WO 03/ 069512 PCT/ AU03/ 00158 CAR ENTERTAI NVENT SYSTEM AND ASSCCI ATED

PRI NTER FI ELD OF I NVENTI ON This invention relates to an onboard information
retrievalweyswesmiand to a nethod of retrieving 5 infornatcamtfosomssithin a
vehi cl e. BACKGROUND TO THE | NVENTION Certain current in-car entertai nment
systens provide a facility for wireless internet access. Accordingly, they
i nclude a web browser and an associ ated user termnal. This gives occupants
of a vehicle | TRM$tem the
ability to rrakjeé)ﬁsﬂﬁ?ﬁéWﬁF@é??ﬁMavﬁﬂsﬁgg%ﬁgw ernet as an
entertai nment or educational research facility during appropriate tines
while in the vehicle. CO PENDI NG APPLI CATI ONS Vari ous net hods, systens and
appar at UBEEFROEINYENEIGNt he present invention are disclosed in the 15

fol l ow ng co-pending applications filed by the applicant or assignee of the
present i nvenkbisopvestiomitlatesnie ga Phoardyipfoimatidacretpevak optem apdb loj © mtthadnef réi8Hg APA3
AP44 APAGfoNRidn ARABthinARG8.IAPS50 AP51 AP52 AP53 AP55 AP58 AP60 AP61 AP62
AP63 AP64 20 AP65 AP66 AP67 AP68 AP69 AP70 AP71 AP77 AP78 AP79 The

di scl osures of these co-pending applications are incorporated herein by

Cr oss- r eBACKGRAINIERC RHE BPYHANTEON i on is tenporarily identified by its file
reference. Thiefaif¥ durenPGn-£a8 RhRfAeheRY s\ 56 smla@%p%ﬁ NGr Riitliess ARRBLC ALON
Number en avail able. 25 RELATED, PATENT APPLI CATI ONS AND PATENTS

US6, 227, BBl By okden vrbrorsy andy apsegintespier fosinal &S sixep orgmntyaha wwhislesg 1
US6, 144, @0ipped3ah Rl an/ifdar eBéraldbent 4%6m 1tbbiliGo RA6 Gt the/Sfordhién 7QFabldDh 247, 794
uUse, 234,- : : 204, , 264, 307
Use, 254, 3507 00 Saire of Bla A ey e iy RS (T il S5, 547
Us6, 247, 796 US09/ 113, 122 US6, 390, 603 US6, 362, 843 35 US6, 293, 653 US6, 312, 107
US6, 227, GBBENISBIGAML ROATONSS6, 238, 040 US6, 188, 415 US6, 227, 654 US6, 209, 989
Use, 247, 791 . 33 56, 21(, 153 US 6,243, 11 56, 283,581
US6, 247, 790 %?%6‘8?%%% y %‘7 PGy %%‘" g’sé‘g&fs“lﬁgé“?ﬂ@i G ‘Sgﬁé‘,’ 196 WO
03/ 0695 1f211q3@s/°Amﬁme@apﬁsmor2 filgd by e IpRYTB! WGP HBPRSWSBYeBHB, s@BYaneously

US09/ 425yithake present application:

AP39 AP43 AP44 AP46 AP47 AP48
AP49 AP50 APS1 APS52 APS3 APS55
AP58 AP60 AP61 AP62 AP63 AP64

20  AP65 AP66 AP67 AP68 AP69 AP70
AP71 AP77 AP78 AP79

The disclosures of these co-pending applications are incorporated herein by cross-reference. Each
application is temporarily identified by its file reference. This will be replaced by the corresponding PCT

Application Number when available.

25
RELATED PATENT APPLICATIONS AND PATENTS
US6,227,652 US6,213,588 US6,213,589 US6,231,163
US6,247,795 US6,394,581 US6,244,691 US6,257,704

30 US6,416,168 US6,220,694 US6,257,705 US6,247,794
US6,234,610 US6,247,793 US6,264,306 US6,241,342
US6,247,792 US6,264,307 US6,254,220 US6,234,611
US6,302,528 US6,283,582 US6,239,821 US6,338,547
US6,247,796 US09/113,122 US6,390,603 US6,362,843

35  US6,293,653 US6,312,107 US6,227,653 US6,234,609
US6,238,040 US6,188,415 US6,227,654 US6,209,989
US6,247,791 US6,336,710 US6,217,153 US6,416,167
US6,243,113 US6,283,581 US6,247,790 US6,260,953
US6,267,469 US6,273,544 US6,309,048 US6,420,196



Us09/ 422, 893 US09/ 609, 140 US6, 409, 323 US6, 281, 912 US09/ 575, 113 US6, 318, 920
US6, 488, 422 US09/ 693, 644 US6, 457, 810 US6, 485, 135 US09/ 112, 763 US6, 331, 946
5 US6, 246w9aB/06iB62 442, 525 US09/ 505, 951 US09/ 505, 147  USO9/PeaA1@B880158

Us09/ 575, 108 US09/ 575, 109 US09/ 575, 110 US09/ 607, 985 US6, 398, 332

US6, 394, 573 US09/ 606, 999 US6, 238, 044 US6, 425, 661 US6, 390, 605 US6, 322, 195
US09/ 504, 221 US6, 480, 089 US6, 460, 778 US6, 305, 788 10 US6, 426, 014 US6, 364, 453

US6, 457, G8E44sSR9/ 556, 21Gs00 kiS00 556, 21834565 4H5, 399 US@S,03,3§53456L8 US09/ 575, 190
US6. 328 4 328, 425 _JS09/ 575, 127 /6,383 833 USG, 464, 332 US6, 390, 591
US09/ 575Y %@é‘yi%é 328, 41"}Sl8§ 514325 104 ‘%édg?%'% 177 USG28582175 Use, 417, 757
15 US09/ BS®(578013US6, 428539821809/ 607, ATS 4RS00/ 693, 07 WSOWEBIH693. 135

