5 Juby 2005 -1 Digital Photo Albumw th I mage Enhancenent and Ini t nal
Printer BACKGROUND OF THE | NVENTION 5 The fol | owi ng i nvention rel al®duly 3085
digital photo albumw th an internal printer. Mre particularly though not
exclusively, the invention relates to a digital photo album having a

pagew dt h drop-on-demand ink jet printhead and a source of print nedia

| ocated in the body of the digital photo album A digital photo albumis

morory card on vt FRBTBL AIRRYYT Wit InhBd i ncenfelity oader
diepl ays an image on an ef cctaB INSBERAL FHIREER or mng part of ¢he
di g!ot a?/ phot o algbum Digital photo al buns thus provide a goﬁveni ent way for

transporting digital imges in a manner that allows for their quick and
spont aneous di splay. Furthernmore, digital photo 15 al buns can i nclude

i mage manBACKIGROUYND o THERNVENTIONSt ored i mages in accordance with a
progr d set . of aracteristics. These_ipmage enhancenent techni ques can
be usbd to or 48¢ é’g‘gwli“%tl?‘éenif’? delries da A deitel oty Mhyith e iadsamali Rsintest
text, |abBidre peftfeulalfB@Bugte APABERITREY, GRE iAVBRoR Selbiés WO % & iuge;g%‘(d E{Emm

ks an y maki ng

unwant ed portions of an inmage such as obvious dirt mar

r ot at i onaPavapgia \pagevaidilodrap-anodaneandi ink éet Ebathepd ead ofso@@e ioffpget prdindseitat)
har dwar e e 1pendi ng application USSN 09/ 112,786 the
R ] S0 ol

contents o0 cor ated herein by reference. Exanples of

i mage processingdigitall pheo eallsan ibayfioallidaiporable dectRARd iR irfatiang USSN
09/113, 070, 09/112,777, 09%3, 224, 09/112,804, 09/112,797, 09/112,796,
09/ 115 o78lectgyia mgmesy card gg miyeh iy stprechenerornays Jigiwbimarss- 04 rawtrdadys isidy;, 054

t he cont efeS1iSkat WhofNas d. her.epn. reference. Mich
of the benef ilgo\fﬁ_msuch%%%rlga e|>(/gs %rﬁ? ep&égé ?R) %Egﬁocagﬁgﬁwﬁlﬁgayf %gtln}?gwgeagl if a
pri nt - out elegtranig/display ecresrofoeminggmetsofitse digtalipheth alfianpri nt an i mage, pri or

art digital phgto u nust be connected to a i nt device_conpatible

with t%e pholto oﬁéﬁl%ﬁ%‘?&ﬂ?‘@Wmsrthﬁhpﬁo&d%é*ﬁ“tv?lﬂ?ﬂlwaé&{?r ABSPeEgeigital tmagest hus

reduci ng inhempicr abit hildws ffr thdieqRBeh SobtaitoUiPldye MRthbMEdrY, &iE’ﬁ'ﬁl h&iot 2!
a

storage nediumthat stores the inmages within the di"gital photo um can
be t rbnstdpymg caminglisieimpge swpirntation softwarecthatpanedifi sordfitmageseinfaerondamai ng

the imggsy n&.w C ct g‘ﬁ aprinter, ch of the above
al ternati vesadc noon yedbgetlcgn@%m)?% %% ThiseTinage efishlerient (o6 lques can be
used to create artistic effects as well as enabling the addition of text, labels, etc. Image

enhancement can also be by way of removing unwanted portions of an image such as

obvious dirt marks and by making rotational and vibrational corrections. Examples of
20  image processing hardware can be found in our co-pending application USSN 09/112,786

the contents of which is duly incorporated herein by reference. Examples of image

processing software can be found in our co-pending applications USSN 09/113,070,

09/112,777, 09/113,224, 09/112,804, 09/112,797, 09/112,796, 09/113,071, 09/113,091,

09/112,753, 09/113,055, 09/113,057 and 09/113,054 the contents of which are duly
25  incorporated herein by reference.

Much of the benefit of such portable prior art photo albums is lost however if a
print-out of any one or more images is required. To print an image, prior art digital photo
albums must be connected to a print device compatible with the photo album which
requires additional cabling to be carried thus reducing the portability of the photo album.

30 Alternatively the digital storage medium that stores the images within the digital photo
album can be transferred to another computer having compatible software for reading the

images and which is connected to a printer. Each of the above alternatives can only be




-2 inplenmented if these other conputing devices are readily at hand JQe
prior art digital photo albunms are thus yet to reach their naxinun45 uly 2005
potential as a functional medium for tgfnsporting digital images. 5
OBJECTS OF THE INVENTION It is an object” of the present invention to
overcone or substantially aneliorate at |east one of the above

di sadvantages. It is another object of the present invention to provide a

di gi tal phaprafhRdERRE Mherid %ﬁﬁ%h@ﬂe@%@tm&&gﬁ% hdrld e?h@pﬁo@&t idE%{eM';'t

printer. 1071t 1s a further object ©of the present I nvention to provi
digital phbole dblusmawi thins yehgeeaen Heircamaeintunt potentitli asha fimcéinha moediugprfont ed

i mage can_ be obtaiped without connecting the digital photo albumto
addi ti onaltraﬁmgﬁég%r‘mﬂg?smi ng devices. It is a still further object of
the present invention to provide a digital photo al bum wth inmage

enhancenment having an in-built printer capable of printing a photo-sized
image. 15 DI SCLOSURE _OF THE | NVENTI ON There is disclosed herein a digital
phot o &I h@BIESTRIOR THEINVENTHAN st orage neans, means for nodifying a

stored i mage, TNRUM 6tj6R Ethéd BRI iRVerBloRAb (RBIcoRlel of suBbERal HleRrrodt i ed
I mage, in-built printer means for printing a nodified image and 20 i nage
control niesaisonser ithe ahong disadismtages sel ectively display and print nodified

i mges: stored kd ] o) r nably . i i s, mdified
i n accordance Jﬁ%ﬁﬁgﬂ“gﬁ%@%&%?‘%ﬂé}g%%g@@%ﬁng 2%’@%?29 ?%%?Ef%&g%&%]?aa‘w%/
sai d pre- phags aibmmaniat caphbitities act #rinuilcprisee stored on a renovable 25

nmedi u Preferably digital i es are stored on a renoyvable nenory nmedi um
Pr ef e?@m y t he?tp'lsiar#l@ge‘i @J%g? glef WPt HVanbolp Bevidee dedalmlictopmben vitthum
the body jghgo e&%&%&nﬂ&taﬂom”%ﬂﬁhséxpreﬁ%c@i?%léﬁ@daﬂﬂa%ebzf]ﬂ bE OMRGHLS Wil
di splay screen. Preferably the printer 1ncl'udes a supply of print neda
Wi t hi n t heomnsdimg thg@lighak pleata blbypmatopdiitivhaagnplting er printigalevicss.a nonol it hi ¢

pagew dt h printhead,., Preferably the printhead is an ink jet printhead. 15
Bay 2008 5" BrS el Bt B PR G Ban REvires b abalt At
i ncl udi ngwhaRBgé Bhancement having an in-built printer capable of printing a photo-sized image.

