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a conveyance. In this specification, @nless the context clearly indicates
otherwi se, the term "conveyance" is to be understood in a broad sense as
any suitable device for conveying persons and/ or goods and incl udes road
vehicles, aircraft, rail vehicles, waterborne craft, spacecraft, or the
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relatmg to the readout when such an event occurs for later analysis and, if necessary, remedial action to be
taken.
CO-PENDING APPLICATIONS

25 Various methods, systems and apparatus relating to the present invention are disclosed in the

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

with the present application:

AP39 AP43 AP44 AP46 AP47 AP48
AP49 APS0 APS1 APS52 AP53 APS5

30 APS8 AP60 AP61 AP62 AP63 AP64
AP6S AP66 AP67 AP68 APG9 AP70
AP71 AP77 AP78 AP79

The disclosures of these co-pending applications are incorporated herein by
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According to a first aspect of the invention, there is provided an
information retrieval systemfor retrieving information relating to a
conveyance, the systemincluding: 10 a data collecting nmeans for collecting
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col or pri a ho or printer.
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30 7 engine for manipulating the data to provide the formatted data.

The printing unit may include a printer controller, for receiving the formatted data to be printed, and a
printer. The printer may be a full color printer. Preferably, the printer is a photo quality color printer.

Further, the printer may be an ink jet printer. The printer may therefore comprise a pagewidth ink jet
printhead. = The printhead may comprise an array of nozzles, said array being fabricated by

35  microelectromechanical techniques.

According to a second aspect of the invention, there is provided a method of retrieving information
relating to a conveyance, the method including the steps of:

collecting data relating to operational aspects of the conveyance;

processing said collected data to provide formatted data suitable for printing; and



The nethod may include obtaining details of operating paraneters and
related information of the conveyance. The nethod nmay then incl ude

peri odi cawbysfpsawsduci ng i nformati on for view ng by the usePCTRAUBMOOBUL user
intervention. In addition, or instead# the nmethod may include enabling the
user to access required information on demand. Further, the method may

i nclude determ ning the | ocation of the conveyance. The nethod may thus

i ncl ude provi dipAging H1 hRRedidRn wi rédiRedb9 A \IRY, 306 Brifiy hitiRlallfin SR BhdiAat es.
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Accor di ng itfomatidnlon dahasspect of the invention, there is provided an onboard
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of the vehicle; processing said collected data to provide formatted data
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providi ng.i.nformation .on.t gcation of servic ations.in the locality.
35 Accor dig te" &A%Y e lgfé)rﬁneag ') i ees?lgril’l\g}hemr? ot %ﬁilérné wlglé’hs b Sty loéﬁeJ
onboakd i rhigh ivaf ysoin maiatepdneanfifhe wohisle e e eptehlishments inanipolude servicostatians. on rel ati ng
to a vehicle, KASrmy% £MukiMepdddrad invdntof thetd € pRIABRASHERIIN 0B X8RP Hlfmation
provi di ng i nformation on v?m@hls tg{)erat.ng aspects of the vehicle; a

posi ti on 541188 74 VesknGe Rehodimslidipg N %85 fehicl e for sensing the position of

t he vehi cl e i ncadledtingxdatair¢latingamadperdtiog g3peots pLike veliclgt | on data; WO 03/ 069511

PCT/ AU03/ 00147 ,0Rssthg sAE@idcled dAAD BroVigd toinBNldack Rhilh if A% sHS8e FoMnPRSRGkAL 1AN

with 56]6 position sensing nmeans and for, retne,vu_gfg ) i )
printing said formatted data on an onboard printer to provide information relating to the vehicle.

