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ROCKET- PONERED VEHI CLE RACI NG | NFORVATI ON SYSTEM

CROSS- REFERENCE TO RELATED APPLI CATIONS [01] This
wa@ppiizesl on clains the benefit of the filing PET/USE06/038750

Pat ent Application Serial No. 11/538,014, entitled

" Rocket - Power ed Vehicl e Rackng I nformation systent,

filed on Cctober 2, 2006, and the specifications

thereof are incorporated herein by reference. [02]

This application is a continuation-in-part application

of U S. Patent Application Serial No. 11/240, 638,

ot al ¢ rorR RSl AAGHE Moy SVstai T

speci ficati %MH@@E&EE&BQ@Q ECASPLIAIGRIROT at ed

herein by reference. [03] Thrs applicatiton also clains
[01or i Thisi dpplicttion alaiths tHadelting thetfilingfof U ISePdtént Apticadén $4ri8.No.

11/@8@‘1’4 %ht@l@@lRoaét-leJ\l\reréa‘%hldg §£$r%nnf§ﬁéaoﬂls%mn" f@e%{a%ﬂ:toﬁ%@ 2006,

andq es lelca O; Igcreeft r OWrer ete b aman
&Y £F fors BaEregiRraNRs Psied Sprge | y???ée"(s‘he speci fi cation
[0213 n dThési agpligtion feeraonhuatiownipAG epRietiert & .51 Batent Apidipation Serial No,

11/240f663, @fEed “Robld]-Poliaied VBRAE REdgt, W Didrtankie lefd.Efled dh etHBEEC00s,

andgl?etsth{ﬂc fn %ﬁ%ﬁ%ﬂﬁ? }9@% H?cg{psragd %ge'“%}gfe re| Ic gat ion
rpiStEPPlicalion @lse eaimy ariegbén apdde ba'ﬂef't of memw ObH SNBFpvisignal Patent

App]l@lﬂdh SeThIENoSQEIEEV B56; atitledrRagkelt-Fwaied Welidie R0, t8 DRmandis et al., filed

WM&)CR2r R96 3h ; L
R D0 3 BB B e CEEX SR TS

[04} heThibispplica®u isaelaiéd ih hikgecpadtient cdﬂﬁmmmedm 8. etertt Agplication Serial

No.F 662 2 eﬁ‘tﬁ@é 'SSQJebI’ﬁH‘éonllﬂeﬁfoﬁ dtomﬁd&&% el %'ill wab \?\% 'ét?hh gge

rotection
SPGCIEC%OQ a@%f‘F'B‘Jﬁﬁ'te5§°{aﬁee'"‘f°g% tﬁ%ﬁ'\e@ﬁ‘ b‘i?%%ﬂﬁ‘é‘u on by anyone
of the pat ent docun%@qayﬁ(GHtrﬁgquﬁ,E[ di sclosure, as it
appears in the Patent an rademark O fice patent file
[05]or @20062ab8, Rdakidt Radittehwi & SorlicRSENY @isciali ofiaiP paterg Bb&Gment and of
Mb@éd%?&’éﬁrons I@é%@%mﬁfﬂ@?ﬁﬁ t%g‘}[%gglc@gﬁ%hq prgiectloi]] The

onre e PRFFIPER At Hedegavierearey gy PR e RSB IO LT the patert
discibsurplagyjt appetsdnitbe Bateht sysTratemarkdlffmb ealert le bare¢andy, but otherwise

resér@IFRBEJplAgRR SvhatddederTet hods for generating revenue with
respect to racing conpetiti ons. More particul arly,

enbodi nents of t EMVENTION| ate to

rocket - power ed vehicle raC|ng conpetitions conprising
5ﬂ9%%¥ﬁ%“£é¥ﬁ@E§U3ﬂ§cket power ed vehi cles, spaceports,
[Oefmtlfm&mgﬁts Qiqﬁi? hyegﬁon r%]gtg p&% d\?to ’racmgg o a?ﬂo% dEéll &teethods and

navi gat| on,
SYSIEE [E edﬁ%%@?%%?"\?@l’i’%ﬂ L m%’&ffsefpygeﬁ@'ﬁwne CRVERG, With épspARCt 19 gacing
con@ptglprhsawmanarm anetodipant$ ofchemdsea mvemiodrefal edckgdpavereaid

vehié8 dcfhly @orﬁ;ﬂa‘ﬁindﬂg cdﬁ%ﬁﬁé r‘a&nr‘zg‘?ﬁeﬂ%@g r&cﬁét%%ﬁ&e@\%p@[e@ts?‘a%epohg

el orSptog PRSI e RP(EHERP eyt & o gepartor
bet"&?ﬁtﬂck\% P?Wﬁéedrvém'esvmf%d mghitoring; AdaptiMerdisplay angovirthial priicipation in a
rockee@dwe teld WehiclerBingedomPuiitibrodnd Yeldtddbdpb & atRe 1A bdiion, BHBbUiASHtof the

mvehﬁ'cpl élge toq};tgﬁ? ed &v n@s ¥Hd(i§nuYa%H ﬁ/%tgm&fhat cbtﬁm&ge %gﬂlvorld with the

interactive di s
VInUZ G P ERatie §”‘t£ YRARIHPRSIna RRephAsEh YR formpp tr)a widey variety of
viewinging intarastive diseley forsatedol ashieduiendust ry wit h such

variants as the | NDI ANAPOLI S 500 races, NASCAR races

and FORMJLA-1 races. These racing conpetitions include

a pre-specified car
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design, a specially designed track and direct view ng
of the race by the general public in a stadi um
W@ edqoritzigs2 Aut onobi | e races have been extrenel yPCT/US2006/038750
successful in attracting very |arge corporate
sponsorshi p and significantatevenue from broadcast
rights. These races have also lead to significant
DesbiipgiarkéfiReiaiedg: i n aut onotive design and performance.

Car_racing, however, appeals to a |imted audience
[07k hdiar peingrg lal"‘{eﬁl'eﬁf%#l?heﬂ ngastry Widesuethyarensd asgesiND[ADBPOME &P races,
NASGIER ragpsiasd EDFMULA-Watds: Ehdsa kihg bedtheiitioaEIBdINdY a\Wret dpecified car

des\éﬁ‘ra' sﬁ&ﬁa‘ﬁy §éé%neqq§acl( 5}% d‘r%@vu%LHf L e %MF_!B ra§pu%hjfm a stadium

e Lon.” SIm car racing
SeH G AT e PRI R R TRy gty e cgporat
sporg9esbip ahd signifiesit gpuerdie fror bloadeag rights. Abbseolxee havataiso Rkatdip sighificant
breZk@RRGR ln M&ﬁd’u@e de¥@ﬁ3 B“d d’eﬁ&ﬁ§nce W8 Ay dAERR o Eﬁarsqg?'lréﬁted
aud%Hc%("tl%? ?nmarl cgmsrtéﬁs rgcef epgﬁf %s rporate sponsorship and

can ovadcast rights, and have
[odje aQicﬂit @acﬁlb %"Hls%'a%ﬂtest&lﬁl%li tnmsiw Q‘i}ﬁah%tsqaa; ésr}ge Qﬁﬁs 90irTON

A AT B R A U Pl o DT R ep
SP%W"@%M@%Q’]@Q Bibsiciglly Qﬁ?ﬁl@reé Fackisay diredt absrrtatian kydhe agnerelpyblic.
Yati tacedtiaghalfreneen earé@bly alcbdsaiitiestirgotig ofpbRfEhonsorship and significant

rev%ﬂ%rir%wbﬁmi%t r{%ﬁs,‘ﬂgﬁg hﬁ/e kPJaQ ﬂ)ds?gﬂmF nf 6r94& hlsou?hsgll\ anhr?'g design and

ecause rocket launches typically cann
PEHUMEH Ul ed' , as their actual launch tinme and date

[ogem%&[}ck@nﬁm J{elg ﬂa@%!:l glly?gn (ﬁ gﬁw%%hlty%(/&tsr tﬁﬁg% %r?n{amendous

on weat e r I ons Launc
publf Btegds e DS O, WP GIREese Vo PR B G cath sgnsorships o
mes‘@#b@@dnastnghtﬂemms kechyse awbba Stindhesgnicaliedanmnt ks ‘schegiulal) lay their
act@Yauhdtime RBd PtORPERSI WhEn lﬂt\! Samo‘éd Er{?ﬁ&ckgtl'b?é/reMWdBﬁ%ment and

R i T E e e
“e‘é'ﬁfkwaﬁ%gdmr Netporkhgay @fy@ar fabﬂw Ppgcpss ot aventetaliiey kndydpay

octuhasyscheainiag (B g., (fettgil gantsd| Olyriteasentg @tcl). WVims&iafiIo spdhsorships,
sp&“@&%’ eu‘%yﬁ@gu%ﬂiy%)‘d éhel : y‘f“ tﬁ@é\)eﬁ)tg thhﬂh%ﬁcg\(éé{re(@b &Q%cég] goif

clape, 110k FHPAEo ST HAYI=R B PR 26 S iR o icgss on e
haiqwareuor tertisiperis. didpey ay require that the @vette have nbtwork abveegein otdaetor
exIBRGRS RAu ok ﬁelﬁ@hhé&l’sﬁnpb&lamt& Mlh@ﬂibsof QAbwer \ﬁ%@ﬁlﬁe V\ﬂfnhg'%%eswe

thafHE E\%‘ﬁ{s mvBlU é( oag Ee ! %e oe%tiha pa%{c?a/tg pnttﬁ%lvgr\{to :ﬁi{ch ga6n kg H‘le

