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| NVENTI ON The following invention relates to digital canmera technol ogy.
Mor e partwouBasdsyz though not 5 exclusively, the inventi @aTraloabes3to a
digital canera having a built-in printer. Such a printer mght be a drop-
on-demand printer utilizing a fixed printhead system BACKGROUND Known
digital caneras have sone form of renovabl e nenory storage device such as a
floppy disk or menory card. In order to print an image fromthe canera,
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whi ch there m ght be attached a peripheral printer. Known digital caneras
have no nmeans of providing an "instant" print-out of an inage photographed
t her eby. FiEQD OFETHE INVERTION at i on into a canera body of a known printer
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be desirable in a portabl e canmera. CO PENDI NG APPLI CATI ONS Vari ous
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media. As such, known printers, having a supply of print media, are larger and heavier than would be

desirable in a portable camera.

CO-PENDING APPLICATIONS
Various methods, systems and apparatus relating to the present invention are disclosed in the

20  following co-pending applications filed by the applicant or assignee of the present invention simultaneously

with the present application:
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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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DI SCLOSURE OF THE | NVENTI ON According to one aspect of the invention there
i's disclosed anskigd;t al camera conprising: WO 03/069892 PCT/ AU0O3/ 00153 3 a
housi ng; an i nage sensor agapt ed to capture an inmage; a digital storage
devi ce adapt eﬁ""(l%ﬁgeﬁ“é?’é BEYPERSA I WE" mage captured by the image sensor; a
printer | ocat edigiel stéraga dévive adaprersto store digithlla tha paggicaptored ok imegedingpirt al

i nformation CQLARSMRAREH Whint tRe Holing and SAREMD eleil S BHE ihbRRidNEdpbihal, i Or age
devicg, the printer bein adapteé to print the captured i nage on ned] a

ext erhal “PEE H%agi':g?%}h&d‘ I §t97e8° deirer o AriptgRhsing adepted ia PRt B Septupse dpage gpsiie ¢ he
caner a f extdringo tleomprd a3 éhe canetagm®rsestit ddiar ei n t he i nage is captured by the

i mage sensor o - int

dr op- on- demnEi%%%Flg’pﬁe .°LF{E‘?&Z‘%“”§§ (I’%I;’ln? %sgglc}.ynsf%h%?g éﬂrg glg g;% {Eﬁ%éd%gﬁlg ??laée has

| ocat ed feR¥F¥7thekns epl aceabl e ink cartridge comunicating with the

print head. Pr efeffablp] e pribtieohiidSiadtpplonddnidesSloninkipambadl e having resilient

collagfs and i i jnk cartrid is.received, the.cartridge

Cnel 10y ng | il ’t‘ﬁs%’q‘ﬁ‘gigg{‘geséPC%‘%“a‘féeﬁeé“aagrgpq%&ea{b% G bl Gt e y, the
di gi tal Biweage device conprises a renovable nenory card. 15 Preferably,
Lhe mem)Ly C apdfetably,SheMbRthg Welldts Dredp@NAKSinS reflRoni d&gat;ﬁiﬂd hm\ﬁ?ﬁﬂ{eliﬁf( chieaped N
attery housi adapt e 0.receiv retai. ttery for powering the
canera. Pré “éeg g%ﬁ%?g“ qg?félc‘é%nﬁe"?ké’u&eﬁsrag"r?%?Q’CCB%?Y’Q’&%cgl? Sheed sensor adapted to
sense the spebuferably.ihvidigital sthrge dederespmprisesavenogabls nelverywmdi a. Preferably, the

printer is adppfRslyli RenodyRrNt QRbSSEhind sl ARiRRR koA R R DR fhal, t he
rate which i's proportional to the

printer e({xﬁc%s 20 icgrk .onLo tg‘g medi a_at

speed at *RAPLATENE SPUFRP A FPYIUPLEEr e®RE@i a in order to produce a

fai thful reprBdfgebly,cle @mert fietheragomprisesda spasigensoPrderftertalsénye tht eedspeetth siensor
conpri segmeAaRRtd ixHeagncoder wheel having a plurality of nmarkings disposed
circunferential |y thereon; and an optical sensor adapted to sense the

mar ki ngs as t Fefe@ppitheprintenitadeniqd upsewichpuised ity the spesdrenses spch dhat thomsinigr sigptst he

medi 20 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.
Preferably, 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
25 with the media.

