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Further, in order to produce hard copies of the recorded images it is necessary to either take the
storage means (or the camera itself if the storage means is not removable) to an imaging bureau for
production of hard copies or to print off a copy of each photograph using a PC and a printer. Both of these
approaches tend to be somewhat inconvenient as result of, firstly, the time taken to produce the hard copy
images and, secondly, the different location that the storage device must be transported to in order to
produce hard-copies. A third inconvenience is having to make necessary film and/or storage medium
changes once the capacity of the storage means has been reached. This is particularly so in the case of

digital cameras where memory storage devices can be expensive.
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Summary of the invention

According to first aspect of the invention, there is provided an image printing system which
includes:

a portable data capturing device for capturing data relating to an image which it is desired to print;

a processing means, in communication with said data capturing device, for processing output data
which is output from said data capturing device to provide formatted data suitable for printing; and

an onboard printing unit, associated with said processing means, for printing said formatted data to

provide said image.

In this specification, unless the context clearly indicates otherwise, the term "onboard" is to be
understood in a broad sense as a device and its components which are mounted in a conveyance.

The data capturing device may be a camera and is, preferably, a digital camera.



relating to an i nage captured by the canera and stored in the canera to be
recei ved and downl oaded to the processing neans. The system may include a
comuni cawpDeR®6wabh- syst em nounted in the conveyance for emablAtigoodat a
stored in the data capturing device to be transmtted to a renote |ocation.
The processing neans may include a | ayout engine in conmunication with the
detecting neans. The |ayout engine may |ay out data el enents to be
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rel ati ng Prgsrtrereaiyricat kehnigreed by the camera and stored in the canera to be
recei ved and cowniigackesecondddpebtvehe intehton) iRk 10stoviRY a infiRddBElRinGlittdgahelat a
stored |nm‘tﬂll])gmglﬁ&u@gt&eg{g£stbﬁi ng device to be transmtted to a renote

| ocation. In addition e method may include performng a |ayout operation
on data el eneftParipgslageyia AR APRTTRETAN TEIgng IRe@n [Fasivhish itdsslesmpdie priskhen pri nt ed
on a suit abl e pprdsstg oned das, whitteis al@fefroarseid fataBiring teaAS todprovidk Hehdktbdyata

di scer ni bl Gpl.MRPEring B Met hod may al so include manipulating said data prior

to printing the data to provide said formatted data. 4 WO 03/ 069893
PCT/ AUO3/ 001 4gnntmg, on an onboard printing unit associated with said processing means, said formatted data to

provide said image.

The method may include capturing the data by means of a camera which is, preferably, a digital
camera.

The method may include causing the camera to communicate with a receiving means in the
conveyance to enable data relating to an image captured by the camera and stored in the camera to be
received and downloaded.

Further, the method may include causing data stored in the data capturing device to be transmitted
to a remote location.

In addition, the method may include performing a layout operation on data elements to be
communicated to the printer so that, when printed on a suitable print media, the data are presented as a

visually discernible image.

The method may also include manipulating said data prior to printing the data to provide said
formatted data.



According to a third aspect of the invention, there is provided an onboard
i mage printing system which includes a canera for capturing data relating
to an i mrey@ 0alobesh3 it is desired to print; a processi ng me®QI/AU0B/00149
comuni cation with said canmera, for processing output data which is out put
fromsaid canera to provide formatted data suitable for printing; and an
onboard printing unit, associated with said processing neans, for printing
said formatted data to provide said inage. The system may include a
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to an i mage capfifed By t'he’ CEHEF 8oV e ST OCELETs ERE WS ding to a
fifth aspéxnloglingiofibe daiajremn the eameratid-the procpssingyneansi ded an onboard i mage printing
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i mge whi (():ntt]voair&a\jel%cld gimret c%iﬁc%digr&wnstté g pr ocessing means, in comrunication
with said”canera, ror processﬁﬁg out put data which is output fromsaid
canmera to proweriwing datanyiz 4 ceiere] selatingsto bt impde avhiflpit is gesiradtid niig a r ecei vi ng neans
whi ch comuni Gadc@8ingMulplt diid) @hiCRIEBUt frddn shid Gdnlela] @ bidvidkGuvihha ditd\gitBk td-he dat a
from the nqlggregng to the processing neans; an onboard communi cati ons
sub-syste?n it enabling data stored in the canera to be transmtted to a
renot e | ocat i GFntingref arpaabasidyeutingurifesspristed oyithysidtprocessingarshrsi seig) foprhattédl data fod
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According to i : of the invention there i.s provided a nethod of
Tt na i gt hihed sB7RAG clted dlurhdh 8 ekl R fechine S B RTE

capt ur i ngtodpstitite doynipagingf datarelpting i3 image erivredt by g camsraden nroresgee Manseh it i S
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to providg.fiornatted data suitable for printing; causing the canera to

comuni cate wth a receiving neans in the vehicle to facilitate downl oading
a digital camera for capturing data relating to an image which it is desired to print;

a processing means, in communication with said camera, for processing output data which is
output from said camera to provide formatted data suitable for printing;

a receiving means which communicates with the camera to facilitate downloading of the data from
the camera to the processing means;

an onboard communications sub-system for enabling data stored in the camera to be transmitted to
a remote location; and

an onboard printing unit, associated with said processing means, for printing said formatted data to
provide said image.

According to a sixth aspect of the invention, there is provided a method of printing images onboard
a vehicle, the method including the steps of:

capturing data, via a digital camera, relating to an image which it is desired to print;

processing output data, which is output from said camera, to provide formatted data suitable for

printing;

causing the camera to communicate with a receiving means in the vehicle to facilitate downloading

of data relating to an image captured by the camera;



of data relating to an image captured by the canera; 5 WO 03/069893

PCT/ AU03/ 00149 causing data stored in the canera to be transmtted to a
renot e | owatisomsand printing, on an onboard printing uni trcasgmsietsed W t h
sai d processing neans, said formatted data to provide said imge. Brief
description of the drawi ngs The invention is now described by way of
exanple with reference to the acconpanying diagrammtic draw ngs in which:
Figure 1 shows a block diagramof an image printing system in accordance
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vi ew of t brevigersaihimege; Fi gure 5 shows a sectional side view of the printer;
Figure 6 shows a three dinmensional view of a cartridge for the printer;

Figure 7 shéenscriptibs 6@nhélifawiigsonal , expl oded view of the cartridge; Figure
8 shows a three di nensional, schematl c view of a nozzle assenbly for an ink

jet printhead The igyentiqnds nay feserivpd bypayefiewanply Withreference ashg ascompamnsae di mensi onal |
schemat i cdiagrdndmtid ddwingsin @hiclan operati on of the nozzle assenbly of Figure 8;
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printhead; Figure 13 s on an en qur e array of
Figure 12: Fi Jigue 2ehevstiine diensippabuewntag B’ﬁ%?FW\}‘?‘éWyﬁ?m’t he printhead
including a ncigied sigwas dree Hingisivel didv ofte pante witichrevaatemovell] ock di agram of a

wirel ess COm“ﬂu&@%ﬁo%?thé&'ﬁlm&%%ﬁa?Qipfoﬁédrae%ftﬂé‘{rﬂner of the image printing

system of Figure 1; and gure 16 shows a three dimensional view of an
i npl enent at i orf‘%’l‘”t“l’?é’s?ﬁ?tt??ﬁlrﬁ‘f."i"&fﬁ°f@f?q“§(/al system Detailed description
of the drawi ngiguRefiems i thge dimérsioml Vigw df@ cdriridua fe thi profierst he dr awi ngs, an i mage

pl‘l nt i ng syst %eh@ho@@gtﬂlregﬁﬁ%om Eﬁlc‘i&l@wwo%@&&ﬁc@p is illustrated and is
desi gnat ed genera he reference numeral The system 10 i s intended
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to be insbahémedte;n a notor vehicle (not shown). Accordingly, the system 10

i ncludes a di @lgx@igﬁaﬂﬁsﬁa thie dl;ﬁtxgm&n Wnbripkic ARTRIA AR ofemtibtf Bk ¥te | N @
suitable rec %Cle such as a slot 510 (Figure 16) in an in car

ent ert ai nHiE igredn). | nstead, the camera 12 can be received in a
dedi cat ed sl otFigur lashdwhllumrubnmnalcyielwef a ertnagmy cemstitufingttiieipnighead; t he not or

vehicle to Figure 13 shows, on an enlarged scale, part of the array of Figure 12;
Figure 14 shows a three dimensional view of the printhead including a nozzle guard;
Figure 15 shows a schematic block diagram of a wireless communications sub-system forming part
of the image printing system of Figure 1; and
Figure 16 shows a three dimensional view of an implementation of the information retrieval

system.