'auaﬁw ﬁ%%'éeﬁménmmﬁ%wcws @@E@Pﬂr@@@%nnwswwﬂﬁ@ae péliket s
th

[1 dﬁnldﬁgo‘ﬁ[u%?etl)) P&vé}ﬂ%aﬁ Marﬁwgg 1oC %%r}w e&n %(;)ov%r@frg %H?f\? eang é%eﬁgied

I onal na n ne
(gl neniee %Wl@d’“‘é’i‘?ﬁ Rytsiap Spwig), peichdo not aetively nerketsppapserships.
To Shvonbtelties demedophtest dru sight afro&eydmpred WhickB abl@torpedvida tincegtl Yy
corﬁrﬁérklglttra SR SLARALTo sp;gge &fts%@%? ?ovglnrﬁ rﬁ@;y %L&W{% éH‘;S’rom X

t oc
PR IPkRgep eaﬁaEﬁ@r%\ e B R0 T kol e o
compretitaniéth 61 S$H%LI0NIL niizeSisted dr juthp Partingtee spare- tpurisiniinidusty through
corfitivdn bbErkAS mBA tadbAted @fttepRhd b @ rdck expelESh 46 world. The $10

mllm%&) JJ"%S‘% f&/llgig%g%@glb%ﬁ g&eaxpﬁgc\{eq\lros%ace VerRLIJTE% ftor t{emﬂ Iﬂ1e first
teay{pat Brivately fipanged, By iifﬁ’d%fhey 2 fosKSRee ?S’d’ﬁhi@? al?l? @ﬁar@eihr\m@qpple

the nost talented entrepreneurs and rocket experts in
the world. The $10 million cash prize was awarded on
Cct ober 4, 2004 to Mpjave Aerospace Ventures for being
the first teamthat privately financed, built and

| aunched a rocket-powered vehicle able to carry three
peopleto 100 kil ometers (62.5 mles), returned the
rocket - powered vehicle safely to Earth, and repeated
the launch with the sane vehicle within tw weeks.
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[11] Hg. 1 illustrates the X PRI ZE COWETI TI ON. As
shown, the wi nning team | aunches a nanned

w0 omkazoigpwer ed vehicle 2 to an altitude greatBCT/UkENG/038750
100 kmtwice within a two-week period. Rocket-powered
vehicle 2 may be launched ag.a |ocation and a time of
the respective teami s choosing. The conpetition is a

to 160 KilGretéro (62,6 aeg)] rbtGRed BORBIRL-bdweRA vetiidle aktyGH EAMCand repeated the

one to acconplish t he
'adéﬁg%gﬂ%% gq%:ﬂr'%‘xglrﬂﬁém‘&%kfwough the X PRI ZE COVPETI TI ON

[11]s Fig 1 axstelds @iatx PRIZE OOMBETITIONI Aé anwmeher\ﬁmld@téhfm launches a
méﬁﬁé&’r@ék@i %w?r‘é@ 6hi cﬁ’e(%clg &t 2 Weeal%r t‘f)?rm & kﬁﬁwlcé \tzvnr?» ::}tﬁ/o DRy period.

i tsel Ic Invol
R°8'fer‘rB%"¥?ﬁeé‘ sh'%l% mabbY 'ﬂé‘c'?F&rak%'P?aH@P AlPAa ot e fesrspHe foams
cheasimpethetcdompatitiondsia tirsaie aca@mplishtdomgetgiorg inyahizh thermarding Geam is the first

oné m&i’mp‘léhQﬁbSestathﬁ:cnt%mg%emli%hgéﬁﬂo[\l 1 excellent

BBLEThBRU baleBomE S on1og 1050 FREES e B B
'"VF!'i"ﬁ“e”Q'BACOW‘WGF'U&‘taF'%&Sé@f%?"s tq the mpyisetiogiaterestal otppraopmpdtitiens, such as
carradm g sachisrtciry doepetii@pet i tors, along with a

heads- up- dlsplay wherein information is presented to

the pilot. Figs.BHERSUMMABRSOF THE INVENZION 5 couple of

I ﬁxgiggérﬁ@ ngw\tﬁﬁ:o Sssésw ? Cf g tagé?clg 3{] S %@Sﬁ%?r‘t gfléﬁeapresent invention

arg ifsieied. Sésnét e tﬂusitra@éa é'@bp%@e@t%mvupfﬁgaqe @gairst e fewcedinpaiters,
alon§) wiithehqatieaedidplay Wiersih infiimatioh § predérieditd el Bilok. AtiRS258hind 25D

|lIu§¥a?é'@éoﬁpIQBf e§< IésQ)@ %E%IQ QMﬁfu%q ?éﬁg{% e Iv‘?t?al {nalgétcﬂ'gwﬁg}e, at least in

esen
pa? eCP’BPft:?g ag %i %%%derﬁ?efcswsiﬁcewas fRgn P'ﬁPQS‘FWﬁQt of 8§18 pqumﬁnaenﬂon
Figo P46 I&IStr@tgs anﬁexarmuik@tlqumMFWememmlee scieg grmdthern a race

140 at b ofn @rou of end users including

L ’él Lﬁ“aﬁﬂ f’ ol BeRt IyRntion iatesdoz fystsm f‘?rh’é"’\‘?@ﬁ ln&f@ﬁlon fioma
plurdity of ragket- poeua@u vefficlas lsagagedis erase tpedt least bmeggroupfobenupisers Micluding a
plubdligT dehSord @HRSQlhdnef 8 béh‘?cie@ in tRd ra!:ee 8sth oﬁﬂ@séngcﬁg%:d?ﬂeﬁ'lﬁf r

mf@rmat?oﬂ?ljgmg% E?EJ] gtuv\é%%hlc‘fe t’atﬁeﬁs ogﬁgrﬁqst'nwleh%'n %f ?;W]‘Hfhl@?f; B om

CoPRUNIGaEin dhe SS'PSOTSe"‘a@ pPegble toyirangmithe @Loénampm@or@ tha sénsersifapleast
one grogidvedrying betiohif@ R aivisghe farkinasTor ifoéh the Pahsiittérs ;& Focesbing

ca;B?arbmi‘} %ﬁ&éwo GG]Q& khd ér&%s&ﬂ@ﬁ@%aﬁ?ﬁ Qnfafbd if e u%ﬁb%é%foﬁﬁ s

transm ssi ons
oS o SxePhY s i Py i aplesieh Riresmesay Apriayen 4 rece formaton
to %*dﬁané’éf @fﬁu%ﬂﬁ ﬂ‘eﬁﬂ@)@&@mwe ragé iforreetivmn as race
[14|t] rg{ L.on to at | east one %r oug of the end users of
e PESih g Setpr g 1 UPR 7t PR Of e S RllppingiRS R IReses @
GR&derordas huinertiah navigationsystern ealigiiél videreredander, awadigcomesy SRt a
RLGASPS 6L la, MigsiokiDatal FRESHS BVIDR)24MbDA %ﬁtfoﬁénd 'D?s\ﬁlag,%tcbﬁﬂbl display unit,

ané&%&a%g?&ggthg egfI tl'ﬁé M(c!egsen% cra%%ﬁé{%%gd tlon& &rabe It%/ﬁég gé/aﬁfj-_tzmast one
of the, foelred Powered v@@?ﬂ agg/or ahthe gitcgpcelying slalipp. (g Rroceaging capability can
be toarbn atditeigomsd tebeirgtationTdnd op baeed ai |6t shapak Ldhicles Cae race

mf&‘ﬁﬁﬁoﬁ B&H ihdudB Girthi @ 644 &anggnghﬂ'ﬁémeﬁ&nohﬁ@% VBRGeLind AR containing

ound recel vl ng

GBS o ST e Ytk it B e Troce G B RopsReEaInghee
Vehlwegpr@@n@ lrrf@rmeilqm miefictivecariiiginl irtelihenne fd deprovingfpila perfogasie.