15

DISCLOSURE OF THE INVENTION
There is disclosed herein a digital photo album including digital image storage

means, means for modifying a stored image, image display means for electronically
displaying a modified image, in-built printer means for printing a modified image and
20  image control means permitting a user to selectively display and print modified images
stored by said image storage means.
Preferably an image is modified in accordance with a pre-programmed set of
characteristics.
Preferably said pre-programmed set of characteristics are stored on a removable
25 medium,
Preferably digital images are stored on a removable memory medium.
Preferably the printer is housed within a body of the digital photo album the body
also housing an image storage medium and being connected to a display screen.
Preferably the printer includes a supply of print media within the body.
30 Preferably a printhead of the printer is a monolithic pagewidth printhead.
Preferably the printhead is an ink jet printhead.




aperating the printer. Preferably the printer is disposed within th&?@dé
such that when the digital photo albumis placed on a horizontal s ¥ 2005
the control panel is substantially incI_i3ned to the 5 horizontal.

Preferably the body includes a rel easabl'e cover portion through which a
portion of the printer including the print nmedia and/or ink cartridge can
be renoved. BRI EF DESCRI PTI ON OF THE DRAW NGS 10 The invention will now be

d i bed b 61 W t '
cSor e 0 BB oyt SASPIRGD QR FSRTIIONIAY pe i

di agranmatic drawi ngs in Figure vi ew of
‘a print ewngémtng thegirinttirng conponents in accordance with the invention;

Fi 2 sh hy ee. di mensi.onal ded view of the print engine; 15
Fi Gur e 3 shows FRePRPECOBIFRBIGIDRAPOSH St Ciorkodsr ik vt ke 1 il Photo

removabl e afuis pladddt 6h dARrisME! Wirfdde ke coMtidl thaRiIGk @ﬁbgtﬁmn?%clﬁiea% Ghé
shows a three dinensional, rear view of the print engine with the print

cartri@gehgﬂmﬁali n dotted lines; Figure 5 shows a three dinensional,

sectional view kN [ne. .20 Figure 6 sho a three, di nensi opal ,
oxpl oded vi ew ofotetalf; B Bl SIS (Bl bR o e pE UG rrPosi e MR B2
shows a péhe printeuheluding eepin mddieandyor hitlherdidgl barpbsemdvd. Fi gure 8 shows a
sectional end view of the printhead sub-assenbly with a capping nechanism

in a capping position; 25 Figure 9 shows the printhead sub-assenbly with
t he cappi ng mechanismin its uncapped position; Figure 10 shows an

expl oded, HEYEFe pESECRIPTTON @'Feﬂ-ﬂi‘ mﬁgﬂb@gppl y arrangenent of the print

engi ngo Fi gur e .shows a digit um having a built in printer; 30

Fi gur 12 showdhs Fyeptien i In%%‘ﬁ tkedoby Jvayi of exampleovid selpeRrh ity a

bui I't in ;QkiHaRiing Ql@MEmik GRMEs % dhihi-al photo albumwith a rel easable
cover portai c?n; a%lggFia%ure 14 1s a g%erratic bl ock di agram of conponents

i ncor por at ed i Figural diqys aithréesdimghsiord 05w ofla piigttengiebinntukdangi cogipenénts it - i n
printer. accordance with the invention;
Figure 2 shows a three dimensional, exploded view of the print engine;
15 Figure 3 shows a three dimensional view of the print engine with a removable print
cartridge used with the print engine removed;
Figure 4 shows a three dimensional, rear view of the print engine with the print
cartridge shown in dotted lines;
Figure 5 shows a three dimensional, sectional view of the print engine;
20 Figure 6 shows a three dimensional, exploded view of a printhead sub-assembly of
the print engine; |
Figure 7 shows a partly cutaway view of the printhead sub-assembly;
Figure 8 shows a sectional end view of the printhead sub-assembly with a capping
mechanism in a capping position;
25 Figure 9 shows the printhead sub-assembly with the capping mechanism in its
uncapped position;
Figure 10 shows an exploded, three dimensional view of an air supply arrangement
of the print engine;
Figure 11 shows a digital photo album having a built in printer;
30 Figure 12 shows the internal components of a digital photo album having a built in
printer;
| Figure 13 shows a digital photo album with a releasable cover portion; and

Figure 14 is a schematic block diagram of components incorporated into a digital




DESCRI PTI ON OF THE PREFERRED EMBODI MENT In Figures 1 to 10 of the

acconpanyi ng draw ngs, reference nunmeral 500 generally 5 designat elS July 2005
print engine, in accordance with the i nvﬁ?ntl on. The print engine 500
includes a print engine assermbly 502 on which a print roll cartridge 504
is renovably nmountable. The print cartridge 504 is described in greater
detail in our co-pending applications PCT/AU00/00741 and PCT/ AUOCO 00742

respecti vehyio Qﬁﬁng@ﬂhgg%ﬂpfnﬁrﬁﬁér di scl osure being specifically
incorporated herein by reference. 10 The print engine assenbly 502

.conprises a first sub-assenbly 506 and a second, printhead sub-assenbly
508. The sub-assenbly 506 includes a chassis 510. The chassis 510 conpri ses

fi | ded. The ink
Suppl y chiGSCTAETON DETTHE PREFERRED ENSODMENT, 302 S0a'to a
printhead 516 (RiFggesl 5)1 of7thegecemppanyin wamsmfeg@m:eammmwoaaaerany}e
print head d@égna%é #}ﬁnt' e‘ﬁgfnﬁ hat%g e Qic ﬁ’l@‘"ﬁ?ve%ﬁl)ﬁ) e 69;1[11% Fﬁgr,lng? éﬁt}, ]él&lufiss 3