USB, 428, 44245509/ 692, 813508693, 319 1 dds08/£93, 311 s, §§& <908

US09/ 693 735 PCT/ AU9S/ 00550 BCT/ AU00/ DOR16" PCT/ A0/ O0B17 PCT/ AUDO/ 00511
PCT/ AU0OPERAEAT0 pCT/ AUCKYOA%ES PCT/ AUGEOBBOA5T PCT/ AUGE®B%547 PCT/ AUOCDY 00095
20 PCT/ Amwsogmz PCT/ AISOA00B88 PCT/ ASODE B389 PCT/ AlSOsB0340

PCT/ AUOO RCT/ ALO PCT/ A PCT/ A PCT/ AUCQY 00587
PCT/ Auoo(” izl Auog’ Rl A%%gg‘g% 3 PCT/ A %%@éﬁ? PCT/ AUCQ 00590
PCT/ AU0OY#0238:944PCT/ AUOY 3091 pCT/ AUMSSEE®A PCT/ AUGESGESES PCT/ AUOO 00586
PCT/ AUCQUSRBE225 PCT/ AsaasQs50 PCT/ AB0bODE51 PCT/ AldeBhIRE52

PCT/ ALO PCT/ A PCT/ A PCT/ A PCT/ AU0O/ 01515
PCT/ éé’g‘%‘ég’émpcw AUO %%‘E‘E?%PCT/ AUO Ug%ggs '22"§PCT/ AUO Uq%%%%’% PCT/ AU02/ 01120
PCT/ AUCCYSR953821BCT/ AL TUSSG13399PCT/ ALO TYSGI8H8  PCT/ AUGISOP6T5490 PCT/ AUOQ 00753
PCT/ AUD1(§6:32.431PCT/ AL 35322530 PCT/ AladAR1323 PCT/ AaGkHe594

PCT/ A PCT/ A PCT/ A PCT/ A 98 PCT/ AUOO/ 00741
PCT/ A%’%Z%z U%%%g‘?ﬁ%é II\I\/EI\I'I'L%QQ«CSC%% di ng tuggég? ‘Pzt aspect of the
i nvent i 0B$6,12héHe |s pr ONSO86TH,1dh onboarlbop/Atsdiimat i on rE6RLEal 35 system

t he ﬁ5y5t6§69I66§J/8Ud' ng: %S&%@iwberm nal Ifﬁ@%@ibtb? by a ‘1%6/653%7@‘30953 a source
of the information: an onboard conmunicati ons unit ownl oadi ng data

from t heV¥8{P2E50f t he Vﬁ’?f“%zf’lr?ﬁtl on; a PPYEBSL} ng msaﬁégo%% 3¢¥mmuni cat i on

W t h saidsasey,3iter m nalyse4s9,908r ocessi rngpoyedicgrisiat a t o pamowiodeossd or mat t ed

data suig@bAGoofoBs16P" | MBASu0BEs YO 03/80&8b6/063¢T/ AL RB 00734

PCT/AU00/00755 PCT/AU00/00756 PCT/AU00/00757 PCT/AU00/00095

20  PCT/AU00/00172 PCT/AU00/00338 PCT/AU00/00339 PCT/AU00/00340
PCT/AU00/00341 PCT/AU00/00581 PCT/AU00/00580 PCT/AU00/00582
PCT/AU00/00587 PCT/AU00/00588 PCT/AU00/00589 PCT/AU00/00583
PCT/AU00/00593 PCT/AU00/00590 PCT/AU00/00591 PCT/AU00/00592
PCT/AU00/00584 PCT/AU00/00585 PCT/AU00/00586 PCT/AU00/00749

25 PCT/AU00/00750 PCT/AU00/00751 PCT/AU00/00752 PCT/AU01/01332
PCT/AU01/01318 PCT/AU00/01513 PCT/AU00/01514 PCT/AU00/01515
PCT/AU00/01516 PCT/AU00/01517 PCT/AU00/01512 PCT/AU01/00502
PCT/AU02/01120 PCT/AU00/00333 PCT/AU01/00141 PCT/AU01/00139
PCT/AU01/00140 PCT/AU00/00753 PCT/AU01/01321 PCT/AU01/01322

30  PCT/AU01/01323 PCT/AU00/00594 PCT/AU00/00595 PCT/AU00/00596
PCT/AU00/00597 PCT/AU00/00598 PCT/AU00/00741 PCT/AU00/00742
SUMMARY OF THE INVENTION

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

a 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



an onboard printing unit associated with said user termnal for printing
said formatted data to provide said information. In this specification

unl ess t hwoaont®sxt clearly indicates otherw se, the term 'Pomhaasdiisss to be
understood in a broad sense as includBng a device and its conponents, which
are nounted in a conveyance. 5 Also, in this specification, unl ess the
context clearly indicates otherw se, the term"conveyance” is to be

under st 00d i NaPonbaRBHinEBRTCasSiaBdWithSdid iePleBnifh o ?xﬁxﬁﬁﬁmd?&ﬂ?x’t@y bidtOko BRVEONS
and/ or goods_and includes road vehicles, aircraft, rail vehicles,

wat er bomPCPRIN% nacecraft, or the |ike. The user terminal may include a
user interfach thy spaiibitien, tuhless Uigesontexs ciralemtiicdtds evthierdfises tatero riotboardieis tpbe Nt ed.