[15$n(j \?] [1? ehl cl ? The race information can include

i rt UBPYSEaY §° Jragtingcapincluge Rt IFelane pargRYerSelegipirom the

gropp pangisting of %fh@fn@lmoaoa@@j perametensgpeiforhancaparamatersf video $etls, einual
of the vehicles within the race. The virtual data
overlay can al so include vehicle performance
information, predictive artificial intelligence for
i mproving pilot performance. [15] In the system the
race information can include at |east one paraneter
selected fromthe
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group consisting of airborne geospatial paraneters,

perfornmance paraneters, video feeds, virtualtunne
wael2aa0a/1zm62 saf ety bubbl e data. The transmtter PBERUS2006/038750

i ncl ude conpress/encrypt package and a datalink

antenna. Each of the vehicl.gs can include an

i n-cockpit or heads-up display (HUD). [16] In
turmdldjlatal aothsafétigubple date. Smemgn@rﬁt&a&ﬂnhdctuye &fmptelé@erﬁ:%t fR2BRageltnd a

N )

e T o P O o Pk STl B RPN
[16bnen gdditon dhe Reces sty dapsibli oaher S6em BT inENidé at 18438 or2UHaL/paO
esté’bﬁ%m@ thbr%ﬁﬂ{ lv% -WE A FrkmR ﬁ‘%tvéhlcggs atn?\ﬁm{ ag%(aa&t 8§eaérgl}n)§ feam and

, serve as a
W"*Faofr"“’ed}e&“é?f‘ﬁ 3R B#RiPof FaretAnaAlanage apeolsc@ e 1308, @ity protosols, and
sertgrag adhvadaasising eadis canir ootreatispaditratspiit) afnticiatrada broeddastis§eams

to bbiQpdetakthdad aﬂlﬂ%ebﬁwsoﬁﬁerr@mpgd Jaﬁ b@hﬂe%eﬁ@ﬁﬁv@ é% a%rst 19 connect

WIreQe%Q Qe%%gs t\é\n reera eeSh%?Ng%Zor 8°°§f ?ée[ﬁﬁ%e gstgr{)léartlplésoe}val aPIS to(tHee
Spegtﬁ‘é%"t E'Petﬁné Usem@né?ﬁ gregisiersf tha rRep ecepents of thervehields, tapeeofficials, and
combiaiipns thereofp ahd endaibers 6@ op@bIyIre@Sive haeRe RfofrhAibliSthe Aiftthet. In
oneG@FHR d? e lirRBisioh, i h%re(ﬁQPser r:;éﬁong ntehS& With S:ARi2RE !)f%ar%éey
recei ve the race I n tron viat eai {pernet n one
[17hs g edotief erhivgimienty e biesbt indehfon @dkeled 16 8 Fsthodio gonakiling revenue

fron'\ Qpa% MeeWchgbt Bé’xﬁetréoqeﬂé}ég ﬁ\cIQerci; Ilﬂa @%Fpro»gd?n L sg{?em fO{ %athenng

ent I on

e
o B 09 PR GRS AHIG FPIShFR oA Cehass R n a e
reblogiisheling the meressedirfbrinelicnss race fortitingto mipliratity epsd abers of the race

infofa@dt; @mig)ing abi¥sd 61 ré@ﬁue%&iiﬁfrén’ﬂﬂe %Qm%@eﬁl@§ Shd\@arging at least
son4eQ>ff {ﬂg QHJILJSQP fog %te I&ﬁ sg nerré)vg]nue spream fa om %X rag% @tormatlon

et - poner e es engaged
1 SI ehﬁ ﬁtﬁﬁiﬁﬁé‘rﬁﬂoﬁ@ehtﬁtﬂe ﬂé&ﬁﬂﬁ@ﬂ%nlréﬁt&i 16 R trlePBd ﬁﬁprB\ﬁ’eﬁ% a race course

whléhqlﬁcﬂf'dgwrbv%hg cgra@.mg‘ g?ﬁe%teoI\Xs%lg mdlcg}{)rs go n% Eefi yg%ﬂgt og fl r e am

'ea
rocke}-patieter] deticig, whereip e ﬁﬂf‘ﬁ“ gengrated visua! iripgiorainclidecpettiorsiihe race
cousk. Prddigmdmpsiergendraied tisual isdicalosaai inClie dispM@EgtRe GSuaBadBators to
onefof ABRe bite 5lﬂﬁ%n h%&%ﬂﬁhﬂs&& tTBe]-&;ua’ lﬁhlcgn)%{{;lag rn]plﬁtﬁg)rgglcgﬁ?&t

I
obslsG, THF Mg oL SRl e TPURE P U efl e Vg1 B argoan ptoaly
incledg pieRobe indjeatiensaf erdcifid reanaiveisidhict siugiibs pertorraed by §mshe ommeore
pilo] Tt méMod@ar REURLrRIANE b BFD6RI TSt RntatA 8F edr b8 rocket-powered
\mh£@98Q$§5nﬂ§Q&t%t g vi sual indicators include portions

he race course.” Provi di ng conput er-gener at ed
[19Vi SthamethbdbrGrat pﬁé’s‘ént(hﬁéhtlbmé‘dn%@xdéjdhﬁﬂyﬁy the %cfe B&réé' 1S5t or more

speﬂ&gﬂé %ﬁcﬂ I %) IBcQTa%r&%pl%Lnégqlpe rgc ourge w;thpa stymgxichc re resen %‘f’" %t @t least

i ndl ca
onef %?E%*@B‘M?f%%"eaﬁ'ét ée‘u"@@g ‘hPHéCﬁPP%’ﬁP&P OpeA MOk %spgaf@fa?an include
electronidalieansmittiag @ i0@gH o the |ptt oursEh Eraviérsitiiad an iNBdetah GtidnaiAiRclude

tran@rﬁnttnh@&lﬁlnhé’e de el ried %oﬁmlécﬁorﬁid%tﬁ %veg r} e RlorsP g fkdi hka

netVVWO%T & dorc bnah%{; nUSﬂ per or ned y e one or nore
516" Pl 5% an i ncl ude providing a symbolic

[20]r ek %QIBF éhto@iheRtf th@ﬁ@seﬂ{ inVERE R rdiREHKEL mgﬂw{Oﬁéjl(thlginIh§ hr?e%r

ok BB R (S5 ol Pty s et v gyt ot o
couspiredacercouremiaciastingrromieutesigensraiadoisgal ingleaters woiginatilezst padielly define
the Gt @AY intChrédariRih fREN spee\nd Racthg S¢PRAIily G rocket-powered vehicles
representation of at |east one rocket-powered vehicle.
Di spl aying the race course to one or nore spectators
can include electronically transmtting an i mage of
the race course. Transmtting an inmage can optionally
include transmtting an i mage of the race course via
el ectromagneti c waves, the Internet, a |ocal area
networ k, and/or conbi nations thereof. [20] In another
enbodi nent, the present invention relates to a nethod
for entertaining one or nore persons which incl udes:
providing a plurality of rocket-powered vehicles;
providing a first race
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course, the race course including conputer-generated
visual indicators which at |east partially define the

WO ame/121082 se in a predeterm ned physical spacePCEHOBS2006/038750
racing the plurality of rocket-powered vehi cl esat
| east partially through thegrace course. The
rocket - powered vehicles preferably physically travel

at laast daitially tfieugh ke daxk @6uide) Tlle BRREFowshl MehidladGraf@abhyl pAidically el

W.tﬂmp,@‘g}gdeg‘eﬁgngcj chlmw]ﬁ%{légﬁ%dl spl ayi ng a vi sual

representatl of t cket - power ed vehicles racing
[211 O Bk ne®a® tanGie indludd J?@la@nﬁg?a Q§uamﬁr&eﬁﬁﬁo‘h%ﬂfﬁe rocket- powered

veh@gg La%xhﬁ{d at lg%?or%rof {rRk r?e c9 mo“e %rs&?sr ?nogb%%tl one or n%re OX g}e persons

maneuv
can; bﬁa@&d%ﬁw'th éﬂi?f’"'% mqnﬁweya fqawafagwn%ratgé w@ﬁaatﬂ%?e@asewrt@reugh a
secqrggadeicp@se. dhelfirstend patondre® cowrssasbeca ealt@adiblly ls€@sdted from one
anofh¥, bii tRd iryf afERBEATRL chirQNCH G iGHARLBRbrise AlsinkiB fack 'c&ﬁste and
second race courses can optionally conprise a single
[22f ackspentanf the prep? pvehigranvisie afmethog fopracis@iotket-ponerediveticles directly

agaPBidvé Sthadr, Bithad flfsWocl{eaﬁd\Aﬂgzd R/é}ﬁé&%ﬁmmmbs%ﬂayeé Qbﬁ*s?é second

nst
RS A o A T AN
Secwdeﬁw mw%vehﬁ@m@w'wr@ﬁ@ermmemmw whilg proximate to a group of
speftaterschati/onthe ine@t-fudafed @ehicld3@tratBdidamhe ABihin %'sté@@oftab&leratmg,

ghdlﬁ]b Er%tboésr\ﬁg %%PMeFeg %‘h%e f\?\@y\ﬁ Egcgrd\ér%g 'vm\ EI% thgrrnIlr%rdrrrrlwa%%u?w fuel,
ermne neuver
i S1BhE Pun VAN SRR P BGP i g parisans
[23]St f@b&w Fb lir%erﬂg{ {nﬂ{e%@gc& ;Ps%a E)grpfgrds%épcﬁtﬁg ?lrc%}t(%%oﬂegéd vehicle

oostin cket - power e
’amggc?? g?ﬂ: 8’0\‘/\1"%3%?@ TRPELYATPTH e faging Sempetivng) andﬁa&rp\ﬂﬂna
speeiaigi imferadiion wittt partieipardenal Arerracing xompetition h Thesdpaqeporaumey iedlsie rapid
refubling stafshb fograpialy YdnfeliRaakiSipant ?egllet ﬁﬁ\@%‘at\@hlc%s Fuly rh SR Slof one

e a s
or ol e LIS 1% EinE B ob g i BOe B sy rom
Va"%ét?t“&i‘%‘rs%ﬁ%s@? wRerRighingfactivieservatiprRgreitngoRpedtatrs fp, interact with
racigy yehtioiparty, and/ali lalggmﬁ@ﬁél\teato(bérm itth&faRed ‘dle’rluaWi,/ tdinpete against racing
partRBhdd.Ci pants of the racing conpetition. The spaceport
may i nclude rapid refueling stations for rapidly