VISIbeInt elnftra-re spectrumonly erern

i nf r a- r egrinhérigine asémnhiydﬂﬁghwhlémwprmtrrbll%bmrmﬂge dde Rt abllnaigatdef i ned in
the nol di ng 51 her tia u ppl y channel 518. The air_supply
channel 518 suf)r;.}ilf'l giprides ﬁés B‘i"ﬁcﬁ HHgTS‘{‘Br degail I%%Fbiotpeﬂlﬁ@gtﬂﬁph‘éﬂt@ps of

foreign p@UF/Abee/o@?4ﬁaﬁth@mu%@dj@749fre%Jé \ﬁelie)!r %J‘@tﬁl‘fleréﬁl%fl gJ‘@su?é‘Sle%E

510 further includes a cover nolding 5 cover Supports a
purrp 522 spreifiesHly imoepqrates heRin bysreferencet i on purrp, whi ch dr avvs air through

filter 0 th r.int car an aij 24 and an
a| roi n?e opeanlrlllg pg]fge Ay a55° b@BQ?F%‘PFf-PF FufiRt éﬁb'ﬁ?fﬂ“gg B@eﬂﬂﬁg sseamd; nt o
the air sppplhyacbhmeémﬁlgﬁosf t he chassis 510. The chassis 510 further

supports a firg_% drive mptor _in the formof a stepper notor 25 530. The
st epper m)t or 8 58?1a§§§§1bﬂ3hé0?)d%“®223 ohagsig 510y She gb@ﬁSISt»‘rlé)i eomBBes Bhifiest

st epper éﬁ %vfméfi&k%pﬁlﬁ%h%élsom eregﬁgld@a)'h?ermﬁ F:fgwe 5%1@ a

roller asserrbl t cartridge Via & sech
538. The gamly Irﬂ<a|ﬂrmn5318 pemgezg’ersigariﬂém@a@ﬁﬁbﬂeﬁd 58 eigits S407) & the! pAnthad

cont 1 b1 s pBAsEBAy 0308, i prinbged S tasiints i our Boior tabide sT@Tolus Fk which is
sub- asserrbiswé@@ the iSRRRIeLZR SRcHMRISIY C(h&%]maﬁbmé?a%é&‘t& he « a%dr{ﬁﬂ" a 542

as it-passes beneath the printhead 516. al so not ed the
st epper nﬁtC@ﬁrd%b’ ifenrank sunpheckamaels o4 am/@ﬁued fththe pndlding Fa mgeﬁ#ez mthtahle

U 522 1 Y LTSSt 1, Y e 55 LB LS SRk B
512 of t hmhd:l:ﬁams ‘bml&ﬂ:@ obfBeigs pamreh 8na npkxle ghirtof @fe privhedBREY conduits .
20 The chassis 510 further includes a cover molding 520. The cover molding 520
supports a pump 522 thereon. The pump 522 is a suction pump, which draws air through an
air filter in the print cartridge 504 via an air inlet pin 524 and an air inlet opening 526. Air
is expelled through an outlet opening 528 into the air supply channel 518 of the chassis 510.
The chassis 510 further supports a first drive motor in the form of a stepper motor
25 530. The stepper motor 530 drives the pump 522 via a first gear train 532. The stepper
motor 530 is also connected to a drive roller 534 (Figure 5) of a roller assembly 536 of the
print cartridge 504 via a second gear train 538. The gear train 538 engages an engageable
element 540 (Figure 2) carried at an end of the drive roller 534. The stepper motor 530 thus
controls the feed of print media 542 to the printhead 516 of the sub-assembly 508 to enable
30  animage to be printed on the print media 542 as it passes beneath the printhead 516. It also
to be noted that, as the stepper motor 530 is only operated to advance the print media 542,
the pump 522 is only operational to blow air over the printhead 516 when printing takes
place on the print media 542.




in the formof pins 544 which are in communication with the ink SUpﬁ%%Q
channel s 514. The 1ink supply pins 544 are received through an el as y 2005
col l'ar assenbly 546 of the print cartrigge 504 for drawing ink fromink
chanbers or reservoirs 548 (Figure 5) in"the print 5 cartridge 504 to be
supplied to the printhead 516. A second notor 550, which is a DC notor, is
supported on the cover nolding 520 of the chassis 510 via clips 552. The

motor 550 is prong @emingd5 0 biue BhASH SN 0hisBS ?iﬁﬂﬁsa'mraﬁ &1 hR" e
arm assenmbly 554 to pargt)sa i ece of the pl‘ill’ll rredi% 541 , aftggi)agc?nn(gg{es

‘has been phithg Bam ofarinsott4 whishare inseminnmagation withethp iriknsupplydibanneth sl 4rdther

550 carri e .556.,0n _an oyt put shaft thereof he bevel ed
gear 556 %%lééﬁ%%% %&gg\g}g%%a‘%%gteaorugggg EE%SEQIP% %chaé %ﬁ%gﬁgoggﬁ Bt he
cutter assentitiye 564 forldrewingrifk gear ifk6thanthers & raic@bdivs S480@Q5 e d) Yi & ti Ngs
562 in_a chas isgggs pl ate 564 of . the printhead sub- assenbly 508. The
cut t er Jas SERBAZE 8¥hiojhesupplisd tg the printheadisd6) 566, which is supported on a

