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SUMMARY OF THE INVENTION
According to a first aspect of the invention, there is provided an onboard information remeval
35  gystem, the system including;

& user terminal operable by a user to access a source of the information;

an onboard communications unit for downloading data from the source of the information;
a processing means, in communication with said user terminal, for processing said data to provide
formatted data suitable for printing; and
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printing, via an onboard printer, said formatted data to provide said information.
The method may include selecting the information to be printed via & user interface of a user

terminal. Thus, the method may include displaying the information on & display means prior to printing the
30  information.
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The method may include downloading the data to the conveyance via a wireless commﬁ;iéations
unit.

Further, the method may include causing a description of a page of information to be produced
according to content and specific requirements specified by a supplier of the information.

35 In addition, the method may include manipulating said page of information into a format to suitabie

1o be printed by a printer of the user terminal. .

According to a third aspect of the invention, there is provided an onboard information retrieval
system, the system including:

a user terminal operable by a user to access a source of the information, the user terminal comprising
40  suserinterface and a display means;




The processing neans may include a | ayout engine in conmunication with the
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further commrismeszaz data nmani pul ati ng nmeans in conmuni cati ' e 15°
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a di spl ay neaﬁ"é‘“’%@#%‘? aﬁfgc;uﬁh f eﬁ{]"? o, i‘srﬂ“’lﬂdﬁ:g‘l meiied ofryiievinstitfornationy
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the met hod nay include mani pul ating said page of information into a fornat
to suilfabl e tPepctseingsats sticaintyyextmal gata hytweans ofa Liyh@edgngr terninal . . According
to a third aspeté padcesiiipnd &Rl i Mayokt DEHS o i board
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operable by a yser to access a source of the information, the user term nal
conprising 487§ i en onheagd printerethe foatied dits joh deynanrie mpeovidd & leddbié hAQAREYWO

03/ 06951 2hdIradidd3/ 00158 4 an onboard wirel ess communi cations unit for
downl sadi ng dats ; . the.i'nfornmation; a | ayout  engi ne
responsi vg, t o t@jﬁ&g{égﬁ%?g Pﬁl%@g?%&ﬂﬁ? “S%eeg%mﬁ P F e gpcessing B¢ squppe Btg'f“‘ext ual
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engi ne and whiTehmethod s Seladetabvessidg nformatisroRking @0 hids@bishaRRGh B8 vicRutPbANMd de
formatt edvedad.a Which is in a format which is suitable for printing; and 5
an onboard printer for printing the formatted data, on demand, to provide a
hard %Sopy of the information. The information may be fromthe internet and

the sBur CEIGTPEABEIONAERIERRAWRIGS t hen be accessed through a service
provi der. TheAimdferdrabtiodinentay/thé Rkdatid Wi néh b ads@Bld SRR o Vigl nity of
t he vehi qgfg;m;lgﬂ,e\g&%quﬂgd,g&ggg\gwi h a;pect of %dhgshi nverﬁtmir‘]l(l)’tr“lzrb?Ll hléﬂ‘rale is

provi ded a rre{_..hod &f retrjeving I nformation
igure 1 shows a block of an onboard information retrieval system, in accordance with the

invention;
30 Figure 2 shows a three dimensional view of a printer for use with the gystem;
Figure 3 shows a three dimensional view of the printer with a cover removed;
Figure 4 shows a three dimensional, exploded view of the printer;
Figure 5 shows a sectional side view of the printer;
Figure 6 shows a three dimensional vww of a cartridge for the printer;
35 Figure 7 shows a three dihleli:_sional, exploded view of the cartridge;
Figure 8 shows a three dimensional, schematic vigw of a nozzle assembly for an ink jet printhead for
the printer;

Figures 9 to 11 show a three dimensional, schematic illustration of an operation of the mnozzie
assembly of Figure 8; '
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t hree di nensi onal view of the printer wwth a cover renoved; Figure 4 shows

a three mmmmmnmﬁmoﬁ rinter, Figure 5 shows a
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of an oper atlélﬁﬁc e nozzl e a%aa%%m%g ‘gure 8; 11 JULY 2006 WO

03/ 069512 5 ?t%&fssaﬂpﬂﬁlﬂeewngww@mmmmmmomm of a
nozzl e afhe sghicl erispimmupicatesorith theusprémibdiemd; Fi gure 13 shows, on an enl ar ged

scal @5 part Qurthel) e 3fste@)0 @iudel HptbRscihd sh a_t hree di_nmensi onal
view of the .6k gt méeﬂ:ﬁlc}’ag' ntgﬁa noz?fagé gu%éa?d l'—”'“(jureﬂ’l‘?‘i‘e SRR 26 chenat i ¢
di agram of "a W|re Ss GO iR £ Wrtermg 2 ystem form ng part of the 5
system of Fi gt ﬁpmwmegﬁrlé%@nﬁ@ma anfinec?8. dTIENGIQBGI: 26 @WeOf an

i pl emendesription ofhchiphge ety Siouted Ecbrlink BlRodlatiRiRis Yo VBODI MENT
Ref er I'i Ngiginkting geﬁlml y to Figure 1 of the draw ngs, &Fer encelgé?ug%dr%ifm 10

genespal Iy deirh%f‘ ‘ﬁs an onboard 10 (as defined) information retrieval
system in a RCEPHRR PUPUL o thefoyav enging is sttipliedialofigr damtlingid o Sbddiesiad  Syst em

10 i ncl uewisle 3¢ of dhsprocessinyinmads 142 6ItE QEterBOBRHSRG4 bdarnbibhs H&?».I pah&oﬁpr%nﬁ el ess
manner. mditle BSAE a 88/ 15k B The RoduRE $OLE hﬂq&lv)ért ppggl Udeﬁonaaata output ttrom thee ! yo?xp d an
associ at gl 3Gl 4. 0Len | 4 sitable for printing.

