_;e3em' )" {,é?ét” wo 00/71349 -1 I NK CARTRI DGE FOR COMPACT PRI NTER SYSTEM 2 4
NOV 2003 ’B THE | NVENTI ON The invention relates to @cuawmmbsopri nter

systemable to print full-color) business card size docunents froma z

devi ce about the size of a pen. The systém includes various hot-conné ¢NQ 2003

nodul es that provide a range of functions. In particular the invention

relates to an i nk cartri ddgeéK CARTRIDGH HORIGOMPACIRRINTERRESEaVvENCe nay be had to

co-pendi ng applications claimng priority from Australian Provisional

Pat ent AppIELE aF ThEuiNeERRey PQ0560 dated 25 May 1999. The co- pendi ng

applications degGhiRe LS otaecglm nguI es 3’2’%‘ met hoqls for inplementing the

comgact pgj.nter tg%/stem Thé “CEHERET HE Pl PEAL B business caed sizesdopupppss:foma  PCT

Appli cation ﬁ\?un{) 156 |2 @¢n- The system includes various hot-connectable modules that provide a range of functions. In

No. PCT/ AUIFHE 80 PEpirt REEf b0l 268838 Re@RGIAA00/ 00503pPp3PCT/ AUOO/ 00505pP07

PCT/ AUOOJ 00506RASARGE; AN, Q0aRTERAARIGH A0 HAARBPRIORGTAANA0] QIR09PPLIPCT
13PP 1

e p gy AL 1 S ——

M croel ect font ¢ &R RTPEERIFTSitgm: e torhendine pplisations afeegfoliops:t he i ni at uri zati on of
nuner ous devi ces. Mbil e phondBCT palicatiorumBirJT [DdckeaNe | stant devi ces, and

gi gital (r:]ame[]as are very Cﬁ n @mgms\copf trg ?*i*dfi bt zat | oP trend. One
evi ce that has not seen the davgptage-——of—w-croe gg.t-u;m. . manuf acturi ng
techniques is the printer. Corne(s?”gg?o\'?v%’%mi la IEO. rintefs are large
conpared to many of the devi cds tHAEGUPBNYY suppoPR®® For {nstance, it is
inpractical to carry a color pri REEAUG®PS0S he plir pe93e o nstantly printing
phot ographs taken wi th known ¢onpeavAudsrogioé al Caneseas. A gonpact print head
has been described in co-pendiMUsEFLGIoRPOPe fthggg—T+eaf y applications
filed sinultaneously to the py eSEREAER —c-at--oh ci,od—har_aoy i ncor porat ed by
cross reference: 20 25 PCT A llicafiaon er Dotk

Nurber PCT/ AU00/ 00591M162PCT/ AU0OFSBSHBI%8Y pCT/ AUBRII 00579) JMB2PCTI AUOO/ 00592
MI63PCT/ AUOO/ 00590MI58 A conmpacPCEap0a0esio syst pnPriust prpvi de as nmuch i nk
as possible to print nultiple|l TROBSURAISTEEN | [Kpiger tTrdge replacenments. !'n
known systens the printhead i $ TPERITRLAGITET ir‘..aﬁ?c g cartridge and the
entire unit is replaced when thegin Lﬁo—évhﬂ'm ed_ ln.nther systens the ink
cartridge is a separate unit. Lo ert PP ce [ h¥€artrildge is a relatively
sma] | conponent conpared to {heP§TWPOBISze of | tRR7 printfer. In a conpact
printer %&%emthe ink cartridge 1s a substantral part of the whole printer
modul e and-t HetePAFTHEANENGIONat t enti on must be given to its design to

maxi m ze the Mm(:gttrom'é mdiuirkmangaéchg{@&aavt Q4 to 6 infadufiGhion E’GIAM%QQ%%@?M&CS
RECT| FI ERrGHEETal kel ana H 00421349 PCT/ A 0RQ4, 14 N 1003™-2
SUMVARY OF THgngdre\nghggOJ:" .one for m: th °§|yr‘1_v°le2%?‘{'°g%‘§“r"e“‘é“| HELTHn i nk

cagst i dgg,fQr.,a printer module A BSOS TOPic Mpariuries Webpianssis Y PSRNt head
-for printing an b ARgE EHr e FERC oty ofthatoriqes theyicovist supgorrBiir deicebiady