15 resiliently £l.gxihl -QN: i 70.. The wor my.ge 560
passes 1 hrough ~the gt ailfisd, B biobds Sutolied bl e R 3800 "7
rotated, tdigherohassis Ad0 izodips 552 0Tlanthotdnes56 ug prewvidetieeklris66 skamaieSediidn
chassi s base.pl ate 564. The nount,i bl ock ,570 . bears against a lip 572 of
t he base gﬁ%f"gmsféf?‘i ef?fmﬁs?mgﬁ(t%gﬁsﬁa%ﬁpeweom%&%%&% giter anyiglage ve
to the wors $eal pAfRd thetesdlfom Orehlalifiet o€ Wid g MAbaihNend Lo W&z@riésd'g’? A

the cutter 20 wheel 566 bears a%gl nst an upper housing or cap portion
of thd0pr ibsveledgeariBoansampityut $of therpofs Thapeysded geon 55¢ andsbesawitk hdieveled

ortion. . cu r e 5 traverses,ih ped porti 574,
g sci ssor ?% Fﬁcﬁjeg g%?%@%ﬁ %&ﬁ%#%jé%%@&‘?ec Froastsﬁné‘bgr%n‘lt C[%Edﬂ’ Oén{)%e% ésgﬁrl%\t e
that part rofatabhe sypported nvédlibsarid? 382 Whi hadshebdsogdae veg bege fidtda8dubl he

sub- assenbl%lﬂ_r%(im &gcl udes an ejector nechani sm 576. The ejector nechani sm
25 576 isat ¥2%n the chassis 510 and has a collar 578 having clips 580,

wht ch clip and @l éofter LRnfbhP 658 IndRERAR MR FHod Sds SBLPRS Lol ofNE -
collar 578 supports an I nsert 582 of an elastoneric nmateria Pherei®t. & The
el ast dprer iresilionglyrflexiigde avefSoBen amplmting blovk 670.cfienvags ¢&B4560 phbes Apengings

584 cl ff inlet i th i 544 to_iphibit the i C f
Porer on i ol vRAES TG Ekn el BiaPliftroritnetd SBiratrd it mG~ENobIAgS s
514 and t 50 phi M S4Bel I66 RReAddhd biRRsis bRR ﬂn}g@%ﬁ. ngi&éﬁ%eao& 5{2;‘22 or

platform 586 which closes off an inlet opening o the air pl n

for the s&ftrsparipysekip SA2 ebilic kase plae 588t iphibitrratageu ofdhemenntingeblotiasal s
P10 1P S0Py B A R Dy PRESSROIN
20 wheel 566 bears against an upper housing or cap portion 574 of the printhead sub-assembly
508. This cap portion 574 is a metal portion. Hence, as the cutter wheel 566 traverses the
capped portion 574, a scissors-like cutting action is imparted to the print media to separate
that part of the print media 542 on which the image has Vbeen printed.
The sub-assembly 506 includes an ejector mechanism 576, The ejector mechanism
25 576 s carried on the chassis 510 and has a collar 578 having clips 580, which clip and affix
the ejector mechanism 576 to the chassis 510. The collar 578 supports an insert 582 of an
elastomeric material therein. The elastomeric insert 582 defines a plurality of openings 584.
The openings 584 close off inlet openings of the pins 544 to inhibit the ingress of foreign
particles into the pins 544 and, in so doing, into the channels 514 and the printhead 516. In
30  addition, the insert 584 defines a land or platform 5.86 which closes off an inlet opening of
the air inlet pin 524 for the same purposes.
A coil spring 588 is arranged between the chassis 510 and the collar 578 to urge the
collar 578 to a spaced position relative to the chassis 510 when the cartridge 504 is




removed fromthe print engi ne 500, as shown in greater detail in Figure 3

of the drawings. The ejector nmechanism576 is shown in its retract July 2005
position in Figure 4 of the drawings. The printhead sub-assenbly 508

i ncl udes, as described above, the base plate 564. A cappi ng nechani sm 590
is supported di splaceably on the base plate 564 to be displaceable 5
towards and away fromthe printhead 516. The cappi hg nechani sm 590 i ncl udes

an ¢! ongaRoteDHEINALEANGAMOSIR a8 ST 8er JIRI RFLUE!3 LEaRYPROLLE] Y

a displacenent mechanism 594, which disp the ri it
Wi th the prhermi¢nteranghanigme)76tih shovpr inrtstretatt&lfositoni in Hipnrat of the dEowings.sel v,
when the printhgad 516 i.S _pperatio e displ.ac nt nmechani sm 594 is
operabl e to retracdt T he dsp 'agsgﬁltbhjgﬁ{)@cg’gﬁ%ﬁéﬂ?spcﬁﬁ‘?‘?eﬁr‘f‘w& the bass plACRE4dAS 16.
The pri nt hapsing wiechsE&RTHP i5Ohpored UiBRcebl b tRande SIRPSE4L 1onRY 4 on
whi ch _the %?ii %t head 516 is ?r%&jr?t ed. ?hg r]rjlu}lrdi ng_59%,§ togettr?er @mkl{lﬁcegﬁl

i nser t 25990%pida ragddavay dipm the pyinthsad 966. Jdri erpping prskangen 599 inchudeglan

whi ch the j i e image 1s to b inted thereon..
A orcove Topee B2 BRagB AT SHER SIS T RSt tuhested by B hulasineg
mechani s mmb@Bapiso] $di whicheiispldees thepid 592 ERCHAIGH&NVEROhE Eriht!he&d S16-RRE1 M
position. An ing eed arran%eme t 702 is supported by the insert 599
beneat h t RSO p{Jtﬁt 150 Hropsrarve. Thanyessely. cwhem the pathsad  SA02iscopapationel the
Spi ne por t§ 1BnEAS k0 [ ion, 704. . The
spi ne Bort i%n[hcélglgmgﬁlgct he cgg? F\S;Q?e ()r%ﬂggg{rﬁtgdggﬁﬁgﬁn@gdﬁ gé’? %%Eéﬂn}eﬁk V e%le
gal | edPes protheathSth are in comunication with the ink supply channels 514

inth hassi s 1510 fqgr feedi ng i i.a ssages, 710 (Figure.7)_ to the

ori nt ead a16. W Panieat SEFo S enkR a0l B e FuirortBp Minsls 46 o Wk pi ne

por ti 0N 7K préd ey 18cis miodtell THS ROREI, 1¥cRfet Wihah BIANSIoSuAlEe ikt ded
ichis

to the printhead 516 via a TAB film71 ( 25 held captiv et ween
the inser MBHOL199. defanasikpassage 33 Brieahewhichobe prine mediadf42gpBes whal ades

an angl ed ;WL APisRQ LI f i I d.circuit.,bo PCB) 716 is
supportedlon&glr?gesbg 8@@6 t%re@ﬁ'eA%i%r?g’leggretl% génﬁnfiizil.l tﬁ%’@“ﬂ“@(%‘?%w es
el ect #5 calthecoapipargt mechdnisth 9T Abbjédts whéd 2hdyagiehd) ehebligigh 500 Gs ﬁﬂﬂ:@@@%
with the TAB film712 via a rib 718 of the insert 599. The flex P 6

supports BO¥BEs 720 30 thereon. The busbars 720 provide power to the
i nt head 516 ; i i 500.
print hea anink FeddRrRLORENPRVGE ﬁlﬁiapgﬁt&m?g g%niiﬁigerpbd Q&e@éi}ﬂ% %aﬁllﬂogﬂ(?rr