Detailed description of the drawings

Referring initially to Figure 1 of the drawings, an image printing system, in accordance with the
invention is illustrated and is designated generally by the reference numeral 10. The system 10 is intended
particularly for providing hard-copies from digital cameras and is intended to be installed in a motor
vehicle (not shown).

Accordingly, the system 10 includes a digital camera 12, The digital camera 12 is received in a
suitable receptacle such as a slot 510 (Figure 16) in an in car entertainment unit 500. Instead, the camera

" 12 can be received in a dedicated slot in a dashboard or other convenient fitting of the motor vehicle to

communicate with the remaining parts of the system 10.
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t hereon which, when the canera 12 is driven hone in its slot, engage
contacts in a base of the slot. The contacts in the base of the slot are,
in turn, electrically connected to the processing neans 14 to enable
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greater degtail. Refe m@rlwotlfhe?mre 13,0f the drawi ngs, various forms of
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to use a conbilp a‘%di"@'h ﬂ@ﬁys@atl %1n?l?dﬁ~°ea Vd@hﬁﬂ?ﬁ%?"@ﬁ?:"‘%ﬁﬁﬂma”nﬂm virgless t ¢| ephone
net wor k.  Jdagnubictiions yibtseyems0 enabied ms&e&a@msmi@hﬂe @anfetaAl kobB trindmiftdacd NH@mdthe not or

vehicle i % %Q%?nad?(?o%@{)ﬂeg?%nn?egg a rmter 1)6581' a %néég’ A satellite is

desi gnat e era e reference nu The satellite 56
conmmuni cat i onsCﬁ\VBi‘”tl WCH@“H?EP@PP@“%SYS&NIBHYGB“Z’V‘?FFC&"?Q"S%W@T@F{'e recei ver 58. The
satellite 56 aﬁﬁmﬁllﬁaﬁmemngyw&hxsffdﬂﬁs dI@&ﬂesS&o&tnhxﬁdﬁtuﬁélqu-k)atexﬁS@at ellite
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net wor k base tra smtte comuni cates wt hone

net wor k b¥¥engrsetkyer 66 at the bay station 54. To enabl e data to be
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The layout engine 28 may be required to manipulate data sourced from a plurality of sources. This

data may have no embedded layout information. Depending on the kind of content supplied, it may be
necessary to firstly create a formatted description of the content which can then be used to generate one or
more pages of page description language.

The page description language to be generated by the layout engine 28 determines the kinds of data
elements, and the structuring of elements that may be used to compose a page. For example, if the page
description language used is postscript, then the elements that are used to describe the page include filled
and stroked paths consisting of line segments and curves, text with corresponding font definitions, and

images.
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The page description received by the rasterization module 34 may also take a number of forms.
Many page description languages are program oriented in that a page is described in a pragmatically
generated manner. Other page description languages describe pages in terms of a set of objects placed on a
page by way of a painter's algorithms. Still other page description languages describe a page in terms of a
compositing model that defines a hierarchy of objects located on a page, each with a defined compositing
order relative to a neighborhood of other objects.

A number of ways exist in which rasterization of a page, a set of pages, a sub-set of objects on a

page or a sub set of objects on a number of pages may be processed by the rasterization module 34,
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a time. This is not convenient for printing applications since it would require that the complete page be
decoded and stored or that the page be decoded multiple times for printing to be carried out. To remedy
this, it may be possible to adopt an alternative scan order that traverses each image row in sequence such
that each portion of the image received can be immediately decoded and printed independently of the

receipt of the complete compressed page.
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Referring to Figures 2 to 7 of the drawings, the printer 100 is described in greater detail.

The printer 100 includes a chassis 112 (Figure 3) which is covered by a top cover 116. The printer
100 has an access opening 118 in the top cover. The access opening 118 is closed off by a flap 120. The
flap 120 is spring biased so that, when a cartridge 122 has been removed from the printer 100, the flap is
urged upwards to close off the access opening 118.

The device which sends commands to the printer 100 can either be hard wired to the printer 100,
for example, via a wiring loom of the motor vehicle or, instead, the device may send commands to the
printer 100 in a wireless manner. For this purpose, the printer 100 includes a port 124 able to detect

wireless communications, such as infra-red communications.
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dithering of the print data and adjustnents, if necessary, for the markers
and paper being used. Referring to Figures 2 to 7 of the draw ngs, the
printer 1WO 0seexscri bed in greater detail. The printer 100TiAt®BAGKS a
chassis 112 (Figure 3) which is covered by a top cover 116. The printer
100 has an access opening 118 in the top cover. The access opening 118 is
closed off by a flap 120. The flap 120 is spring biased so that, when a
cartridge 122 has been renoved fromthe printer 100, the flap is urged

upwards to cl ogg, rmtctwbmeo @%ﬁnmﬁwglg&é&) Tirmmﬂaumesa’memaa ds
commands to the rinte n ei rinter 100,

for exanpPdtheds; Mok pW‘Ct”[ H’@ e 0(5 ﬁé¥°ﬁﬁff’l8rrp“{}‘g%¥m8f g‘e‘b‘i"l“ PIFFS“EfEé‘ET ikt he devi ce
may send prowheaivdsh priptstphoto qupmr printe pn gridOnddia steredin the Fastsidge N2 Tee prinfeead 3@0hi s
pur pose,  tdarided dn Qltra@rof ,JeQzQes korbs:de@ Eém@g P08 dpi 2rhe ARU& of Qc Ihgaq taoo awf r el ess

conmuni cati o

ST A0S g ediae o Pt Bt DR I Reb e B RS Gp gt & 3).
The pri nt head BO®inthead 30qregevesicormhanilsfiomjagtintqgcirquit heagdld PCVE Besepiad ta teul ar | y, t he
pri nt headclgggljzs a four coI or printhead, or three color plus infra red ink,
print head whic ts it JAts. on ored in the
cartridge 122.% EOMAF"?IH bg ‘glagdm‘xoug |°s"§§1deévﬁug{2r g{l]ec Ss‘ﬁg]fz{nés ¥ provide
printing a@tmll@%)@hlelpﬁmﬂfﬂﬁ@nnfﬁzszemésmmf Qﬂh@aﬁ!si dnydrsankeBO0n te form pfardicf act ur ed

usi ng thegeamlnilwnhe ﬁrstly&mxﬁt14h@%&s@éa@gysmmﬁm@nierbmeaadssﬁs $1zdescri bed in
greater detail

0 rint recei ves co a printed
circuit board X TD& mT?éQ(géngﬁ?léaso mg‘f ﬁ’m(’f ?{%{’germa&%}ma&w ° ler?‘g Y8 ve notors
138 and 1&?@na¢@emm@ﬁméb?f<am§f@e%eﬂaearmz1%9f the chassis 112. The drive

notor 138, Whitbprinthedd30d BRivésiiiHofinkossd IBPRBER cHRh@icate (il i &k s@plfyi rst drive
arrangerren | N a rai. ear train
144 is m)rlf%]e °'r1§421?%m%g?tﬁéca%&fgeu§ ﬁ%gg?s h’ oédilg? §S EE Je Eed V€ mot or

140, whi ctetilgelet-so in the form of a stepper m)tor drives a dr| ve roller
148 via a sexRRMinglbFistre & 61 RIUFRATRS) tn dxmode(hﬁevcfamﬁbﬁaﬁeraoosm@ﬂaedg%rm ter ai n 150.