Furt her, uﬁdaetowssra thdali Ban Ak iddRYind NG Enadts Qbuﬁ&%k&% VEANS. hQhednSRbAYAG. t he
i nfor mati on. 0 The communi cations unit nay be a wrel ess com*rum Catl ons

uni t . > Thépr lacfla% SeH e a test i oot elepsly andrca%ﬁimfwfg the dern UgARSRAT B42 Pon

W t h t heuttestood @rabrovelsensel iseany buitytdeideved Gir Aénvesig peBets @andior GO&IS hhddihdldies hd a
page of igfer rm&ifpgiﬂnguéie@ vae%g}dgfi% 3ReLRAIDE, i, content and - speci fic

requi rements specl a suppliér of the Information. The processing
nmeans may f ur Thererdempel @8@ %Pl‘ifiaf‘ Aserinttiriaes tatenatly thiewsersto istlect Bamnfermationitohe wi t h
the 15 bayt@lFurgihe e teinafitly Poildla diplag ih@nﬁaxtcﬁsptagang&h@iﬂibdﬁnanhe formatted
data,,The prigting unit may include a ori nter Qtrol | er, for receiving the

£ b 1
formatted data to umcaii nted,” an §ess|5rm"ri i EIﬁe pri nt er may be a full

color printer .Themr@ﬁsemaways memiechp*reiarivew epginegin gpraynypicefion with yhe edr ¢armipali dher

Further, & efdide rirta9 rcadgay déa&ipa& dMkpal &f d%hﬁah&ir to bé P3uced RRorBing Bt @htedTBYd
conprise a The printhead may conprise an

array of s‘ﬁ?)lg“z’ig‘é“émmeé’gis%fc‘ ?‘eréfﬂ S‘E?Eileﬁﬁft T@%%d by 20 nicroel ectromechani cal
t echni ques. Atwordessigs m@namae@qucoampﬂcatda@fmatuhdatmgimm inogemmifieatien wigh the

pr0V'1§edla%uﬂﬁfgi?i@%rﬁiﬁmﬂuﬁhﬂg'tﬁ\ﬁhtﬁlgp&d%fd@ih%é?t@ddaiarOm W thin a conveyance, the
met hod i ncl g)t e steps of accessing a source of the information;

downl oadi ng dlébte nptng, H‘P‘t“i‘i’é ine by aPEnigt coptppber; ik eerig ths dorpptigd 3"”0‘8 RiRiiedard bns
uni t arr aeirgeedTherpriftbranay Béa fgibevice printt.ePrefnigy, d® piime isaihoto datiq céler ppintavi de

formatted datg, gy &9{%& gia QF bddal il iemm fanﬂmg a?%iep.qay eléoﬁns@@ﬁggmah&dje

printer, said form fato provi esai or met
i ncl ude B@Eed i ngher wEnthead Jpaym EqmpFise: Gnb%‘abr?fnt“ééiesvi%‘da%ePe“igntf"éF“faé?éebbf a
user 20 t emitraRBéromddhbifical ttdifiqueet hod may incl ude di splaying the i nf ormati on on

a display MEalRo dxgmé ora}_lstc%a %slgerl:g ﬂ%he ent10n3t](1)ereI Qf %I;'lqadt a m&hod op tnevmg mgrmrr?Xn

i ncl ude downl oa conveyance via a
communi cﬁ?mmﬂa%?ﬁYeb’aan;GlPtnPfé‘?dmCiUH@gWeﬁmdf may i ncl ude cau5| ng a description

of a page of dcw‘sga{gm&dr&iaf&l@m}agm%noduced according to content and speC| fic
i information. 35 .1n ad

requirenments ecifie a,supplier
he et hod meg e AEaE= R B0 FRET s demaRse ot PHBEHRE B THHES & Por o
to siéft abingeyacey be printed by a printer of the user terminal. According to

a third aspecgroaaismgEheddaiav&ﬂa&aldemm;t@@aa%sh&biarf&iiimgaﬁdﬂ onboard i nformation
retrieval system the systemi ncl ud mgg a user termnal operable by a user

to access a s‘Zﬂ’i‘P‘Zf"e‘“?)?“ °P‘F?é‘dipﬁit8rsﬁ‘&tf‘i“8ﬁ‘e Frdo gofe piditirmationc onpri si ng

The method may include selecting the information to be printed via a user interface of a user
terminal. Thus, the method may include displaying the information on a display means prior to printing the
30  information.

The method may include downloading the data to the conveyance via a wireless communications

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 suitable
to 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  auser interface and a display means;



40 a user interface and a display neans; WO 03/069512 PCT/ AU03/ 00158 4 an
onboard wi rel ess communi cations unit for downl oading data fromthe source
of the i mvorosmsison; a | ayout engi ne responsive to the usecTimaraionEs for
processing data at |least into textual 4data; a pre-printing processing nmeans
which is connected to the | ayout engi ne and whi ch processes the data from
the | ayout engine to provide fornatted data which is in a format which is

suitable for Q{dnﬁﬁakdrwyeleﬁr&g-mﬁunﬁ-"'nom%rQOvQﬁdameatafﬁ%ﬁﬂQ shildel Pl mﬁanQ& mat t ed
data, on denand, rovi de har d cogegfTr i nfornati on.