[241r efluadditiog ag@et bicheiarhtidn@ekiet a pok®petbredebhicd Fing délédngely
apphedlim&y Q\Jseéﬁn@ﬁ? rocid gng%%s %P&l%teglbaﬁ? L@¥Rra %Mdﬂg aﬁc{lﬁostmg

lon to ectato n rea
ook LS SR o tpUapcs BUSP ST RETCT BYPIGUD b Bxigom engine
burrsifireec engfopmaximene thevst Ravantejerssfer therecifigpartioipantd. tQthem gspects of the
inveRRAQERtIOf Fockddpbuth i vBRitle Mdving m(aﬁ%éﬂ&h eakd Qn{bﬁﬁﬁgsaudlble and/or

VISuglr},fyn:%rref \%‘?Eﬂmg}g?pegtg \&etl:ne ltn\?enp ioh é)rowde %Poroget-e?vbeé?gtvgr%clf Eadljng Pn

contzgl 8‘?“F‘?'%ﬂSp'adg‘ggﬁesd'Ws’P'P?éVm%{/’é?ﬂcPW infergnaliqpewhich may also display
realitime Kobysicalowuais @liny eithi tind \artuarudengirseli@ebioeimye thpptinekional data

that BBrhkﬁr%E %e%@w%%ﬂ %rvﬂtugl % re {%Q)g hﬁ@éa@@bleﬁ 4 9atr|§tg 8Pf§ljrrla¥é

eleratin roc
sur iR} B e ok aian Eha RO DL PR dspey
helnped Qi visaimaunter dispiayx hand iveld digplave ahxmewws lawe saeal/ displaps kioadenst to
TV AdfWorS] bri2AtR08UeRhS Infeffet, bitEoré-A64sRGT D&M hrb& WiRAE Retwbkd1er
aspects of the invention provide a rocket-powered
[25]v e Kither teathiegs mmrtpdvaitages éfiveriotis aapedted theriesntion mpy besbmeapparent with
referb€H t0the fohs\ehigetaiddSdéadripfdn@Rdiigufe8s. Yet ot her aspects of
the invention provide a rocket-powered vehicle having
a control consol e displaying three-dinensional virtua
racecourse information, which may al so display
real -tinme, physical views along with the virtua
racecourse information. The three-dinensional data
that conbines the real world with the virtual world
are to be made available in a variety of formats
suitable for display in an in-panel cockpit display,
such as a cockpit nounted heads-up display, a hel net
or visor-nmounted display, hand held displays and
devi ces, large screen displays, broadcast to
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TV networ ks, broadcast over the Internet, and
broadcasts of |ocal area wireless networks. [25] O her
wo ewrne@s2 and advant ages of various aspects of P€T18S2006/038750
i nvention may becone apparent with reference to the
followi ng detailed descriptgon and figures. BRI EF
DESCRI PTI ON OF THE SEVERAL VI EW5 OF THE DRAW NGS [ 26]
The ac GOIRFDBSCRIPTIMNOF MES SEVERALIVIBWSOF MER DRAWMGES] i nt 0
and forma part of the specification, illustrate one
12610 The RESOBPASHIAY Fravings, Which areingaretsiasinty anpdermiapart ahtie specification,
illustrate) ertelve moksl eiridodiientsthe 1@ Ipteérit BifantiGiRdnkd QodethePiiBliRd desdri®n, serve

to eﬂ{ dlr{‘tﬁé B*ngﬁlegéf ftﬂehvfzferlltﬂx emeldpa%n J Qrg oﬁ{/ %Whg gérpo%% gf .ﬁ%ﬂ d%né or{e or

0S ustratin
morg A B MRS Dk YR BRENIA H1Ep bercgnsid semiea th Iventon. I
the drewiggsr ued as limting the invention. In the draw ngs:
lustrates a prior art rocket-powered

[27][ H:lgc1 Qgﬂﬁtﬁf)%?”‘l' pibigoket- mefeﬂuvam'ezcompﬁfwgﬁ ‘rates a

I
e DRGSR, SO b o RSERA0 By e A o
hod for racing rocket-powered vehicles in the
[29]r OqJ‘i;eg TIE’ﬁPr}Q%g Qﬁxg’%ﬁgcgfbgljag ngrQJEB o}u\%ﬂg&’ Qelh%fes E] tlge ro&bt—;%o%rg;lﬁd (\:/)?hicle
°°mﬁet PuERFt according to an enbodi ment of t he

[30]| n\ﬁ%flh lllﬁ)sq'atfeg 5 Péjr%%ctw,sggw E}tgheq '&@8 gfeatsggc%}é\?f{a% orc¥ ngg %n émbodiment of

Ion O

the Wﬂnp fi %’W%ﬂ‘f"'ﬁb‘?e‘arﬁ?‘%?p%”ﬁ@d§?5“a°t'f*é196‘P?"“?ﬂ‘°f g 4; [32] Fi g.
5A 1 ie s t d f
oo R SR B 920,47

mve

ustr at eegp ar oggket power ed

[32)v elFigc b Rillastratos &lpoiipn bbthaspacdpo dibgran bi Fd. 5t he i nventi on

for use with the rocket-powered vehicle conpetition of
[331Fj drig. ©illusiraie} a mckpt-popverdd| vakitle apcerdingitodh ambesiment of shefitvergiat for
use SIS he Focku Povierddineniddlcampsitembiageer di ng to enbodi ments of

the invention for use with the rocket-powered vehicle
[B4lc orfiseT Ilvstratas & fliagrar of ilight systerspat@gourtd spsftenfaagordiBg Brechbbdieents
of the @ukiRibn RO el the eJakdtlbewdddd VehiBle cdpelitidR bf Fid. 8, théBspaceport of Fig. 5

andﬂel %%t pg\g;grgcfgeg?ﬂeg\gﬁ &8 of the telenetry unit assenbly

9 illustrates a rocket-powered
[35]V6hFligCh BustraiB® & biibgrar bf tRCERMGNNEIt hRedRPéiiFRY 7,€Mbodi ment  of
the invention; [37] Fig. 10 illustrates a nethod for

[36]r adianyilvsyatee e ropkeheqvetedweli¢ie tanmetition adserdingtolentthey @mbedinaknt of
the Meditical € conpetition of Fig. 9; [38] Fig. 11
illustrates a top-view diagramof a portion of a
[37]s p dige poillustratescromethadgortrasing mocketpodérerbrenicled in theeockehpeméredvehicle
combétitio& ®igvd:t h t he rocket - powered vehicle conpetition of
Fig. 9; [39] Fig. 12 illustrates a display for use
[38lwi tFie- 1 hitusttgiercactpryview difgrin gf a pbition pi4(padepayt acd@ding to an embodiment
of thelirverib B @8 with ihe kekepbwerdORRIbIE BsmBMRA bIHING t 0 an
enbodi rent of the invention for use with the
391y ocﬁeeizlw/@mweajdlw@hlf%u@vafbﬁw@pa\qepmmfﬁ::u gs. 2 and 9;
[4 .gs, .14A and 14B il lustrate rocket
1901, o o PR B4 PP SRR PSSR AL B Grentgdoruse
withithevreghetrowerpd ghicleicompetik@s pf Higss2 andtdes a t op vi ew di agram

of S or ation of a spaceport supporting the
[41] F%s. HR gnd } 4B 1|¥ustrate rocket- powereg vehlcflae competltlgn% accordm% to embodiments
of the invention;
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rocket - powered vehicle conpetitions of Figs. 14A and
14B; [43] Fig. 15 illustrates a nethod for racing
wo cRaroigpwer ed vehicles in the rocket-power edP@EOFDE038750
conpetitions of Figs. 14A and 14B; [44] Fig. 16
illustrates a rocket-powered.vehicle according to an
enbodi nent of the invention for use with the
[42) oFet 4ithwseatech e ibw biegran prﬁstub;idrt@&ﬁorﬂff a Epagsport SddodRfhne
rocklafl;%we{eéﬂhlc'l:é (Qmpg'l?or{so H&Jﬁ a(:ﬁ 1?15]Ot her rocket - power ed
vehi cl e according to anh e i ment of the invention
[43) OrFigs®illusirbths 4 dnahmdrsﬁ«emngpmrpedervcem%em GRIMYREHdoweB&vehicle
com(BEtltlEﬁs%Fl 44&%‘14@‘48 [46] Figs. 18A, 18B and 18C .
ustra?e the rocket - powered vehicle of Fig. 17 with
[44]an CFlgNﬂ & hetiiteseechiengbwieted vEMTdRborflihd B en e&@og}neﬁﬂhcﬂ thle W?nhon for
[ ed vehicle for
e o e B T oms of
[45]Fi dfty. 17lihAtratechnbhE; rodkdiBowbrb@vehid@ abdokdirgtis ﬁ{@ﬁbo&mdht@glg@m
V. 0 re
e e el e o forltR Sty BRI BIGI 1)
[46]an Fysbisd| 1881hd OFC ilU3gaté thi efdkdt@merédéb%clé:bfgag 7 Vhith and without
seeliihd idFdké@Rmed Spectator conputing device for use with
t he rocket-powered vehicle conpetitions of Figs. 14A
M“7landrigl ABlataer diispgy oba BtkeBigned TEHHe 0fusé With thé eIt Fcﬂ)’éred