The method may include providing information relating to replenishable items of the vehicle Further,
. the method may include providing information regarding establishments in a locality in which the vehicle is
located which is of use in maintenance of the vehicle. Thus, the method may include providing information
on the location of service stations in the locality.
35 According to a fifth aspect of the invention, there is provided an onboard information retrieval system
for retrieving information relating to a vehicle, the system including:
a vehicle management system for providing information on various operating aspects of the vehicle;
a position sensing means carried by the vehicle for sensing the position of the vehicle in a locality and

to provide location data;



predeterm ned data relating to the locality; a user termnal, operable by a
user to obtain predeterm ned data; a | ayout engine responsive to the user
term nal Worosfpeweessi ng the predeterm ned data into data PETAA@AENUS; a
pre-printing processing nmeans which i § connected to the |ayout engi ne and
whi ch processes the data to provide formatted data which is in a format
which is suitable for printing; and an onboard printer for printing the
formatted dat aa lefitd@mBadeval it B QlsiitlRsodiativarth &R RPYsitdh s&ntl@g méahf 04 f@-’i‘d.trﬁ:ﬂing 10
According tQa. L&‘{aﬁrﬁige%tmqucaﬁ he invention, there is provided a nethod of
retrieving 1nforna Felrat ngty’to a vehicle, the nethod including the
steps of provi dpsgieimikbereeble bna wer tyedtainpipdetepineddatang aspects of the vehicle;
sensing the pogidyb@ngihe fepnsiteNd &e Qisdr MerBinkl F6rprbdedbind MKk RER¥InHed Uath AERhON
data; .retrieving predeterm ned data relating to the locality; 15 obtaining
desi rea dae[e’é‘erﬁsy means of a user termnal, operable by a user; processing

t he predet er m mew-pdating pratessing agins whittois cahegted fodindmboatendinerabdrelichprooses e dga t he
data to propbhaR 5rhitR il ohi@ad iR Whde Bnibiss dflab® QLARE, i ch is suitable for
printing; and g\}rhlg)tl ng .t he formatted data, on demand, via _an onboard
printer to pro oagd jpriptey fary pypting the dormatts@) datar o5y degiendy o Providt P fiefd toapst plethe

vehi cl e. BRirakioDESCRI PTI ON OF THE DRAW NGS A preferred enbodi nent of the
nventipon W | 1 e, GGR6 LR e 1Yo i, Herc X BORLA Uikt olelellind BEELAREC 1O

t he acconpanyi ng drawi ngs, I / Fi gur shows a I agr am of
an i nf or mEY4tBHto R aehiglee e methoddacluding thestaps efr dance with the invention, for
retrieving i nf piovigihg frniaGbnah ividipud Perating ANPHB)OAME Ghicke] gure 2 shows a three

di mensi onal vi Of i or.yse with the syste _Figure 3 shows a

t hree di nensi o%’a."%vﬂlJe \?vgt(rl)of"gtﬁgeve%?lf ngz‘%““bﬁﬁ"?mé’“g‘é‘ Pé?ath?nerqr‘?%’ved; Figure 4 shows
a three di nensfebisyng preseiermingd dptasplating tofthetloralingr i nter; 30 Figure 5 shows a
sectiapal si deobtdi@wy dodired e b ileddk 6fausdr te@blhaf ofersblE u@r;t hr ee di nensi onal vi ew
of a cartridge rfor.tlale lpritnt.erd;d Ftile%l{r'? Z shows a three dinmensional,

expl oded vi ew BPCEHE ERFIFTRGR R pUTR R LSRE™: t hree di mensi onal |

schemati ¢ vi ewfugker gronessing ée dajs eonybvydef fommattad datakwhichtis prd e adlich @ suitdbleefor
printer; 3enibgges 9 to 11 show a three dimensional, schematic
illustration of . an F:)gratigrgi of tpe nozzle assenbly of Figure 8; Figure 12
shows a three W’H’Eg’ng‘ TP (98 B 4R Y2138 3PJRKh PBISh & PEYIRS tgard gepy of the

pri nt Bead jnforkatigureatidg3o hhwehisle. on an enl arged scal e, part of the array of
Figure 12; Figure 14 shows a three dinensional view of the printhead

i ncluding_a _nozzle gquard; WD 03/069511 PCT/ AU0O3/ 00147 6 Figure 15 shows a
schemat i CBW%WWEI%%F%B%WS of a position sensing systemfor use