The pri ”t;ﬁ‘o‘?eﬁ%a%?pn tﬁeﬁﬂoﬁé ”‘éat!srwﬂg?)h ﬂ‘ffn{}ﬁ%%ﬁ% ‘éX@ACh communi cate with an

i nk suppl rese e car € 122 via an ink supply
mani f ol d 156 Apslot {8 i defiped t&é@é ¢ HAing 1A6- gfhedet &§8 fe“d'éQSaF‘PmﬁPé'Pdﬁwa“Ré'P@Pfrl ng to
Fi gure 4 mé catthige D2 @ik. (FQher, d11E X0 | GAHbuMttdWa 6dse 16D Of (R grifder100. 1110 rolll & set
illustrat t | aes wth
the PCB 1 cc\;/rx}pgseg?niz%\%bl?&lle 1@% ﬁgg i\&a}{mc}um%ﬁg nﬁteggﬁgnd opge &%Wﬁg r]ilac% CY mol di ng
146. The Y 6&teagsglonsiediplyeytending Grk 208,78 aterp carbtidert 'ih?mmaﬂ%e 1@ fer %h*ttnm dge 122
in it. Fuskewisyof thacaiidge €12 aSils inkddod in, o ittidia@flfrén) tha phxs 00162 of the printer

100. The rol | &4, g gearﬂ?@{)l&%%?greé ﬁp‘?ﬁ %ohé?isgszo@%g n%%qo% "}1%%%5'% 81%916%64 s

nmount ed proxi mate end ges a

| ongi t udi PEF PRPrigcaedin iy thedormatasherdef papsrfom astaek laﬁof@%aeﬁ igire|® "b#w qaﬁ@g% artridge
122, _for 1212Ifdrbbdmgmgtheﬁiﬁmwda@dﬁfhebxhxernmnwh«n!pdgﬂgfk%easectea is inserted into,

or wi t hdr awn fr%&%a@%&ﬁhﬁ?@@t@?ﬁ&ﬂ&ﬁ %rtﬁéﬁraggftr&mhgpwéed%paéges a pick

up roller 168 o rinter g
stepper motor 138 via an axle 172 extending across the printer 100 to convey power from the stepper motor

138 to the first gear train 144. A gear 174 is mounted against the molding 146 at one end of the axle 172.
The gear 174 drives a reduction gear set 176. Further, the reduction gear set 176 communicates with a
reversing mechanism 178. Accordingly, the gear train 144 performs two functions. When the reversing
mechanism 178 is not selected, the gear train 144 engages an upper rack 180 on the cartridge 122 for
feeding the cartridge 122 into the printer 100 or ejecting the cartridge 122 from the printer 100. Instead,
when the reversing mechanism has been selected, it engages the pick up roller 168 or, more particularly, a
gear 182 mounted at an end of the pick up roller 168. The gear train 144 then serves to feed the paper to
the drive roller 148 for conveying to the printhead 300.

Referring now to Figures 6 and 7 of the drawings, the cartridge 122 is described in greater detail.
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picks up print nmedia in the formof a sheet of paper froma stack 170 of
paper (Figure 5) in the cartridge 122 for feeding to the printhead 300 of
t he printwp 030@swhen printing is to be effected. As shownPCa/AJneatdy det ai l
in Figure 4 of the drawings, the first gear train 144 is powered by the
stepper notor 138 via an axle 172 extending across the printer 100 to
convey power fromthe stepper notor 138 to the first gear train 144. A
gear 174 is nounted against the nolding 146 at one end of the axle 172.

The gear 174 dl yaesdgalfzemgasgBasgﬁaamgseb ﬂhZﬁase IEMa,Lg;eb is cfoasoﬁedaqsekaa on gear

set 176 conmupi reversin isml Accor t he gear
Crai ' 144 BB o Rt 2P ARET BT R Pt S PBY TS dORetieSRe78 |5 ot
sel ect ed, Thekropgpangy 19¢ peaminthd Mok up mijerg 6%0f e P €00 t¢ evgdge 4 BPm@rshtchef the stadkr | dge 122

for feedmgfI;aPeewgﬁ,mmrdag,g@eﬂgaZ into the printer 100 or ejecting the
cartridge 122 from.t [S) chani sm

100. . I nst ead, en t re
has been sel ect @Y f¥ légbgziﬁ’élgedt"ﬁémﬁldﬁ the§arpriges 1 2? 1%6%’ ‘g?d rag %é*e%gsr Ycularly,
a gear l@RermykhR0edickis crargedlith gedr of thedfirg Bktraing 44 fof ingrtiod &dhe cartidgeg@intot r ai n 144
then ser vggs tieubaRe, ddiRinlRARET A LiP198thedsibi mwaloe thél-A& oHHé o§iRAYRYi Ng to the

print head errin Wt r t he

cartri dgeIQ% ‘ghe n??% is r&celvgdl 816 slotgéﬁgggFlgedlé dérlgr}% of flip ég %\rface oth

PCT/ AU03/ 0O%aied rafh 96 alsy tag ond g‘f'ehellmn@@#brertsregg acks 30 Fignyt B|f<ngng19@ent Fite base

mol di ng 18 of the ceésqsecknef,gosebyld@ofmbﬁé m&am rgo 42 car-lgagc ROVABHes hdsindiahea pai 1 of

transvers ce 4 def e thereof. These
openi ngs @'@%mdgngﬁn%x 'tend?"% th% TOFT eF Iy 1?4 Hgl"nbﬁ?"lgdl%gmgi 5% hgage a
t opnost s%?ée'lheﬂo‘fls195161’@d$!t“ael1@66t1d7®n9ﬂ1e ¥00vvl thin the cartridge 122. A

t oot hed rack 196edisit 204 @uemlammonoage &ue&e@fco%h&oggamnMetaf%QpﬂJbe t oot hed
¥?$I; t lggadn%l !iglepz%sefdl_?{llefsef Lfgé) f?erc]i szé) K 1s rtg%ll\,\'? ﬁne!& bér Plasg%agx ?%Gg»y fnﬂg% mo(?ef . t he

ej ection ?‘?"c?mShfeh‘ép‘p’Fflh‘i’PéfedTG@.Pﬂ?\heP‘i}901@88’@9<@st | ongi tudi nal |y aI ong t he
sih de oL theI g Qﬂiakkﬁdse[yaﬁtkndmé.gﬁxghfds%d'éﬁxbd&%rdily&)fﬂl@ﬁﬁé%?dTﬂemmﬁgHQOSy ot 15ﬁ ijn
t he side i t ri.n 0 Ala [ t.oot he
rack 196 %fommo% 57 e gmlerqﬁ)e&r%nn 't %ﬁglgllisu P T eh %oﬁgan?zgg:?aa‘ﬂﬁg (ffl gure 7)
for engag@pett vvlth one of the cogs 164. An opposed side of the base