vehlklégamdé'nt%ns &%lg@l 4H§L<L%Bes an exanple flight vehic

depictions o ui fdi ng bl ocks that can enable the
[48]C ; I Figem lllﬁmates:?}]pdgﬂn;f sﬁéoﬁiﬁcﬁ SV Ebr adaahitdl | the PdcRt- p@\ﬁlv\%r_é’ﬂﬁﬁicle
BAbnsTRE ich can
o B S Lo D b EblutolForthe Rl
[49]C OIFge1 ilisBaiss DdpedtatcomputiAy @vde foft Bse with ih]e rdck&l-povdated vehicle

comblthibhtof ALE P4 dq%él%kl%lng%%%%%&m& ofapeenv%%c;h to data

nmanagenent (captu cessi ng and '09 begi nni ng
[501W tFly. 22 mtbma'téﬁn\éeilh&é ght @NBie Wit Bspickisng oﬁéuﬂtﬂﬂ; tﬂﬂéké hitlegh enable
the Mécho% EJbﬁJﬁ'e S@Elesls H%Ad%ﬁﬁﬂﬂf dXt? Er%(it rﬁ)%rgeslﬁ?e real warld vg{hqee \M;]rtu%l

|nformat|on ove

which 52D e HSRdgleng it H’ﬁ d ?ch?té’ﬁ‘f’%?de"&h’ﬂ%ﬁweﬁ@gs %F fgs-R46 Iaﬂ‘bMB
51]Nhrl*f§ué’:ﬁr ds{t]agesl Jﬁ%&grﬁﬁ@@ Lah 'Ie%] @/ (Sdoft da ilgqaé:en%alz(wt%e

ustr aces
ProcRIRNG R 15T HEBRG  FEOTSSHRIEES ¥ aTRrEio8 B mulpighs feipan
inclydg, Q‘}“V@V gfsuchaBakiimBinfo@natinmlover thé Integtet tatfaps worwileofhich can be part of
an iftEyPte RAPENRE AN RUSKY MdrBuveyBnimaiaiei iR ent of the
present 1 nvention. DETAI LED DESCRI PTI (]\I OFTHE
[52]] NYEENFIiligNrafes 4 phofbgraph af SaosshinSpe atdsWidfe Knigit fiomvies it Prxa
ConipBiitioREctesEh @bbeshd N various forms. The fol | ow ng
description shows, by way of illustration, various
[53]enihiweli 2588, € and Dvllistele viesys etd sclef-panaed vehickrhde@nam@ybobigient of
the PésBRtiAve®@n. |t s understood that other enbodi nents may
be utilized and structural and functi onal

nodi fi cati onsDERAILETEDESRPTION bBUHEd@_.mdr\ng fromthe

scoEe of the Er esent invention.[55] Exanp

1341 o AR Y2 RERaSt of bR InkantionBybe empodiag i ‘@GTUSMF{"‘&OU@HOHOWIHQ
desaription isiyiws, eyiag di ilsindtisn, gérictdiemipriessts th whitk aspiette of tekeim@htioh @nay
be p?hc%@@f 1€ LR sl ihgpd?ﬂeh hSHdimeRE maPBe éftmedtan@stmwal emd ﬁ.mctlonal

invention are not
oSG T e ok vibP B 6 i o eapg e paseat meron
nultlple enbodi nents of the present invention can
conpri se any di stance from about
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.5 kmto about 250 km or any other distance further
descri bed herein. In enbodi nents of the present

w0 pooen2w@s? this distance is preferably from abpait/ug886/038750
kmto about 200 km and nore preferably from about 50
kmto about 150 km Furtherg-the term "rocket" as used
t hroughout the specification and clainms is used to

[S51mai Exbmble rosketrpdviecidivghidegbripstitibmt ended t o i ncl ude not

only rocket -powered vehicles, but also jet-powered and
1565 SYyBpugR f"“'ﬂ*?"’r‘ grekodinents ef thaspresent inygefiop Fesaribec psgfertsd minium height
of 1pGkhe; tHeanudiiple emebdirheénegpf the presark dtenfiahedre it toibk SorGMIBARE @AItCT to this
heigh® ra?ér%@ rrhﬁbl@ BRBSk rﬁé?xts'o'ﬂ@n!a Hd€ent lﬁ\;enfldﬁ%gn com’&fl?er%m Qﬁtgﬁcre from about

5 Y iDal3oh K o o e orinbe hiind’ AoBitn By (reEagiigs e fhgpssent
inveptgr, Hrfflirtance/ig Rieteradly from ahewh 25ckmede abagt 200 Emanemare ptefepdblydidm

abowtesh ikl sboat 1SOkrpr Pufhétethsl e fr@JRét’easrLﬁ&HhrB@ghoB‘ﬂ'fe%bédlfﬁgloﬁ‘ o
clau%?ns Eée%%cbm%rgén %mﬁﬁcr& %%lﬁsﬁt&rpdgx\%r ncgjde no O@Y roake? g(Pwered vergcles but

as°rl%}@R‘@%’er%5\ﬂ@f°aﬂ'e N?’bweﬁ'g'esar"éa@j’é'ﬂ'@aﬂﬁ?'?%‘lfeg Fgdmhesiesletarigrocket
fuel poitsaznmparboslis alen inteodedttidriaclida e Riel, arany éiBer ivéHidkstsl adn@r théir

comipbr@nts 2Altrk)@dhkeﬁ{bbd?@¥\ﬁsr & %e‘b?e@.érﬁ ‘n@enﬁ&??&&rhﬁly Qe ?anneg vehicles,

oA B RAU RS B B O picBrrelis e=ujse Beea now o Fios. 2
and ﬁoff’?'ﬁeg??wi'sd zaﬁi‘tf'el camertiNe 1@ne biogs diapiami oh Go.cdanadinitrpatset-powered
vehinled dre garetallydhber accoraini Blan PAVEIEH M efalitbRon. 1&s ifudlrdisith Fig. 2,

rockfe{ ﬁog,jalted pﬂcﬁoﬁgetmg}ﬁo%gn Ycén%lg&q&k&?gﬁér% VeXICBgifglgl Ic

ctorles or
spageat FiaV e B0 R ToroPeRia PUELIRA FOGHRA06R S dlddspmpglion
withregehkathier, paviis ewkredatzhiclb 1 20 dlvp ditghttpiaths 22pweicieimay ihavpie @Enerally €
pardbBIRHiafectBRWBI ifbr ¥BLHFLES dpprefriateli 9- 3 11l ustrates a
bl ock di agram according to an enbodi nent of the
[57]i nvenermiedimenr ofr the i pragent doleation pekales édl rackétipolvesd wétadle competition

whefsfHRb bSiBork fckdt- Qébﬁré@i%ﬁmesor%e' beaé hlb(str@i‘égé' Blo%dl%?arnli ac@f)rd;ﬁg to an
embroal %eﬁt cépt t\aN?nvgrglon %r ra? %g {%@%ﬁ‘f’%‘?"gr’?hﬂ%ﬁs tPat compnse portlo%s which

OP“WB&'M@PWp"a\R@? @d‘ rQ‘é‘H‘i'R?Wé@d wehidecogmrpetiionpide itay “@eieddragiused herein,
refetsoio ' glurdidy. eff itieBbweret tvhitlés or[Hagm< Bdag@iingedttortihg kS preabiBkhined

critehi&) 'ﬁlegambgduggﬁ Allaled mCFEf%‘@rder?egacﬂel c&ﬁrgrﬁg bsﬁzgl)h%g% spaceport having a

ort avil
D BB 3 SPrIA PR S RGeS 3 3 EESHo BESR el o e aunch
portibp e tirpleday, é@;reghblmrroqk@rpowwecaplénes shd/al agaceftight relusek iaktivisiesngior to
and/bPEHErre MR IcBipddtichBB S laAdhY tRE f|r§hq'§6k6tfdobv&g& vélﬁéleaét% spaceport 56;

Iaung@r'id e?/ éetcgq%srocﬁ%tﬁ%&?rgg vet%%% a?L %Sarc‘:‘ééjétﬁ edlal@\l\iﬁp%? %ecg;ﬁ)de rPﬂ(g powered
Veh'%'f) ko g6 Ilafun%'gaortlp& ehp filgday 58; @@6 [radineobk Est-rersplepowered vehicle at the
spaceedrt @1. elnditis erhisodiEat @pdhing 264 lahd@nyiad rdageclves@@@Btan occur on the
samb Q&K 81 th® RMET&En Y& & aedafy rdf?fgﬂeﬁtht%m 1R E@f b %m%‘ J‘ehﬁmches