W th A preferred embodiment of the invention will now be described, by way of example only, with
reference to the accompanying drawings, in which:-
25 Figure 1 shows a block diagram of an information retrieval system, in accordance with the invention,
for retrieving information relating to a conveyance;
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;
30 Figure 5 shows a sectional side view of the printer;
Figure 6 shows a three dimensional view of a cartridge for the printer;
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;
35 Figures 9 to 11 show a three dimensional, schematic illustration of an operation of the nozzle
assembly of Figure 8;
Figure 12 shows a three dimensional view of a nozzle array constituting the printhead;
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,;



the information retrieval systemof Figure 1; Figure 16 shows a schematic
di agram of anot her enbodi nent of a position sensing systemfor use wth

t he i nf orwetmsoesietri eval systemof Figure 1; and 5 Fi gur @CI/A®BONE7a t hr ee
di mensi onal view of an inplementationéof the information retrieval system
DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENT Referring initially to Figure
1 of the drawi ngs, reference nuneral 10 generally designates an

i nf or mati on rewg&re\rahhosysﬁoﬁmané e gt ot dMed BT § PRitibR1NBIMe spem bOise with

retrieving i.nformation re to a 10 conveyance, nore particularly, a
mot or vehi &6 The Syst SyseTGhD%mI tides a vehi cl e managenent sub-system 12

that nonitors B&igeeaé Fh?gs pashemntic diegrany bf anpthes egberlinadnbof atpsitionpansing ewstemrfbryuse t he
sub- systemltﬁalematﬁﬁﬁufebamygted,swuﬁl afnljw d condition and various other

par anmeters suc i Sta rave vehi cI eed of the vehicle,
st oppi tﬁg and SF &HEin ”dS R Qlﬂ‘ﬁe ﬂ?“&livéew Elém%‘é?ﬂmc ‘F Hen reievel fEem ke.
It is also now possible for vehicles to nonitor other aspects of operating

15 par aWﬁWNLms@mﬁméﬁﬁkﬁ*ERﬁﬁétMﬁgﬁmﬁwe pressures, or the |ike. The
system 10 further .incl u’ﬁies user term nal that enables a user of the

systemto requB¥tTitegiielal Figws drofeths SRV Asitrrse WRTH| 19 srasialyelrigpptes an

sub- syst emnfdatiof herievglesysttrar in ao@kdaiRe withchel thedtien, dorSiptrievimgainfdmii@r relatiff & § ace.
In adgpti Q&hv@ﬁnc'e@ﬁo%d%fcﬁl&lg aq;;duggehg fguested by the user via the user

term nal 26, the system1 periodically, cause information to be

di spl ayed on t R Séﬁ‘?b!‘)a'i)c“éjiﬁs "cY’F@‘%%ﬁ‘agﬁ@ﬁhﬁu‘i’r%‘e?ézwatlh@m“ aneiptipgrReEmeertof on
20 by t he tigsetiicle. TMeregsit@dily,1Be fubisysker 12i misltore @6id aevdﬁtﬂiﬂldQﬁﬁdltﬁwﬁtahmgmmadﬁﬁr
conprisin I n 18a rle

cub. syat oy A SlARL B AP He Wi o B oo HBute sy SR o B Vi

| ocat i on &fke pd congisiorsy ontherlike| & lsafl*ﬁd ngw IPQﬁelhlP |quyehJQﬁCSMIn@W01t dtleer Pﬁmcesrofvmtleg eis
posi tIlﬁ)neﬂaraxﬂ_éﬂéi‘sshéh@@-idsﬂﬂmdﬂ@étﬁfgﬂly%ﬂﬂ@su%@lo}thbﬁke in one enbodi ment as shown in
Figure 15, a ngobaI rec |ver 18. The receé ver