The system 10 includes a printer 100 forming part of a printing unit 16, The printing wmit 16 includes
a printer controller 42 that controls the printer, The printer controller 42 receives the formatted data from the
page compression module 38 along a data line 40.

Certain of the components of the system 10 are now deseribed in greater detail. -

Referring to Figure 15 of the drawings, various forms of wireless communications sub-system 50

could be employed. One technique is to use a combination of satellite communications and a mobile
30 telephome network,

25

_ The sub-system 50 includes 2 mobile station 52 (being the motor vehicle in this invention) and a
fixed station 54. A satellite is designated generally by the reference numeral 56. The satellite 56
communications with the mobile station 52 via a satellite receiver 58. The satellite 56 also communications
with the base station 54 via a satellite up link 6.
35 In addition, the mobile station 52 includes a mobile phone network based transmitter 64, which
communicates with a mobile phone network based receiver 66 at the'bay station 54,

To enable data to be transmitted from the mobile station 52 to the base station 54, satellite

transmission via the satellite 56 is employed as well as the mobile telephone network using the transmitter 64
and the receiver 66,




To enabl e access to be gained to the internet, a wreless comuni cati ons
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| ayout engi ne 28. The | ayout engine 28 causes a description of each page
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various fornBAng}ggerfgllﬁg %ﬁ tlon sub- System cou e enpl oyed.
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mobi | e pEQRGee ﬁ( based receiver 66 at the bay S |on&§ﬁ 1é'mnabl e
data to be tr ﬂl\P ed fromthe nobile station 52 to the base station 54,
satellite PR Pibamicid bt aeptyingagetbtagsdo benohteny e definiienl of catis t he

mobi | e t@$epﬁ@m@7ﬂétmmmmwmhep&dtﬁﬁﬁmfe&ﬁﬁwﬁﬁbmemthe recei ver 66 11
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suppl i ed, it Thespmpipationef &M cagtent dndXST, assﬂabrgut Peaivhton sllob Ok Badcfiglignsdese bd Pt i on of

t he cont@mpagwmmprdaadadtnhﬁf&mhﬁguﬁ %&&gﬁ&,@ﬁt ngag en BOQLE s of page
descri pty gcgmy%g %l'meefop ﬂescr tlond %P% to be g%ﬁgl?aat ed by
the |ayou s | ne 3eterm %pr%"i‘ o p““%*‘l"é?ﬂ'fﬁ'ﬁéhe“é‘ﬁﬁ‘%e
structur ts that nay be used to conmpose a page. For exanple, if

t he $Page demeppqs@:ie hmagua@ws@ﬁpﬁo&wpﬁmaa%maimamttmhglﬁg;ggats t hat

J d h
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of line (?]ments J’:’l pum é&F text wt
i mages. TG | S8 % o st WW%‘@W& ¥ Elascading Styler Seedd by t he
| ayout Wzé%mhﬁm@&e 14@ut ciire 08 ®, assowate dxBppledStyR Witk a Bilbf g N

t enpl at éfno@ﬂleﬂghs&h@ﬂedb@et@ﬂl&ﬂﬂt@@ﬁsm%%@aﬁézs gggﬁ such as the source
ol L ayoyt and content

suppdoi N9 t herglafae A a?es ibilities exist f
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a page cont amlrﬁﬁmé“‘?'i'ﬁ?ﬂ‘éﬁ" 34(5#?“@? Aengert fgkyipegs desarptitndanppgelintd @ Rdtosadhatand

gr aphi ca&in be sent to the print engine (ot shown) of the printer 100, This format may take 2 number of forms
depending on the characteristics of the print engine such as the color gamut of the output device, the types of
markers to be used, the number of markers being used (and their respective colors) and the medium being

35  marked. )
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 2
page by way of a painter's algorithms. Still other page description languages describe a page in terms of a




One exanple of a nmethod of data |layout that allows data to be sourced from
a plurality of separate 15 |locations is through using a conbi m@'g'uyy@?og(m
(eXtensi bl e Markup Language) and XSL (eXtensible Stylesheet Language). XM
allows content to be marked up by applying a set of tags to the content The
definiti onwafosmessiiy tag in particular XM. content is desg%gd in a
separate schene referenced by the XM,y XSL provides a ne HEaUEy00158
transformng XM into another format (for exanple HTM.) whilst 20

si mul t aneousl y- perform ng selection and filtering operations. The
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obj ects, tohwsub setafgtzitc'ts@mmxmaﬁdfpﬁgbﬁm@&izI;rbd&ﬂed‘i?ﬁ:é‘}altéi}aﬁm?éogﬁ@ﬁt her possi bl e

| ayout sand conb@erle SisALaNIILG kiR lbE Mo ed 1 9 2 docuient which i s
speci fied, in eHTNk l&%er Text rkufp AN UL FPPERASE il wiicd the ppgs|dpseriptiory t he
| ayout engllgi'eg Fgrpial Eted {9 forge aodabef the gage Stk prge inscpmgandiRas drdbsteqiitd 2ONE OT
nmor e styl &Ehere ensouniyed il ither carpostieddd fogn pitmap Sk GAS b REmelaYe %%

bls
tandar d i 8. o WS EDE b 28 10 associ at
SupDl 1 00 Sttt st (i GRPEATE, el 5 Lt pimeh te sei of

