10 July 2006 PCT/ AU03/ 00153 Received 17 Decenber 2003 1 CAIVERAW\V M E
PRI NTER FI ELD OF THE | NVENTI ON The followi ng invention relates to |g| ta
canmera technol ogy. Mrre particularly, though not 5 exclusive

invéntion relates to a digital canera having a built-i rin FFT"@@AO%
printer mght be a drop- on-denmand printer utilizing ah‘%@‘a‘“{) Pese

system BACKGROUND Known digital canerlas have sone fonrof renovabl e nenory
storage device such as a floppy disk or nenory card. 1n order to print an

~image fromthe canera, the data in such storage devices nust be 10
upl oaded to a conputer to whi ch there might be attached a per| pheral

printer. Known digital canera viding ih instant”
print-out of an inmage phot_ogr?ﬁﬂ@gﬁ%ﬂmgﬁl%ﬁrﬁéﬁmre i ncorporation into a
canera body of a known printer device would not result in a conpact,

easily pO”ﬁEL@oﬁiﬂEfWEﬂBNS i s because prior art printers incorporate a
supply of print | a an employ a 15 print nedia feed nmechanismto

transport the prifhdlgees bvpiarlinde disiuh rresdebplere Moecetifihtierg Bht o t he
ptint nmefli asxchisdyely te Myvenkanaaiats paidiptetistirs hoivy abgitin peingaBush apfintpmignbe antmel 2, are

| arger and BER¥in&prinded\RiRing'D el gdasirable in a portable canera. 20 25
CO- PENDI NG APPLI CATI ONS Vari ous’ et hods, systens and apparatus relating to

the presentgj w are disclosed in the follow ng co-pending

appl i cations W L dgention on
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DISCLOSURE OF THE INVENTION
According to one aspect of the invention there is disclosed a digital camera comprising:
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| NVENTI'ON According to one aspect of the invention there 'S sclos

digital canera conprising: 10 July 2008 PCT/ AU03/ 00153 Received 17
Decenber 2003 3 | a housing; an inage sensor adapted to capture an inage; a
- digital storage device adapted to store digitally the inage captured by the
i mge sensor, a printer located w-thin the housing, "the printer having a
print head and | $heiEst ed to receive digital 5 information corresponding to
the captured i meagénsgersewr tagedthiogiureah imsacor age devi ce; a repl aceabl e ink
cartridge for I@ﬁm&&amtmmarmmmmmmmr on to the

printer. wherer n qe &rﬁ&%mﬁﬁa@w%&mm@mm@w%@dwge on

medi a ext er nal e camera as e gﬂg@r@m rav‘g‘rl es the nedia 10

Pr ef er abPy, mfoneﬂw?rerpaﬂ%? @’P“"E‘{)'ﬁiﬁ I ong * wher ej n t e |rrage i s
captured by the amﬂqe\blembmvdp\fqrépﬂﬂhemlﬂ@rﬁsm%%fi@‘ hapjp gemoeptin,

conpri ses aygia- ondemand col or het printhead. preferably, the housr ng
includes a recepgacl e b befihlia 3R0nal 9910 cabddla Ghthé Biferk NK
cartridge 1is re%ee ved‘p%lh%q%g?f% dge |‘%%I uding ink outlets adapted to-
engage V\nth'f%‘ﬁ’éﬁ&‘ﬁ?‘ S. 15 Preferably, the digital stor ?%n i ce
conpri sel¥ a r enpRrefzibly, tremrafue papprispredpepdiipgin W%WW@%& Bs stored.
within a chaaskdadams.ng an int egraIIy f or med battery housing adapted to

receive and retajn. g ;b d&&& Mmhemg@mm eferably, the canera
father conprises_a speée ens adapt B RSl sigeh t he
canmera traverses ?%'dﬁ é’f%?‘i’bq’f‘sngmﬁﬁe prr nter 1s adapt edé;to be