BRIEF DESCRIPTION OF THE DRAWINGS
A preferred form of the present invention will now be described by way of example only with

reference to the accompanying drawings, wherein:
Figure 1 is a perspective illustration of a camera having a built-in printer, in use traversing a print
30  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;
Figure S is a plan view of the camera;
35 Figure 6 is a front elevational view of the camera;
Figure 7 is a right side elevational view of the camera;
Figure 8 is a rear elevational view of the camera;
Figure 9 is an inverted plan view of the camera;

Figure 10 is a left side elevational view of the camera;



BRI EF DESCRI PTI ON OF THE DRAWNGS A preferred form of the present invention
w Il now be described by way of exanple only with reference to the
acconpanywog3gsmet ngs, wherein: Figure 1 is a perspectivePCriA®soeatsson of a
canera having a built-in printer, in #se traversing a print 30 nmedia to
print an inmage thereon; Figure 2 is a perspective view of the front of the
canera; Figure 3 is a perspective view of the rear of the canera; Figure 4

i s an expl odegigREl SPLGbsk YeltidnhilsidsE16v@lidnARieR of hbEnbA SRk XL REN E30FEEA;  Figure
5|saplanv is a front el vatl(ggnal vi ew of

the canera; 3 ure
t he canera; F"&ﬁ?% is7 {pgrspgetvp dﬁfv (ghgé 9"érl %ﬂ/gf CURFE shgYiag, 2p ik fErides Fepoyed
Fi gure 8th¢rsfr<mmelar el evational view of the canera; Figure 9 is an inverted
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69892 PCT/ /00153 4 Figure 11 1s a cross-sectional side

carreasta %\D 03/
el evat i ol 2 DFRSRY Bid chatels iR 4REF%™2 aken at XI-X in Figure 5, Figure 12 is a
perspective view of the rear of the canmera showing an ink cartridge renoved

t her ef r opks CRPTIONIGE ?HE%RE?%ENEMB?D@@!??WC“ ve view of the rear of the

canera show ng a nenory car enove roma nenory card chassis in the
caner a. DESCRInFFIgu@N QﬁlhereIEn@REﬁERREDgENBGBI shiidTa damerkri1Q beiag towedl adrdwe blank

accorrpan;mnnﬂeﬂarz@% P ard RS 92 m&e&h@mmggecsapm Opnpte,l Wi TRV 265985 T ank
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ri ned|a2 int an im thereon elrraels prlnte
Br i nter SRMERi! ‘St‘?PéfE“L%er‘é}“é Hh%%*?eﬁ‘gon inffpated QPN ph afier aztssswg ar?B%‘éEFbW“%Pndéer in
t he di r eTiei mintei malj cpeist ifymal reviopunéhds sihilaetto o stislogd dn pr-pendingeapplidaonbiiléd on
14. The &uu%ﬁla h@%hc&mmﬂ%& :‘Mﬂmrywvw@,&mpmﬁ? édr@e#s%# @9 ep%gke%%d osed

i n co-pendi ng l'ication fil concurrent Few 1 itlhed

" Manual I?P%’i‘?@%{ ®a9¥G nter with speed sensor" (Attorney Docket No. AP43)
referred to above. As shown in Figure 2, the canera 10 includes a view
finder 11, a f{%e¥ fhjgre? ’Zth‘é‘fi‘ﬂlerélgﬁ’ﬁlr‘ﬁ’qséﬁ?wfsde’I&Sﬂeﬁéﬁl&i% w ageom Iye 3oom
| ensl513 Ogerdiiyn sfei@nsond fensZi0 Gibylimthis@iN zabm. but‘c\inﬂlﬂgﬁb@ﬁd& he€lehs@lB SthelSis a bAiesrautbS a

pai r of f%]!xgglfra fre%%ﬂ?es hmﬂ;c% sg (o} Lu?&r?a?csall)é" écus %eurl Xgonventlc%ult Oanrrxfa t ically focus

the | ens I'n a conventional manner I'mages are captured by the

canmera by acty, ot her tais
di spl ayed on %hl%?eé Ci‘?%%ﬁgcf ggélésgaﬁlgl%%gé n%ﬁe carrera fﬁal]gble memor?'ic’lned W th
pr ogr anmithgd %’Uﬁ f‘léj’r‘\%’ed 3 liggd crysspl ihé}l!r’s’ 2ﬁ el?i’dbq cemp 1%’&?@1’@@9"‘%9”&@%@%@% t he
art. 20 e vaiieactibRCRARNR Lk Rbwa inty@l Y card behind nmenory card door 16,

and ﬁ‘) bat t er yThSe L(I:gnrl]erafafsncorpor%gsz a memory card behind memory card door 16, and a battery such as a CR2
battery behind battery cover 19. The memory card can be ejected from behind the memory card door 16 upon

depressing card 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
25  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 media 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
plurality 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
30  media and the optical sensor detects the speed at which the camera is being moved so that ink can be ejected
from the printhead 30 at an appropriate rate to produce a faithful reproduction of the image 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 wheel 28 can
be found in co-pending application 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 photographic-width monolithic unit such as the “Memjet” printhead described in the cross-

referenced patent applications.