suppl i ed sl ths 3 et of tags. If no sty S
def at;éh S-%%%%Q%%ﬁﬁegu%éwﬁayw engine 28 is adopted. 30 The HTM
docuneént is t i Fasterization which qrageenthingairby Pt ok GbRE8s W Lak e for
printing. edtebjeeis fillior gandailPadooiddlib Be Sk df Sojddf :ﬂé’{gge?age 5&3%%9\{%{&} frc(h)pﬂgagg
doscr! P e BN3AE: il o bRl gl o L LU L TLIE BT g e
dependi ng® %)"ﬁ“?“ﬁé IS0 A liviesd; qactchagotet in e pidgmay Bmgsieriad RiShndenlcligegg] OF
ganut of ’PW@MM@M&M@WWMM&QIS to be used, the nunber of
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. - ) Y + e

e, Sty f et g T P B i i ey
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obj ect s pl acegh, = ppégg,gnp, VRY, of.d% ainter's algorithnms. Still other
page(@es;ﬁfpti 0 ag%u%%;s guéescrl e aﬁgﬁﬂﬁe ﬁ““i”@%‘ﬁfg"&ﬁuﬁpam%@am@@oa WO
03/069512° '3 5% 25¥1 BB fid 0 Shetppas dathis ehaipressitabingl@t bim@ee ofla hinBEagchy of
obj ects I%mumm%wmgﬁﬁmm%ﬁ&wﬂﬁj&mmmmimggg order relative
to a nei ghbourheeed &f coRiighe &%&?&éﬁ Ped RS0 W @%m%tii?%n W-hmg‘:h
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it ?fmfwm%?w@mfgﬁgﬂﬂ;ﬁﬁ%mt o RS ! PR ed and
obj ects are rgsterjZed_as { ey are encsit%red and then conposited to form
pi xmap out putﬂf&"eié“ﬁ‘ﬂfﬁ“i"dﬁdﬁﬂu"tbh@BE@é@OOMiMmpodmdﬁ&ﬁ&emﬂﬁd into
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o 1 5t 2“’3’&“@*‘;’5‘“; s RO et ol R T cy P SR
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e pagewidgmtss dégRbdich of BB feeddddRe, Cachi ng aspects o e object. For
dinstance, if masehadpql g_rdb tBHcgod 1S, L0, be rasterized, each character in the
string npy bg.rasterize ig fEluIrbI amnatfpf%ﬁ“?ﬁ’(?ﬂ’é%““*‘ﬁ‘ﬁgev“’amedOﬂepixelata

e, $ 18 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 m‘ay be possible to adopt an alten_:ative scan order that traverses each image row ii sequence such that each
portion of the image received can be immediately decoded and printed independently of -

complete compressed page.
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the receipt of the



| ater reuse whereas a filled rectangle may only be rasterized as necessary.
15 Dependi ng on the output requirenents for the rasterizati on1eunlye28d¢
each page to be rasterized nay be generated in its entirety or generated
in a band wi se fashion for forwarding to the page corrpressi on nodul e 38.
In this wayWo #josgsipage is |arger than a certain size, TR0 5keeds to
be conserved, a page may be divided 8nto a nunber of bangs that may be
rasteri zed on demand. The page conpression nodule 38 is provided to reduce
the amount of rasterized page data that needs 20 to be transferred to the
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such as . il dQirdded mahg SE t d bit repr ntation. In
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page_conpressi on” P8ns using nuII conpr essi on wherein the
'page3§ s not é'émﬂneswéehcmorﬁds la peimiigbadt 10€ (Feag ). T pEAMERS 16 i aPAgeWRE YlGer38
f unct i onginthéad.a MaR PErtiduliElR) WG B BAB0D is . four color printhead, or three color plus infra red ink.

printhead, which prints photo quality prints on print media stored in the cartridge 122. The printhead 300
comprises an array of nozzles to provide printing at 1600 dpi. The nozzies of the printhead 300 are
manufactured using the applicant’s Memjet technology. The printhead is described in greater detail below.