sit.ionin
18 provi des cooFdia fe%)sflu%-mr?r ’t“'ﬁl“‘g? (o) aii} tS%“"Iaﬁg]%{t i?gﬁ ol:1 cﬁ? KA fHE TR 20
to the vekmfengionem herveiite subgegys sersystn 12THkhe deet grmoed paiinclodes b Hisgay20d bsr al so
made avai h@%& txpadalh& tl:) %At&)y beugaéqaes{e@gj &1@1‘1@:' wéﬁbusérxéﬁﬁlﬂi‘zg Ahe sJn 10 may,

sub-system 2 be i nterrogat user of the user. term nal
26 so t hBF°f “l“é\fé‘ﬁ? m&’&?ﬁé{‘”} tga%&‘a’.‘%i °€é‘teé’BP1P%‘Pfﬁ‘§r‘|‘fe§ tefrping %%“"fha%aw iplerveNieR  nay
be of 2Usebyetskre user can be di splayed on the display of the user term nal

26. The data regayging f&r!ﬂsr Acﬁlﬁél 'dstycow&ﬁhgmeahsvo%hlsﬁskngx 1oc£n%L a&em lngthatahcpns

of 30 service stati ons, t1ons not or S1D res stores, ni cal
wor kshops  1o6tit §a& rptrigal %Rhfyetﬁm g? e Therflatz [gpllecting angprs 9 epth dafghiclapeting logasian ef e | s
posi t i oneehotorVekicls brtd-agytslitgimwRidh he ActoiGElsclé fﬁﬁosltﬁﬁbaj ity data on a data line 22
t 0 t he Vehl Cl ﬁeq&r% cgt%%mé ulpntsiyﬁlt ge emgod S gv%’nelrlpl“lo IlrgC| Uldba§ posxtlomn
processi ng nmeans 14 That _Ip cesses data ou % romthe veni EFe g%ment
sub- sy3t et (GA, eecweoe’es &¢ reepivepklrpsovilgs qowémwersthafommnoe def mnzbstputﬁhe

subbsyst eno a;gle vafkclPhaeinas smyste?m ®htCHata AYtHU bn Tild 20 [ABS @2 aRASRT0 AR 19dQ1nA I s
to be prigted relatin hi,c a par a i,S conten

| ayout i n? o SRE Sug sysgré’tezgt I{? S e%emn&n 9"3‘9‘8?&% eTﬁga{TgEW ‘trtieeusle”gg’ﬁf’seéﬁ i' ‘g
The | ayowth@rﬂlwwéd%e@rdmm@hshmm thptm@insﬁhamfm)obwf or tortir veer pade dispiaséon on
text and Q@H@plwtﬂﬁ%er%ﬂ% |Tﬁé’@i&$ regércﬂrf Qﬁé‘ﬁ&a‘lx@r%voglﬁ%lgﬁg rel@ﬁho&ﬁ‘&l@ of S
descrég Oft\iA%x 8‘8 §r| a ‘%ﬁ escri t| on 1anguag§ such
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further i hclliydeghich thawdhileiizmbitiawd. rfihe sbeysih 24hpaddueo triondligatae on widithlidel2e to

| ayout the vehicle management sub-system 12.

The system 10 includes a processing means 14 that processes data output from the vehicle

management sub-system 12. The processing means 14 includes a layout engine 28. The sub-system 12

35  produces content and layout information based on details to be printed relating to vehicle management
parameters. This content and layout information is sent via the sub-system 12 to the layout engine 28. The
layout engine 28 produces descriptions of one or more pages based on text and data content and any layout
information provided. Each page is described by way of an appropriate page description language such as

postscript or PDF.