synchr oni se¢wzm&nh€m@béeﬁmsi§h§’8?‘“§@ﬁtw wiftheollit nt er ejects ink onto
the nedig at ragm&wwwwcmmt whi ch the canera
traverses the Mef|l @ mggmecau&mmbﬁﬂﬁbmmw& t he
captured im Pref eF?VL& "gm’r' orrprr ses: an optical encoder
wheel havin |ngs C ere daII th EOon and
25 an opti cal sePstG'beaﬂa ﬂ@gmﬁgg e opt)étr caﬁ gncoder
wheel i s mat edmtamaﬁwmm W t h the medi a BRI EF DESCRI PTI'ON OF THE DRAW NGS
A pref erged fornh%nﬁ R8T Rpted 9 VEHickrtitedMith the ip@sclNer stbb Sigtitic paittr Byssway  Of

exanpl e onl y \Mtpxg LSRR ﬁmﬁﬁdé%&@%w%%%mmcmea 30
Frgurelrs B‘%‘@tver fdstration o a canmera having a built-in
brinter, in Wﬁ%@‘?@“"&n fop peptured image.
| _ Preferably, ﬂmspeedsensorcomppses .
e optios! encoder wheel having & plurality of markings disposed circumfercatially thereon; and
i 25 an optical sensor adapted to sense the markings &s the optical encoder wheel is rotated in contaot
’ with the media.
BRIEF DESCRIPTION OF THE DRAWINGS
Aprefermdﬁannofthcprcsentmmuonwdlmwbedesufnedbywayofexmpleonlywm
refemncobuﬂuaccomp&mgdrawi_ngs,whm
30 Figure 1 is a perspective illustration of & camera having a built-in printer, in use traversing a print
media to print an image thereon;
Figure 2 is a perspective view of the front of the camera;
Figure 3 is a perspective view of the rear of the camera;
Figure 4 is an exploded perspective illustration of the base of the camera;
35 Figure 5 is a plan view of the camers;
Figure 6 is  frout elevational view of the camers;
Figure 7 is a right side elevational view of the camera;
Pigure 8 is 2 rear elcvational view of the camers;
Figure 9 is an inverted plan view of the camera;
40 Figure 10 is a left side ¢levational view of the camers;
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media to print an inmage thereon; Figure 2 is a perspective vi ew1gfdm?2006
fiont of the canera; Figure 3 is a perspective view of the rear of e
caneo; Figure 4 is an exploded perspective illustration of the base of the-
canera; 35 Figure 5is a plan view of the canera; Figure 6 is a front

el evati onaWovismessof the canera; Figure 7 is a right si dﬁ' el evation) view
of the csnora;, Figure 8 is a rear elgvational view of t ET@gﬂﬁ?oé?3 Fi gure
9 is an inverted plan view of the canera; 40 Figure to is a left side

el evations) view of the canera; AP4a POT AMENDED SHEET | PENAU 10 July 2006
WD 03/ 069892 AFiRE 1A Q24Q0L5:3 sk i s..a _cross-segtjonal side

el evational vig o{lzthae ecanera,tg&é%n%#ic‘ﬁr-%lmfeﬁ f"gaﬁggqé‘}h%re 12 is a
perspectiye view of - t HePTEAFeo1e% fidbecasef shespow shywian 2 ik coraidge ietlgyed r enoved
therefro °‘§fFPd"Hdgure 13 is a farther perspective view of the rear of the .
camera showi ngFigurenBrios firieapcthndcBRELE dr g ry card chassis in the
caner a5 DESCRhEHH g:m%]j{elg:%%gERRED %‘f/’é;’oﬁ?%%%?@? hn“%ii‘%éﬁfn’ém"ff TFRyed

acconpanyi ng drawi ngs there 1s shown a canera 10 bei ng noved across bl ank
print media 20 to print an inmage 22 thereon. The inmage is printed by a
printer V\PIE!.FQ&{P'{IQQxgmemehstgmsdmmgNio canera 10 is noved by a user in
the direction 4 adi arrow 21 after pressing a print enable button
14. The prjnt el_lr? pgn%rg?tgg%p%x??% &PYings e i, GerErR emes 1R being npeedalres laski scl 0sed
in co- perfrFabPEs e Bree Rt huen Thoiregednmited/byheriRaivitin aastmem&.ﬁ%%e