def i ni ng "B TEAMIEF™Y 3Folr pkatestorthecumisn of irGla@INXBIIR PhomRARHS 1Eed W MAb W AbnipRaidint h sai d
chanber scafmgses. suppl ying ink to said printhead; 10 characterized by said ink
cartridge bei AGonpRe Rl b3 QRN T b.Sens L. dE sai.d printable media from
sai d prighfeasy GYLLher features o _c% ﬁegg?g%\afee"&r)l{:?%a"?/ﬁTIQﬁa‘yB‘é’l‘%\'Pf‘scf’é"ﬁt fromthe
fol | owi ng description " BEIEE" MESrsy Brmecty CPHEITREN NGSI n or der to assi st
wi t h describing preferreg® A t| [Peckeruamed on] reference will be
made to thel5 fol |l ow ng p@éﬁ%gjoosm which: EIMI62is a3 prihter nodule; FIG 2is a

camera nodul e; FIG 3is a e FH-G14P4 a5 conmuni cati on
5is a flash nodul e; FI G GWﬁ@gnudui e; Lil;/ 3.26 HS—a—{ aser no mm”mm’mmur
8i2§ an effects nodul e; FI P&vAloaoGhar act er 3 MERUe; 25| G 10i s an adapior
modul e; FI G 11is a pen nodul e; FIG 12is a di spenser nodule; FIG 13is a first
conpact pri nt&cmp@rdringystini@f pbids ad fhics infas SEG oA N 1 =T -

conf i gurredacdavu3 R kEJw@stzﬁkﬁhe%ﬁ&uﬂLJidm&P”Pa%ﬁfgr??9 E’&P@Eﬁ' °ilmg%°rsgit\i/e§,"r{?klfi‘"éd%‘_’6i s a
fourth qu;rg( c,;:;(haps‘[ehgr}er conf | g_ura Lo PTG 171 '8 A9gsapt Bty vt swplared where
Printer Nodul e of FlEesysely ifinesatndesis ascparas sait Insities cavalle cariridsisa felagvely nnk

cart ri dgéTroys PRPrAT 1o EDBERORI IR TGN IORcomikdE pRiRERERREDNEMRIE iMENTL S ReE©F i ng

t & FI GS U veje Higter niokiele @d @ur@forSABMMaubtibi iitbe FRRAliE & sikNAharl-2QGh !E.}I%E.jm %J'(?nli( m a
conpact apilabRifeprintyst em | ndi vi dual nodul es can be attached an et ached
fromthe conpact printer configuration to allow a user-definable solution
to business-card sized printing. Inmages can also be transferred from one
conpact printer to another wi thout the use of a secondary conp ﬂmmw
Modul es have a m ni nal us%g@hﬁ#ﬁﬁ@#ﬁ al | ow strai ghtforvvardmmﬂwmmm :
40 A conpact printer syste RULESt s of a number  of SRpRact
printer nodul es connected together. Each conpact printer nodule has a
function that contributes to the overall functionality of the particular
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i mage proQ%%si ng nmodul es including a Printer Module (FIG1 ), a Canera
Modul e (FI 29’7 4hd a Menory Module (FIG 3). |mage pr ocessipay/ACudIebHT ar e
primarily what sets the conpact printer systemapart from other pen-Ipkepy 7003
devi ces. I nmage processing nodul es capturez-print, store or nmanipul ate
phot ographi c i mages; 20 housekeepi ng nodul es including an Adapter Mdul e
(FIG 10), an Effects Mddule (FIG 8)) a Comruni cations Mdule (FIG 4), and a
Ti mer Modul e (FI G 6). Housekeepi ng nodul es provide services to other
nodul es or extended functionality to other nodul es; and isolated nodul es
including a Pen Mobdule (FIG 11) and a Laser Mddule (FIG 7). Isolated
m)du#es are those that attach to the conpact printer systembut are
conpletel ys‘i”ﬁﬂéf)‘éﬂﬁmmdﬁ"r&ﬁy ot her nmodul e. They do 25 not necessarily
require power, e foBythenemiopiaas ien @iz AMLAREWS e thk Al les are
defi ned beﬁﬂm&ﬂf&m&w%g&mmﬁja l%médﬁ%y sri: vide is typi@g' ?"y%fhﬁg%?%%’r at ed
into ot hera,pg&akcid g)cﬁlclgfrtlavai cq)rsﬁ. t hough Hou ‘ekeepi ng nodul es and i sol at ed
modul es are_usef ul . COMPONaTtS™f FPPa™BeHIEY printer system they are extras
in a_ syst eM YEYTREIUYE Vigh spidrhggeberp fonwpabyinie ingto sanicbriplivat ogr aphi ¢ mani pul ati on.
Li f 87 si ze fharscteyizel by soid ink extriidgeuming focsel Bn 46 GIFRAIde FTEdid Hriftlble RGN BS i @BnGiOWN i N
FIGS 1 to 12, aRth&raidy fnSiNdiligvihiald r .connecting various
nodul es 30 toget her. are shown tiioﬂwllgi@%ég%gﬁoﬁgg%g&lgld%%f“oé‘hovvs a printer
nmodul e thag -rﬁgr ates a cor@act pri nt head described in co-pending United