The printer controller 42 is responsible for handling the hardware specific
aspects of the printing process. This enables a nunber of difjejifny opyges
of printing nechanisns or printers 100 to be adopted wi thout changl ng
details of the systemfurther up the chain of print nodules. The printer
control | er WR0¥@esaeves a rasterized version of each pageP%jAct@ 'st_usuaI ly
conpressed 20 using one of the conpression techniques descCri Y% ove. The
page nmay be received in its entirety or in a band-w se fashi on dependi ng
on the size of ﬁrElhe page and the functioning of the precedi ng nodul es 34 and
-38.- In the pri fherinbed 800atckies cobidnands i6n PRGRd Sihi ressively accessed .
in printeriirder, deconpressed if requ?rg%dg’geglgbo%rﬁg%%?% R %%§¥'fa§?fsrrat
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printer 100 i&sl% %isr%#neegs ma,gner . For this f&@p@?é,“‘the printer 100
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i nfra- r ed “THRMIH & it Frghes, 2 rffsr HEO jsmiowted bn 4 06 16D 60LNMERIIOE The Rk Qét?/ﬁjad 300
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140 is notemgeeiotar 3 BvisinA@nad2lexiddde Sfosd bsSomadiaadie drive nbtor 138,
whi ch i's 38 o dbSrd: Qa8 142 itg?mppﬁ%is gotdg@prﬁ%%ﬁ%ggsm%&f???{hﬁ S FEPPET REM genent
in the falrhem of _% lrst gear “train 4Wm?l%wgéa?wﬁp&¢mk442.i S
mount ed oR® &% 1 G 12 dpRRSion 86 ¥ 176 Eurthbra the iresluctidrDgear e 761 Edoidfinitik Qitn 240,
whi ch?3 s Tefessias mephinive 1781 Avcoflingly, e QPP @in R RFform! boVEiRtichs. Mrhl gvf !‘5‘ L 148 vi a
a  SeCOoNndnethahish178 ismANPQRE Me ghairdi Q4 f as d gear traln ® The
print hea%%g&d%eeﬁgg%j& Lk féom,i nk%ﬁeﬁﬁ%ﬁ?@%%&%il%@mh an ink
supply reservorr UEFIPR or mjecting the pactridas 123 fromythe trip@r 1004 Inovend) wiken SPP! Y
mani f ol d "FEBTe Beshapm fias heen delasted, iyomdeds the givie a @ller d6d @ thore giRicliely OWeaRGE €7 11 NG
t 0 Fi gur esodatedfar dnhead et \picl GSrolled 1636 XM REEhiV4 Ene inter 100 TS
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the PCB 136 vﬁe a TA f_|eim . A slot 158 is defined in the side nolding
146. The sl ot B PONRTigHess 6 and d of theudsqyingsl te eprtfidpe 122%is dawariidll mlghi@er dge t 1| dge 122
in it. Furthefhe catridgs|122comgrits al6@ niofiing DI B bRH mBiclS FB islcﬁ%fojﬂ, the printer
,100. | The csved ﬂ9ﬁrm@5@@@m$@ﬁ%§£ﬁ§s§ r.ot at abir?g |l e . _A?ycd'& 64 is
mount ed REOXIOBLELFACH, £nd of fhe axl'e TEPPog: ed1ip 4 front edge thereof.

s 194 permit the pick up roller 168 of the printer 100 to engage a topmost sheet of the stack 170
: 35  ofpaper within the cartridge 122. . )

A toothed rack 196 is provided on.one side of the cartridge 122. The toothed rack 196 defines the
upper rack 180 which is engaged by a gear of the first gear train 144 for insertion of the cartridge 122 into, or
its ejection from, the printer 100, A rib 198 extends longitudinally along the side of the toothed rack 195,
The rib 198 is received in the slot 158 in the side molding 146 of the printer 100, A lower surface of the
toothed rack 196 also has one of the longitudinally extending racks 200 (Figure 7) for engagement with one of



engages a longitudinally extending rack 200, 202, one on each side of the
cartridge 122, for inhibiting skew ng of the cartrldge 122 ag4iJuiiy 2006
inserted into, or withdrawn from the printer 100. The first gear train 144
engages a pick up roller 168 of the printer 100. The pick up roller 168

pi cks up WeioReesmedi a in the formof a sheet of paper frpopRuGH@eds 170 of
paper (Figure 5) in the cartridge 12320for 20 feeding to the printhead 300
of the printer 100 when printing is to be effected. As shown.in greater
detail in Figure 4 of the drawings, the first gear train 144 is powered by
the -stepperogrdfor Ad Bfposed aidaor thxbase ﬂ;&l&ingemamdie R g@sca&laqheogtﬁepto{e{he 100 to-
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t hen ?(?rves t Ed t he paper to the drive 30 roller 148 for conveying to
the printhead %é‘b‘ﬁ ROrivhidsed pgwisdyrelativern ayfbapecof the tronshi 208 visfa bty Bafispriygs t he
cartri dgéliz’@ewaIﬂbeﬁbmﬂug@el@tv&ﬁaﬂeﬁhapehmzﬁlﬂﬁd&@rﬁ%éigﬁu&??mﬁ%r' Ses a
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ext endi ng r acks S5 T °é° ¥6 exibls Sladrshikn memirang 23§ Fehich s baatsegied ty 2006 WO

03/ 06951 g 2408/ 0D b6 @rptepiatechibatc sk & 64thdrdm ﬂmmdmﬂednso&e bhigiRase
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printer T8 ploag slot 204 is defined at a front edge of the rretal cover

t hr o2§h whi cmwmmeanfdemermoomw&amdmﬁlﬁmm&@dofﬂemlﬂhe feed
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t han one. sh el Ofﬁ{?ﬁﬁ&r g ﬁg'?fed time. A
transverse ST fER 8 g’@ £8s ?’s“&@’ﬂ??@&%@f%‘ﬂhﬂ%ﬂewhe%mmp 206.
The trouﬁﬁ“’?’@@?o%matﬁgcmwmogmm&mwh@mebmﬁm roller 210 is
supported i n Mheatdigugl aa&wwquau,puaﬁr&u Gifp 954,  GlrksPGip2ds3- TJ},?MEO' l'er
210 B biasgf [g!y to.a base 0 he trough 20 lurality
of leaf s ?hs g %&rﬁ%aﬁsp?% s%i%“ﬁ?%’fﬂ’&r"m lﬁ%édf@? th an
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o Do e ks BB k3P ) AR R b o o or O

| eaf spri %% V% engage
ur gi ng tfi "é’géi"g 6p qg% paper agai nst the cover 192.
The cartridge 122 is a disposable unit so that, once its ink supply and paper supply have been

depleted, the cartridge is disposed-of.. Instead, the cartridge 122 may be re-useable, In the latter case, once
the supply of ink and paper in the cartridge 122 have been depleted and the cartridge 122 is ejected from the
printer 100, the used, empty cartridge 122 can be taken by a user to a supplier for a refund, It is to be noted

that the cartridge 122 is automatically ejected from the printer 100 once its supply of paper and/or ink has
40  been depleted.