I rst roc

on i B RGPt ek S Bt o O
[58]I atfg Ridiangas gné Q%'dﬂ\gnttfaeprécﬁér%er%wey ;?ow%u%ﬁ gﬁlc?e gcﬁ‘g)eﬁ%g U this

can ocC

emtgl ?"f'ﬂ *%W”W%mv PRLOCPY GR Ay eV oo At qfaﬁmgffe Reaceport or it may
also| f aemnatiyely redeur @hdihagiptenaly andcatra pitrakily bf epaserortsi tWeisnetr of the

comp@NorO@Siife ptésehtB@ winsaRh ShaBE and P&dphy Mich Qlar{ QMIbﬁbﬁly b héMN By the

wmn?r@b@aql r@mﬁe rﬁe(‘} %‘%Er& ¢ ng%a{og%}é%es 'Pcﬁ%wg)n%@i ?Vfrs%enth%%/mpetmon

to ma'&ﬁbffe t%%w'awfénﬂmapeﬂmw beingeinheld hypadieirasissi ngl e
spaceport, or it may also or alternatively occur at
other intervals and at a plurality of spaceports.
Wnners of the conpetition may be presented with cash
awards and a trophy, which can optionally be held by
the winning teamuntil the next conpetition. A panel
of judges (not shown) nay oversee the conpetition to
make sure the rules of the conpetition are being
uphel d by participants.[59] A panel of judges (not
shown) may be in charge of scoring during the event.
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judges may authorize teans of one or nore
rocket - powered vehicles 12 to enroll in the
W@ oupari1s:l on based on certain pre-determ ned cPCT/E81086/038750
di scussed later. Each team may have one or nore
rocket powered vehicles 12 agpd associ ated crewrenbers
wWth which to performracing activities. [60] The
[59]partaland bf jjdgdg@st shawn) magbelinl ehatge odstdringlolir@rtheddvent. The panel of

judgb@ﬁ‘%ﬂﬂ%ttedrﬁé@g% or ABA r&p& pB\ﬁ%@cJ veﬂi Qjo{azrto ol lHﬁiIg g&npet tion

eans regis

vescif e e B e s preLey B Ewéeﬁﬁ}'a?yé\aéeow o more rocket
powgrpe vehistes 12endl asengieidd nrawmgnmelmeulmmlcb fot neegmoacmgmguvp.m g e S

an e s the results deci si on rendered
501 o e’ RS By Py PSR of A BV oA EepP g T i rumber
of judgas ¢reigyeayrinay lhe twicediresumbéref teams legjstered plhea chisdviiget Tenthiadfudge
preféreiflg@arseayan) Coctifhatta e bRhiey & tHel\Rigéd 4nd Fepb@iﬁ‘&@éﬂg ﬂl@)ﬂemsnon

ren fed'ﬁE fot ﬁaggqﬂ% t\NE lth?rgs of h%#dg? hrﬁayga% gtga? gno{mr}ém rﬁE ?ea{ns J}'1he timing
of thg ﬁaP%%enE %ﬁ’ge%wu bs AAfaYs defere de flt%lawbpweatoét ¢ gAmpstitian.t h
[61]t h e1'h13 @9%? ?hagl FLOHBPAH ﬂ%e{ %ﬂgnét%nr% veh@%:ﬁt dgjh gqetf?c% c(_SngetltloQj aréd tge teams

OPT'?'\%HYea@@ﬁ (RAERT fuvwa theiludops iy mp@tomgékgé?aatews erekaometiion
requivernengstl Apy chaltemg@@ratjiidge’s inflepeadendsbd @npatiamy iy p@faehbly ldeddiedivlived

by thebaHigy] lﬁndi)fna&ehﬁneﬁr\é%m)nor Hh8 dla)l'éq)gfgé e\%nﬁ thd jUQ&F gmﬁld%ﬁ Bhbiased

| at e

and 3%%5'8?% Ci‘ig f‘fgl %S with %’2’]°?'}‘?1°%W§ NgiR8Yi nent " of the present
[62]I n\(@(ﬂ{e'eﬁlﬁ@dnﬁé’h%f%}ﬁéseﬂfmvbﬂﬁgrg% phrl %dg%@hﬂt%ndll?m %@5@&

nec ment s
ki s, ToLTEIo 0 (HIPS T CEUPAINGA FereBhipi ahele eeh 19w progiss.
a tegr wighes éameksias hersaltaba deplsion snadeipplesilidaes, tey de filkiubmrenmeskeform
withiaond IRRr ¢f td@@Bisioh. NENealBYmdy delhel@tbr thd rdoBEHESS hbiR afidr WelidhuRg of

tmﬂ&ﬁﬁumﬂ%hhg%a§hat deci sion. A hearing may be held for
e requests one hour after the landing of the |ast

(631l aonetIfingtdbstibeday optloRad et bhalef B} th@wrrrp@utidﬁfs&bﬂdhg& aan
embgmh!erﬁ Bﬁhe aggent%vfeﬁthgh e'ﬁ'n sf & oftn.Fe% 59 g?%?&réet ﬂeoaql?]r %Fo(\jnldg orteo

0"95'F‘5‘8'Ie é"s?“'tsé?f aB?’“%‘kﬁ%‘%r%‘?é’d'B‘é”‘%nPft“éerFé‘?fe'ﬁtd“’ﬁff“ew Al Pﬂn‘?bée“’ed by those
skillgtgs the aith bgon pesiiding shefpossera inventia tIn aeeodarise thermiti, saaffightvethe

comBétﬂ&ﬁﬂéfeer@Meb QeAABtnMe béop‘aeang REGTYREL &Mer@@%ﬁle%réf&r@ﬁy

SN T RO S T
and WP'@*F"@(%’B‘WO Klegramasingte everhthet & fh¢ketepower@p§ V@ncleawa wilinfefver than

threé Pars0Rs, cROWRHESAIALCRhRbRjel shd PdRitRNiRIBUYDoRW.d. brevdutdbul)iEpreferably
carr@@ﬁ%&;htﬁy b&n tl‘%qgtﬁ PXSf%@éF Q’axl%?cpﬁ‘f%ss ttJ‘J r%%ggoerﬁiﬁ gﬂ% ma%?cl% e%{:ourage

safeyd;n Me%@at's,éﬁaéns qrq{ergq%crg\} élﬁtmqu] g{tejeatlo.n §eategro Q%qvbﬁcape systems
agaivg Kiecdauirdd fagsadwrpdsitt ewer t han three persons,

equi val ent bal | ast (passenger and required life
16415, pighis emedigent, pach §'s'?*ereéﬁﬁb?sofeﬁcgesa@w@wa Bltitpde-af 1P} idigmeters
aboyermdah pegtlévet dn d3héragpniiivs, compatitionfihseny eccupa piherdtituges Sudhas
abod smmfn@re;se@l mmaanmamam fmanT &a%ggpﬁageE%ftQWs erefe,tala@

cr

copgillbroh B P 1866 Pa BRat SL8 liohar g At rerpgh Bt ma iow

the rpgighiromeigd pehjdledabe erapsa iracied tp gatify tmtltudmashl@n@mdthmwe

Metiede for trdckiadrockat giverea bénitics arciessséd 1ateidny MtaFigd. sisde of
100 kil ometers above nmean sea level. In other
scenari os, conpetition flights may occur at other
altitudes, such as about 5 kilonmeters to 25 kiloneters
above nean sea |l evel or nore. Each teamis preferably
responsi bl e for providing the judges and m ssion
control (not shown) with information that nay all ow
the rocket-powered vehicle to be properly tracked to
verify the altitude achieved by the vehicle.
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Met hods for tracking rocket-powered vehicles are

di scussed | ater along with Figs. 6-8.[65] In one
wepdvodzarent in any flight attenpt, no nore thaPCHDS20D6/038750

10% of a rocket-powered vehicle' s non-propellant mass

may be repl aced between thett.w consecutive flights.

For nmulti-stage vehicles, the 10%figure preferably
[65h p plnicegsembgdimet incansriioht atlent.ag eore tEneabows 9% bea mekpt-powvegd n
vehidle@MoRpropelibrt n@ kY iy Rslaasy Bebdekl the fcbhsecidie flgH: HAT M@Elstage
veh@%es qwho"’/onflghg%re%%b@ ég@@g {B‘?rfle |F£chs?ar#ey gﬁ% gehiéeur%gr %_tnl%tfrom both

f|Iglﬁ? %@tmtlaqyw%@ﬁ Gcﬁermglpqi b)éatnggbt $pfe idgmgntiobthejudges, such that the

veho@oketlsaple\/\er ed vehicle preferably return and saf ely

and within a | anding zone. Failure to do so
l66} es'l']laf‘ embpdimgat of fe pessent ipgentiena Al dadas of gaddl tpam %raflﬁebwwws iehicle
prefelablyfrdtirg lrid safelyndnd edithin & laedidd dogd t Fatinowldd stimby desultdrotiatesbetive

teaﬁ"é%sﬁ@ﬁhcﬁﬁbﬂ RbM %e(fllgﬁlc leufiRf, thetfl hisn&t cpr%‘?ge cotthibd arfd@te r%mg clock

or BB MR Lo S oon ST Rl GOl & o

laugghslet-t eam pref er abl'y acconplishes a mni mumof two

det er nj ned b e) throughout th
7] o DT BAMES: G SR Prefeab s EER PRI Bdiol
deteraistes! ppvel ifousheit tik lentiseennipeiiiion fods pfficially gperedrindith ategery erforing
and dverapscedm@Nt i nvention, during the conpetition, each
team may be all ocated a specific GMI tine, or other
[68% o nirgn embadiment ¢ the ogpsent inMeation, Husing thia cemnetifont daelytepya nay be
allodcRBdeshecitt GMTINGY, 6 HeREImindh @Mt Skt BSIr IAurcRUMICReyHa08 landed,

whitl-ﬁgreilﬁ%ljll?gg}nstﬁut%% Igl]%'&ﬁ%lbto rI‘hé Iéunglpglbt%nx% Anys %ﬂ&aﬁﬁﬂ%&h‘%ﬁar% two