mol di ng 190 ofThé domer mrmtmdsdg@walaﬁreem Kol a3se bitke @h@ﬂns aiaﬂuh}eny dreapingdi nal |y

ext endi ng, a th hi b skevm ng
of the carl'? ?ﬁg%a%g%f%vﬁ] fo‘%ge% 'ge l vswglr ﬁf)er?'?n o, %rarc eégfeéc P )ﬁf;o

printer 1@0“0“3!@%@6soiletmzeasnmﬁtefehqqhedlét a front edge of t he net aI cover
t hr ough whi ch Aa)melaeestls@Eomwdlﬂtﬁeﬁaemomdgmmedhd;satqaasasleq;nhg*blds&elaaThe f eed

sl ot 204 15 lp)at{f;e f%%)rln% 2‘28 %ﬁl&%ﬁga Ya OHZQ ﬂle%?sc g dQ%g(gGrng ﬁlle]stzllci;l tl‘|‘}0boft S fore

t han ones ern eprlnt any one tine. A
transvers@PVa@%ftéﬁﬂ‘?"Ffd%rough 208 |s defl ned outwardly of the strip 206.
The trough 20&he alcOFNRERbIEES4 thchiis biiifk sifplyl nidlding 204 fofid RiePrally Wik the Bdst €r 210 i s

support egmélangt IB@ "Ith[: W?A@glggﬁldl é P4 ﬁebﬂmsldr llf% ﬁf .}HI sulgyg)hz&g ésgé%l %I@ﬁ(p L)Jafr t 518 f

i s biase ve 1o a base o0 z
| eaf spri "r‘i‘@}%‘el Z%L%“‘a“lsﬁéarf“é‘&f colon pfj ik &n thig opntgt.dheptesm ygolpr’) ityip beypnderitepd g t h an

L- shaped in@ddéa inky vetixk @ in2ikible WitheOhsibapecinad sugh af, &r Bmple, infra red inks.
The channels 226 are closed off by a flexible bladder-like membrane 228 which is heat-sealed to

the molding 224. It will be appreciated that, as ink is withdrawn from each channel 226, the associated
membrane 228 collapses into the channel 226 thereby inhibiting the ingress of air into that channel 226.
Each channel 226 communicates with an ink outlet 230. Each ink outlet 230 is in the form of a
rupturable seal.
As shown in greater detail in Figure 4 of the drawings, the ink supply manifold 156 of the printer
100 includes pins 232. These pins 232 communicate with the ink supply hoses 152. When the cartridge
122 is inserted into the printer 100, and the cartridge 122 is driven home by the gear train 144, the pins 232

pierce the seals 230 to place the hoses 152 in communication with their associated ink supply channels 226,
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the trough 208. The roller 210 is a snap-fit in the clips 212. A platen 218
is acconmmopdated in the base nolding 190. The platen 218 is spring biased
via a plwoaBieygdf | eaf springs 220 whi ch engage a fl oor PRZAWB/00IRe base
mol-ding 190 for urging the stack 170 of paper against the cover 192. The

i nk supply reservoir 154 includes an ink supply nolding 224 forned
integrally with the base nolding 190. The ink supply nolding 224 defines a
plurality of ink supply channels 226. Each ink supply channel 226 contains

a particular Cﬂle@d’rtnﬂge 12N kcluddsA q&ahiy%ssﬁﬁliaé @Rﬁt234 e cﬁlﬁfB%nsEl@J cgrrrect is to be

under st ood_as . i.ncl are i ible in t bl e spectrum
such as, fOFEXaRp bgween cagndsegﬁ aﬂ‘{}m PrYRle 1%/ Hﬂt fpegargides 12?8 g‘l’ecfg"élﬂedoff by a
flexible mahddﬂﬁﬁhpk%cmmF%@@erﬂmr ¥R Vlrdshlma@ciss?éﬁarh@dted@thetuheuml di ng

224. |t mrnhmfoiaesaﬂmeameatoedrﬁuh%enuescmtriage 1Iz§ls%\kﬁrﬁiyrxe hegmaﬂwhm@hannel
Ses cnan

226, the glat ed her eb

i nhi biti nahl & ERRST conr[:gzar e ?%f‘ cf”ﬁm ¢ °§Sn‘ﬁ esﬁ@g‘e‘i BeRveRn @%cglr‘fr%?g‘} an g
conmuni ca §IFW'qufda3'ﬁqfﬂFRPthoét 230. Each ink outlet 230 is in the form of
ah rup'lt< urabl e ﬁeaam?gelszdzsi?gaos?mb@rteaﬁaebndéa;lauldsp,amnﬂagu@@préh@é bJ;ﬁ?;lg drT ﬁwr ngs,
the ink sy ni.£,0 r S. pi ns ese
pi ns 232 %{rﬁ%rﬁlﬁaﬁdge vha osfdh()? Insgel?g uf cartlnége%zs aggigiw ea@fh%’m e E37 1T dge 122
i s insert Bgsyeply of inkiqad FﬁPeF fitths carttides, 122a*m$’ bF?*i’e*CIéﬁth’dM thipertrifigol 2 i eidetideom home by
the gear the prinfer 1064he Lts&aeen@tyraﬁmag’éazzqahwtﬂ@nmyheseseals@pl%%ri@fum aGHobhe hoses

152 in co a?%égx%giéwjgﬂ rslt klgall h’@x% %g%mptr 10 urp pltsysupp d'u Pal?;%rsancgozrgink 12 WO

03/ 069893 e ca |nc des & assurance
chi p 234. batheeadeplsteh 234 ensures correct comuni cat| ons between the
cartridge 122 Refeding beFigptes 8’16 4 of 1H0 Araings, thhﬁfhth&ab@OOG&feicﬁbederel&Qddaﬂi nE the

requir ed 5@%@4&5&@11 & of gw&r% mbgar h #SucPde] pIOE PO S0 VI 2 ChI P

contacts 6 nounted on t sup rinter 100.
Thus, wheRefrire igtigly foiFigye8 ifzhz dragfma%»rveﬁe HERRY [y luftrgisd gréardese@ar ererplly t he
chi p 234 snpagesnct imeadint act s 236 for enabling conmmuni cations to be

est abl i shed beﬁh%?eﬂrbl%b&) r&:hxhcg %ﬁ%n%gftetbmafegh%%u hr ﬂliegtgcjé‘l% er f8 1st he printer

100. The cartrid is a osabl e uni ts ink supply
and paper eg?fﬁ??r;% é’asﬁ‘é*é‘ﬂnlaﬂéﬁ tdengsited pphecdigleptrie ’d@é‘”rgs di sposed of .
| nst ead, the dathinoizidig@endbR200masiudeea nozel 43 Bdelihify a rbrxletopeink &d4f Sdone@mg, once the

Suppl y Of m!:nquér 1ﬁlﬂgfon@&qﬁevérgmlt4|3@an9§r(Jc&htgrg@8 ll%g Q@Xrﬁl 49&0%&6%?&4 a%&rsg' 4%d the
cartridge 122 |s%ected from the printer he use enpty cartridge

122 can b®Hhegrzls4 a user to a suppl i er for a refund It is to be noted
t hat the cart rAsdigen b2Ratersietailit Big@tsiocal 1l of the freweibgd dhefnbarLhempristsntceivn 100 once

its suppl,;/nm,4mpa5sana/nrar4m&mm%om@@m %J’%scr. gﬁghﬁwmsmﬂ@ gures 8

to 14 of the_draw ngs grr nt head greater detail.
The pri nraﬁ@é%rewleeﬂﬁ%ﬂge chappbe fi4q fhe Wﬁleeﬁew (44 iy flyjd equpmupiengion Withgr eat er
det ai | bethowzziodhanbe4d4.dt inwdemvlditesthe nofifopeninig Al is snirduhdz by/a higed Hingaé € 8 of t he

dr awi Ngs, wRcH PR L eea%eamhgme $ ot d dotipSeiRURHn BPFb-LiSnilRRE 4Rat ed general ly by
the reference n UIEE nlet Iapcrture: 442 (shown most clearly in Figure 13 of the drawings) is defined in a floor

446 of the nozzle chamber 434. The aperture 442 is in fluid communication with an ink inlet channel 448

defined through the substrate 416.