Further, a canmera print engine contro I p suppor ex
PCB 716 t 6g&t hbe ink tfeedaagmgshiept (TAdtcosipoisey awtpich pattioheT04 and @scasirgal0d he

tcﬁlr tsr ilggg lgfg&ﬁﬁ;'&%}gﬁﬁg?pqﬁé 119<|)r%01r‘fi1 984.Cﬁ1répslp{n%%tomvgnt %4%?13 the (i:agltng%g,i I?e%vge?&her'r:l?r
20  define ink feed galleries 708 which are in communication with the ink supply channels 514
in the chassis 510 for feeding ink via passages 710 (Figure 7) to the printhead 516.
An air supply channel 711 (Figure 8) is defined in the spine portion 704, alongside
the printhead 516.
Electrical signals are provided to the printhead 516 via a TAB film 712 which is
25 held captive between the insert 599 and the ink feed arrangement 702.
| The molding 596 includes an angled wing portion 714. A flexible printed circuit
board (PCB) 716 is supported on and secured to the wing portion 714. The flex PCB 716
makes electrical contact with the TAB film 712 by being urged into engagement with the
TAB film 712 via a rib 718 of the insert 599. The flex PCB 716 supports busbars 720
30  thereon. The busbars 720 provide power to the printhead 516 and to the other powered
components of the print engine 500. Further, a camera print engine control chip 721 is

supported on the flex PCB 716 together with a QA chip (not shown) which authenticates
that the cartridge 504 is compatible and compliant with the print engine 500. For this




-7 purpose, the PCB 716 includes contacts 723, which engage cont actf 725 in
the print cartridge 504. As illustrated nore clearly in Figure 7 ot J1Hx 2005
drawi ngs, the printhead itself includes_ ,a nozzle guard 722 arranged on a
silicon wafer 724. The ink is supplied t0 a nozzle array 5 (not shown) of
the printhead 516 via an ink supply nmenber 726. The ink supply nenber 726
comuni cates with outlets of the passages 710 of the ink feed arrangenent
702 for fegiseg tekCBO7ihendddYedRifachO?2d eqnih én%? @Ebﬁﬁ&?%s%ﬁmeo&im
demand. In Fl.gure 10, the air supply path 'for sup %/I ng air to e

print head B1Hdgg3&hown in greater detail. As illustrated, the punp 522

i ncludes an inp r, 7 cl osed, of f-.b d, 1Q cap 730.. The cover

mol di ng 520 of j%#elﬁgtﬁ%%gfnso : ?S)IF ?’F&y & ?‘8‘%‘837_?%@58 dmng%&etﬂéﬁth‘??géTSFgﬁncf‘z@ﬁ_ The
cover nol di mgzE2ghahb322 beadied oMl Slic@PRBFRT24 3PhAi ik BEpdiell 194tdShie WGY! NI
736. The air _inlet opening 734 comuni cates with the pin 524. The air

out | et 2opdRPintfovag of tegrringhead 6 Yiman Anl sunphp membea A6 | THE L8k whppli ménber
channel 5785, conpfificdi, B uhhs Mo pbdoRfes TS0 D b YescAimamon tdacote
D Wi ch | ccomTo e e e e 71 ter 738
ha_s’ afilter ellgmmggﬁoﬁiﬁﬁif&@?wﬁbé’rﬁ Yingééfgt&_tb? Priaiheacdbf 1Gisrabowntivr

sui tabl e fordak@deRl. MRANIBstralfE tld f)lf_ll_ﬁ% 5?? gr@%s Eiggmgleﬁerhﬂ"é.sc?&et}} b}ﬁ%?:eﬁtigr :

having a base 742 and a lid 744, n opening
thereilf. AR 73Qekierngvaumoidingci2Psefdho thastiy farnsiad revept@lad Thor iitse ipipetiecT Dy

the pin 2 vantage of. .having.th ir.filter 738 in the print
cart 11 dge B80T PRARE L R herhs Y oPite Taf e e usficarerihe 1961 P
car tri dge iill6dopchirgeTd4acmtinuditatbswah tRdpym A9 ehe hirldiflel HYGR Pk e@é% aigfo &1 1
punp 522 is driven by the stepper notor 530, which also controls feed of
the print Bfedf SuRDly Pﬁ?@nﬁﬁm‘ﬂ b idgued Osis derngs a obiddlackdinsotbats fed e
required DL ENGin i LI t. |n 25
addi ti on, fﬁg,gn Eﬂr%galggdr@ﬁyrmt or 9@%@0&5“3‘8‘33‘5‘? gge g%%t}rﬁg{(f?\gﬁoﬁgﬁ%t Fieﬂﬁlﬁﬁ 3be and
for fé2di pynthoed. Prd ait doeeh anll 53h231e0pump ﬁpﬂiimtmﬁﬁed Blan afélggﬁér mdsl,ve&hich is
consunm ng_conponents. are i.nclu i e .pr.int_engi ne rendering it
nor e corrpg%(ioggrﬂ%ﬂ%ﬁilgah? ppgt m@ﬁ%é&'l he; air ghgronls_oh%@ Aaredemopd 740 |‘«‘a‘ﬂ@h der
to nake tkeyWel fpeehdbd 8r 28 Hp§cﬁn@@tﬂ9@éiﬁ't’abl%i}ﬂteriﬁg?&d% ’lﬁl@‘?ﬂ%&"sf&n@gg@ge
the asse y 2

assenbly 502 is such that nost of the conponents
are recei ¥elpused Bl # canistentheyingta brse JA2 end adid 74k Theilit 74ahdsr ardgeenii¥74d n

Figure 11 i.s..depicted a-diagital phgto albu avi.ng.an internal .
printer. Q%Q%dgﬁ%ﬁ%%na%f)ﬁ ?%H%I?ghg? §%ie‘fﬂ |bgdaebPrgr%gd§}n§g&p15Weé%2 tﬁ%ﬂy ng
the p2@ nt 624.40e adkentag of haCingahé &if Filtef 738 tROBIA AHBYR sdy dittRhRYais GligeN
904, pref %é“blg ghoto size, 1e 6" x 4", is

1s replaced when tﬁe print cartridge 504 is replaced.