‘“ﬁ%ﬁ g

n

States Pat eRryf CRNBTEEPRAVENGS| n t he Background section of this

appl i cation) i nBeHpérasisbwithideseriging prferay enbafirRitesT Ge Jnventivh, rét@d @ wWiled mhd@ aer ewi t h -
as & Menj delloping figukemahiciThe Menj et printhead is a drop-on-demand 1600 dpi

i nkj et primder itDgnelfaguces bilevel dots in up to 4 colors to produce a
printed page, of, g particular width. Since the printhead prints dots at 1600
dpi, each 3do,t I's approximately 22.5umin dianeter, and spaced 15.875um
apart. Because 'tHE"BPimetdlsg is bi-level, the input i mage shoul d be dithered
or error-df94 uderrohwmida@stoduiesul ts. Typically a Menjet printhead for a
pardd cul aFiGHplis o@ihin@aud: S pagewi dth. This enables the printhead to be

st at i onar yiend i?JanMﬁodLl?e paper to nove past the printhead. A Menj et

print head g, cal osed of a nunber of identical 1/2 inch Menjet segnents.
The printer rmdu ?“fﬁd“éeorrpri ses a body 11 housing the Menjet printhead.
Power is gl?pspl i effppts modulay ee volt 40 battery housed in battery conpartnment
12. The pFIGH hésdhirseambdudat ed t 0 commence printing when a business card
(or2ssi ni | @G 181 266 dpdRloglpl € Media) is inserted into slot 13. Male connector
14 and fepg! ¢ qs(%nnnect%r. 15 facilitate connection of other nodules to the
printer nplq;ul e 10, T2 shows a camera nodul e 20. The camera nodul e

provi des a d%i (e ISprEeiTPgEt: camer a conponent to the conpact printer system
as a nean§SdP éaftstoinprg rimageseuraddie camer a nodul e conpri ses a body 21

havi ng a Fiémal & aRicéalkdniplbbrdlelfeblighReh.E 91) WD 001 71349 PCT/ AU00/ 00504 2 4
NOB02U03  Fi6 18 ORR&firk Bmp2Lprinty bGP Saias. directs an image to an i mage sensor and
speci al i zgg Mge . Rrocessing Cchi p Wthin the canmera 24. A conventional view
finder 25_is. provi ded % PIRT fonfiguration; ens cap 26. An inage is captured when
the Take BULT off @pipdsd piersds tielPringaModule eff1G kmges are transferred to the
Printer MIEUS eisdErofsewiichalbisesueint capide)t | Ng, nani pul ation, or storage. The
Canmera Modul e al so contains a self-tinmer node simlar to that found on
regsll ar c . Menory Modul e 30 conprising a body 31, LCD
32, IN buﬁ@ﬁﬁfé@ﬁgﬁpﬁ%%?FE%E%%E’@EWWFton 35. The Menory Modul e 30
is a standard HWOUENE Riedde Raherepreshawn gerips mbdolgy taapthge berifama g@spaciapiid Eyael. by t he
Caner a 20"™divfdyal mogiiay Fap berayebtidd@ndsitiadh&iFrod he tofPd@finter EAfduraftdn W Mlbvd bseh AR DE solution
accessed tebllSih@f-CaﬂItsizédlﬁl‘iﬁtini.ﬁﬁQzls Eﬁtialgc{beqsnsfa{ted &JMHPJZJ .al:t-plri ?c%%laéil)&hicr(evntﬁo EU| ofa

resol uti Q%ﬂwwﬂﬁérsi?s%%%?dggsh%iahem"," cess 1o 1ndivi dual “I°mEgey: e 3g of 2