- A wall portion 450 bounds the aperture 442 and extends upwardly from the floor portion 446. The
skirt portion 432, as indicated above, of the nozzle 422 defines a first part of a peripheral wall of the nozzle
chamber 434 and the wall portion 450 defines a second part of the peripheral wall of the nozzle chamber
434,

The wall 450 has an inwardly directed lip 452 at its free end which serves as a fluidic seal which
inhibits the escape of ink when the nozzle 422 is displaced, as will be described in greater detail below. It
will be appreciated that, due to the viscosity of the ink 440 and the small dimensions of the spacing
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The assenbly 400 includes a silicon substrate or wafer 416 on which a
dielectric layer 418 is deposited. A CMOS passivation |ayer 420 is

deposi t edwornstobesosli el ectric | ayer 418. Each nozzl e assenblpgTAI®3i00m@budes a
nozzl e 422 defining a nozzle opening 424, a connecting nenber in the form
of a lever arm 426 and an actuator 428. The | ever arm 426 connects the
actuator 428 to the nozzle 422. As shown in greater detail in Figures 9 to
11 of the drawi ngs, the nozzle 422 conprises a crown portion 430 with a

skirt por gy, fidp 49208 e ikitOpofoR M2l AEinkd @Y Wire RQI 1 4§ nd Skace TGonFiktich aPOT L1 ON
432 fornms B?’rtr'hﬁf' a {)e”foﬁﬁ[ﬁﬁ' wal | of nozzIl e chanber 434. The nozzle
openi ng 42%tg nhijitipg thy capss PRAE PEHE MPTY “¥Fhe nozzl e chamber 434. It is
to be noted t Ht actuater 439 & 2 thermalbemi artgatat 2aH is @nigeiedrioamackbor 459 exgending upeddly | m 436
whi ch " pi R th@subitE $1868 mbhd BarfidtiaByy fréim B CRDS BastAdh 19Er oA krnd #Qndr Bsatihe nozzl e
Do e B P S U RS S5 b, a2 i
t he draw hber 434. The
aperture 442 iThe jcmatbi43p chmpuimavamir cffirit.astivebeains 438 arranded pholved pat hisseaord, 448

defined tRsad@bmt 0. slalstal fbdildont, SotVfRld of BQME kRAnHBDaD R dR IS aperture

442 and eé)ta(glgtdsceu n\l/i\/a“rmgllriyfﬁsfC om t he fl.‘fglc.ﬂgortl on 446. The skirt portion

432, as i NOTCHT EFRLBVES S6T YRS A22 defines a first part of a

peri pheral walBothghirsoframsf7$ ind 460ctheerthya firsti@ds aashored faghewaehdr 4pomd thein 450 def i nes

253 ecr:]ond HBbstd &ﬁsa;})ﬂectqa%mmﬂn.iﬁ!. w&al4 Azcugém i &ase?l@mmrﬁgam)ﬁ_ tE]ve bdad4sgThe wal |
as ap_inwar rect [ at. its fr e ich.serves as a

A e e

di spl acedflowado ngf 4xpanthat thy game ritdpebpnding mameeitisccreatgkbiapsing tho efmAZp andg henogjthe] pe

gppr eci at @dzléfh&'ﬁ),bc disiRactQobb@rdy t&ﬁﬂﬁ/ b }mbarfatehm/s 5Ho¥n iﬁ#@u@mofmaamml | .

i mensions_.of the s i 13 WO 03/ 0698 PCT. 014 etween the lip

452 and the cglfflesre{wﬁg?ﬁkg%o%gﬁ'? notZ%%oﬁc?lm 4?%?3?11?(‘]7‘ égg%léglgﬁe 3" cié:afdraa“r’lwc‘fgs'sur face

t ensi on f Whwtthegerrog St hgatdsaenoveddromithetaptiye boamgpSBHe be sternine curkntifipk, temeasiet he nozzl e

chanber 484 renFR® i@ GlitsadnOosivbaBs showrdan Fibeé NEYF thb @ndngd CiviattRmoaRrd2J suedwnect ed

to an anchor. 454 endi r.dl from.t substrate 416 or. nore

bar o1 cat airbiest e seS b BRI Koteqal [ AT AR SUBRIRL S kil Rl glC) ©

mount ed oHusESRAOC infdeursd dl of thegigvipes- clite MbiraRia Ab4dhea tavels et the oFntmedid itk wit h t he

act uat or 4 2&heet bh@pa CAdbatsalf of e ForGAMBPS1itiEQk didplonticd, a Odegatild” SleniscaGi ford eans 458

arranged V. . DAl fesSecor assi.ve ns ln a preferred

erbod mertontied sl e bR 1o ARRNE aBRARGE B b Ty Bl

conduct i viate ghs pezale ehameer &14isuch that aapy meniseyst3is formed intreepigiss orthaextiflidedn pairs of

beans 458:jaish dmthehanie asdadiyod.i r st ends anchored to the anchor 454 and

their oppose t 426, rent.is caused to

fl ow t hrough ?ﬁgglg%%oﬁ\?gﬂ%g%ﬁgmig%mﬁ ﬁg’p‘%? ga(%)? E)anpgﬁtg%dg?{{l% ?efts_a&gééiénrrs 458

resul t. AEetehietaaTheiptrtheptifis adqgpeolor pringadh Aggarduly tiseriaheed 30Qdeludes fuht 1 ow,

do not expapdirabf okt asafities G Gyr eadh &iin dEaBiger6p TR Has itsSo2le @@indles@aniSi Ng t he arm

426 and, o b s ; ) .ol <"t he
substrat ed r:lwigfaé& :r ov%ﬁ?%lﬁk@i g)ﬁ%éh(%ég gpfs qioﬁgihgﬁggf%g\g@m rgngmt ng

To facilitate close packing of the nozzle assemblies 400 in the rows 372 and 374, the nozzle
assemblies 400 in the row 374 are offset or staggered with respect to the nozzle assemblies 400 in the row
372. Also, the nozzle assemblies 400 in the row 372 are spaced apart sufficiently far from each other to
enable the lever arms 426 of the nozzle assemblies 400 in the row 374 to pass between adjacent nozzles
422 of the assemblies 400 in the row 372. It is to be noted that each nozzle assembly 400 is substantially
dumbbell shaped so that the nozzles 422 in the row 372 nest between the nozzles 422 and the actuators 428
of adjacent nozzle assemblies 400 in the row 374.