It is an advantage of the invention that an air pump 522 is driven by the stepper

=)

motor 530, which also controls feed of the print media to the printhead 516, In so doing,
fewer components are required for the print engine 500 rendering it more compact. In
25  addition, as the same motor 530 is used for operating the air pump 522 and for feeding the
print media 542 to the printhead 516, fewer power consuming components are included in
the print engine 500 rendering it more compact and cheaper to produce.
It is also to be noted that, in order to make the print engine 500 more compact, the
size of the print engine assembly 502 is such that most of the components of the assembly
30 502 are received within a footprint of an end of the print cartridge 504,
In Figure 11 there is depicted a digital photo album having an internal printer. The
digital photo album 901 includes a body section 902 housing the printer and the main .
circuitry of the photo album. A display screen 904, preferably photo size, ie 6” x 47, is




15 July 2005 -8 pivotably connected to the body section 902 about a_hinge
joint 905. The screen 904 pivots between a closed position (Fig. 1&5'}\%%9@5
the screen |ies adjacent the body sectiop 902 thus allow ng safe
transport, and an open position (Fig. 11) where the screen 904 is visible
to a user. 5 Disposed in the side of the body 902 is a first slot 908 for
receiving a nenory card 909 having digital inages stored on it. A second
sl ot 915 rge&hMeSorfibct ee&}aa todz N e . 1 yage
modi fi cat ilgn chgr act ere{ag?_?}:s. Q’? ﬁ@qoﬁe%g%ﬁ%/ﬁég%&?@ 925' ﬁn@%ﬁ‘?r?g%gng) Y&3der
(not showbeteenmraelpssdaogition (Figel Heviery theare®Uiss adjadent the beéylsdction DE2 tiueve
stored i t he mory cargd. 908. A siml card reader retrieves
10 i mage nogi“&l?%gatf% %%gggﬁgr%&: Eénr?éqni%os?l Péﬁlgc e W%ﬁgﬁ‘é?ﬂ’i%ﬁ?c%ﬁtw%léﬁ@ 916.
The char aatser.i stics programred into the i nage enhancenent card nmay nodify

an irrgge in arB/_ one or nore of many known nethods, eg. by adding standard
backgr dunds or Disegeed ipipeisiderafithgybo 2 is atfirefrslotc¥I8dfor raceigtinj cabmonscad c.

The body ty i at r ol pane on.an upper suyrface

t her eof "t Ehggt9 Hag@g?ﬁ%f% E@é&gl%?or%§ ﬁ(rl}ths& rsg%ﬁlﬁrsLoa %? g TopLrace "?‘ﬁ%e PHREESIE of

the phot o catdokh contdivitigragset b imdgenabdifiosions chafietepisiicsl WithidSihe Bolifios GORt I Ol

panel, a user can selectively view any, 0 e inmages stored on the nenory
I ‘f éaa t I}?éldé f th t d th

card 909, "WERTHAT Loadfr { OWB) RmPHDID MG hfaemonracned %8R Hhatciermsad to
sof twar e, ragévd ke B! ddtARRhS ﬂ&”ﬂleﬁ@}}fewﬁisx N ki?&i{aggx%dg%?a?rgmﬁi%gls ayed

or stored images. 20 A slot 910 In t ront edge o for
ej ectilfig pmper madifiseipsscharagteristes from dhet inmge enlmnsehentahideilél y depi cted in

bl ock di agram f ey internal ,.c onents of a digital photo_al bum
havi ng an i nt egﬁg%ﬁtﬁhgﬁs pfﬂ%raﬁlmeﬂtlﬁg)%d{n&g? SPRANSPINET GaFq pjay anedify an
monol i t hi émpgd intdngaste 8 horbbEMagPkhewbMetHogs, S8y aSdiRe SiGhdp &gﬂm b h
reference to Fi qur,es 1 to 10, bu)? coul deal t?ar%%gt%l,vellggbe an%tgﬁe co(r%%lg%:t
pri nt head "&hgaHiWrng, divlisrtion pelgupmodifisatsws gish- si zed print nedia. | mge

data fromthe ; ' [ enhancenent process 815
to the displa Ff?glrggg% g%gﬁ 9?%3%%‘5&? A océh?ﬂ%g%ﬁ%/n A EPRE ﬁu'gﬁﬁ? té?re?ﬁ at
enhanbﬁerremdlp%@@éls@t&ﬁ reqiretletd dperae plid fiincdogs 6L ROPHIL laltim Sdcudidyd Gk

controls the..printhead. 814._ A m.cro-control |l er 807 associated with the
print eng%ﬁ‘@tlg%%?ﬁgﬂelg}n%%onQ?ﬁg this, comgral paneg a giser ean lsgtivigly shew any of ithe

) 0,8 s om0, iR UL 8 08, BSR4 AR

not or 530 described earlier. The mcro-contro %ot or
driver 81¢nhamrement softwang, adthtext hrd/exr labels and selectively print any of the displayed or

stored images.

20 A slot 910 in the front edge of the body is used for ejecting printed images.

In Figure 14 there is schematically depicted in block diagram form the key internal
components of a digital photo album having an internal printer. The printer would typically
utilize a monolithic printhead 814 which could be the same as described above with
reference to Figures 1 to 10, but could alternatively be another compact printhead capable

25 of printing on photograph-sized print media. Image data from the memory cards 909 runs
via an image enhancement process 815 to the display screen 904. Images from the display
screen 904 or the enhancement process 815 are fed to a print engine controller 813 which
controls the printhead 814.

A micro-controller 807 associated with the print engine controller controls a motor

30 driver 809 which in turn drives a media transport device 810. This might be the same as
stepper motor 530 described earlier.