t hgrbnai | resof yt' g)pwﬁr ovi des .read accelsiy YEv e adintgrior i n t hunbnai |
form 10 The Nenory WOGUIE™Serigtrdisraqesits of@ nubeiefcomnae piines mdules connécedmagetrer.
connect or=*3EoHRCt Rfites medyla has e fupgtioBFat cotibutese e ovaralChudcfommikyeds GORRABKE BhFcdhikQW the
modul e t sotfeurttion Bt tagachirin®i nloBad is ©REkIPhapd i &9 b hys @ [ wilhS,npr ovi ded
70 ¢ he coianbae MBI e4es b Sk e B i SR e'
is shown in FIG 4. The comuni cations nodul e 48 ConsTEre Pifer Svicssemedetror 41
and a cable 42 that term nates in an appropriate connector for a conputer
port) such as a USB port, R5232 serial port or 15 parallel port. The
Communi cations Mddule 40 allows the conpact printer systemto be connected
to a conputer. When so conpected, inages can be transferred between the
conmputer and the various GTEEIEQSHEET@%EGI) printer system The

comuni cati ons nodul e all ows captured i mages to be downl oaded to the
conputer, and new images for printing to be uploaded into the printer
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i f the C%Rgro@?i}godul e i s subsequently detached fromthe conpact printer
system t #r ed image remains in the Printer Mdul e, PENAUSM050E

printed out as many tines as desired. The Canera Mdule is sinply thgﬁ h\? 2003
capture images to be placed in the Print2r Mdul e. RECTIFI ED SHEET ( Iﬂ

91) wo gonl349 -6 PCT/ AU00/ 00504 2 4 NOQU 2003 FI G 15 shows a further

confi gur atT BIF°F A dime efisompasypingt poduesdemneateds The furctionglinymé e tomphctpontés brefimendidepaiaat i on
of F1G 140" thgrompeet pariyodduireinthe gifen Bdnfigudibn. t he user has the ability to

transfer i mageghdreinpamd iRl doft@tonMaduh i A A& ALRa, contai ned
in the %M%em%ﬁorég and 1O R 1%'3? & e&ioen:}i‘gﬁcgnsﬁ ﬁ%‘iﬁgﬁ%ﬁ%ﬁ'ﬁg@ggﬁ afoﬁ%mwglﬁs&? y
Modyl e, apd .then either send§ that TMage 1o  CHe BPPAPEer EY Brse 2P &8 aci ng
what ever [ mage wass afs s gasries osisentisurrardapyidepfor gipnsfgreof datse current | mage from
the Printer Molutas efphytitsbcomaion. fbsedimpacrpriper nvchiids Eifsisk oF a tditeal By Dindle Maeketr & The