Further, to facilitate close packing of the nozzles 422 in the rows 372 and 374, each nozzle 422 is
substantially hexagonally shaped.
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Thi s causes ejection of ink through the nozzle opening 424 as shown at 462
in Figure 10 of the drawings. Wen the source of heat is renoved fromthe
active bewow3neB93i.e. by stopping current flow, the nozzIP€T/AMMP2/00W®HUrns to
its quiescent position as shown in Figure 11 of the draw ngs. \Wen the
nozzle 422 returns to its quiescent position, an ink droplet 464 is formed
as a result of the breaking of an ink droplet neck as illustrated at 466
in Figure 11 of the drawings. The ink droplet 464 then travels on to the

print media sugbsubdte @16HRARAd fads 3PPRGged eeeseoawnlasytvtdeqieeltmanfc%statdson of the
own at 468 in Figure

i nk droplet 46 Y ni scus i

11 of t he" P&k 46? o %g%amrﬁg%é) RlSERE TRh ‘86 sefé??ﬂa{]cgm‘le‘ﬁ‘°'5ﬁrel nfl ow of

i nk 440 fonteéV'taHteCM@ﬁidm(f@Pﬁém%r 434 such that a new nmeni scus 438 is forned
i n readiness fﬁoﬁozglér@araesotls &dﬂlﬁecﬂfn@ﬁsub&j-a@@id She bfiriad 306 mz&h@g@asaﬁbl y 400.

Referri nngO&N i)z} I%)dyFlltle%lll)Ere.’gZ l%avmg ltimlllltyloi'paisﬁ%es %4%\,}4?15 deﬂgﬁgﬁ '[21 %as?t h?&ipr i nt head

300 is deSEri col or

pri nt headare A(EQB@?CWFW(}TCWZZ‘F h@mpss|4¥ﬁt°ﬁéaepzae)@semh'@|s @b the mﬂleadg‘f’%mbshamo of
nozzl e assrikis@fectedifom ahdne SrAEMoA0 biRhingsEAE the Gik PAdRRs BrblzhR Sssbdiated PRTEI €
assenblie I, two rows 372 and 374. One of the groups 370 is
shown in gsr‘téga%?esm n%c%ﬁgl n ?:l gure 13 of the drawings. To facilitate close
packi ng of theThﬁbPEZF‘Emba‘s%éﬁmoi“@é ingprRged; rejatiopsbip relafike (S tho nogrielassmllies 408éy nozzIl e
assenbl i esxntéef)smmashenerdﬂ%mgsmaetmaegemﬂgssm@%emadnwth respect to the
nozzl e assenlel%§ thélgtgngea[& 3B(ﬂgm ﬁ?«%ﬂon Z gls cﬁar};gnfthrou %e %%%Lﬁng?‘?%qonglﬂlme % 400 i n

the row 372 are space I ¢I ent rome enabl e
t he | ever thippghshepoepees384 %‘hﬁd‘ztﬁ ink trayeltingr typysh g a3@ess A84 Ake nvpove Sk #irds thas s
bet ween asljimsieht paagez 88 Slear 4£X3reign pattidies. asdfpiikis® Satdkde fbrﬂgﬁﬂﬁﬁclé@WclBaZZ It is

to be not Jﬂ&'ﬁs Sk %% g%&i r%ﬁﬁ'esés%ﬁ? §¥4é)69£'erjse a%t%lcla§é tﬁlel?rt I tlox¥ W Llﬁ'bb6| | shaped

so that the nozz es bet we fe nozzl es 422 and the
act uat or sPravsen ofthe airdplet cpepings88/ip thenozale ey Pshis BFO‘I?F“I ‘Pr tct at'l@;fg"reétﬁf‘t@?ﬂ?tedlzu rther,

to facilitate Iginote epsditiengf o invedtion, #@ padte 30042l ifito hdd@oriOpag ofahZ-@nd 374,
each nozz [oly IIy shaped. 14 WD 03/069893

PCT/ Aw3/%%ﬁ§%n#%és@£§%t@g%z%%6 g?ééalgo pads 376 arranged thereon which
provi de the elT8eiFuRini00Raddients B plaxsy 392 fde "";S‘é?d’é"%%“,“"‘tséo"t Adudstafylht or s 428
of the no@kkECRAYSETHD k90 fﬁﬁlﬁonsﬂfae&ahtehmgmohmaland)mmmﬁeiumsor&beevmgf ornmed via

the CMOS | t ne A ee substrate
416 of thg@%ﬁnﬁ{gﬁgaTm%\mh épﬁ%égk&“gﬁ% ‘f'th§§gd L G}h o dR)emenber 382

y
havi ng a Biltesa berkef epntrg) Buttens 50& T@Bh““ﬂ%‘%“?‘?@ﬁ% ﬁ‘é‘F%‘t‘?ﬁPBﬁu@f’r‘t‘rdW@‘S d8ages 384
are in regiclite@anvigatidnipupdses. modditios, tixepeininciges A4 50f in tvhieh thozmérel 2asseivid tbes 400

of the prtnmm@s el mstawttt;l@tm ca\m%&ladd%ct z§e saréaq.t tﬁéﬂcatltmt@w one of the

nozzl e openi ngs, 424, passes through aSSOCIate assage 384

before st‘?‘tWR]f’?ﬁi@dat“ﬂ%m‘ffF?"ﬁfhe R 100- FipdC %@HWCWW"BB@‘? in spaced
r el at i onséntlling thaprinee 100 end theeomarmringd ysseanibki 166 400 by Ilnbs or struts 386.

One of the st s ul38: BAA retilingtd th&hot@RERNES 13 Sfheah WREhaL NEEE] Rrious

images connects the camera 12 to the remainder of the system 10 via the receiving slot 510 for the camera

12 in the ICE 500 or via some other suitable connection, for example, by USB cable, by removing the
storage device of the camera 12 and inserting it into the system 10, by wireless connection, or the like.

The images captured by the camera 12 are transferred to the layout engine 28. The layout engine
28 may also receive a layout determined by the camera 12 during this process. For this purpose, the camera
12 may have built in features for selecting a layout style for each photograph or for grouping a set of
photographs on a page of output. The layout engine 28 performs layout of the data elements according to
the layout information and generates a description of one or more pages in a suitable page description
language such as postscript or PDF which is output on the data line 32 to the rasterization module 34 of the
processing means 14. The rasterization module 34, in turn, communicates data along line 36 to the page

compression module 38 of the processing means 14.
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When the printhead 300 is in operation, air is charged through the inlet
openings 388 to be forced through the passages 384 together with ink
travel | i ngotobensgh t he passages 384. The purpose of the alPCTiAA0B/00149rai nt ai n
t he passages 384 clear of foreign particles. A danger exists that these
foreign particles, such as dust particles, could fall onto the nozzle
assenbl i es 400 adversely affecting their operation. Wth the provision of
the air inlet openings 388 in the nozzle guard 380 this problemis, to a

| arge extent, n@mgtatzmnmbmeamgﬁh%ageameysm%d@e‘3stf$}ﬁatlma\4§wo9§mmﬂiéﬂe printer
100 is buj Ittt Rt o ggg tIlorrrtls RB&r .9 d%ta L n- ca({‘ﬂ% entertai nment unit 500, as
shown in EIEHP 8 HBCGPY PHENET B0 oG 19 BRrdingly CUBg gromits PRI STt 0 & CD
pl ayer . 50120431’&@8 on dagadipert Ot m’gtc't,femo}*@Héofg@@ﬂntmmmtuﬂeﬁleamftqubdntrolbdpor LCD 506.
The unit &QEbIfdgibiloh BN pAfiterd 08 & dichiicli BholdiMl B@prin@Pgerdttds haH EbpldP R knSgesbe used
for recei thHgdb teln%z\!/nI18| n signals. The unit 500 |ncorporat es a printer 100
of the typg b ove. The unit 500 includes a bank of control

butt ons 508. W@pbaﬁkd the wigless communBa®negbreysten 6 an baRd ferdemnicading imeeds i s used
for sat elapiuk@®bytmicagad 1200 @M&t@@ﬁ@s datdbide. aﬂﬁiir&dlo@uhoratgmtabuaé haylhi\e kdifl@s a sl ot