engine via a data line 32. A page conpression nodule 38 is connected to an
output of the rasterization nodule via a data |line 36. A page description
out put bywDha/0b®ypbut engi ne 28 on the data line 32 is fedPCo/AU001DAUl es
34 and 38 for rasterization, conpressi’on and out put of data to be printed
in a suitable format on data 5 line 40. Data |line 40 connects an out put of
t he page conpression nodule 38 to a printer controller 42 of a printing
uni \t/vh 16hof t he TB%;S&O@Q}nﬂ.QmanI Iﬂﬁth&fiﬂcﬂfﬂ@ra r&s@Akakied Ib&ruleé’sit tﬁpm&t@wﬁﬁ ithleﬁafi;sutlog
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the draw ngs four satellites .1-50.4 and their associated transm ssi on
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proj ection. Thos@inKiht toagorietits bihig sgstein Miatelnow Bl @ibed iaglatérdahil. each of t he
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by the GP&Psesatavettur kellildyare GRPRI 110G thik @ne-dfisip tatat fehe f&ﬂpﬁtdllﬁ&%a\/@xfabllsgtlhw th
the tinme way f th telli t r.an ons i S.possSible to
20 cal cul éigt & %\éht%q& ancreo(?Bar?m\/\egeés P hE t°r%eclé)lca\t/“énr&J%l]%fsc’sés el 1%_0#13?%,6@5@ oPhs
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posi tiigns smntmws&h@{s{omp@eagnl 50.4 are also available. G ven these two
pi eces of infarmatio 0SS to n positi.qgn of the
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Wth four aswmicsclolf anfatlse ebhegmi m f thareplsmtres| dajatagd ths Gurtenb Gmel are ttrla:snntted by each
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wth a GP hg’rgs 50%(:5%' a)ggldsl){l Yaanqlzt éooorr]dnga ] g‘f Fly%’gxbeceewe; ?i?el ¥ I’ Theatfe measur o{
receiver transm S sigial representin the> Erf or an ge8s ar °t hat
it reéei v&ICtiget fEanstormatpn of thegecceiotdinates yitids thegpopiagshs eosrt’eeelltvw oftlfhleade dpslelsldt hi s
si gnal t 0akiadigR@bdvéi®a le@lr OF | n | ts p05| tion estimation. In another

enbodi ment of fhe invention using the GPS ar in addition to it,
a rmobil e phoneIr PEFHRT e WSEEE ﬁhset egﬁreﬁégh%glﬁ infradughio slei‘i“’lff @VGP%II'?'G "Mt s
only possiIGES for)thﬂgé militirg ameﬁlmcd@ﬂsnlqgwp@sl dGP8 @r difGeninledRS chmbewbrdc Whisusesiarber

of nobi | ediﬁ@t@xﬂﬁl Sasewiledt isONSiaRE.e dbPE MLl ARUCRRERR WalcNitdlod BfippRAUAGSS RS Of
acit é’ i cal nobile tel ephone n%Bwork consi sts of a nunber of base

stati g?ls T BGddieRp @ﬁ?r@blié"fewefia?ﬁ Sedereiverdransays gejenel ieyesgnting Bn sFTAths n o
pr edet er mGﬂ%sigxaktea itgeceive ot thp porrable teoeicke f The@odableabckiver Tive usesl thistsiait @ rbdataBen

adj acent Pa3& 8bldoRDfmidnusual Iy arranged so that the size of each cell is
| arge enough to provide a degree of overlap between it and its neighboring
celi's. This al indv%heae%bg%lweftt 8f Foiavrnippapstaatef usiny be GhRor mgrldisiprly itnhebile phopg | |
havi ng ace@ssk tald; abiegdbe ied Seshowmt RFighieNGE It i 6yly pisablatoniy GisinBwbiREn fopaiaedf at

| east 3PNE . a%lul whic\ﬁ“?n%e%%%%ﬂe pﬁgg@ébs‘%(ogs 4located such as within the boundaries of a city.

A typical mobile telephone network consists of a number of base stations 60.1-60.6 (Figure 16).

Each base station 60.1-60.6 transmits in a predetermined area or foot print to define a cell. The
distance between adjacent base stations is usually arranged so that the size of each cell is large enough to
provide a degree of overlap between it and its neighboring cells. This allows a user to roam over the coverage

40  area whilst still having access to telephone services since they are always in the area of at least one cell.