Menory Mbohakre, aad sfemils contbbRa 18 o Sinklmost SEAEsAGe &@:ta%mﬂi\ndtféaungpogx?eb&r. heTRIGS O
the Print @ﬁcahm%ngcctcw%h@w&%yg&xesm%legs can be included in a given
system e;&gcg&l\%ingg tdhle gu er of |1 ma.ge.sy Y Apaeapfe cchnﬁ?Oéal_ltmﬁls(ﬁewHe%H:ﬁry
Modul e can be disConreeTPREm I IGTHIeisse singigranmectoppqdylesdgrbe sopaerted et cithrriend ofsvet ed t 0
anot her fBFPSPBYESeERFiPmge printing. 10 Wth the Camera Mdul e 20
attached to a Mewowiy phfsicilitoadeRoh Btwadn alMRibthyRct prididimaiies Boistt &4 1o %fm‘ﬁggionas shown
in FIG 15!?ctwtcd’l\ﬁ1eh|$lﬂﬁe forfAI3f the éz)lq;ﬁkt%;nteaﬂmh %.%ec}éﬁn&ag rtmltﬂ(l:e eggggsrpavi sduwcﬁ’ Lhen
transfer l'ngdulz,gndtﬁngidégﬁ%l’.a];lbeq'hfcmge anSHed hetyeen e Etor v RBHErE ie
captured | rmdes ‘can then be "Pri At SY YT teryed mptulst Brapriantyythecemprad eintehigrial
Cogruni cat i ons VA& Praterot R viderdhe Feans By typichdhs afmipesLaripterism e rBfEtrespreduriogatie
system tH&INfEeee bygéen pnsthetehdausetbi | ity to transfer images between a PC and the
conpact pri nt eConpysirain mobhiépcdhbe st yRanf i guration of FIG 15 IS with
the addition of a Communicati |.e . The ni.cati ons Mddul e makes
the Printgy, mﬂgulwﬁbﬁjlo F%r%g& %ﬁi’f%ﬁ“ﬁg‘?@'gw&‘dréé&%“\%‘%w1%%{?1’“@%@%9»
conput er system’ T s ol GTEe RoresspriRtet e Primril i ceschesempest printesysem apafitirem
communi c ST S AEigtdmege Brecesing medslessmnpLAtiBrstoe ontanipliatephogrphicaRgaect ed conpact
gr'ﬁont er ggzl esimds‘;;h E;;ﬂuh&c@fmﬂu&simhﬂﬁAZﬂglerMoﬂulé(bﬁ 16)?43%Fdf§1|s MoARRFIG 1§
rinter n@aided Mt HGH I8 Mod g&%_lggg ne ather podyles funct|on
with res Qg&tcndre@fmg:gon%‘]m S LEC?)Q:E C{UEL Ny g%dgly tory o ceknﬂgemogﬂ?s Frovi es.ervr%%‘:sg & orLeleg ules
Printer Module iIs ther e?.ore e central location for image interchange in
the conpact printer’ systéijied adpies indudim 4 Peyt ModuleyiBiU andor 1asei Meigle FIGRMwlae® t O
ot her nmodUfHEsaragoss hateiat tedle tpymparpeiter bynintHueatetcbrpliiely BREpHidbE! aylo@MMenoddfe. ThblEo
PrZSnt er W destserrill Geqaife@oviel) @MMInal Kved Prdid tﬂtzochlgsolatImmﬁgsiaQ%&Lcdlyb(ajl}s‘lel i 10 is the
central pmeighay in ,mﬁcg@g@ﬁgwﬁ“d,@ti%o system [t contains a 2-1nch Menj et
printhead 16) ,a C hahn/yat ent W WP fVi§e 17, the current image
stored in flas T “BRE PALHT fakdmeguics g gsefy!l cprents i@ campast firintertsivemftey m of
a 3V bat fEFY*1%Yi e defieted R ithpge iraesyng e mipmerttie RitniphBion \Mfé $ize (16 0MEsE fiors Of the
processi FFPact iretemadeitsere stulaoliilFess 16 12 aid bainghscomig Bibds boduc @by c]b%ctiké\%ous modules
i AGOr por age@sr R hdwRBROBcE RGESSi Ng chip to print the stored inmage 1 n high
quality, and g I Brinke nsuring the ink cartridge 17 does not run dry.
The Pringgr Al\/bl(i’laAg Sﬁégcgﬁ&%ﬁpﬁ‘é ed asd °%'Y‘_’§ﬁ‘gﬁ’-“$?aﬁfféc"gﬁ"i‘“rff*é‘r“d"@fu"éfd§ia‘ﬁ‘gI e
i mage (such a8 DUsj HEER he Bickpeousd sestion stibis applicatiencipkoipprateddherp with by eforrncwrkd iefeptdie r
modul es PETHI A2 Memieapringay. Tof Memiapriotead i8Ddrdpaoddnam 1500 dfl @liiphint@ thatplofacet B t he
body 11 lsfel dohié uprd avbles torpmick Eprind fagd of aphr@1a¥adist SincP B Piflendha brnfl acke:P1coPB2 Gl 10
ansl ChaS&itﬁadprokiﬁmtelf)ﬁ.sﬂﬁxEh%zﬂmt@r@an#pgcpd l% h')SElmeg ¢ c% ufel LSl ,nt,ob_t ? chass!s ihlc
Power ed {hQJIJb%Eiﬁqﬁrl.?a are driveh Dy MOtOr' and gear 5 Rrinp e bt P m3ee er s
18b fit Into I Nk Carty e Brresisiyisglypieatly aMemict Riinthrad for 4 paicupar dpplicdiosiipates .
Springs ‘148 Thigreblesgy panthsadiobsseibninrand dievs ihaape @lntoveipebirte @infbadl A §RmielpAnRadLL I al
rol | ers ®8brsedoivarnaser bhi@npaweiRtiMeph egless. 18a. The ink cartridge 17 is.

| ocat ed beyonthebh®er fRdule8H Sombri , card. passes between the
p4g nt heaﬂttg}ﬁloﬂgaqn i e, 'ison km%"k&fsg%étl J]}\?\Esm% ﬁ?( ehijet %%ngeai.%gyebﬁs $pRligd by gthree volt
conmuni catj on between the Thk™ Frheaq  actiyaied torgpmepenss PRING Mhpreabpsiness card (or