510 in V\'h 09 Exa%;&lg qem@céfillé%uh cﬁs‘etv o? dhoEoFa? e naalp \’I\]]e%%l{% nPn.geaﬁ the renfg {c]n%\g/eg

pr evi ousl een e caner a

downl oad ‘ah%ﬁ%lm?)’rsl"rﬂyéel ag/} igPosivgy fi?ﬁ‘lw*?{cb?he $0% phoptgmphs @Ry B@(beiratrishaddess a furt her
bank of buévicodtSotiadidse i9d as despetvy @ bdeng t he printer 100 and the content
rinted by th on returning ta the notor
\F/)ehl cle vmyt h t pord"%r?"éllhs}li%v% Eaﬁg‘ém%oglp ﬁr éﬂdve\}}kgl? I'ots mcesﬁlﬁgg L Bnnect s t he
camer a 12pPrevided prich <Epsivahtnsts aspfmopilpdmagg grogspsing drberpery priddaciliteatheslmest s| ot 510 f or
t he caneriastanthaeobsprddigiod @Exoﬁ@ﬂp@rcmﬁueﬁﬁms&h%hoﬁﬂdlﬁrahhﬁa@ﬁﬁ!ﬂe}ﬂic.b en, for
exanpl e, ﬂ¥ethé§§a&?${zlc§ssedl?¥o cﬂ%ésng the storage device of the canera 12 and

inserting it 1nto W rel ess connection, or the |ike. The

i mges capt ur &d¥ikhbe aPPfE““’é"éﬁ’é‘r"é"*'%ez‘ aé‘faéta&"llsélﬁ‘éffélp?‘éﬁmﬁﬁla{ bren qopiyresdythis 639¢F ne  28.
The | ayoudetearigintectifi2Bwhilathe pdrnis ht@lReknte rathed tiy, PudsibhiQingbud 66hakiyig dnhe canera 12
during thig epgagtgg§§all For this purpose, the canmera 12 may have built in
features for selecting a | ayout. style for each photograph or for grouping a
set of phot ogmaPady g%l“b‘%idé‘“ﬁ?“ ‘béf‘ﬁh‘f‘teg’ﬂ‘ﬁ’éﬁl@yb‘ﬂ‘fh i@ dF Hdick8avperf or ms

| ayout oOfredepracledtanttite cethapdyBririgshealoc o d buikgintpéintertibe | ayout i nf ormati on and
generates a description of one or nore pages in a suitable page description
| anguage such as postscript or PDF which is output on the data line 32 to
the rasterization nodule 34 of the processing neans 14. The rasterization
nodul e 34, in turn, conmunicates data along line 36 to the page

conpressi on nodul e 38 of the processing neans 14. 15 WD 03/069893

PCT/ AU03/ 00149 The rasterization nodule 34 and the page conpression nodul e
38 format the data into a suitable format to be printed by the printer 100.
Formatted data is, accordingly, output fromthe page conpression nodule 38
on data line 40 to the printer controller 42 of the printing unit 16. The
printer controller 42 controls operation of the printer 100, as descri bed
above and the printer generates hard copies of the imges captured by then
canera 12. Where provided, the wireless comuni cati ons sub-system 50 can be
used for downl oadi ng i mages
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captured by the canmera 12 to a renote storage database. This renote storage
dat abase may have facilities for, for exanple, automatically publishing

t he set oWophoOewgr aphs on a website. Instead, the renote PCorAyseo0dat abase
may sinply act as a repository fromwhich the set of photographs may | ater
be retrieved and viewed or otherw se used as desired by the user.
Accordingly, it is an advantage of the invention that an in-vehicle i mge
processing systemis provided which effectively acts as a nobile inmge
processing | aboratory and facilitates the al nost instantaneous production
of phot ogbﬁ,%&imfwgonsequently, a user need not await return to a suitable
pl ace to ie i mages processed into hard copies. It wll be

appr eci at éd t hatimage priting sdernehichincludpes i s that, if a poor inage has been
captured, thi sa;ﬁadmelaaa cagaeﬁr@amdfoa&gmﬁ@@m ifenaef@ u%luhfge Hh& iRSESRA ipindt t he
venue rather than tured at

ou es ca

all. Another a \r/°aér?flp means oh e uf"‘r’fv%“n s ‘%ats? c?pﬁu"f’g &%cei R’f %’&Cr"?i% ‘gttaem i's
built int whiWEouuvetrﬁO@IS@d anadevwe@elpv@?@@aﬁeéﬁm fuitable foreringing; Iyeli ng the slot,
and a built-i rnpbbidd fintidgQBit, ask&ria AOWIBa1d 6:3 & Ssthg Ricahs, M%tgg%ﬂlgom%dw M 1. An
i mge pri grtl 19,:$¥st.em which includes: a portable data capturing device for
capturing data relating to an image which it is desired to print; a
processi ng nea]i#SSYStFIﬁOfégwﬁumW‘Bc&t‘ﬂeéﬁa%Ptt"'ﬁlgé‘a’icﬂlsda@&faeapt uring device, for
processi ng outiheliystehdbflainythin Ghict the cAMérpivih difitaldaingdi d data capturi ng device to
provide fQ r rrat’lf%lggstg@ Sf%laﬁrw \thclﬁlm%lude? repewl ntmleall’]ngwm ncg)mrargmcgtesb 2 rtlgec Qt ing unit,
associated wit alrd processing neans, ftor printing sard fatted data to
provi de sl dapagasng to an ippgs capsyd Brihe famerp aidisiorefl i thetsprad to P@ecﬁ%{?daﬂ‘tapt uring
devi ce i Sdcﬁmmaiaaatb&mpro&ssm'glﬂearsyst emof claim2 in which the canera is a

digital c §ITer oy, sélrstera- &%ﬁﬁry i&lﬁcmmgﬁxdeg L ?OmI;Huxﬁc \Q@qs Su*ﬂ éysga mourrqed ithd &)C\%'a\rlléeng means

whi ch conmuni cat caner a tarelatin o’ an i mage
capt ur ed Fyenphiiae i siered indhs date pappring dFVFfe E°Wé“?f’§ﬁ‘é?da°%@mﬁélo?aé%l ved and

downl oadesl t 0 Thbigsti GfeREBI iR GhitkRdBacesking melid iR }iads @ iy engihdih BBrinuikbiieh 1 ncl udes
a conmuni tﬂeodgéctlgémeaystem mounted in the conveyance for enabling data
stored in_the data cafpturln device to be transmtted to a renote | ocation.
6. The sy%t em '8¢ YRR tiiain § i Ve teriavp i enepsr Breysion glenwitiabeicoremaisy tatht ayout
engi ne i nprixensai ebehipdited owh tuhablelpeinttiedis G dagare@ansed ada vishily dByaibem of claim 6
in which ;ngge | ayout engine |ays out data elements to be comunicated to the
printer hat, when printed on a suitable print media, the data are

pr esent ed®as érh?/iy§?j’é‘l’flc§mtﬁ ig Whith thepragessipg fpeans furiger Cwseéflé"(“’é’f*ﬁ“’éfla‘@g B 6 i n

whi ch t heinpsnmaessibmngithimedsysut Engint hemarﬁ;mmigmaaaapﬂbamahmmwldail ng nmeans

9. The system 6f claim 8 in which the printing unit includes a printer controller, for receiving the

formatted data to be printed, and a printer.
10. The system of claim 9 in which the printer is a full color printer.
11. The system of claim 10 in which said printer is a photo quality color printer.
12. The system of claim 11 in which the printer is an ink jet printer.
13. The system of claim 12 in which the printer comprises a pagewidth ink jet printhead.
14. The system of claim 13 in which the printhead comprises an array of nozzles, said array being
fabricated by microelectromechanical techniques.
15. A method of printing images, the method including the steps of:
capturing data, via a data capturing means, relating to an image which it is desired to print;
processing output data, which is output from said data capturing means, to provide formatted data
suitable for printing; and
printing, on an onboard printing unit associated with said processing means, said formatted data to
provide said image.