S or

hoyr et the FeeketRgvared ‘@h'F'%Uﬁd‘Fng‘l’ df““"%‘a's GUPRBSIof 83 Anerdeam can
lauhchu Actrketpowaedkehiclp Gweered tv Bdve tindedi véhedl elervenglorieots liti@rocket-

povl,emol@qclm ) rbstceammﬁnﬁ@ b@brobib& vv.mlsséon.em@@@mh.n a Iandlng

zong wmag gﬁ?h tg% rog%eigowetdﬂ?mgeals fegHHsa ﬁodar}dg rfgr Ql\hpo{lﬁqnh l\%mmgﬁlehlcle this
is g specific denay- @om&r@el lgnglinp wehicls, Bisissafagiored land of vail.  For a

or ntal ndln is as ific
o9 oy A& SHter RERP S RS iiglef ntios Lot o &G gty B one
locatign dndsize wEet ;@qferat{lm]ectAg to@il@@fgg@él@ vlewing whitgradpo gHlowing for sufficient
publlit baiay. rabiedneblfbdﬁan@ﬁg zdhe @R pRiferdbly cOMEnLEING g brea YdQee Fig.

5A)I a%g gYerr]@no& gFé(és 13(9 CF% %sc?srbq mgésé\ﬁngqgngmg E&LEFVS‘Q L\é{nzgrﬁ%I %ﬂic‘?e%

ma@Lﬂe’r‘r tuchqpn B?J'g‘ln?aé‘ bg 5‘1‘3%9&‘5?0' frﬁﬁﬁ'ﬁ landiag 1afge L8 91 SR ﬂfda"flf)‘ﬁ target
area 7®a Fpraokdica lrhgingabint the distancantthefipatrestige poira oibe SH floggie landing
tardek @ pre%@oly@ﬁ&is@ébe rL§ﬁb@\@tac@|Fa%@§|a38& méﬁ@ﬁremfhﬂﬁksrﬁ&m@é sub orbital

staneg}?ocr(et ggfvetréa@p vehlcgg 1? %gvlv'lervngXII’ other %%ges ma and i Yr}e Bemf%eii1 area of

ure
'a”P'a%ﬂ’i”ﬁﬁotarget (e. g center of Iandl ng target area

) a vertical t he, di stan
[70; In one emt%odlmgent of con%pe ng%t?{ms v]bhlcle tshlpé (rr rﬁgcet powereQ Vehicle”

fef%ratog&ﬁtag% oppasts éfr“éﬁdﬁljm'i*r@é§m'r(éa tow Hetilaggbatieans) ﬂawyntﬁwes’o@c )

Exérgasypiioed-pivieled Véhiclada 2 aediestiiedeidialond witi kg e. of
rocket - powered vehicle 12; however, all other stages

[71hay Injoamembadimenietherp &gl be 2&days B 8 daily sehedde fegthe eevepefitpn with 14 of

thobe/ §Hys bdhg@dlﬂcfﬁdﬂ?@@lgffﬂﬁ\}s 1GJ-f24)G‘6H§ElG§I lcém;ﬁalﬂtlo]:OThdré’lﬂa)t I siaunch slots

" [ [

evetr% ﬁ}g lhf;drsg?f aeagzgl}g% dpa :3{ tge % ?&Eﬁl’bn %) i ngftgta?{ Il rrq:i ?uém 8%,4%@“ the
vehi cl es, ball oons, descent chutes, etc. ) Exenplary
rocket - power ed vehicles 12 are described | ater al ong
wth Fig. 6. [71] In one enbodi nent, there may be 28
days in a daily schedule for the conpetition with 14
of
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those days being | aunch days (e.g., days 11-24) for

actual conpetition. There may be six | aunch slots
we@rgasn hours of each | aunch day of the PCT/US2006/038750

conpetition's 14 days totaling a mninmm of 84 during

the. conpetition. The | aunchslots may commence at 8

a.m local tine (8am 10am 12pm 2pm 4pm and 6pm.
compat@pn. [ Tihe Gnechelssocy oamvhencé atsea.mlagtal hef(@ie 10dRe 12pa) Bl @Bm, and

tart, a draw may deci de an order for teans to sel ect

launch slots and imediately followi ng there may be a
[72]dr af tneEmbldihent, fied day8Kei@t e Bunchbesifiy a 8la@tniy 6E0MeGA BTIES 15

tean@s th @éléb@ﬁbr{ég siBis Qﬁd' |mm-£§\§cel§/ %mng%gré ﬂ%el aydré?iimckw Qi %fél&]sc Brhe

o4 i< BUPRIFG R T iR e cPLogely Qo Aok bty
Ch0¢_sa@ﬁh6t drafhpickebpt thepregisedime 72n ebarged @ idge qallp o detan Ednb team may
be dief T2MbuRgstaingttide te iabihniRY ¢ ke diad plck adeaaskieks. [ 73] In

one enbodi ment included in each teanmi s registration
[73)i nfloeneembedimendipclivied otabh tedre's egipteativridioamrtiont iy Hedniy étexpected
and kR UGHGESt lalikeR tiinB In@F4Bibr it *ckdt hewdrQbleRtiz. PEHAEY Rifhs WD fahi8ne

pOSJ%@goq ogté‘”ﬁiunc anggoa]gﬁncrﬁ gﬁi possi bility of obtaining an

In an alternative
[74]e mnogH eiRhtive brmbdatnchi & 88 Plesér M@éﬂﬁlérpm a tehh fiflistie8 Afaunch attempt

with tllngl %&Lﬁ\%g u% tﬁe Jwg lﬁnlfr:;}er%tdt tﬁet* tx’t t\é\ﬁar% m the er]?er of? n%ch?ng?:gn requesno

eam nthe or
'a““Pfa u‘?‘i‘@rﬁa??@d E?é'ﬁ CRRIBRER f ity Rse-pubnYilef Matprialsprevedishiticaneseampligh the
launciabataéthe Bnd df thaptve-hew lvimddv. atkhemsdxetear lsSofditereed il ai advinced
Iaun@l@ %e%ﬁ@ém dﬁ§rht rﬁﬁ%avéh@é%n\el%?;goﬂ[lﬁtyt % o?&q of%f)%c}rtlﬂﬁg/ is preferably

the Sane %YWIHO faﬂ@ Koot L2k Ihenit h I
S8 B é&fﬂ%fh EHREeSHER e laynoe Shts fage ﬁlcm?t'ona y

becqrigs vacanieand the daamumith 1"3? neXtiipandhrstienasdife rigpipoiirstdagisign tb whether it

wanphei®eabliysisthe same as the | aunch slot order. If a
subsequent team does | aunch, then its | aunch sl ot

[781optt AeRMPYime driesevpaidiane defauds ¢afies tyderivages, Whicheausesthe

launkied RCt® pabtpdnell afer kiR, ahi Bbiket-pdwetddivsHicisl@mipsting ih Cteﬁbgwqtﬁﬂl{

Aroujnﬁ T\ﬁﬁeruie%cﬁbgd ggmqﬁa? batq ar§r!t|9éd 'to é%?& de!dgjstg{éﬁle %@g élgﬁ may be

pa‘Wﬂ H‘P{‘"‘?f’%ﬂ?@’é%r“?‘ﬁ%‘eﬁraﬁnches to be post poned over ni ght
[76]an3fn 5&%‘%@& C{R%Y\@f r%dpré/sglt;{'ln% net‘lag %Hp % ens(ﬂuatlon@?‘ ee ggel h scaus da

quar I ne
*ea"e t? hﬁ\‘eéwétme '%m%%%m %mgﬁrs*av ffﬁ*éhaéteé@ L@O‘?Pd‘yt tp wh Muwas many
slot, thagehAnasubit afaguest foomde tugarsiots Wil anbiheraseen @ndandlavmesstot arfd be
put $rh‘=?we@tfnﬁ 80 advaNc%E‘ faliftRes. Wnﬁd\}aﬂcet I%cﬁbJpH%ltP&em Er‘f‘se"%at

st
earg i eleR ) GRS ERTE SRR ek =BG  11

on a
[77]I n g Me%mB@d'}Merﬁ’ |tl%ts§hedﬁlg ?htay ﬁw@@d@ .%HANE Jaysa vihfeH ldgr'?‘ct,on'IpQr’nsate for

poteg Z?e‘?%ﬁ a‘H’g éudsﬁs( ha&c?,]thgn%é O%Fﬂéf ] frlalé ftendfo&he rg(a‘quﬂtpa (lj many ée?ays have
occyrigd ardnetall dfslotggarniph/used eThisalarigidn rogy(be based iupop ad@eawal muober of |
atterdftb, 2@d/ortshetessfub Mghts)By Bbtchmtl ed to trade its |aunch may