battery behind battery cover 19. The nenory card can be ejected from behind
the nmenory card door 16 upon depressing card eject button 23. As shown in
Fi gure 3,wbDhag/ioemoera body al so houses a renovabl e i nk car PCTog®3a0s3Fi gure
3 also shows the external features of the canera's printer. At the
transition between the back and the base of the 25 canera, there is an
inclined surface 51. During a printing operation, this surface 51 is
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card 38. Wq%@ﬁma@qrfwmgwhmm@ﬁs 15 are connected electrically to the
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ener gl ze t
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circddt Ib@alprdlted@atuabCfarddmthe main printed circuit board is relayed to the

printhead 30 ’VHeEinkf Ja%gpt’ﬁm&woﬁtegﬂ)uph{eﬁw 1&ngﬁﬂﬁ1§l¢h§l§els x!wmfn \Mﬁch@%a}a\(e%l@%et o the
chip 34 of t connect or, 52 whi receives ink from

t
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As can be seen in Figure 12, the ink cartridge 27 has a spring catch 50 formed at one of its ends. This
30  spring catch biases the cartridge 27 within the receptacle 54 so as to present the ink outlets 35 in sealing
engagement with the resilient collars 47 located at the other end of the receptacle. These collars 47 surround
individual perforated metal pins 49 which communicate with the ink outlets 35. A chip contact block 48
communicates with the QA chip 36 located at the end of the ink cartridge 27.
Figure 13 depicts the camera 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 is 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 device. When printing of a particular image stored in the memory card is desired, the programming

buttons 25 can be manipulated to make a selection prior to printing. A print enable button 14 can then be



chassis 39 by depression of an eject button 23. Mlded integrally with the
menory card chassis is a battery housing 53 which receives battery 37. The
battery iwoaowessezrl by battery cover 19. The rear nol di ng P8Tha®szmoiss3
receptacle 54 within which the ink castridge 27 is received and retained.
The ink cartridge 27 includes ink outlets 35 via which ink therefromis
comuni cated with the ink connector 52. Ink cartridge 27 also includes 20 a
quest i ONdepRGYEKhefc@dh tlfé huepcas BwiB O b Alrbsd the Blahil brinf Heda 2084 Showh th FORE 1h @ M

the QA Q%Q serves t pur poses of authenticating the ink cartridge
as bei ng St T8RP IR “ﬁ@e mnth the camera as well as indicating the type
or quantity ol showll be sppméinddrigpt mpdifidateone end ahtdrafiges. obFoug tor thosd killsthipwes agt notypbec al

i nter nal ¢ofdid-RAAENTH tRfscdp OPMMNRALS indhnkibH. Ror etaﬁnpfeamy%ﬁgqymte,eﬁ G Rurkifens S€en,
datasand power to the printhead unit 30 are conveyed %%fhe flexible

pri nted TMFCHTYS BERPHE3%™ PF Bitic P‘(&h"“%P‘ﬁ‘éﬂgﬁmB‘r‘?"rﬂvﬁﬁi‘ wirt g seorp fthedmgpionThe
i Nk car tFor eigenple, thd camert paly ainds pfosided withtfar madelsl(argi dattdiormal of @ ke atewdidghi n
whi ch sepakatify L %neafage of%ﬁe%gga bddd) L,ma% £ho Mﬁme folNEhells Lah R aﬂgbmaln k 45,

yellow ink 46, “cyan in I nk 44 ese are conveyed to the
pri nt he @i Wheel GThis weys thiecamerg %hgfemsemedsrza pfgratipgyigrgal A9 the ﬂéﬂk@éﬁ deneseen

i N Fi gurtie page-trdvi€ing pHatiaprdcédudgEhe 2nk cmﬁgm@prbb Rgatiatoadidd Or dboe MRGrijheadtre Of
its ds. IS . i Ng. . ge 27 within the