"Manukl | yeamey dbibineve by iise in 4 didotiSPRBSkeS SR pey Docket No. ~— APA3)
referred e pAlQ @y s IRYL ic‘gnplglilegéjg.e. 2, @.hg 2&%%#%‘1#‘?%&"%&9@“3 Wi ew

fi nder 1]wnc§7éﬁa§ﬁ Lé)(r;it 12 and a z00m 1 &h 0sg Sisclosadsin opaending enplicationtfitd zoom
lens 13 i's by reandiped 258e Blamalymasablepripterywitichecet lsesdee@%orled, DobiRERE | S a
pair of dffdrefestiagbornfra-red | enses 42 which serve to automatically focus
the lens 13 in a conventional manner. Digital images are captured by the
camera by act £SOV Figre 2.abecatom 10miudd a vidw Sideeth) £1SRARY 223 900mAl 09 data i s
di spHAy e @peration of thecpuingliedy & bt el FRboRLRE 18 5 APH3 L0 L S PEOVI ded wi th
programkﬁ@m%m4%cﬁgm%%&g§anfgncé%ona sett1ngs as I ENeAY in the
art 20 The camera incorporates a nenory. WIBE‘HF‘PM@H@W%ard door 16,
and a batt er yDigit€ Bnags a8 cdplieed b i nd tery cover. 19. The nenory
card can.he 48l egted fror eg%é)g;}i%%%%‘r’aﬁmc%%zﬁévﬂﬂiﬁﬂeﬂaé’r?ﬂ‘éssi ng
card eject. button 23. ASTER YE( 8 the camerat1pyis providedwith poghymmsitedandaouses a
rem)\é(gbl forypriqus frpciongl guttingsas isKogminghedrtal S0 shows the external features of
the &nera' s Peicaearincoratds A e RS Hebi@ ndl ack and the base of
the 25 caPbind bBEL SvirSo nim%cr?i ned ur,fa‘tcy\é&g??%%rl ARG EYSPIAL ¢ ARy
operatiop, This suriace 5115 dest gifaa Y5ehEonhehiadshe megory card door 16 upon

eject button 23.

As shown in Figure 3, the camera body also houses a removable ink cartridge 27, Figure 3 also

shows the external features of the camera’s printer, At the transition between the back and the base of the
camera, there is an inclined surface 51. During a printing operation, this surface 51 is designed to be presented
substantially parallel to the sheet of blank mediz 20. At one end, an optical encoder wheel 29 protrudes from
the surface. At the other end, an idler wheel 28, protrudes from the surface. The optical encoder wheel has a
plura|lity of circumferentially spaced makings thereon and an associated optical sensor adapted to sense those
markings. As the camera is moved across the print media, the optical encoder wheel rolls across the .print
media and the optical sensor detects the speed at which the camera is being moved so that ink can be éjected
from the printhead 30 at an appropriate rate to produce a faithful reproduction of the tmage captured by the
camera. The idler wheel 28 has the same axis of rotation as the optical encoder wheel to help the camera to
move in a straight line. Further details of the operation of the optical encoder wheel 29 and idler whee! 28 can
be found in co-pending epplication entitled “Manually moveable printer with speed sensor” {Attorney Docket
35 No AP43) referred to above.

. Between the optical encoder wheel 29 and the idler wheel 28, there is disposed a printhead 30. This

is preferably a phctographic-“ddth monolithic unit such as the “Memjer” printhead described in the cross-

referenced patent applications,

25
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substantially parallel to the sheet of blank nedia 20. At one eRg, i g 006
optical encoder wheel 29 protrudes from the surface. At the other e 5

i dl er wheel 28, protrudes fromthe surface. The optical encod lt” ?53;'. a
plurality of circunferentially spaced nmaki ngs thereon a %S% élgg Q
optical sensor adapted to sense those rgarkl ngs. As the 003
across the print nedia, the optical encoder wheel rolls across the:print 30
medi a and the optical sensor detects the speed at which the canera is being
noved so that ink can be ejected fromthe printhead 30 at an appropri ate
rate to produce aAﬁaptbdaambmpmth [ i$ ur
canera. The | &%QJ asﬁeﬂﬁ¥ ign&?’ﬁtlo ase& é% |caI