The micro-controller 807 also controls a motor driver 811 which in turn controls a

guillotine motor 812 to sever a printed sheet from an in-built roll of print media-afier an




gui |l otine notor 812 to sever a printed sheet froman in-built roll 3
print nedia after an 15 July 2005 -9 image is printed. A sheet bei]n% ulyZOQS
driven by nedia transport device 810 is_ghown at 920 in Figure 11. The
guillotine mght be of the formof cutter wheel 566 described earlier. Wen
ready, printer control buttons on the control panel can be depressed to
activate the print engine controller to print a nodified i mnage either from

Menory or iaggdis ﬁiﬁé«ﬂ,eﬂnskﬁéﬂﬂeiﬁ%ﬁﬂ\zﬁ‘ﬁy dicap) t"f‘éﬁs?ﬁrg QERce yf‘? Ts %and%ti %?Biﬁr n

activate the mcro-controller 807 to activate medi a transpor and
_gui | | ot i nd'igare 11 Thg euillpting mighs baef thetferm af cutieewheél I66alesiriiet @hrliphot 0 al bum

inits closed Lt he. print ngi ne 500 descri bed previously is
di sposed towar (Iﬁj)\'gﬁ %r%erg%gblgxg%éecogﬁof ??gg%rgd@m tﬁ‘é(?f’}l% %’f?\ﬁﬂq thet H@rg&;qul,tto
medi um passtigee B28piitreagile ohiroheroigint ARAbAHEH InRRSEfRr kOnl ARARI0f 8 L he
pri nt dia e ﬁct or_ sl ot 3_10. Since the printer engine, and in particular
the pri n€°W641 wep fom dhedisplay sereem d hisygeldtin sampshieate the mivirorcotteollo 897

pl aci ng t ke aftvatd the AR ran ?@%gm@i]@ﬂ@etﬁgk of the body results in the

control panel 906 being 1nc oto albumis placed on a

horizontal surffagee 13 shows aguntatihbwietvhaf the digtahpRstd albuen §idits Blos&Ppositidhe
pi vat abl y connected throu a

body 902 includes a rel %abl. ortio 9,1%_ gh

i nge 15 9T P1RIes cBeing SO0 dfsriBed pisvioyslsas lispedisgverds fecnch sdee epibnbady of
this port is@lioaF®@ wihd)th o : i 00l tdah ] t renmpved.
Further det aliol s of a,rteerrgi\?igb\l_ﬁzed?)l?ﬁn@%ag%Isggctgrrt ?dvglgg%ﬁ)éligéjseg% g?dpla‘?'fe%ur
co- pehti ndeadipsl todhe pent edireicctry s, intd baedinearchiiae, anthia @iti@lefthé he

screen 904 i t. idth of the printhead so that the . displayed
and print éﬁht;srr?aﬁgées aggtsgaﬁgﬁws firzgglé COBYPOPET B n?ﬁ%g%‘iyr @L?‘?H’c& $p PRk epgine
regul ar 6508 tov2d4thertaok of ileaigrlyavsehifs ie iy édMol pARE90E bdine RAdMNENSAR u\/ég' le
particul ar, enbqdi nen f this invention have been descri %ed, It vmfll e

1

S . v i
evi dent t BIYR 1Sinl3cd on & hoHgondrk supface, acpefigiraticaythat in vemfarahlenaya beer.
enbodi ed i n ot hgs il | . j fromthe.essenti.al
characteristics t Rg(?}gg? lfn'lf'%gésg% @ﬁﬁ@gﬁﬁgggﬁ;@h gpag%c Oél?gcrtr%cfggo & binge
t her etdr e91D ahd scamed ten etbsed pasition égpeciteh 834.1 I0peatngadh e pofor Frigoh 3)

i ai o r oty R eRP L Srialg DRSS e sdhoyst dRmbanials ofriampueblaphishicdore
Wi t hi n t hearffiigeiaR0detabddanGar chperRB MRliERN REkhS. émg ?ﬁenﬁ%ﬁﬁf%ﬁgg ore

intended to be_enbraced therein. It Wil further be understoo any
ref erence her el B¢ sEe Qi spiek904ris nesddriot the writltsef theeprimidadasoythat the

nown by TRBRREF Rt el B B Ptk ne SeroEerrs # mesked 11
Jul'y Z0054” photo image and the printer uses a 4” printhead.

While particular embodiments of this invention have been described, it will be
evident to those skilled in the art that the present invention may be embodied in other
specific forms without departing from the essential characteristics thereof. The present
embodiments and examples are therefore to be considered in all respects as illustrative and

25 not restrictive, the scope of the invention being indicated by the appended claims rather
than the foregoing description, and all changes which come within the meaning and range
of equivalency of the claims are therefore intended to be embraced therein. It will further
be understood that any reference herein to known prior art does not, unless the contrary

indication appears, constitute an admission that such prior art is commonly known by those

30  skilled in the art to which the invention relates.




PCT/ AU02/ 000l 8 Received 13 January 2003 -10 CLAIMS 1. A digital ph EIO
al bum.includi.ng.._a_storage device for storing at |east one inage,; 51§ uly 2005
di spl ay, for electronically displaying said at |east one image; rinter;
at- | east one source, of at |east one set of instructions;, a. §)&J?ﬁﬁ?%99°é§e
permitting a user to enter user input;_gnd a processor t RREPEIYRE S Fpmiary;4003
| east one of the at | east one imge in accordance with at 10 | east one of
the at | east one set of instructions and said user input, wherein the user
may sel ectively. . display, print or display and print at |east one of the at
.| east one iE@gﬁY‘#]Ddifi ed by the processor. 2. A digital photo al bum
according to | wherein one of the at |east one source of 15
instructions includes said storage device. 3. A digital photo al bum

according to_cl ah%a%?%gﬂwaﬁg,the at | east one source of

~instructions inclu ( ) A digital photo al bumaccording to claim
3 wherein sai d nd&P®es device fos storit of leassmmigeak| e with at | east one reader,

sai d at Igast onggs fel&ﬂ%mg : i eyl .one of the at |east ope
set of instructi onslsﬁ?frj%m sail %&%@Mﬁ?z%&#gﬁ%@%hot o al bum of claim!]l
i ncl udi ng a body2B¥H#fected to sai d display, the 25 body housing said

printer, said prai@ssRb soui@iodars glfﬁ{! .and at | east a portion of
said user interface., 6. The‘od?g%a?@?ggﬁ%o ot% oﬁ%‘h of claimb5 wherein at |east

part of said stof B§eitEwcpemiting p usepipspeeustrimtsad d body. 30 7. The digital

phot o al bum of  ci plodasier WaRh6diffesSiRictlt Bid JFiR et | %ﬂlﬁ, 3HbA ofpprint

medi a. ﬁ' NDED ‘SH-El ' - 1PE?, | At | °159f5u‘1?§t/}1%2“6‘(?%gl’ Higsly, vu'l‘“%/é\e/ &Y,

Recei ved¥13 Jan gﬁo%éhe at least one set of instructions and'said user inpuf, whetein the user
may selectively display, print or display and print at least one of the at least one

image modified by the prooessor.