16. The method of claim15 which includes capturing the data by means of a camera.
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in comunication with the |ayout engine for mani pulating the data to
provide the formatted data. 9. The systemof claim8 in which the printing
unit inclwoes/oewsps i nter controller, for receiving the forgatAwdodasa to be
printed, and a printer. 10. The systemof claim9 in which the printer is a
full color printer. 11. The systemof claim 10 in which said printer is a
photo quality color printer. 12. The systemof claim 1l in which the
printer is an ink jet printer. 13. The systemof claim12 in which the

printer coNpri®meefodd@daim eiitibnindkdads SbtufipitR a8 dneark bt a G S5 €m of claim 13
array of nozzl|es, said array being

in which e i nt head conpri.ses. gn

fabri cat ezg?bypﬁ‘neglf %028?’?’%%%’&%"?%“"?‘% HPQURE conprpmicae ‘??ﬁ‘taﬁ?fﬂv‘?% printing

i mages, t heannipp hayrkyanqeto gekbln data rblating to@p inagsf captererdiy the icamggraciad storedvii the camefait a

capt uri ngw'seRESved i@ laalridagdt 0 an i mage which it is desired to print;
processi ng, out.put t WhL ch i.s. qut put om said data capturing neans, to
provi de fggr'mat 55‘°‘g°g‘t°géla"\§ﬁlk thuécmg%rcguﬁ? J;%{alstﬁr&a"é}ﬁ(‘}at?)‘fﬂf’tmﬁgﬁafce8rlfgan onboard
printing tavpmiteddayemett lecktion. t h sai d processing neans, said formatted data to

gr ovi ge sa.d iTﬁ?&&hodb@claiﬂ;hﬁw??ti%ﬂes@frtggﬁgi@é a%yé&o?@ti&{&nidgﬁﬂgﬂ%w@@gauri nght ge
ata means .0 aner a. ) : . : e met ho
of cl aiym 6 \Kﬁfagﬁ%}tﬁecqnﬂﬁresg ‘héta%‘%"ﬁ??“%g”{ ahsggggf ‘é“%g?‘ﬁaﬁaﬁag“ abefpreéenéfzﬁ’lat al canera.
18. The netunllydlisedmibl¢ igiagn 17 whi ch i ncl udes causing the canera to communi cate
With a regei ViThgmethidaadN&aimD0 RhithQREIEH aBGKilakiAY s add Riottabrihtiigthetht BGrdvde aN | Mage
captured p}af%hg“e%ﬁar&era and stored in the canmera to be received and

downl oaded. 19. e method of claim 15 which includes causing data stored
in the dat?a caPtnbriddnagenintes syssmydichinglydstnitted to a renote | ocation. 20.
The met hod of aGhddrdforddaptittii Gda bl WAL Snageonticd it s ddgredto patiy;out operati on on data

el e ments t O. bea pro%%glgg‘mga%?ik & %%ca%gnemggéip ‘;"‘%E’é%‘g gEolc‘:]eas‘stiﬂ\%oYlYEE P?lp vl;}{x t1sed 0!1 a
suitable print media, the data are presented as a istually discernible
i mage. 21°WPPHEPTHE FRsRrade previdgifornarted digiseitble ferrgdngsandani pul ati ng sai d data
prior to pri ntahngbohdd@righiag énitf asofit@Niit €aid poctbssing idamipfof f@itltind sdidformdited dAMtoONboar d
i mage pripLing,$ %eem_ whi ch includes a canera for capturing data relating
to an i mage whic t 1s, desi red to pri nt, a processing nmeans, 1In
comuni caf on TRF typiem of e Zbich inclpdst a rpgeiying giegnhphich gempenicaiestvath thfameraies  out put
from sai dfaditarede@nbalifglooté dea fibmthreinend Hagracesidg haahd. e for printing; and an
onboard pgd ntiNgdeyf b%prin@r&%%ésgﬁb%ﬂd X"!aeiu*é'leﬁr?e' B RGERT R RAGANS, Tor printing
said formatted data to  provide sald I nage.
capturing data, via a camera, relating to an image which it is desired to print;
processing output data, which is output from said camera, to provide formatted data suitable for
printing; and
printing, on an onboard printing unit associated with said processing means, said formatted data to
provide said image.
25. The method of claim 24 which includes causing the camera to communicate with a receiving
means in the vehicle to facilitate downloading of data relating to an image captured by the camera to a
processing means.
26. An onboard image printing system which includes
a digital camera for capturing data relating to an image which it is desired to print;
a processing means, in communication with said camera, for processing output data which is
output from said camera to provide formatted data suitable for printing;
a receiving means which communicates with the camera to facilitate downloading of the data from
the camera to the processing means;
an onboard communications sub-system for enabling data stored in the camera to be transmitted to

a remote location; and
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23. The system of claim 22 which includes a receiving nmeans which

comuni cates with the canera to facilitate downl oading of the data from

t he canerwot0s/0648¢3 pr ocessi ng nmeans. 24. A nethod of printiPeg/Atvagess onboar d
a vehicle, the nethod including the steps of: capturing data, via a
canera, relating to an inmage which it is desired to print; processing

out put data, which is output fromsaid canera, to provide formatted data
suitable for printing; and printing, on an onboard printing unit

associ at ed W t & 56 pidkiROAS SisBghtddRANGid pfoddstng nRERBbApGEling & Prorted BiOY 1 de sai d
I mage. 25.m;|'i[}&. lrltlaheOd of claim 24 which includes causing the canera to
comuni caf’@ W thact ecei vi ng neans in the vehicle to facilitate

downl oadi A of A ghethed of reiniigiipagestonboard a vekislyethareethodiingluflingyhetstaps ofanera to a
processing nmeans. 26. An onboard inmage printing system which includes a

di gi tal caner a*2Ping éapyint Higigl camtra relaingte srvigase whighhit s Aesierd tavineh it i s desired
to print; a pr@eesissduguiieabich is Butpd iFRIAIdCateradid piiviihfosaitdd de@aReb, forf OF

pr ocessi ngrgmé;put data which is output fromsaid canera to provide
formatted data suitable for printing;, a receiving nmeans whi ch communi cates
with the camer@'singthe aErmp focgmauniraiiitaaicivige Brant in the wehicls 16 facilifgte dowalosdimgrer a t o

t he pr ocesiataglatimans;iman capaleo By the @agruNi cati ons sub-system for enabling

data stored in,the;Samthd dlalss §;g;!'-f{ mpte |ocation; and 18
WO 03/ 069893 P“? lj10351;%%;14%e an %h%%ar e%%?ﬁ%‘é%ﬁé&ﬁt%?g&%associ ated with said

processi ng neaiy8ingfop An g5peapkpripfipe uni agpoqiatsd yeith taidpragepping regns. id dapatied doitel | nmge.
27. A net poddehid pragent | Ng | mages onboard a vehicle, the nethod including the
steps of: capturing data, via a digital canera, relating to an i mage which
it is desired to print; processing output data, which is output fromsaid
canera, to provide formatted data suitable for printing; causing the
canera to comunicate with a receiving neans in the vehicle to facilitate
downl oading of data relating to an i mage captured by the canera; causing
data stored in the camera to be transmtted to a renote | ocation; and
printing, on an onboard printing unit associated with said processing
neans, said fornatted data to provide said inage. 19
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