The ink supply reservoir 154 includes an ink supply nolding 224 fornmed
integrally wwth the base nolding 190. The ink supply nDIdlng1;2ﬂj debphpes a
plurality of ink supply channels 226. Each ink supply channel é'contalns
a particular color of ink. In this context the term”"color"” is to be

under st oodW&3/6693 udi ng i nks which are invisible in the &/ﬁh@/ pectrum
such as, for exanple, infra red inks.1120 The channel s 228 are ol'6%ed of f by
a flexible bladder-1ike nmenbrane 228 which is heat-sealed to the nolding
224. 1t wll be appreciated that as ink is withdrawn fromeach channel 226,
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Referrlng ‘f% f“§ to 14 of the drawi ngs, the printhead 300 is
descri bed i n%a@@n@@bmmﬂmmlmd&&aﬁummﬁ ﬁ@n@fs Wh' ch
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S deS| t g%mgglﬁqg:igg ﬁl %{tﬁre erencegg’ﬁﬁﬁaﬁﬁm"ﬂf?ﬁ“#ﬁ’éﬁw 400
i ncl udes P31 1% P &2 Al directshly 48handiitby wasiol felotuntes & Ralliayer 418
is depd@ﬂ’!@@iﬁwwamkﬁasmmlwhmﬂemer 420 is deposited on the dielectric
| ayer 418. 1Phchaskir 453274 BerR DAL, e 422 defining a
nozzge gg‘grywnsgb é&rrw%conneclw m‘i‘%ﬁ{&ﬁiﬂgﬁémfm& Hf‘“’ﬁ"“ﬁ'@%‘é’r“’“ 4¥m 426 and
an actuator 428 rhe Fdvs Py 2%“"& (MO8 assipptionlayer 4200 The 28har @54 she nozzl e
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are of, or inchude, a conducnve
ceramic material such as titanium nitride (TIN).

35 Both pairs of beams 458 and 460 have their first ends anchored to the anchior 454 and their opposed
. ends connected to-the arm 426, When a current is caused to flow through the active beams 458 therinal
expansion of the beams 458 resuit. As the passive beams 460, through which there is no current flow, do not
expand at the same rate, a bending moment is created causing the arm 426 and, hence, the nozzle 422 to be

© displaced downwardly towards the substrate 416 as shown in Figure 10 of the drawings, This causes ejection

of ink through the nozzle opening 424 as shown at 462 in Figure 10 of the drawings, When the source of heat




15 of a peripheral wall of a nozzle chanber 434. The nozzle opening 424 is
in fluid communi cation with the nozzle chanber 434. It is to ke patedobéat
t he nozzl e opening 424 is surrounded by a raised rim436 which "pins" a
meni scus 438 (Figure 9) of a body of ink 440 in the nozzle chanber 434. An
i nk inlet ¥MPO0a818 442 (shown nost clearly in Figure 13 PéT/kﬂ&/dMsﬁwi ngs) is
defined in a floor 446 of the nozzl @zchanber 434. The aperture 442 is in
fluid conmuni cation with an ink inlet channel 448 defined 20 through the -
substrate 416. A wall portion 450 bounds the aperture 442 and extends
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40 of ink throu & Zl e openi ng 424 as shown at 462 in Figure 10 of
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Figure 11 of ,the draw ngs. \Wien the nozzle 422 returns to its qui escent
posi tion, an®i"fRe SHFLISP &t mornsd quother shsimte i1 of the prgheddi300f Theheztergaakisng of an
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Figures 12 tg 14 of Caw ngs,  a F¥t head 300 is described

in greater “8‘&‘? printaead 300 is; iy preties. 0P casgedothrbugh the Gt Openiogsi38g eaehreed
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assenbl@ngﬁa,ﬁ,gg, s 372 A'sp, .the noz d%h the row
372 are spage “’é‘%é’??&é‘ﬁ"?‘f%ﬁ eentﬁfél’er‘gar’m”ﬁom each other to

¢ ICE unit 500, in addition to a CD player 502 and a radio ‘having controls 504, inchudes a full
color LCD 506. The unit 500 fimctions as a satellite navigation unit and may also be used for receiving
television or data signals. The unit 500 incorporates a printer 100 of the type described above. The unit 500
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15 enable the |l ever arnms 426 of the nozzle assenblies 400 in the row 374 to
pass between adjacent nozzles 422 of the assenblies 400 in tRhe nAw 368 |t
is to be noted that each nozzle assenbly 400 is substantially dunbbell
shaped so that the nozzles 422 in the row 372 nest between the nozzles 422
and the acW@®@essiz28 of adjacent nozzle assenblies 400 picp, hﬁﬁooﬁ&w 374.
Further, to facilitate cl ose packing t the nozzles 422 in the rows 372 and
374, each nozzle 422 is 20 substantially hexagonally shaped. The substrate
416 has bond pads 376 arranged thereon which provide the electrical
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100 i's bk, e beRp@NlodsQeiBeOAL b 2fe ARod O CAT %ﬁ“grg‘{fg?}r{‘%g"tﬁiﬁﬁﬁﬂm%oo, as
shown i”&@&ugg 1§' of the dfaw ngs. -THe TELethi? fIesets I tepe ianatticulasitens 0 a CD
pl ayer 502 and Bt ABTTHHURFRsES N fugh & itgp it locstedctha rdepantentess hib or eale@ils, LCD 506.
The  uni t S5BEF Tan eddrsrrad packaie seibddatiintts BEHGAI0VRL fernddeBeslhsg, PE USEd
for recenwimagmitddvik @ QibhsSdedNs00h 20Bhdk Si LS thed € ,UNI L 5d00 i ncorporates a
pri nber ,’;,thn&f,%%%e t%pe esGLi bedaegegove. & “Uhit 5ot £19 presessedy gl WO