inEUqﬁ f_-, s3e axi
encoder vvheel Lo he%1 the camer:f 0 Piegfos malding 1§ bptween whigh, therigiomah e
details of t %%‘ﬁ R“Ffén%‘ﬁfff@a’lﬂd éﬁ?ﬁdﬁmm%&lwﬂ%mﬂm&ih;&enmheel 28

can be founﬂ“ﬁt‘g'é%mﬁ‘éﬂﬂilngwap«pwm&wﬁmmememghea) Awthv,g@meg printer
with speell sweifhgiyrkns (PsddQbcERY sif2RIE K boweHRm NG (A E'I“SL{] 9%3 Bet ween
gﬁl E there 1s

the optical SReedahodas fhe the.idler whee sed a
h : %3 'F%‘é; ‘ﬁ’f"?ﬁ”ﬁn%ﬂ“l‘?‘ﬁﬁﬁ%‘l’ﬁ%@@sﬂnlt such

print head 30 Thi s era

as the ' ef e “‘P.WW@Q@SB)@&@P# %é@“ﬁwﬂﬂhﬁe“@%wmermedmpaﬁm

applicati onsﬂl %’1 Wﬁﬁ@@éﬁ&ﬁn@m%&l&%@hj&cemer 2003 5 An

expl oded per spec ThasBonyicmutiop buirbdd &5 ABRLRI SIS ﬁ%ﬁ ,mfﬂ re 4. The
are

mbl
?f;isgl ngyllof?'I ﬁ&@%ﬁ?gﬁiﬁml nt er na:“r'l‘slé%%1 %@WW@‘W’Q}%?&MI Sf. nt

engine are housed e wpainpsinted pirfult bab@. Thag fipro b rioprieelt adj acent
a view fi ndévmﬁbq%wmmmmwmmmmmﬂdgr Il (see Figure 6). A

di gital zoom uni Ink Beliveredrs BOMip34 6he Srieda B0 1iDH 1lkQaSeo [SGelves signals
and power f rRmctdiRige®d. N printed circuit board 40 up%'%%l%cﬁ f E nount ed.

Behi nd tfze IeaseA13 and afm%ﬁhed to the printed circuit board 40 IS an

i mage sensor, 55 SUCH as & e Breingy v 88, TEGm)! cardepitcedificmonedi gi t al |
capture an iy @ WM"WWIW FeMeldetl Intcfuily eriticetionibr 6hrd chdsdi@s addaﬂtyt al

i nformati onW@Mb@!ﬁm%ﬁ%&lmmgﬁgm& r;ermry
card 38. Th&c@%%%ﬁ&ﬂ lg?%g gnn§ eng el %_hl caI to the
mai n prlnte 5Q,HI c %%40 as | capaci f”?ﬁﬁ’ WS t o
energi zg uni ﬁmﬁ”’%‘i‘ HP&”%%%%WM%@M% of the

t ake ?t oﬁ Y assifice (@40 5 kp 35 perermmicating with the eymere Ot coeifny, thd QA i sérmi e qili Nt ed

Ci rcwt boammew'meﬁmthMch@mi&i&deMﬁﬂ%wﬁ&@&%ﬂém&&h@ﬁﬁd to the

printhead 3@pek quariity @il tkinidf n Bb &figed r CUi t board 33. Ink is delivered to the
chip 34 of the %O v] |nk connect or 52 which receives ink from
thepi nk cartridg E}p&?gﬂ r%-&[‘ RPeragonsnty within the, paasratberly s sarcbet he
menory car d°38 @WW@&F@MP@W@Mﬂh@epMm&B@md@press| on
of an e?%ctwmbomded Integrally W|th t he rrermry card chassis is a
battery housi ng'hés&wdghz?rne ,Qgﬁ ﬁ overed by
battery covg&,d];gm éL rece tac A’g %T'ﬁhn A whi ch t he
ink cartridge. i%; g and‘ re aened‘k WH BetoThepi2| udes i nk
outlets 35 v Wy \Aﬁ&g W&ﬁf‘zﬁﬁﬂhﬁt ed with the i nk connect or