i nformation k?y"b‘éenig fiPrRe 7" eeh P’ﬂ@ssg‘é dpe s leatt ‘“f%@‘“iaWBr mation may
t hen be accesspepritting prugtsing msak whicteis punoeeied @rthe 1dyoat ehgife@ndraitich@rocesseg thedhtat € t 0

an est ablg, s BIRAG.: bddink tsepmwidg kolthdi¥a &fa Whlf &\ﬁ?ﬂoﬂa lﬁéhg ﬁ%%fzrféi Adink.Qnd fourth

aspect of the rnvention, there Is provided a net retrievl ng

i nforgmation hgd4d-AS t

accesg?ng a s%i?{gg%%%g%tgeﬁl %rngirlgcn%fg |f%rﬁmdd(r)@vx% %adl ng d géj% Bgi? % g%ar?hcgpigﬁa;h%e of

t he i nf offREP#BR via a comunications unit arranged in the vehicle; 15
processi ng dafia iffbrrlag@Shayiba thomtti@xhtaadt afkhiha sdaste BEME mfophatian ndy BeH beedd hsRe ;
further pgr | data fromthe layout engine to provide formatted
data whic oggl?%;%}r&g %’an t which is suitable for printing; and printing,

via an onboar Bheptpretian may felstefapnsaiablighenentan the vidknity détharebiclet o provi de at | east
one hard COpyA&Brde lAca foﬂrftlﬂisﬁmtt df(ﬂfé indfiof NBerd BpRNIAERL d AALJARY rddRvihg ABrhdisn

i nternet .and. av htg | may.in L{ge accfe55| ng the source of the

i nf or mat 'O " e il B Gervr Ce priovi Y&t The et hod may i ncl ude accessing

i nformation r@hqaimmgom@OQﬁee@mbbn,shnent inthe vicinity of the vehicle.

25 BRI EF DES(I@JVBH;Lﬂy d FoREDRAME NERe Antiffidl Vis mﬂmtmamt%a&g@@m the

i nvention now be descri bed, by way of exanple only, with reference to
t he accoﬁ%ﬁ yl ng drawi ngs, in V\/m ch: Figure 1 shows a bl ock diagram of an
onbod¥ d i nf or predessmr datedt fchse inltexgyisine by means efe tagowlagre With the invention; 30
Figure 2 showgrg, bREREThOBASHANAL 1244 Whetl t@pmw&,ﬁﬁaa{] JataUstfon ™ bk £

system Figure 3 shows a three di nénsional Vview of e printer wt

cover r efffigheis suitalig {9y printing: "é‘ﬁows a three dinensional, exploded view of the
printer; Fi gusratif, sihansberd@idtet, thadbrmstied @aty/ o wén@ifid, tchﬁovﬁlfeiameﬁf gne [rhr@ Wspe of
shows a &EL&% i,pensi onal view of a cartridge for the printer; 35 Figure 7
shows a three dinensional, exploded view of the cartridge; Figure 8 shows a
t hr e&? di mensi Bisdsformatiaramesbr Eony the\inteset andribe mpthod ey dnelyis ackespingsthe $omtce plthe

pri nt heagfokftion thhd@ghdskiit@rovider.

The method may include accessing information relating to an establishment in the vicinity of the

vehicle.

25  BRIEF DESCRIPTION OF THE DRAWINGS
A preferred embodiment of the invention will now be described, by way of example only, with
reference to the accompanying drawings, in which:
Figure 1 shows a block diagram 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 system;
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 view of a cartridge for the printer;
35 Figure 7 shows a three dimensional, exploded view of the cartridge;
Figure 8 shows a three dimensional, schematic view 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 nozzle

assembly of Figure 8;



Figures 9 to 11 show a three di nensional, schematic illustration of an
operation of the nozzle assenbly of Figure 8, W 03/069512 PCT/ AU03/ 00158
5 Figure wd shess2a t hree di mensional view of a nozzl e armrag/Amemvissut i ng
the printhead; Figure 13 shows, on afA enlarged scale, part of the array of
Figure 12; Figure 14 shows a three dinensional view of the printhead

i ncluding a nozzle guard; Figure 15 shows a schematic diagram of a wreless

Eommm c{gt i ﬁrﬁgu&ubflﬁmmé&ﬁmemoﬂa weaaita daizletahey co§st1§1|)§§§ trﬂt%eaE' gu][ et % and

i gure S ree di S enentation o e
system @3&’@@@? %@ %ij @?/%@5? NT Referring initially
to Figure 1 cﬁgutehléSWavxﬁhngnnemserhéme\ng@hemmmbcaalincm&ngmveziaéuhry desi gnates an
onboard 10 (BgiredBfshdtdDscieMbRr Bl QPa WEbIES EHEHhunBUBLEND- syseam@&ﬁﬁg JRN&eneM th
the inventi on, The i nformation retrieval system 10 includes a user

t er nithal Y380 pigieusdoamd s ng the internet in a wreless manner. The user
termnal 26 Fnedsdiongh firek tidknsthes viaw vz ilylawstetionafite giterassoci at ed user
interface. To enable access to be gained to the internet, a wreless
comuni cations sub-system 50 is nounted in the vehicle and conmuni cates
with t hePEEEER BESRRIBTION®F PREFERREDFMBORIMENIy st em 10 i ncl udes a processi ng
neans 14 thatRe&ﬁ'ﬁig\jﬁtlaﬂﬁfo@ﬁgutMltolﬂ th h:ewugsefefeteﬁdermﬂﬂ&hl 18 @enedllyodegendtedatoabdatdne 20
for {PCedefithafthudibd mnuag HEE i JoRT 1M i 20150 (B2 BEAGR RSI0G SfIRANS 14
conpri ses engi ne 28 ayout engi ne causes a description of
each pag¥ Wﬁ%@apﬁ%dm@d Hcloo pagpsping the et éne verslgsssmampdrf | The Jugpy dagminal 26

requi re%é&cﬁng@ﬂ&ﬁdd@da&@bbﬁéw&ﬂmd@ﬁhsgicﬂat@&bseﬂnt&%é/er 20 The page description
out put fromt]h 2 toa

yout engi ne, i upplied along a data |ine
rasterization ﬁ%’? fcgsséoeb %f’m‘fdhto ﬁ’f) 8%@3%‘("’6" s ﬁ?miaﬁ?onsf'f*’ésyﬁ’egéfbésr‘f‘%w Bn
nmodul e 3 vebiptrrand commendcaia with the user ¢peminabdpr essi on nodule 38 via a data line