03/ 069512 13.. BCTI A f)"Gg’ies“g‘H"ﬁ%T ted by feorreist Fhsmerchsht dowtateongagsB. Thi s
bank of BUHEHELTEHe pyrheteia aressint fRbe cwoptnr diie vard. THs &R faimineg af | 1 L €

navi gatime:pmﬁos:esﬁmzésnmddﬁaammsubtsﬁ&mtseiaﬁdM&'ﬂﬂg%?oépe S5 T8 nal 26
whi ch ismm@gkgg%@qucupmtﬁ{%&&@&ethe printer 100 and THa RolPert print ed
-by the printey 0. .In use, en an occupant of the vehicle desires to
down| pad i nf SPREF PBHFPSHIE Feem Hiisssawt of ardwevatics optpokipatenBl@Bled 0T t he
user 43 er #pliation pglude slinrestpriy webrattayaad or 1he puBRing btk RRlvwegd PrOVi des
interaction Iftutbestbmploftke eRdd hibddbdts vkt 8, L £nderi ng of cont ent
potentia,;th,yirw%gﬁ% I ?@c%ul?[:e a hunber of tornats {"f‘c’)‘ v gidhspshigle orTVL)
Interactions wth The IRt erner: B A Ardresirrs wblsgat p sstrprantor Geimshdosing. y pi cal | y
encount er ed ﬁﬁ%ﬂPWH@hW@@%¢mmmmmmmdmheﬁm%f ol | ow ng
of hyperd feskvgtionkiimy fygen do esldrbs dséd ©QeRInR s e aPEn-iinU}:%e,{li Elée' 10 When the

user3oM Shagsrided b¥lRMiRd - and Int it on the printer 0, Buser
Gorided of ﬁﬂftﬁ&%ﬁggg@ 55“?‘%/"'?‘# OFHEVFBMay ¢fsorbr acopsseg wiatheeystginne 28

term naIw%OG fzsgrvvaa&igs .he : 13 {

wher e the dat a dPees biriineey whish sstaraayie visit AGerp depision rpmdivg tRiris@itan: TRE Page
descri ptiesmaiehontmant iganticiedda Bsyttan 10Méing tRSdel Bl QR RINEL, 34 and the
-page conpr eash aevelopidhtl of md Qspedt, hd & ceSsi.ng, neans, 14 to output fornatted

transort this information to the restaurant accordingly.

35 If necessary, a receipt for the reservation may be generated and transmitted to the system 10 from the
restaurant via the wireless communications sub-systern 50 to be printed out on the printer 100 of the system
10, .
It will be appreciated that a similar method could be used for ordering mﬁe away food and even
making payment in advance via a secure payment system of the internet. Upon arrival at the take away food
40

outlet a receipt, having been printed on the printer 100, is presented to collect the food.




An exanpl e of an application of the system10 is in on-line, in-vehicle
purchasi ng such as buying an 15 itemfrom an on-Iline nerchanyq LSy epd@i | s
a nunber of steps to be carried out by the vehicle occupant Firstly, the
occupant browses through one or nore on-line catalogues to deternine if
there is aWedBH§SW ar item that the occupant is inter espgﬁAbﬁb,@ngcham ng
If such an itemis |located, the occupant enters his or her detal such
as nane, address and purchase authorisation into the system 10 via the user
termnal 26. These details are transmtted via the sub-system50 to a
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| eadi ng t & deRehigdinehiesS [N Sent ] e ocC ant The 'mer chant
gener at es;, agivemo or?%tel?tt de'ts%:t %&h&ﬁ{.}ﬁﬂj Bur ¢ as‘ge 8§tkl°p CHHREEPICe foor t he
he ven

occupant s & i ﬂfé@éfflﬁ{a’ Fvﬁ%?mﬁ?*m’@dﬂstf@ tichevent. s Padeate 10 Vi a

the w rel%@@atwmmeeaﬂemyw@@ewsmm of thel B 100 O 436 de Bt 186k priddnie@}t t heE

pri nt & MkeuH'MeataeﬁhMmb&edfﬁgtbe e&he occupant for future reference.

Anot her appll part of a reservation or booking’

system ok 8 ool B S e i Bt R ngon it o

reservati ‘?'f§ &‘i‘ﬂﬁ"’(ﬁﬁ!’*‘t‘ﬁ‘é purchasing of tickets for events. If the occupants

of the vehicl accpndtnandedartaﬂvaum@lot'uamfv@ﬁ&nahht ag}smﬁ% is lvgﬁgl&&e :j} inity of
cou

t he vehi ks @l whifiS i St e Used Yo locate
and rgserye Qéagtt wggifal{restﬁaﬁg%ta%; W@o@]&ﬁd’” b for makige gwetatsant s of
the vehi cTavare ‘tﬁrsﬁ't? AR MaE Wﬁ%‘vﬁwgm wererthessthadnican the atcupahti € khe t hey