52. Ink cartri d@é%h%g@m&%xmwmmmam&%mp 36
communi ¥t |wgmhaamm@smmmw%@m@mmwm%ﬁb % faﬁ dual
pur poses ofmgal mﬁ_{ %ﬁ%tohad%efgs bel Ft sul ta use with
t he camera %gl ca} J.]% type or g@“‘b‘f" ”ﬁ“@'ﬁ‘ﬁl ning is
the cartri lpgure § BoWs PW%%W%%FH&I“%%&H‘@W blesk 48 onponent s
within the® g‘?ﬂﬂt‘ﬁ“ Areli 38 ppatpstat the end of the ink cartridge 27,

) Fm 13 depms the cemera- 10 with the memory card door 16 open and the memory card 38

35  removed from the memory card chassis 39,
. In use, the digital camera 10 in used in a conventional manner to take photographs. These

Photographs can be stored on the memory card for use later or may be printed instantly using the built-in

printing dovice. When printing of 4 pasticular image stored in the memory card is desired, the programming

buttonszscanbcmanipulatedtomakenselecﬁonpﬁurtopﬁn&ng.Apﬁutmblemmu can then be
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seen, data and power to the printhead unit 30 are conveyed by tkigjd!ﬁ_zb%e
printed circuit board 33 fromthe 25 mainprinted circuit board 40
cartridge 27 incorporates four internal |ongitudinal channels w thin which
separate inks are stored: In this enbodinent, theie Is black ink 4S,

yel | ow i nkwibes/egsen i nk 43 and magenta ink 44. These are_ conveyed to the
printhead unit 30 via the ink connectgr 52 (see Figure 4)P B0 MHShe seen
in Figure 12, the ink cartridge 27 has a spring catch 50 forned at one of
its ends. This 30 spring catch biases the cartridge 27 within t he

recept acl@PﬁﬂeMﬁ@oﬁﬁe@&Qﬁﬁ e b 4 | ng, _engagenent
with the aﬁgtlnjﬂggz At s 4(7%I oc%ﬁ.glggcéégy%‘lr] ?‘Hé?‘e@“r?g aﬁfh‘”f"h’éF}g@Eéb? acl e.

These col l ars su round i ndi vi dual perforated netal pins 49 which
comuni cat e wi'f fioHldRs aprristed it wpdificaBrns ol dleaoueARib@as mdak Aaka B ERAPTYDI Cat es

with the @psidete g t8fnd HCBIpESF B présh@in®REbaOFor 1 1& G%Cd%.t Ll geﬁngl %2"ﬂ7ﬁ§‘"ﬁFilé?%iur e 13
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can be sti¥i@atialinovehae frenainhe @RddbdiPl indesEofl 7. e thh@@lr el b &4 'caft antly

usi ngthen&utkvheeLﬂhsWrﬂatéaBQa 8 8 ol BB apatr;"f ilcgl Tege

stored 'Qhé@@i L Vi ard i s desrr
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can ten TAsY e 8mP@?mﬂNEN on thbpEALufthpbadid] Y 2006 WO 03/ 069892 6
PCT/ AU03/ 00153 depressed whereupon the user can swi pe the canera across the
bl ank print nmedia 20 (as shown in Figure 1) to effect image printing
thereon. It should be appreciated . .that nodifications and alterations
obvious to those skilled in the art not to be considered as beyond the
scope of the present invention. For exanple, many different internal
configurations 5 of the various conponents can be chosen w t hout departing
fromthe overall spirit and scope of the invention. For exanple, the canera
body can be provided with four wheels (one at each coner of a rectangle
extending substantially over one face of the canera body) instead of two.
One of the four wheels can be an optical encoder wheel This way, the
canera mght be presented in a configuration normal to the bl ank page
during the page-traversing printing procedure. The ink cartridge m ght be
| ocat ed al ongsi de or above the printhead or 10 in any other internal
configuration dependi ng upon the particular application. 10 July 2006 7 O
WE CLAIM 1. Adigital camera conprising: a housing; an inmage sensor
adapted to capture an inmage; 5 a digital storage device adapted to store
digitally the image captured by the i mage sensor;