36. iEhe nDAUlFgsheR4he APt mwsear rocps@iggm% ¢4 ihRTchRRurkkafefwdithPdilr L@ Jshe
data suitable for printing. The system 10

| ayout e 28 ipto fornmat

i ncl udes?"&gf’)?il ?6 Ef]’f)ﬁcel“’(')‘}gl‘?f“ﬁ oy BF psegeminalgt ntj ng unit 16. The printing
unit 16 incl Udledata plocasify ntine 14 conmprises|al leyout} hgtnh 28. cThatlayohtsngilve2tdues @r . The
printer goRdabl&hfhge b BEHbIUES abIR wamu&m 5 g ifdGentRRGE

conpr essi onI’tr?D dul e pgea olﬁg a dat am% ne 40 Cga |Jafy Eh'{%eengoﬁigoﬁde%s of

t he syst%‘ﬁ‘l‘“.‘f@g%r now described in greater detail. Referring to Figure 15
of t20e draw MYsSpagl adsirPtich duPttiomtthe WyottehgifeSs QPPN Blokpad da@liSe U2 &ytaizeﬂmnSO
coul d be, |s to.use hi nat i on f sat e

communi LS a2 prTGink BEL 4 e i ok 33a; SOTRRIAR Ll oot

i ncl udesmedulpddiip @ date ding ¥n Tsczmed@tsﬁ i”f’ganti A& conyerbpags das¢riplien datg optprit &ofn hedaypiton)

and a fdngqeajzgsﬁt@foh@aecﬁﬂtasﬁtaaafoeﬂ,dnhﬁge i s designated generally by the
reference nu sat el e 56 nmuni cati.on t he nobi.l e
station 52 vﬁg %'Stem % %Ii“‘{% AR e?m’gépaﬁaﬁép%’f‘%wt 1? eﬁgé’“%fnglﬁmtmmcgdes
conmini catriptoreentrafert4d ﬂtah@ntbasstée mingt. | Tha prsder yongrolier $ateeriivies thefouppttddidate 160 the35 | n

addi ti orbagetcbgprggglgﬁhgduﬁzt3@glbmdﬁtghhemgl udes a nobil e phone network based
transm tter com"rugthcat es with a npbile phone _network based

recei ver glertatu}l.:% tbs ég}'n%){le&{sl sgﬁem 10 are now descrnibed 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 telephone network.
The sub-system 50 includes a 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 60.
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 enable data to be transmtted fromthe nobile station 52 to the base
station 54, satellite transmssion via the satellite 56 is enpl oyed as
wel | as twe wmbisie tel ephone network using the transm tterc@uoandsshe
receiver 66. WD 03/069512 PCT/ AU0O3/ 00858 6 The | ayout engine 28 may be
required to mani pul ate data sourced froma plurality of sources. This data
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medi um bei ng The rasterization module 34 is provided to convert from page description language into a format that

can be sent to the print engine (not shown) of the printer 100. This format may take a 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 a

page by way of a painter's algorithms. Still other page description languages describe a page in terms of a
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The scan order adopted by JPEG 2000 is a spiral scan of the original image, traversed one pixel at a

time. This is not convenient for printing applications since it would require that the complete page be

35 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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can either e printe
in a wueless manner. For this purpose, the printer 100 includes a port 124 able to detect wireless

communications, such as infra-red communications.

35 The printer 100 incorporates a printhead 300 (Figure 3). The printhead 300 is a pagewidth ink jet
printhead. More particularly, the printhead 300 is a 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 nozzles of the printhead 300 are

manufactured using the applicant’s Memjet technology. The printhead is described in greater detail below.
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cover 192. The cover 192 has a pair of transversely spaced openings 194 defined in a front edge thereof.
These openings 194 permit the pick up roller 168 of the printer 100 to engage a topmost sheet of the stack 170
35  of paper 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 196,
The rib 198 is received in the slot 158 in the side molding 146 of the printer 100. A lower surface of the
40  toothed rack 196 also has one of the longitudinally extending racks 200 (Figure 7) for engagement with one of
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the é&rt Fqnaxglélcqul? l]eg/een the cartridge 122 and the printer 100 and that the cartridge 122 is of the required

quality. The chip 234 communicates with the printer 100 via chip contacts 236 mounted on the ink supply
manifold 156 of the printer 100. Thus, when the cartridge 122 is driven home by the gear train 144, the chip
234 engages the contacts 236 for enabling communications to be established between the chip 234 and the
circuit board 136 of the printer 100.

35 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.



inserted into the printer 100, and the cartridge 122 is driven hone by the
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The actuator 428 comprises a pair of first, active beams 458 arranged above a pair of second, passive
beams 460. In a preferred embodiment, both pairs of beams 458 and 460 are of, or include, a conductive
ceramic material such as titanium nitride (TiN).