Wi sh to e is enfdied litktive is atalidblesty sindtich GuG R tidntlofa® ypsed to perform a search
using an on- |Aﬁﬁughﬂﬂ%eﬂ&5nﬁa§§&@k&éi9§dsmmr§9en&ar}»§9mr' et Tpeli Sty 8Nd Lype
of cui si Rg;p.EUrLH By oSS revi ews fie system
10 to assist R Ay NG a FBW“Q?“Fﬂm%HPHﬁ°P@§F$ﬁﬂuww&@dﬁv$srt After a
deci sion regarding the restaurant has been made, the restaurant is
contacted via the system 10 using the internet and the reservation is mde.
As a devel opnent of this aspect, the occupants of the vehicle could, if
desired, select their nenu itens while an route to the restaurant and
transmt this information to the restaurant accordingly. 35 |If necessary, a
receipt for the reservation may be generated and transmitted to the system
10 fromthe restaurant via the wi reless comunications sub-system 50 to be
printed out on the printer 100 of the system 10. 1t wll be appreciated
that a simlar nmethod could be used for ordering take away food and even
maki ng paynment in advance via a secure paynent system of the internet Upon
arrival at the take away food 40 outlet a receipt, having been printed on
the printer 100, is presented to collect the food. 11 JULY 2006 WO

03/ 069512 PCT/ AU03/ 00158 14 Making use of an on-line ticketing service is
al so possible with the present system 10, |If occupants of the vehicle
intended to attend an event at their destination they can nake use of the
ticketing service to |locate an event or, if they are aware of a particul ar
event, to nake reservations for the event Once the reservations have been
made, tickets for the event are printed on the printer 100 or a receipt to
be presented at 5 a ticketing office at a venue of the event nay be
printed. It will also be appreciated that general content- fromthe internet
may be downl oaded and printed, as desired, using the system 10.
Accordingly, it is an advantage of the invention that a system 10 is

provi ded which lends itself to browsing of the web fromw thin a vehicle
and to use the potential of the web for meking purchases, 10 reservations,
or the like. This may be particul arly advant ageous where the schedul e of

t he occupant of the vehicle is very full and little tine is available for'
conducting transactions of this type. Al though the invention has been
described with reference to a nunber of specific enbodinents, it wll be.
appreci ated by those skilled in the.art that the invention can be enbodi ed
in many other formns.




. 11 JULY 2006 PCT/ AU03/ 00158 Recei ved 29 January 2004 CLAIMS: 1. An
onboard information retrieval system the systemincluding: aqqsguLyepgsnal
oper-abl € by a user to access a source of the information; an onboar
conmiini.cations unit for downl oadi ng data fromthe source_of. t Pel/AU03/00158
information; 5 a processing means, in conmunication wit h&8VEd g3 Bauary 2004
termnal, for processing said data to provide fornmatted data suitable for
printing; and an onboard printing unit associated with said user term nal
for printing said fornatted data to provide said information. 2. The
system of cl@ismst in which the user termnal includes a user interface to

enabl e the user AP.Sfli&kmatdQerheMPaybedd] 8 HRbdiRRaite® e printed. 3. The system
of claim2in wigh the yeele ol CLMNaks | BElUAESAndLEP! 8y means for

di spl ayi ng the |n?o;rraa%|por_1._ﬁ. The systemof claiml in which the

communi cat i ons u?ﬁ“Pb°F‘§“°5*mW°P‘é’Psé‘§‘§f°’€6%’%ﬁq‘ﬁgéﬁatﬁ°ﬁfP§S%ﬁ?"tf‘.h‘”ﬁf?m‘ﬁ‘i%' syst em of
claim| iH whi cha pihressipr neesis icrmgpuiato gvith ssl used aninal, fopgresessingaspid) datago previde

comuni cat i OBmatkddawishibbid @riddSLindt €r mi nal 6. The system of claim5 in which
the |ayout enging LAUS Gk HERGR bhiols Al nRPHGnfle 1A kAAR LAk A DO
produced according.to content and specific requirenents specified by a
suppl i er of sf‘ﬁgk’f"%f“’élr mation. 7. The systemof claim6 in which the
processi ng reans THegysten efclaigonip whichdhs usar tetming iopheries aber tpriaprgo rebiprils ujerfo select

comuni cat i ohe infhrinkiiod Aee diisyout engi ne for mani pul ating the data to provide
the formatted dat@. syl @-claibdEinShRh S Rf tefdidl iMudes aihhY fddns 1 CisPhstap b NG UNI t
i ncl udes a printer controller, for receiving the fornmatted data to be
printed, and a printer. 9. The systemof claim8 in which the printer is a
fall color ptintElesystpotehind ixyhich Bniowruaiptigrsiids §irelhour sdPa “Br i nter is a
phot o qual ity coFigrsyspmiofitlgm 1 in dHich thfipecessipg tnean iofnde [addyont Sigipain winicgdicatich e
printer s aftkiBksej@bindri nter. 25 12. The system of claim 10 in which the

Pri NLEr COMMY i S€8,.3,RAURNI Hohiliiofhe &gaeasugksg%g@% orThG, FUEhR Ay O] 21 m 12

in which the printhead conprises_an array Q

fabricat ed By L BRSPS Speti RS it B sl e abmpdn o o
retrieving infor HEesER ofaim it pracesingmeeys Srfececompriies 2 deatiepbletisgedeantii ng t he
steps of: aocesBitagwi 18 Guneesie for huapulitng hrdamb bovide the BAnatkawsel 0oadi ng data from
the souree of thenel QbR BhiaONn Whith @ SRR Sibhds QpRinckd Rbdkrol e, BARGRH, 1D t he

conveyance; Qpr I sai.d data to provide formatted data suitable for
printing; an%m%egia%ttﬁqﬁa %ia%‘liaﬁ?]“?%nboard printer, said formatted data to