M cr o- noul Gl RaRiaTdiaipaseied intorslat 12 fyhls sinasctdrll ¢ and fesstle dolmati 14 taitkeRbnndchicarer t he
i nk i nl et MagYestteyhg nietedn@rigd 19. of the printhead 16. The structure of the ink
cartridge 17 K6 2SHaWcal®s Rodlk 8RTHe Yambrm&abiGor oGl Ldge L7 is formed
froma haskcphdiydGm hshme 306 Bk o0t cs(?})\l gﬁﬁ?@ﬁfﬁ%&ﬁ%ﬁﬂ?ﬁﬁg'poa‘%ngro 0% t abl y
plastic and are ultrasonical 'y Wel ded togetner: Crraepiuk2 e Hirfgar 72 has
two webs |74 that extend to the front nolding and divide the cartridge into
t hree chanbers, 175y holding 40 yellow ink. 175m hol di ng nmagenta i nk and
175c hol ding cyan ink. If g{E@'%M nk schene is used there will be an extra
web to define four chanber$: IR SHEET QRULESIN 73 has two sockets 176 to
receive the neutral rollers 18b and springs 18c. As seen in FIG 17, the
card to be printed noves between the neutral rollers 18b housed in the
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. Z 4 NOV 2003 CLAIMS An ink cartridge in a printer nodule having R

ful | -wi dt Wa&®&1¥8nary printhead for printing au i mage on p?‘Fﬁéﬁ?ﬂ"@s%di a
conprising: a nol ded body defining a number of ink containing chambek J0V ¥
or nore rollers within said body for urgifng said printable nmedia past said
printhead in. association with one or nore rollers associated wth said
pri nt head; coamelor 227 éens?3 dicommasiragetd arigagnienshr amiapecialigdiiamize preceshing chig withirl the carperd 24k
fromsaid &baEhRiBviéwinGabdls favidl b @M a IGHAP RCARMbEE Alaptutedwitts M TaybuSAI2Tis

printable mg& éappxaﬁ pue‘aLsY\@c%Qo Mntg‘%oﬁﬁe_qak)r ﬁ& cflilellt %UH%MIEdlﬂgeora&ggesﬁL d

printhead. 10 E‘ cart Hgg erein sald ITers Within
sai d body SPE™NadeA ?m%'lslaéeffgmﬁ °§’§T'ﬁ‘°r"31f?“é‘?"§”‘?§§§’cf&’l’°éff ed vm t h sai d

pri nPhead are pB&asheus aMrmors Mgdule30 compgising HhedySLCPi3gdR bugen 33 OXThytpn Itsad FLECT

t here are buwum 36.0hd MxiSry Mol 30is S Adndardxtdyle wadd dbr frakibg pholographis ine@s@praitbe the Chnewi20.h
said print hﬁﬁgmorﬁnodl-lll-b@orés Kgﬂm é@‘ﬂh‘oﬁﬂ'ﬁch% b@at:éésémclhlcm%ﬂ ﬁkoﬂuo‘?@} #lnimhaedoegly

Prgls d: dggggguﬂlresé{uu prov c%g-ee 1n§ rﬁ X rTr]:ess (t:o ))lewﬁi cart th(t)urr]) ax{rcsolﬂtém Browa es rc%qg:%sglork sai d
cartridge msetqta\cw T““Fbm“tf?’r@r conpri sing | nk out | et s conmuni cat ing with i nk
inl d0s on sai d PkMaidredetivle Aauabhes blader mbdaleC@uratidniald g@inglor 35 bamalvicdnndegr 37 e male
conpri si nganH Rkaid EMEdord TREW cheMobiuitdo ﬁ%@n‘ﬂétcd {'enﬁé-l:rg of ﬁknf%@ﬁtfoﬂ. PAGAS fréviasd fhatke
comuni cat [gr d&lg\xg"’w‘naﬁpg\t rall ir Alchsgl d pri nt er ul e. AMENDED SHEET

I PEA/ AU . AT,

“{vgkf " ZTU] caU] éﬁ?ﬂf”ﬂi‘ﬂ’f’é‘&‘u]"'&‘&]eé‘a'f 8’3‘8] 'Eﬂféﬂiff‘&‘&'j“t‘é]°&%f@f‘ﬂ°a‘f&‘§f0]‘sc°a CUredrtal ca
Ul caU] cal] @a]: bt f2cal fromids et freralrzia theeadrde  eomputer port, such as a USB port, RS232 serial port or N
) . 8##B( { v ppeeiie pdod] ThECYrGrahicaBdd) nai]ne addiea e wdbﬁ@hﬂ&k&sea}m}@&awtcaim@u} sapcal] ¢
a] cay] ca] C&Lﬂe&é’a],ﬁﬁw Gtk G AL nﬁ@J b %ﬁﬁe\s b tHe BAAPAE friadF'systeBr TR 99:

. EOKJKIVKXK)\
] c aU] c a] c acjo :mlcat HIE;?%J {P%wzihp%%{ g-gﬁes téi) Lc% ?oa%e& tol]?.gL tfj]an x]el.'cltj% u]»pnn vQOaIJCC a] ca
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aser pointer operated by bu ton 72. As the Laser Module is a terminal module it only has one connector, which in the
example is a male connector 73. The Laser Module is an isolated module, in that it does not perform any image capture,
storage, or processing. It exists as a functional addition to the compact printer system. It is provided because laser pointer
services are typically incorporated into other pen-like devices. The Laser Module contains its ovim power supply and does
35 not appear as a device on the Serial Bus.

The Effects Module shown in FIG 8 is an image processing module. It allows a user to select a number of
effects and applies them to the current image stored in the Printer Module 10. The effects include borders, clip-art,
captions, warps. color changes, and painting styles. The Effects Module comprises a body 81 housing custom electronics
and a LCD 82. A CHOOSE button 83 allows a user to choose between a number of different types of effects. A SELECT

40 button 84 allows the user to select one effect from the number of effects of the chosen type. Pressing the APPLY button
85 applies the effect to image stored in the Printer Module 10. The Effects Module obtains power from the Serial Bus.
Male connector 86 and female connector 87 allow the Effects Module to be connected to other compact printer system

modules.
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The Adaptor Module 100, shown in FIG 10, is a female/female connector that allows connection between two
modules that terminate in male connectors. A male/male connector (not shown) allows connection between two modules
that terminate in female connectors. The Adaptor Module is a housekeeping module, in that it facilitates the use of other

10 modules, and does not perform any specific processing of its own.

All “through™ modules have a male connector at one end, and a female connector at the other end. The modules
can therefore be chained together, with each module connected at either end of the chain. However some modules, such as
the Laser Mo&u]e 70, are terminating modules, and therefore have either a male or female connector only. Such single-
connector modules can only be connected at one end of the chain. If two such modules are to be connected at the one time,

15 an Adaptor Module 100 is required.

FIG 11 shows a Pen Module 110 which is a pen in a module form. It is an isolated module in that it attaches to
the compact printer system but is completely independent of any other module. It does not consume or Tequire any power.
The Pen Module is defined because it is a convenient extension of a pen shaped, pen sized device. It may also come with a
cap 111. The cap may be used to keep terminating connectors clean in the case where the chain ends with a connector

20 rather than a terminating module.

To assist with accurately feeding a business card sized print media into slot 13 E:f the printer module 10, a
dispenser module 120 is provided as shown in FIG12. The dispenser module 120 comprises a body 121 that holds a store
of business card sized print media. A Printer Module 10 locates into socket 122 on the dispenser module 120. When
correctly aligned, a card dispensed from the dispenser module by slider 123 enters slot 13 and is printed.

25 In the sense that a minimum configuration compact printer system must be able to print out photos, a minimum
compact printer configuration contains at least a Printer Module 10. The Printer Module holds a single photographic
image that can be pninted out via its Memjet printer. It also contains the 3V battery required to power the compact printer
system.

In this minimum configuration, the user is only able to print out photos. Each time a user inserts a business card

30 130 into the slot in the Printer Module, the image in the Printer Module is printed onto the card. The same image is printed
each time a business card is inserted into the printer. In this minimum configuration there is no way for a user to change
the image that is printed. The dispenser module 120 can be used to feed cards 130 into the Printer Module with a
minimum of fuss, as shown in FIG 13.

By connecting a Camera Module 20 to the minimum configuration compact printer systelﬁ the user now has an

35 instant printing digital camera in a pen, as shown in FIG 14. The Camera Module 20 provides the mechanism for
capturing images and the Printer Module 10 provides the mechanism for printing them out. The battery in the Printer
Module provides power for both the camera and the printer.

When the user presses the “Take"” bﬁtton 27 on the Camera Module 20, the image is captured by the camera 24
and transferred to the Printer Module 10. Each time a business card is inserted into the printer the captured image is

40 printed out. If the user presses “Take” on the Camera Module again, the old image in the Printer Module is replaced by the
new image.

If the Camera Module is subsequently detached from the compact printer system, the captured image remains in
the Printer Module, and can be printed out as many times as desired. The Camera Module is simply there to capture
images to be placed in the Printer Module.
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of sending sets of thumbnail images to the Printer Module. . .