35 Both pairs of beams 458 and 460 have their first ends anchored to the anchor 454 and their opposed
ends connected to the arm 426. When a current is caused to flow through the active beams 458 thermal
expansion of the beams 458 result. 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

40  of ink through the nozzle opening 424 as shown at 462 in Figure 10 of the drawings. When the source of heat
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35  the air inlet openings 388 in the nozzle guard 380 this problem is, to a large extent, obviated.
In another embodiment of the invention, the printer 100 is built into and forms part of an in-car
entertainment unit 500, as shown in Figure 16 of the drawings.
The ICE unit 500, in addition to a CD player 502 and a radio having controls 504, includes a full
color LCD 506. The unit 500 functions as a satellite navigation unit and may also be used for receiving

40  television or data signals. The unit 500 incorporates a printer 100 of the type described above. The unit 500
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pur pos esthat th oepdphint i Drestediie purehiating Atsuchche Sterh ydocarsd the b@npahtivaters BiS otet delilé, S
provi dedsyfrok narkd Addke® dnit plqcﬂaéa%umdsmoﬁ Emold;?@s 014 ﬂ&ng peat t@.%na%' Nh&d eyt he

prlnter 100. In use, when an _occupant e ve desires to dommFoad
i nf or matToRPIFREsH Yit dhei St AR50 & ﬁéem"f? SG’&’&‘U‘HESWt theyeicotoeesisd apd progeesed  Bpfhe
t er rA0nal mdhant Aadide®akd faetlasabOti@itent et BY thé edcﬁpamalTheﬁerafa&vgeﬁkmes ialpagel ICt | ON
and di sp

kel bl C ﬁ i al ovi ded
| n one o fogtynt E%%Ldlg ?yﬁr?}lnage JS gg&‘!c f&%%%&@%?oﬁhe f] S I CelPFiS %ral.n(sjnﬁléydv\tng t h
i nt er netY# el fe yirless ﬁﬁ@n%?twnwbw@m apd, ¢8n bgy PWdé’HtQH}h‘t eingsd 1@urThag  t he

cour se Qéceipt Mdpt BIRMBSIuPGt RELNSIrdfyerieICh as foI I ovvi ng of hyperlinks, keyboard
entry to conplete forns er Ws wnload
data and pr % &"ir a%f’%cattlﬂd of e s?‘lsiemeloﬁ)ﬁ parg ?Jlf% rffgré?‘tm? %rq’ﬁ’l’qﬁ%lsysfgl %6?’99;‘?&58 St he

neceSs arapplicetion inainde repsing @Stelwet Tesgiyetions and gi-line p@shagihef Gckethéor elatts are formatted

into a suitalt® Ragers Has eéh;clztmalaed td Biit p@%ﬁﬁ@&rﬂl@tm @0 vik ity W iR Yni@h | | e
34 and the npr essi on _nodul e 38 of

32 to the_ rasterization

the pr ocgthglfiﬁtmﬁté’& es{sﬁe“{r@ °8‘l’,l‘f?5’ edft‘blf’?‘?iftaf’%‘gseg'&faa o5 35 repipurast 9t g gheotine
printer 100. IfAhe cxpm of thefvehaty agpiptertainbs tothe pdrtidulaeresapsihtanwiith thes wish tcomakk i Ne,
i n-vehi ¢l ReRMfidnN@s 'sﬂgmswcaulasoehga@ RB%eAbm -}‘éea}cﬁ & 519 AR B4k o'f N&wulEiEhant .

Thi entails a nunber of Ste s to be carried out e vehicle OCCUpant
Fi rstl y,catFWES"S(% {ppaine mﬂr‘ﬁ\ﬁ@%‘é‘lst"ﬁrﬁﬁ’@ﬁ rﬁﬁ"é“aﬁtr’e‘%‘fsé’abﬂsol bergeepsest g Byreemt o
det er m ne ta 4ssigt remaking 8 decispalad to Otiich festindraiio visllahfidr B decBE tp@bihg hérebtirt RSt ed 1 n

pur chas'b@& malid, 18 U ARis L5 8Med Sia WOSALETh ushol e 2EEUPAN R SMGLS (NS, 0r her

det ai |
As a development of this aspect, the occupants of the vehicle could, if desired, select their menu

items while en route to the restaurant and transmit 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-system 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 take 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.



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
renot e sewoas/oedsez e they are accessed and processed by theciumicizant

| eading to the purchase of the item seil ected by the occupant. The nerchant
generates a page of content describing the purchase as a receipt for the
occupant of the vehicle. This receipt is transmtted to the system10 via

t he ;M rel ess MAKHWAEY &aﬁ biitS naaeta]g%y,s&@mé@pm ﬁﬁﬂh@&'esgft kRteRd 0 0 ttocQPantshe
printer

e pccupant for Lur ref erence.
Anot her %%el Yeﬂlglf |méeﬁ‘§e ' th’fg‘i f‘gﬁ‘n ‘%’ ‘#egm%’é’“ 85 fangpak %“SFé? e JEEI8F° Booki ng
system IBsegngul ewent of, iff théysare aﬁreaq[fpl nagigtlarerent, ne ngidaesamktiongfor e teent aDdce the

reser vat jc QRS ANEhvORke i, kbR eDht AL prinked KR 1S rin% 1@\4,?9£e§e1pt tofbetpnﬁenfaa gupants
of the vehicle jntended to visit a res?aurant or a neal 1nthée vicinity of

the Vvehi ticketgp offihat § yraiet Bieeent may bedin*d he system 10 coul d be used to | ocate
and reserve tlawilaeso bd apgre¢i@st thdi pentrhl cofitertt Frerh tthe i@ infythe dbfmibddal ¢ pripainiss Of

t he Vehhﬁ&%dﬂ&ﬁ 4ogsth . n as to the particular restaurant at which they

wi sh to a reservation the system 10 could be used to perform a search
usi ng an on- 14°FEdipghe dds ¥ advaatageefrtheipention 3t @ sysierdP iisreridsg “1ht§E Eodsoieliiad t ype
of cui si me;vsuigwftﬂlieetgb @6 tvithii @MEhidlE ideteSusd iy pﬁtler&ﬁl breth@ Gt o5 kil @urt:lﬁ@? ,System
10 tg as ihSi 0 I C i Sit ter a
deci 1[s?)l onr%Ar %gtérngloga e r egr{? bg "{]cuﬁaéa&‘)’g’%eous ade, ?Wé(%ﬁ es E‘%e PSP, of e

cont act e‘G‘W‘F # V?fhél lg%l!f@rﬂn@@ al‘i@‘ialﬁgfot tpeduicngaransestions afthis fyee. r eser vati on i s made.