provi de sai " i nf BeraieR eflsimpan witph e prierirgdiligslergting-m 14 whi ch i ncl udes
sel ecti ng th& i nTlosyyet pighintdén Wheh pidipriteeila phbtaqualitteierprinteat er f ace of 35 a user
termnal . 40116. ThkBRiedBlRRG iDfhic it lehn WhieGhdr.,NCl udes di spl ayi ng the
i nformat y,on gn apdi 0rd Qr i, 0f ] t ipformation. 17. The
nmet hod of5ocllgi m ﬁsﬁfﬁnc 13‘:&22[&3’5@{5&‘%{5“\}\%%3’5%%6 %g%‘ﬁ%lﬁgé?gm@fagi a wreless
conmuni cati oRs uRItYFE: NRd2 Fot B e SroRerhiomis shATE AT SRt SHbE™E5Ei ng a
descri pti on #ricaisd pragecsisptoperhagieabiadiiones. t 0 be produced
: 4., A method of retrieving information from within a conveyance, the method inchading the steps of;

accessing a source of the information;

! .30 downloading data from the source of the information vis & communications unit arranged in the
conveyance; .
processing said data to provids formatted data suitable for printing; and

_ printing, via an onboard printer, said formatied data to provide said information.
' ‘ 15. The method of claim 14 which includes selecting the information to be printed via a user interface of
35  auser terminal. )

16, The method of oclaim 14 which includes displaying the information on a disp!;ly means prior to

printing the information,

17. The method of claim 14 which incindes downloading the data via & wirsless communigations unit.
! 18. The method of claim 14 which inclndes causing a deseription of a page of information te be produced
40 according to comtent and specific requirements specified by a supplicr of the information,
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. accor di ng to content and specific requirenents specified by a supplier of
the information. AP64 PCT Is AMENDED SHEET | PEA/ AU 11 JULY 2QQGyLY 200
PCT/ AW08/-00158 Recei ved 29 January 2004 19. The nethod of cl '@}/ 0}(\5'
i ncl udes fmani pul ati ng said page.of.information into a f :igg]asu' i e
to be printed by a printer of the user termnal. 20. An onboard 1 RIo¥ At on
retrieval system the systemincluding: a user term nal operable by a user
to access a source of the information, the user termnal conprising 5 a
user interface and a display neans; an onboard w rel ess conmunications unit
for downl oadithg diét aethod ofivitihds SBith igotrds fuadifdBiidg REOpaaBE i@RnatioRind AWML L£NJI NE
responsi ve t uititido teSaiied bespihif dfthehuf ef@CESSi Ng data at | east into textual
data; a pre-psinti, . S 1 ns which is connected to the |ayout
engi ne and whi ch pg%gggﬁggm{%@&ggggm F YRR AdYPSEyout engine to provide
formatted data whiCh TS PR™a PYSual “Shi AsPRee of thoihfrmisire tf wer tepwiialyobmiging and 10
an onboar & pPP¥itustae e s gimlanméany t he formatted data, on demand, to provide a
hard copy of the anénbfagireidsd Gifimunidaions Eit@or SxEbANY Qf 56k Bl Fh2 Qs deheihisGh t he

information i s f @Rl d8nekdd-B5R ; [ f the infqrmation is
accessed through aa@sgﬁ% cfgg: rog}haﬁg}qe %g.foﬁ’ﬁogmgugg%éfﬁeatcs}f’mct?_xg‘fl(rgnmz0 i n which
the information relates 1o an eotafk i herte hioves ey of Widhgromspestiagats 15
vehicle. 23. FX HHPRAYEeT R Preside foptpited dats whiclois ima fomewiich is mitskleti printig; asehi cl e, t he
met hod i €l udi ng 2t hesoast wiplsr Bf printrg R IBinfEd BteS BLIcREIOh phdwte i REDEPREARN;
downl oadi ng @&teatidsr om t he source of the information via a conmuni cations
unit arrangegh i n ielen, .20, r.gcessing data at |east into textual
data by means_ of ?%éﬁ@&%ﬁa? 1rlll.e";‘gm%l lﬁdr[g t"l%"en?“auﬁnrﬁ B8 P Bt ey Brfket he
| ayout engi n& 8™ FB???%?& WEABTERHat a which is in a format which is
sui tabl e for%%ri AR g oArieim B inthichtys infination kela@ibo AR Estb Bt tirihe viddtEoffa@r Mat t ed
data, onifenmhids. to provide at |east one hard copy of the information. 25
24. The net hgd Ofs nehdiofbidedink Pt i nf Lon.is. fromthe intemet and
in which the method. i %%Leuogé%;fg%’gg%’%ﬁgm% Iélagé%g%%ﬂzéogg?mdf“ﬁ%ﬁkﬁqﬁgr mat i on
t hrough a service r5y| er. *M8& met hod of clai m 23 which incl udes
accessi ng i nf or mETPOHE &afPile sowceqp the inforphignsherpeaotminivations gmit Adfagdn tiy  of t he
vehicl e. AP6#hfTT 16 AVENDED SHEET | PEA/ AU

20 - processing data at least into textual data by means of 2 layout engine;

further processing the data from the layout engine to provide formatted data which is in & format
whiclt is suitable for printing; and '

. printing, via an onboard printer, the formatted data, on demand, to provide at least one hard copy of
the information. .

25 24, The method of clabm 23 in which the information is from the internet and in which the method
includes accessing the source of the information through a service provider,

25. The methiod of claim 23 which includes accessing information relating to an establishment in the
vicinity of the vehicle.
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