a printer located within the housing, the printer having a pringj 2! S
adapted to receive digital information corresponding to the captured | mage
fromthe digital storage device; a replaceable ink cartridge for |ocation
in the housing and detachabl e connection to the printer; wherein, 10 the
printer is adapted to print the captured i mage on nedia external to the
canera as the canera traverses the nedia, the canera further conprising a
speed Sen%@héiéﬁﬁfd to sense the speed at which the canera traverses the
medi a. 2. a of claim1 wherein the canera further conprises a |l ens
and wher eiln t he digmigemérsconpagigtir ed by t he i nage sensor via the lens. 15 3.
The canera of claim 1l wherein the printer conprises a drop-on-demand col or

i nkj et printheadousddg; The printer of claim1l wherein the housing includes a

receptacle hthDQM% %hhhﬁ%&?? at@£§n§pg:|nto which the ink cartridge is

received, the cart outl ets adapted to engage with the
collarsd. 5. Tﬁélgéﬁﬁ@ﬁ%@ deﬁ‘fce@#aareﬁf%t%@félimhetlmged?rqudéw the frgpgatEsotevi ce
conprises a reppuakl 1@a@£mﬁ1yme Bduing, 20 pﬁmerﬂaﬁngceaqmmaad%d G ladvptad B rvdaRE aikital t he

menory card is.sto n_a chassi i rally fornmed battery
housi ng a gm?m i Omlsfp‘e?ré&é\{l?g\/%%h%crlaamed tarn ¢ o tﬁa{h?%l o T evmg’werl ng the canera. 7.

The canera of @ |replaggable \ibkeragiigge tf%éoq@mnmléfre hOSSHECPaﬂ)ldé@Ph%béf’ {ganestion dd ithg rpristet
with the spggd sensor such that the printer ejects ink onto the nedia at

rate ich is proportional .to the s at which the traverses the
o a P or uer BegRRR A e i EPRRE R S lh CHr RoTh G B e |95
8. The camevwmesghe wbd, fhe Lanpdefughen canfpeisigge endedssemysmordaptdrip ansale spead ap phiclcthé
encoder whegl, a8 2.4 ural ity of markings disposed circunferentially
thereon; and an optical sensor adapted to sense the marklngle as the

optical efdcoder W&‘P‘)ﬁ%ﬂ“?bt"’lé"t“’é’at F??“’G‘Bﬁt“&‘&rtmmws?sﬁlet“ﬁ@ pegrahemmieis10 July
2006 PCT/ AigdB/d0e b Bnagieser wiele kk. Decenber 2003 8 ABSTRACT A digital canera

has ajbui kt-i nRrLRLEL dfn ?O«ﬁé@éu?thé RGP Ldulile0Dar0f o BucbR G LRI R% & pPage
external to the canera as the canera traverses the page. The canera can be

mai nt ai ned conpact and Ilghtmelght as no paper 5 storage or paper feed
nmechani smaneed TheprateoMicRdl widreiapd ReRRMcaddsakecqRick hindgecstiiba tolEe batiiabl e

connects g, RER%&%&@E%%?;@& @@%ﬁ%@ﬁdée%mﬁﬁg b oftfers QG4 Y SRNGHARRLER:
(Figure 1) A i
The camera of claim 1 wherein the digital storage device comprises a removable memory card.
20 6. The camera of claim 35 wherein the memory card is stored within a chassis having an integrally
formed battery housing adapted to receive and retain a battery for powering the camera.
7. The camera of claim 1 wherein the printer is adapted to be synchronised with the speed sensor such
that the printer ejects ink onto the media at rate which is proportional to the speed at which the camera
traverses the media in order to produce a faithful reproduction of the captured image.
25 8. The camera of claim 1 wherein the speed sensor comprises:
an optical encoder wheel having a plurality of markings disposed circumferentially thereon; and
an optical sensor adapted to sense the markings as the optical encoder wheel is rotated in contact

with the media.
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