8 As a user noves within a cell, the strength of the signal that it

receives fromthat cell varies depending on a nunber of factors including
t he di st awWoe@306m a base station 60.1-60.6. As a user novesST/AI®sMeIsn cel | s,
the handset typically switches fromu8ing the base station corresponding to
the cell with a |ower signal strength to a base station corresponding to a
cell with a higher signal strength in order to 5 maintain service quality.
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according to of cat?e}gsorl es including the tine of %aat whi ch t he
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the location of v enance. I shnent | ocal | ch as
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In this W tedddal 265€r Ver can be updat ed regularly to provide information
that s up-to-date and rel evant portable version of a locality data

ser ve? is al so]:g’j B HrEatqppprled thggf VB theuser HRpl 46t ety deprpption Iy ypplighi ch
nmedi a conthai in mmgmbed@ﬁh nimbei offetpmamyd tharar g mlxeded v:eofeoinet a@hea nat@er Tigsincludee bath ar
basis. Thigs,oed) Qnd'mbénéagfﬂyc}aﬁmfo}ﬁ?aﬁ&hd% by 8 o &%Bg'ﬂ%%séreﬂ%rcmﬁ&@'oﬁﬁgess

mechamsmto retrieve | ormat i on Is re t he user
invention, the type of information that is made available to a user is in regard to the location of vehicle

maintenance establishments in the locality such as filling stations, vehxc}e service establishments, or the like.
35 The server may be a shared resource, which is accessible by way of a network. In this way, the
server can be updated regularly to provide information that is up-to-date and relevant.
A portable version of a locality data server is also possible such as by way of a subscription service in
which media containing locality information is delivered to a user on a regular basis. This media may then be
used with a corresponding reader and access mechanism to retrieve information that is relevant to the user's

40  current requirements.
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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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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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in a wireless manner. For this purpose, the printer 100 includes a port 124 able to detect wireless
35 communications, such as infra-red communications.

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

40  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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144, the ﬁltzMiBld 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.
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I'S 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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particles, could fall onto the nozzle assemblies 400 adversely affecting their operation. With the provision of

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 17 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 signals. The unit 500 incorporates a printer 100 of the type described above. The unit 500 includes
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apportionment between business and personal use can be made, the sub-system 12 can be programmed to
35 automatically record usage. This is possible by having the sub-system 12 record start and end points of each
journey made and the distance travelled between these points.
From a hard copy of trips undertaken during a financial year, the apportionment of travel between
business and personal use can be easily evaluated.
Still further, for a fuel conscious driver the sub-system 12 can be programmed to periodically report
40 fuel usage patterns in hard copy format such that trends may be observed by a driver. This will then enable
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passenger conveyed in the taxi to obtain a receipt for their journey by
way of the printer 100. The receipt could contain additional information
not generally 10 available fromexisting nmetering systens such as the route
taken, tinme el apsed, fare breakdown or the like. Accordingly, it is an
advant age of the invention that a system 10 is provided which facilitates
the production of hard copies of information regarding operation of a
vehicle. This facilitates servicing of the vehicle and also record keeping
in respect of the vehicle for taxation purposes. Still further, the system
10 could be integrated into a vehicle where the vehicle is used for public
hire purposes such as in the case of a 15 taxi w thout the need for
additional, separate taxi neters. Although the invention has been descri bed
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 many

ot her forms. WO 03/069511 PCT/ AU03/00147 18 CLAIMS: 1. An information
retrieval systemfor retrieving information relating to a conveyance, the
system including: a data collecting neans for collecting data relating to
oper ati onal aspects of the conveyance; 5 a processing neans, in

comuni cation with said data coll ecting nmeans, for processing said
col l ected



data to provide formatted data suitable for printing; and a printing unit,
installed in said conveyance, for printing said formatted data to provide

i nformat iwWOo030edsati ng to said conveyance. 2. The system a®CalAdioawei4’n cl ai m
1 in which the data collecting neans I8&cludes a conveyance 10 nmanagenent
sub-system whi ch obtains details of predeterm ned operating paraneters and
related information of the conveyance. 3. The systemof claim2 in which

