatus (ART37)

PO8020 15-Jui-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)
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P0O9399 23-Sep-97 Data Processmg Method and Apparatus (ART61)

P0O9400 23-Sep-97 Data Processing Method and Apparatus (ART62)

P0O9401 23-Sep-97 Data Processing Method and Apparatus (ART63)

P0O%402 23-Sep-97 Data Processing Method and Apparatus (ART64)

PO9403 23-Sep-97 Data Processing Method and Apparatus (ART65)

PO9405 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)
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superheated in thermal inkjet apphcanons This leads to an efficiency of around 0.02%, from electricity input to drop
momentum (and increased surface area) out.

The most significant problem with piezoelectric inkjet is size and cost. Piezoelectric crystals have a very
small deflection at reasonable drive voltages, and therefore require a large area for each nozzle. Also, each
piezoelectric actuator must be connected to its drive circuit on a separate substrate. This is not a significant problem at
the current limit of around 300 nozzies per print head, but is a major impediment to the fabrication of pagewide print
heads with 19.200 nozzles.

Ideally, the inkjet technologies used meet the stringent requirements of in-camera digital color printing and
other high quality, high speed, low cost printing applications. To meet the requirements of digital phatography, new
inkjet technologies have been created. The target features include:

low power (less than 10 Watts)

high resolution capability (1,600 dpi or more)

photographic quality output

low manufacturing cost

small size (pagewidth times minimum cross section)

high speed (< 2 seconds per page).

All of these features can be met or exceeded by the inkjet systems described below with differing levels of
difficulty. 45 different inkjet technologies have been developed by the Assignee to give a wide range of choices for
high volume manufacture. These technologies form part of separate applications assigned to the present Assignee as
set out in the table below.

The inkjet designs shown here are suitable for a wide range of digital printing systems, from battery powered
one-time use digital cameras, through to desktop and network printers, and through to commercial printing systems

For ease of manufacture using standard process equipment, the print head is designed to be a monolithic 0.5
micron CMOS chip with MEMS post processing. For color photographic applications, the print head is 100 mm long,
with a width which depends upon the inkjet type. The smallest print head designed is 1338, which is 0.35 mm wide,
giving a chip area of 35 square mm. The print heads each contain 19,200 nozzles plus data and control circuitry.

Ink is supplied to the back of the print head by injection molded plastic ink channels. The molding requires
50 micron features, which can be created using a lithographically micromachined insert in a standard injection
molding tool. Ink flows through holes etched through the wafer to the nozzle chambers fabricated on the front surface
of the wafer. The print head is connected to the camera circuitry 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
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1JoSus 1J09 Pump Action Refill Ink Jet Printer

[J10US 1J10 Pulsed Magnetic Field Ink Jet Printer

[J11us D11 Two Plate Revex:se Firing Electromagnetic Ink Jet Printer

J12US 12 Linear Stepper Actuator Ink Jet Printer

1J13US 113 Gear Driven Shutter Ink Jet Printer

1J14UsS 1J14 Tapered Magnetic Pole Electromagnetic Ink Jet Printet”

J15Us Jis Linear Spring Electromagnetic Grill Ink Jet Printer

16Us [J16 Lorenz Diaphragm Electromagnetic Ink Jet Printer

1J17US 17 PTFE Surface Shooting Shuttered Oscillating Pressure Ink Jet Printer

1J18US 118 Buckle Grip Oscillating Pressure Ink Jet Printer

1J19Us 1119 Shutter Based Ink Jet Printer

[J20US 1J20 Curling Calyx Thermoelastic Ink Jet Printer

21us 1121 Thermal Actuated Ink Jet Printer

1J22U8 122 Iris Motion Ink Jet Printer

1J23US 1J23 Direct Firing Thermal Bend Actuator Ink Jet Printer

1J24US 1J24 Conductive PTFE Ben Activator Vented Ink Jet Printer

[J25U8 [J25 Magnetostrictive Ink Jet Printer

1J26US 1J26 Shape Memory Alloy Ink Jet Printer

1J27US 1127 Buckle Plate Ink Jet Printer

1J28US 1128 Thermal Elastic Rotary Impeller Ink Jet Printer

1J29US 1329 Thermoelastic Bend Actuator Ink Jet Printer

1J30US 1330 Thermoelastic Bend Actuator Using PTFE and Corrugated Copper Ink Jet Printer

H31US [J31 Bend Actuator Direct Ink Supply Ink Jet Printer

H32US 1J32 A High Young's Modulus Thermoelastic [nk Jet Printer

J33US 1J33 Thermally actuated slotted chamber wall ink jet printer

[J34US 1134 Ink Jet Printer having a thermal actuator comprising an external coiled spring
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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 1JO1 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 1J0} to 1J45 series are also listed in the examples column. in some cases, a
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Complex drive circuitry

Poor control of drop volume and

position
Various other tradeoffs are required to

eliminate moving parts

The actuator can be physically

distant from the ink

No moving parts
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a cutter mechanism for cutting said printed sensed images comprising:
a worm screw extending the length of said printed sensed images;

a worm gear attached to said worm screw and adapted to be driven the length of said
printed sensed image, said worm gear including a cutting blade for cutting said print
media into separate sheets.

2. A portable camera system as claimed in claim 1 wherein said cutting blade
comprises a rotatable wheel having a sharpened outer edge.

3. A portable camera system as claimed in claim 1 further comprising a cogged wheel
having a series of usage indicators printed on one surface thereof and wherein said
worm gear includes a lever arm and the traversal of said worm gear along the length
of said printed sensed image results in the engagement of said lever arm with said
cogged wheel print indicator so as to rotate said cogged wheel print indicator so that it
maintains a current indication of the number of images printed out on said print
media.

4. A portable camera system as claimed in claim 3 further comprising a pawl
mechanism which interacts with the coggs of said cogged wheel print indicator in the
form of a rachet and pawl mechanism.

5. A portable camera system as claimed in claim 3 wherein said lever arm includes a
tlexible portion for engagement with said cogged wheel print indicator.