Multiple Memory Modules can be included in a given system, extending the number of images that c_an be
stored. A given Memory Module can be disconnected from one compact printer system and connected to another for
subsequent image printing,.

10 With the Camera Module 20 attached to a Memory Module/Printer Module compact printer system, as shown in
FIG 15, the user can “Take™ an image with the Camera Module, then transfer it to the specified image number in the
Memory Module. Fhe captured images can then be printed out in any order.

By éonnecling a Communications Module 40 to the minimum configuration compact printer system, the user

gains the ability to transfer images between a PC and the compact printer system. FIG 16 shows the configuration of FIG
15 15 with the addition of a Communications Module 40. The Communications Module makes the Printer Module 10 and

any Memory Modules 30 visible to an external computer system. This aliows the download or uploading of images. The

communications module also allows computer control of any connected compact printer modules, such as the Camera

Module 20.

In the general case, the Printer Module holds the “current” image, and the other modules function with respect to

20 this central repository of the current image. The Printer Module is therefore the central location for image interchange in

the compact printer system, and the Printer Module provides a service to other modules a specified by user interaction.

Detailed views of the Printer Module 10 are shown in FIGs 17 and 18. The Printer Module 10 is the central
module in the compact printer system. It contains a 2-inch Memijet printhead 16, a Cyan/Magenta/Yellow ink cartridge 17,
the current image stored in flash memory on the printhead, and a power source in the form of a 3V battery 12a in the

25 battery compartment 12. With regards to processing, the Printer Module 10 contains a controller 101 that incorporates an
image processing chip to print the stored image in high quality, and a QA chip for ensuring the ink cartridge 17 does not
run dry.

The Printer Module 10 can be used as a stand-alone printer of a single image (such as business cards), or can be
used in conjunction with other modules to print a variety of images.

30 Looking in detail at FIG 17, the body 11 of the printer module is in three parts being a lid I1a, base 11b and

' chassis 11c. Printhead 16 with filter 16a fits into the chassis 11c. Powered rollers 18a are driven by motor and gearbox
103. Neutral roliers 18b fit into ink cartridge 17 and guide a card past the printhead [6. Springs 18c (FIG 18) are housed in
the ink cartridge and urge the neutral rollers 18b towards the powered rollers 18a, The ink cartridge. 17 is located beyond
the rollers 18 so that the card passes between the printhead 16 and the ink cartridge 17. Ink inlets 105 provide

35 communication between the ink cartridge 17 and the printhead 16. Micro-moulded channels 106 in the chassis 11c
distribute the ink from the ink inlets 105 to the length of the printhead 16.

The structure of the ink cartridge 17 is shown more clearly in FIG 18. The cartridge 17 is formed from a back
molding 172 and a front molding 173. The moldings are suitably plastic and are ultrasonically welded together. The back
molding 172 has two webs 174 that extend to the front molding and divide the cartridge into three chambers, 175y holding

40 yellow ink, 175m holding magenta ink and 175¢ holding cyan ink. If a CMYK ink scheme is used there will be an extra
web to define four chambers.

The front molding 173 has two sockets 176 to receive the neutral rollers 18b and springs 18c. As seen in FIG 17,
the card to be printed moves between the neutral rolters 18b housed in the sockets 176 in the cartridge 17 and the powered

rollers 18a adjacent the printhead 16 mounted in the chassis 11c. It will be appreciated that this means that the ink
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I 10% & ( | A chip’in the ink cartndge communicates with the QA chip on the controller 101 via contacts 109 to
authenticate the ink cartridge. If only a single chip is used, a clone ink cartridge manufacturer could usurp the
authentication mechanism.

Throughout the specification the aim has been to describe the preferred embodiments of the invention without
25

limiting the invention to any one embodiment or specific collection of features. Persons skilled in the relevant art may

realize variations from the specific embodiments that will nonetheless fall within the scope of the invention.
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2. " The ink cartridge of claimn 1 wherein suid rolfers within said body are neutral rollers and said rollers
associated with said printhead are powered rollers.
3. The ink cartridge of claim 1 wherein there are two rollers within said body and two rollers associated
15 with said printhead,
4, The ink cartridge of claim | wherein said molded body has 1 generally elangate body.
5. The ink cartridge of claim 1 wherein said molded body has a generally semi-cylindrical clongatc
20 body.
6. The ink cartridge of claim | further comprising ink outlets communicating with ink inlets on said
printhead, i
25 7.

The ink cartridge of claim 1 further comprising ink level monitoring means in said ink cartridge in
signal communication with a controller in said printer module.
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