t he sub- sy&iagmtperi odi cally produces information for view ng by the wuser
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of claimb 1|tn Y g the data collecting means further includes a locality
data retrievar Ul fonV\Xﬁ‘c%h retrieves data relating to the location in
response t2 thdhy esenps dfmdahaldmom whieh theclatiolictet eans iichdes ausinteyandd 9.
The s)8t eRaafgemdntdubXyBred Witk bisidinstdBGits! o@ﬁ@&eleﬂﬂneq %Be@attﬁ?ﬁa&dnﬁ}églanmfatted 89}@9&1&? es a
locality :?gforrratlon sub- system whic rovides data relating t

est abl i shifHf *BY#EF evance to a user of the conveyance. 10. The system of
claim 1 i whi @he syhen gfichges i whiph e autssysteacperi il ly@prbduyed itforRit@h R viewing by the
comuni catiRimoM fsdd iRl @ col lecting neans. 11. The system of claim 10
in which the Ia out engine |lays out data elenments to be communicated to the
30 printer*: TR S SAah? & iiqhdhershbr st inglides b usehispitabloenablerly vt dmagcess
conpr ilses ra;udﬁtlﬁomi&mhpme&taudng means in comunication with the | ayout

engi ne fory; man e the f
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control | erdeteltnétmgﬂeé‘ei"\?flﬂ@hetqq@eyaﬂ@r matted data to be print ed and a printer.
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printer. asetol}coo stem of claim14 in which said printer is a photo
qual i t c &7 oF Inter.” 16. The systemof claim14 in which the printer is

an i nRYj et pri iﬁlteévstenmf claiph insxhéch ¢hm aghtiog [determinin§ unincomdpiieha glbiel wsitiodigrsystem
conpri ses @ppaggwt.dth ink jet printhead. 18. The systemof claim17 in

whi ch t he prln head c ri ses of nozzles, said array being 40
fabricated by MEYER° 28 ‘F‘osrfegﬂg}h‘f‘ec‘?fa °¥15’&'H‘ﬁ e Birthepjncldes 68’9%‘9&’1’3‘3 retrieval unit
PCT/ AUO3/ @@&Miétneie@ ddt®relafingne tha datatih irr iedppise ol thgredeipt 6f daatfiomnhd 18daidn dd@miifingd
conveyancgy; t he nethod including the steps of collecting data relating to
operaé onal ects of the conveyance; processing said collected data to
provi d& f8r mat }f@chSéthﬁclgm § iqpyhich the focgsion fatq regjevabygd comprises a locality information sub-

system which provides data relating to an establishment of relevance to a user of the conveyance.
10. The system of claim 1 in which the processing means includes a layout engine in communication

with the data collecting means.

11. The system of claim 10 in which the layout engine lays out data elements to be communicated to the
30  printer.
12. The system of claim 11 in which the processing means comprises a data manipulating means in

communication with the layout engine for manipulating the data to provide the formatted data.
13. The system of claim 12 in which the printing unit includes a printer controller, for receiving the
formatted data to be printed, and a printer.
35 14. . The system of claim 13 in which the printer is a full color printer.
15. The system of claim 14 in which said printer is a photo quality color printer.
16. The system of claim 14 in which the printer is an ink jet printer.
17. The system of claim 16 in which the printer comprises a pagewidth ink jet printhead.
18. The system of claim 17 in which the printhead comprises an array of nozzles, said array being

40  fabricated by microelectromechanical techniques.



printing said formatted data when required by a user, on a printing unit
installed in said conveyance, 5 to provide the user with information

rel ati ng wo osasdiconveyance. 20. The nmethod of claim 19 wkrCTmuosOI4Tes
obtaining details of operating paranet®ers and related information of the
conveyance. 21. The nethod of claim 20 which includes periodically
produci ng i nformation for viewi ng by the user wthout user intervention.
10 22. Theaonet hotbiod ofrbtaiviig 2fbrmibtiot Relatingad 4ckacy68 bk mBGod iMdIAG B sttd 0ACCESS
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data rel atl ng to operational aspects the ve processi ng msans
processi nd>sai dhewitiod ehckin %Pal‘t’ha‘hf"éluﬂf‘tsé?}?r%‘mﬂ&el‘%%@%ﬂf t’éfa?f"a’emﬁ‘iech isin a
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locality. 30 The systemof claim29 in which the information includes
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an onboard printing unit for printing said formatted data, on demand, to provide information relating

to the locality.