2. A digital photo album according to claim 1 wherein one of the at Ieast one source of
15 instructions inchides said storage device.

3, A, digital photo album according to claim I wherein one of the at least one source of
instructions includes media.

20 4 A digital photo album according to claim 3 wherein said media is releasably
engageable with at least one reader, said at least one reader adapted for retrieving
one of the at least one set of instructions from said media.

5. The §igital photo albumn of claim 1 including a body connected to said display, the
25 body housing said printer, said processor, said storage device and at least a portion
of said user interface.

6. The digital photo album of claim 5 whersin at least part of said storage device is
removablo from said body. '
30
7. The digital photo album of claim § wherein said primter includes a supply of print
media.
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-11 8. The digital photo albumof claim5 wherein the body includes, a

rel easabl e cover _ portion through which at | east a portion of said HJ‘HY@POS
i.ncl'uding said print media and/or an ink cartridge can be rdfd{edv«8,g°
The ‘digital photo al bumof claimb5 wherein said at | eastReseipsy3ilamagt 2003 g
user interface is adapted for operating said printer. 10. The digital

photo al bumof claim5 wherein said printer is disposed within the body
such that when the digital photo albumis placed on a horizontal surface

said at least 10 a portion of said.user ir]terface.is inclined to the
‘horizontal. &1. The duitgipbato aineot ¢ dditnwiskein theibedy inphidgse wleasnlle spvee of a

di spl ayed i mage i Iy L r-'%‘;ﬁ& i i nter
are substantiall 3%&%%“%&%5% ﬁg@(ﬂ%@?%ﬁ%@%ﬁg&ﬁ 1um O%MCFF% %16@% wherein
the size of a pristdEdnigeaarides candgmemayed-i al |y 6" x 4". 13. The digital
photo al bum of claim| wherein said printer includes a nonolithic

pagew dth_printhead. 20 14. The digital photo al bumof claim13 wherein

sai ® printhead i Fhadigitphebow elbpm of 5 whensin spideat deagh ¢ nertiph ef Bidhpsstum of

clai m 13 wher ei nif@tide @bddpield 83 dpdrsting WhiShdid:i al |y 4" wide. 25 16. The
digital photo al bumof claim®6 wheréin said, storage device includes a
menory card. AMENDWD SHEET | PE NAU 15 July 2005 PCT/ AU02/ 00018 Recei ved
13 January 2Q03 'Ihé—@igilﬁ]phcﬁoMgﬂolﬁﬁam&ﬂéﬂ@rﬁtéls%%chﬂﬁﬁﬁ_tﬁeﬂﬁb*‘di ng the

steps of. placin menory card. contajining said stored i nage jin rel easabl e
engagement Wit h g‘&’ﬁﬂf"é%?“ %%‘SE‘F%E}H’&",%“@‘ ﬁsg](aF‘f%é’E‘iaji'ﬁ“@Ptﬂ]r sgifatlesst of
instructiens fro@padiioh £ ueh et S Mckifed tothé KogigbdtAANS,  processi ng one of
the at | east one set of instructions; and creating a nodified i nage said
nodi fied inage at least partially based on said processing one of the at

| east one sef, of Thegigitd) phdto ARum IS cladn Iedhbei thasiacefor disphyeal iMagdaml the m 17

wherein one of t Size c‘?i%I a plri%t%g }maogg Sﬁjﬁo rycs%d thinter are substantally equal.

15 12, The digital photo album of clalm 12 wherein the size of a printed image is
substantially 6” x 4*.

13.  The digital photo album of claim 1 wherein said printer includes a monolithic

pagewidth printhead.
20
14.  The digital photo album of claim 13 wherein said printhead is an ink jet printhead.

15.  The digital photo album of claim 13 wherein said printhead ig substantially 4" wide.

25 16.  The digital photo album of claim 6 wherein said storage device includes a memory

card.
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10 instructions is nmedia containing one of the at | east one set of Iv 2005
instructions.rel easahly_  engageable with one of the at |east one r elrLy

19. A net hod i n accordance with claim 17 wherein one of the at
ter £ %%%‘%%8090 8

source of instructions is user input entered via a user A
met hod in accordance with claim19 wherejn said user inte cdeévg 3 Jenyay 2084

to 15 selectively display said nodifi etf-and said stored i nmages on a
display.: 21. A nethod in accordance with claim 20 including the step of
printing an imge displayed. 22. A nethod in accordance with claim21
‘wherein the printed image is the nodified image 20 23. A nethod in
accordance h ¢ reln th rinte the un-nodified

i mage. AMEN t) SI—@TEL%‘#% "A%“%P%@a (5’?0 al bum 901 has i mage
enhancenent pr ovmlimhglaynmopr@f@mgmﬁmmm stoseltimade mk’aaﬂamte&ih'g@&hﬁﬁwﬁm a

renovabl e i mage gp q;g‘% card and includes a body section 902 connected
to a display screeﬂag%% & body 902 houses control circuitry for

operating’the di gﬁwahﬂgﬁhbmomsmmnmﬂmtﬁﬂmlonqmméefmﬁﬁl&ohﬂr printing
di spl ayed i magesaar%g%&&%at@?oﬂ%&o@x%&mﬁg% 18 i nk/print nedia B gure

cartridge 504 and prints inages o t hose di spl ayed.
12. creating a modified image said modiﬁed image at least partla]ly based on said

processing one of the at least one set of instructions.
18. A method in accordance with claim 17 wherein one of the at least ome source of
10 instructions is media containing one of tﬁe at least one set of instructions releasably
engagenable with one of the at least one reader.
19. A method in accordance with claims 17 wherein oue of the at least one source of
instructions is user input entered via a user interface.
20. A method in accordance with claim 19 wherein said user interface is operated to
15 selectively display said modified and said stored images on a display.
21. A method in accordance with claim 20 including the step of printing an image
displayed.
22. A method in accordance with claim 21 wherein the printed image is the modified
image.
20 23. A method in accordance with claim 21 wherein the printed image is the vn-modified

image,
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