As a devel Oprmﬂ%ugﬁ)fthetﬁ‘/brﬁlo@-ﬁdg%@etn de&h&d%@%@%@toqfnu;nb& OYQJ@&EJ &%%t&xﬂs il f
desi red, ﬁﬁe ect .t e en roget 8‘? t.he reégr urant and
i

transnmit Prie ‘H?%debﬁfé'fm S%Hfdm%ﬁ%“*&}l F SYPPARR AR PTG Py 88 9 e cessary, a
recei pt for the reservation may be generated and transmtted to the system
10 fromthe restaurant via the w rel ess communi cati ons sub-system 50 to be
printed out on the printer 100 of the system 10. It will be appreciated
that a simlar nethod could be used for ordering take away food and even
maki ng paynment in advance via a secure paynent systemof 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. WO 03/069512

PCT/ AU03/ 00158 14 Making use of an on-line ticketing service is also
possible with the present system 10. If occupants of the vehicle intended
to attend an event at their destination they can make use of the ticketing
service to l|ocate an event or, if they are aware of a particular event, to
make reservations for the event. Once the reservations have been nade,
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 may 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 provided which | ends
itself to browsing of the web fromw thin a vehicle and to use the
potential of the web for naking purchases, 10 reservations, or the like.
This may be particul arly advant ageous where the schedul e of the occupant of
the vehicle is very full and little time 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 appreciated by
those skilled in the art that the invention can be enbodied in nany ot her
forms. WO 03/069512 PCT/ AUO3/ 00158



15 CLAIMS: 1. An onboard information retrieval system the system
including: a user term nal operable by a user to access a source of the

i nf or mat iwn;03@senboard communi cations unit for downl oadi mgTddatoaoérsem t he
source of the information; 5 a processi ng nmeans, in comrunication with said
user termnal, for processing said data to provide formatted data suitable
for printing; and an onboard printing unit associated with said user

term nal cfamsprinting sai d forrratted data to provi de said information. 2.
The system of i.m. includes a user interface
to en)altblg theAnuoéleorardt'%fose oé’é?mevfﬁysfeﬁ esﬁ?teol?lflrca JPn&h to be printed. 3. The

syst em of cl &iusar gertipal gierabla by iesentg avpess aoprcnd theiinfoinetdes a di spl ay neans for

di spl ayi ng t hg ontosth SdnihicRdns Lﬂrt fol RRmBYdHleQRh 8bm Gk Aull o hdinMiHa 6, t he
co ications unit is a.wireless commafﬁccatl ons unit. 5. The s¥stem of

clai m 1 in whiEIHTHETES R EETHEHERND P Edegingl foa progrssitg e qea fqprovide
comuni citmaged dath Suitahl¢ for prinénguigdr termnal . 6. The systemof claim5 in which
the layout engipf.4 PHAESufh 28GR vt sy terinBB0G rifng s REIRL Al A &
produced accordlng content and specific reqU|renents specifie By a
suppl i er YRR Nf or pati on. 7. The systemof claim6 in which the

processi hg neke systeid bf e 1 Growiichi theaBer ermiadl incli@es h pitk mtetfitg toBAsRShd Wler to select

co iC i ayout engi ne for manipulating the data to provide

t he orn%%ﬂtnggnﬁg&tbb ‘g%teg The systemof claim7 in which the printing unit

i ncl udes>a privhtBlEmcYrfla®|2 @rvhichghe yserceminehclufrs 2 displapraments fordditieying tise

pri nt ed, infrghtién. pri nter. 9. The system of claim8 in which the printer is a

I’)lﬁllo![ ch{,lg{ i F;’Ilhgé/?tgm otJ'CQam mwhlcx%gonn}ﬂ?umcaﬁlons unit 1s8]wr1]rgl\FAégl ch Sazlﬁx(g%%ujéﬂt te[]el s a

printer ¥s arfh pmte]ne# Clpllml hingwhichbe IZBZDCSSH‘BIele@ysqctalmsc&flawht&ﬂngmell@ chmmyglivaddn t he
pri NtEr ok s @fnifalpagew dth ink jet printhead. 13. The systemof claim 12

in mhlch the printhead.conpri.ses an array of nozzles, said array. being

{abr 1 catbal by PHIRFD SN ST P Rl QA P B R O e H G BGoR B evi ng
i nf or nmat iresicef] pypnding tolrpmiensiand sppviby manirenents epcifiet tyodupplic btk infgmtatier. st eps  of
accessing a QUGS Of il 8 id W@ e dcQllng Mn R c%gﬁs@sga ddatnamw&?ﬂg s jOur ce

of the information, via a conmuni cations unit arranged conveyance;
pr ocessi HEREUaEe g4 dhedayoys Frgine &é@’&ﬁ“ﬁﬁ?&‘%ﬁf%é‘tﬁwé‘l?lﬂteéﬁ%“ef‘@r‘a printing; and
prin20 ngs. vi ahasysenbdatath Prin whietr the petilg fuait Meltdeed peiatkBcohGollpt ¢ ireteivag i

i nformatdong. 34, o L0 A?Jﬁt 94 9f..cl ai m 13 whi ch includes sel ecting the
mformati;oontte f)to Sm % F e user interface of 35 a user termnal. 15.