30. The system of claim 29 in which the information includes information relating to replenishable items
of the vehicle.
30 3L The system of claim 29 in which the information includes information regarding establishments in a
locality in which the vehicle is located which is of use in maintenance of the vehicle.
32. The system of claim 31 in which said establishments include service stations.
33. A method of retrieving information relating to a vehicle, the method including the steps of:
collecting data relating to operating aspects of the vehicle;
35 processing said collected data to provide formatted data which is in a suitable format for printing; and

printing said formatted data on an onboard printer to provide information relating to the vehicle.

34. - The method of claim 33 which includes providing information relating to replenishable items of the
vehicle.
35. The method of claim 33 which includes providing information regarding establishments in a locality

40 in which the vehicle is located which is of use in maintenance of the vehicle.



the locality. 37. An onboard information retrieval systemfor retrieving
information relating to a vehicle, the system including: 5 a vehicle
managenervoyg®eesm f or provi ding i nformati on on vari ous op@cCatAuegoadpect s of
the vehicle; a position sensing nmeans2carried by the vehicle for sensing
the position of the vehicle in a locality and to provide |ocation data; a
| ocality data retrieval unit for use in association with the position

sensi ng NMBans @OndiRl of @ik 36 \WhidE inclide PRViBRE InRBRhtiBR P REAbd ¥3erliBe ddtiBns in

| ocal ity; 13 g, user termnal, operable by a user to obtain predeterm ned
data; a Ir%? ‘ﬁ’f“%ngi ne responsive to the user termnal for processing the
pr edet er m3hed daveboirdirdorgation retr@va nystemsfor retrigving-igfprimationgjatipg Geewbiclghnwsters
which is gopageted to the layout engine and which processes the data to
provi dg formatted data which is in a format which is sujtable for printing;
and 15°an onboA¥HSIrBErent gy RV 4R Hieratios PP AP RIS 2PESH OHBMEAES t o
provi de a har dap®jpiyn @isirgimeans candied byrtit vahitle {3 Bensidg epdaitioh affthevetiidld ie @ lobadity and

i nformati e, sededdchiRfatp @ vehicle, the method including the steps of

provi ding i nformation on various operating aspects of the vehicle; sensing
t he position of lofahly dpapdaval upipfoguse insagsopiptipn Aith the pesitiop Sagjng Beay aud fr éFaesine 20
retrievi ngrepatedmédiamirdiaiag o &i docilidl, at i ng to the locality; obtaining desired
dat a nmeans ser 1 0 | ser; processing the

pr ede?grm ned g%terger}g.}slr?grgtglg}%adgerérao?g‘{n% eéiﬁ%n §?da urther processing the data
to provide forfrieutdngngtresPorsive e the upen tegming) fpraprosgising (hej rsedgtgimingh |data finye data
printing; eRhehs5 printing the formatted data, on demand, via an onboard
printer to proz\i/Lde.a hard co of the i nfé){orglati on rel at'“l}gcto t he v%hi cle.

re-printing processing means which is connecte e layout engine an h processes the data

to provide formatted data which is in a format which is suitable for printing; and

15 an onboard printer for printing the formatted data, on demand, to provide a hard copy of the
information.
38. A method of retrieving information relating to a vehicle, the method including the steps of:

providing information on various operating aspects of the vehicle;
sensing the position of the vehicle in a locality and providing location data;
20 retrieving predetermined data relating to the locality;
obtaining desired data by means of a user terminal, operable by a user;
processing the predetermined data at least into data elements;
- further processing the data to provide formatted data which is in a format which is suitable for
printing; and
25 printing the formatted data, on demand, via an onboard printer to provide a hard copy of the

information relating to the vehicle.