Fecedl ach eVRlEndRu SRSk o P AL ERT L AR R R REGUATT ZL N L0 engagement
with the resilient collars 47 Iocated at the other end of the receptacle.
These collars 47 surround individual perforated netal pins 49 which
comunicate with the ink outlets 35. A chip contact block 48 conmuni cates
with the QA chip 36 located at the end of the ink cartridge 27. Figure 13
depicts the canera 10 with the nmenory card door 16 open and the nmenory card
38 35 renoved fromthe nenory card chassis 39. In use, the digital canera
10 is used in a conventional manner to take photographs. These photographs
can be stored on the nenory card for use later or may be printed instantly
using the built-in printing device. Wien printing of a particular inage
stored in the nenory card is desired, the programm ng buttons 25 can be
mani pul ated to nake a selection prior to printing. A print enable button 14
can then be WO 03/069892 PCT/ AU03/ 00153 6 depressed whereupon the user can
sw pe the canera across the blank 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 thout
departing fromthe overall spirit and scope of the invention. For exanple,

t he canera body can be provided with four wheels (one at each corner of a
rectangl e 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 canmera m ght be presented in a configuration nornmal to the

bl ank page during the page-traversing printing procedure. The ink
cartridge m ght be |ocated al ongsi de or above the printhead or



10 in any other internal configuration dependi ng upon the particul ar
application. WO 03/069892 PCT/ AU03/00153 7 WE CLAIM 1. A digital canera
conpri si NgO 03Am648021Si Nng; an i mage sensor adapted to capturecamuoneges3 5 a
digital storage device adapted to stofe digitally the image captured by the
i mage sensor; a printer located within the housing and adapted to receive
digital information corresponding to the captured inage fromthe digital
st orage wewleeM: t he printer being adapted to print the captured i mage on
nedia external to the canera as the canera traverses the nedia. 2. The
camera ol cl aftfieH2l GISFSPHPTSRE camera further conprises a |ens and wherein
the inmage is 10 captured by the inmage sensor via the lens. 3. The canera
of claimi1l whhuine t he printer conprises a drop-on-demand col or inkjet
print head. 4anihlge sesoredapedrb cplugeiamindgtyher ei n t he housi ng has | ocat ed

theregn a rep i | - I | j rinthead. 5.
The ?ri nt er o% (ﬂ%ﬁg%g%%ﬁh%%?%%&% ﬂ%gﬁ%ﬁag%%agﬁat%g%_waée}é%gggﬁn%&l e havi ng
resilient col? ginter losaed ity thegusipgiapdradamied tp Freeiveaigitel; ipferaation cprsrondingito thene
cartri dgépiurg inigé fign thé\lkigiQLEdrat Sevitel aRtpatted Oing PR Yhidt e tdpRired Ghdg@bBmedia6. The
canera of  cl ﬁi g} 1 whergli n th% di gi.tal .storage device conprises a renovable
external to the € cra as the camera VEIS the me 1a. . .
menory cara. e tahera of cl'aim® wherein the nenory card is stored
wi t hi n a2-chasBliesarhgsa/df plgimalrwhenqin ghg canherafurthergomprisedralens andywhbrein dieirpgadapt ed t o
receiove @pelrell 6 thd ihagt sB3s LR 1hQr powering the canera. 8. The canera of
claim1 further conpr.isi a speed sensor adaptedq to. sense the speed at
Chich 1hb | 50Tl SHRTES pray et B Rar R S B PR BRI als whor ei n
t he printer i Thegaag @dlaind wheremyhebbusoghas &datend thereirt dreplaprblednksegnggr such t hat

the pri nt@imuBikaRRs Wil dtoriida@ the nedia at rate which is proportional to the
speed at_which th nmera _traverses the nmedia in order_to Produ,ce a

e cane . ) .

f ai t hf ul >r epr CERERFTORCIHP 4 (Hhereip hp PaupiRgnglyfgtfrecenterle heyjps resifigptcllagandintg my g
wherEi n wiieh tpisledrisignis cuceieoMprchrsiige inéhiling inkopdetsaddpted REogies wikhizeblldravi ng a
plurality of pRrldnos Ghsrases &ﬁa!d{ fi S GEeCtliteAbtistsRELR bl Ay AR OPLI cal
sensor adapted to sense the nar H%gs as the optical encoder whee S
rotated T'n coHesampera qfplpim 6 whereigghg imgmory prd is stored within a chassis having an integrally

formed battery housing adapted to receive and retain a battery for powering the camera.

8. The camera of claim 1 further comprising a speed sensor adapted to sense the speed at which the
20  camera traverses the media.
9. The camera of claim 8 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.
10. The camera of claim 8 wherein the speed sensor comprises:
25 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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