The met hbd ofTh%%Y%‘?‘?r?ffB'%ind*f‘Pcl‘ﬁ&P‘H’éfé§a(ﬁ-l“scﬁlp%gﬂnﬁg the information on a
di spl ay 1weanIhpdybtefi oftcim Piniwhich K@i prifker i§ 4910t GRdlity@Blor pkter. The net hod of cl aim

14 whi ch | ncITlﬂesygenggmhg@glwrﬁgh&pgmeglts%nmk tprln}Mrrel ess conmmuni cations unit.

25 12. The system of claim 10 in which the printer comprises a pagewidth ink jet printhead.

13. The system of claim 12 in which the printhead comprises an array of nozzles, said array being
fabricated by microelectromechanical techniques.
14. A method of retrieving information from within a conveyance, the method including the steps of:
accessing a source of the information;
30 downloading data from the source of the information via a communications unit arranged in the
conveyance;
processing said data to provide formatted data suitable for printing; and
printing, via an onboard printer, said formatted data to provide said information.
14. The method of claim 13 which includes selecting the information to be printed via a user interface of
35  auser terminal.
1S. The method of claim 15 which includes displaying the information on a display means prior to
printing the information,
16. The method of claim 14 which includes downloading the data via a wireless communications unit.
17. The method of claim 13 which includes causing a description of a page of information to be produced

40 according to content and specific requirements specified by a supplier of the information.



17. The method of claim 13 which includes causing a description of a page
of information to be produced 40 according to content and specific

requi renmewdD3ppeset fi ed by a supplier of the information. WOTO3/0060542

PCT/ AU03/ 00158 16 18. The nethod of ®l aim 17 which includes mani pul ati ng
said page of information into a format to suitable to be printed by a
printer of the user termnal. 19. An onboard information retrieval system

the systgm i ngb B@inbd of aaIMS1erwmc@rmLJa@sl mARPALAR! Bid ¥ egelofUsEinatid A6 GESMattocSOUr C€
of the IM#@?{EIO the user. termnal conprising 5 a user interface and a

di spl ay B RFEG PRFESE™ ™8 muni cati ons unit for downl oading data

fromt he19sour@e>nhpfardtl¢fmtmhm’ﬂm¢1muqm thegsydtayioeledingngi ne responsi ve to the user

term nal for k& eamind BkrMR b a Aer b 8RS abditR of BX InfRhatiGR 1R usePreRMifir &Hﬁﬁédgng

processi ng_means V\@I?h is connected to the | ayout engl ne and wh

pr oces s eESTABrEe Al 2 FPENTEHE | ayout engine to provide formatted data which

i's in a formahowhird ir¢lss @einusititiens gt fopxtoiviibading datafichn hOsoane effileGiEforthatinj Nt er

for printing, tl%@ut%&ﬂdg%sﬁoﬁgveq@%@us r%}mgﬁq‘a'r})%cm}]igg c}@l[agﬁllaﬂﬁnt?tewl duisOPy Of the

i nformation. system Falm 19 i ormation is from

t he internet 22FfPritRs Psoaifflegem?ﬁfs B Is PRIPGTIREP bvovt reine e SbishiporerE b Ak

Servi ce famnmd ld@nt engdde to ﬂ?ﬁﬁdest‘yrﬁfatﬁ:ﬂ’uai wigithas ifna T@mat vhishis Glitald@r prﬁ\fucgf #mat i on

rel ajes to a t e Nty Qfied 8 10120y EN 22. A

met h%)og of re?‘lrl ?)g%/ol%ﬁgﬂ ??OQ ?tg%rtlﬂ f fro}(gﬁr?lﬁ{:/ﬂ !Eahl 7 SV E toRov ehaegaﬁ%fcf%cf £ ihe

i ncl udi ngfomMionst eps of :  accessing a source of the i nf or mat i on; downl oadi ng

data fromt h@h&@%feﬁﬁoﬁ)‘flalﬁlhl@ ih NWHRh N in@AmatioR i (68 TR AtemSt draNfe Wbkt olKeanged

in the vfehlg ; &]9 SSIrl;,llg data at |east into textual data by nmeans of

a | ayout éWgiIne; acfesse T ECEsRT Mgt he data fromthe |ayout engine to

provi de For ndhe esctewi of alawhl901h wihish thy irdorfmefforra¢lates\ip jare bstablishment tngthd wcifityrof the

printsi ngeni@pd printing, via an onboard printer, the fornatted data, on

demand, to provid | east, one hard.co ( the infornation. 25 23. The
et hod G F 2RSS  HyE PR it AL TR & e M R Pt and i n

whi ch the netatveding & sroiceiofdls iffooasi ng the source of the information through

a service proyifShing s £3h e BLHOSE BF infolnfidriBh %ﬁ A MOnfhnidaRels ldf&f%aﬂ&e‘&% %ﬂeng

|nfornat|l(1)1nlrelat|ngto an establishnent 1nt vicinity o e vehicle.
venicle,;

20 processing data at least into textual data by means of a layout engine;
further processing the data from the layout engine to provide formatted data which is in a format
which 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 23 The method of claim 22 in which the information is from the internet and in which the method
includes accessing the source of the information through a service provider.
24, The method of claim 22 which includes accessing information relating to an establishment in the

vicinity of the vehicle.