not be given additional time after the 84 slots. [77]
[78]] n Imene eahpriéntrdefore beihgregisthred fer the nenypetitivn] aachetesm elssid\peove that
itis Ckpyisie of flYid IBodkarpoRErBPRIABREE MRImuRGtRAL bﬂl'OO diRhaMes with Be

mlnlJTlHIq Qﬁﬁ/ sﬂggﬁhrg? Senglle QF‘& shltoad ge%ﬁ lth%%ar%e Leq\ cre é@ﬂl t Go weer Th?se

ave occurr

q“a'é'aa"en t!i@*tiﬁ %%Yﬁeﬂe"wéa s'xmp@s efdls competitienaFapiHedn g@ybe Alewed to

enteathe eqqurzlition witibivo idehticatveidelqst $oweavrd baly orsuekias sbylbe used in the
flights, by the teans. [78] In one enbodi nent, before
being regi stered for the conpetition, each team should
prove that it is capable of flying its rocket-powered
vehicle to a mninumaltitude of 100 kilometers with a
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m ni mum crew si ze of three people and should re-fly
the sane vehicle within two weeks. These qualification
w0 kooght@Esay be done within six nonths of the PCT/US2006/038750
conpetition. Each team may be allowed to enter the
conpetition with two identigal vehicles. However, only
one vehicle may be used in thequalifying flight if
qualifyifgofiigeit informalticn iS sUBFitlel Giaviny taat ltffégedoh@k idehiRals ﬁ’ﬁ@&@odd%hlp may

onI)) bg%géd n‘%ﬁé flrst-gllﬂ %Q&Qégiqo §%s%u%ﬁé’d a?\Q M?cggaazﬂ og )n whlc% case it cannot

sua

beﬂSﬁOL%@&ng?wemPﬁ whi ch case it cannot be used again

[79]I n Irﬁ EH% e%gﬁﬁéﬁt e'vé}gﬁ‘;[epg% téaﬂ) d'%}/%egggﬁ’ a\gh {EF ?oﬁlbwm f*ve Xategones

conpeti ng team
Th% R Lo agg‘anyrfl‘%‘ya‘ s 38 Ressible dying e fanpty ot th%?qr@ﬁ*ﬁp@ aw'thm
QM@@Nbbﬁhﬂﬂﬂmﬁgmmhe | ength of the conpetltlon and
W thin the delines of the conpetition. [80]
[8°]Catcébeg? 1 i"@fﬂ |Tt"l“é\EP”"drUF‘ﬁ isprefgradly the fastest t@eﬁp@fﬁ@F taksr ot
(deanied af the sled bf thd awsigiadd.aurich Bist) totradke-pofvéred chiglord 1anding ik @nding

zon&2@dnlits Qécoﬁ$§1c&§§blgﬁﬁd Thél BfobucleSdil fll%lﬁs KRG K&l Q&Wuﬁ\g Both

fI|ghYs?§)péferLb? caFry ? pmlnmngof .ﬂﬁee é)go;{liw% §??8€% g@frﬂHm ?f 1%(8%{?8 ggr}%c@a vehicle,

howgsf, CB’éb%H@@d‘m‘h'@ eateqBpyt K afidamgisessnepvelfigle 3 then thaclogk peeferably

mﬁmmmwmmnmm§1three peopl e and reach a m ni nrum of 100 km
one vehicle, however, can be used to win this

[81]c at"étf@?fy 2 epttlecy Mag BAX s 1be laigestnyralber ef cgewicarried to@rminiam of 100 km

altitele 06 k sipglefiignt. abatygoryessdntitiet STofabP AXERS tRDIBgYst AumbeBdtlcrew carried by a

sam@%kﬁéﬂé’tfﬁ rr?r)n m bft1b@ g’n d%n% erP Men%cgof tha %o+€erh§1>%s f b&H nﬁ)r?srareoused

carri ed m_ni
d””%‘% ‘R@Wé“"?‘f”f”@l‘&’ SCO{%& B &6":690'\83 3 PAX dey oreptipals apagt CW*H?%\O‘ the
wwmamgdsnmmmmbemfmmtMﬂmmﬁmammfmdwbymassane vehicle to a
of 100 km during entire period of the
82l ogia?ﬁ?ft/ f* GPeq "Ma B dsS rnplerahivdne it atitdn tpaghied during a single
flightearrped @ ninonwm df treeseomemgers. ICaBgpydentitled “Fabibst FRYAXTIme hethe

fastésl @Mé foat idi Tk b® (d@&ﬁer?(é@ HaisRAdf tﬁ@gssfgh@ |£Lﬁé\’f@k§ b ?o%HaIt bSwered
e

vehlpgi Q%ar{garklgrqdlrfg}o 0. otnlltg d& swessﬁ ? W 'Epg ﬂlgﬁtsmearcgrfye I;%%Pvple
and feﬁ%h %W@Wﬁ@tof é@q K- LFeéarWéla@mueiu%aﬁgte@ms thegew shouldyiurn to the
Eartyasurfatenig g@odmisaiin ramsranfg 16 Adeifitich sGVWORRTEY @S ¢ dérdioR B@fobautique

nterﬁmohélé &%n a’t:éi‘é{i(l thwlafc%mhlcm rH’aeferébﬁ/ é)trgbgtefnﬂr?edeSt time

fromfirst t eerre as t start of the
[83]as $i @@edbbcﬁmm hhe&bmbéntlannery(b@ k&kredemg s RU peigiEc6ring system. The

fInIS"I ﬁ’gﬂggsﬂ&h lI"l Qac‘n @dio%gycbg %e%&m(‘gbohﬁ Sofe! ({orc'éﬁar%bllg Q?F? @géél oRtlonally

carr
’ecewﬁ%{’}'}?ﬁﬁl{‘ Sfﬂﬁ‘h p'g?ﬁ °Pfl%5\¥‘"va{?ﬁ?'V¥% fP@’WP'“‘P)g TE%I?ﬁ'P Wit fhe lowest
comb'aqob@mr sporetfiam ai the fpus éatagbiibs fisgbagompetiort ¢nemEian.t h' s
84sur ace L‘ﬂg 3 heal th according to a definition set
841 o /1 PreisiroediEentd adsat il e REPSIRARR MRREM ohve fligbit fingihe or
compgitief], therterm inecbecieared e DNGHontRid dlat Canpimtet gt iwIpbiyit score for all
catefdriR6l b Phd thewei nuB& of !:d?np@ﬁ@rs mgghtﬁ@&%petﬁu@r?pl%ﬁ@%ﬁhéré 24 five

tear{ﬁﬁ(at Qr% c§r% tl@gsdth% t%am gna? scgrg%ﬁBﬁgtrr]ntgé gecr;%:})v%sa&owis "E ﬁaé: {:%%g{cﬁygotalmg

80 ppigish tTh§ d?cﬂ' %efﬁff‘!b‘i‘oné S@dﬁ%?pféze tiie fag thajy tgere werp thiregl theyproper pre- -

qualifieatiens\ags agpiieati@oproved@schnll @réddgiiieas tvoaipimedtiathk YorhRany €S
four points). The teamw th the | owest conbi ned point

[851s ¢ i @ermbpdingnt. far prehioblne five artegnsies the sams tiebreaking REFeedutei nasy be

follogdri awe or.mdréiédmd dre Btien £6diBiyRéHeam tat ddriofa@ieb the kiBsdsOanding
conplete the mninmumof two flights during the
conpetition, that team my be scored as "DNC' for "D d
Not Conplete" and its point score for all categories
may be the total nunber of conpetitors for the entire
conpetition plus one (if there are five teans that are
conpeting the teamthat scores a DNC may receive siXx
points in each category totaling
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30 points). This is preferably done to recogni ze the
fact that a team went through the proper
w@e@guziigt i cati ons and application procedures BCTUSH06/038750
recogni ze its involvenent in the conpetition. [85] In
one enbodi nent, for each ofig.he five categories the
sane tiebreaking procedure may be followed. If two or
to timneetet o BndingRtnigett78 ¢xde Fig. 510) May BO0d Yebreale® winB&Mntdadd of multiple

teaﬂ@ g@glﬂlﬁﬁd tRd %ettanget Qc!of:éS fae tmnlné}rméxgg e tetaEQha? E(-mo s t@r taslf(the most.

ta
g ‘“e%""h“éﬁ‘g’e et @%GXS?‘ A7 2P Vot i d?f{@aim? ?Cﬁb’a%’@e Enivhing
posttigh efdhe t%b'ﬁ é\a'f qateeownnemanmw be the team that perforns
[86]‘5h' S tas nFF the teans have | anded the exact
anB “%hen i"ma?* Porais aé‘ﬁ&" 1R Qvesal ramBRItQy the {pame ipgiuestion may
havg thejr squgorpmadtlm e foldwirtghmeanterafing teant Wistthe@bdse treplaceriyshes may
becb@@ik Borigetdn chafplon! M he BRAERBGFTRRL sanld thdnEhE dgo heBulbé of

sec&,@\},latcgﬁmsqlgse;o%‘ked%owggndt| on_ the teanms in question may

elr 'scores conpared in the foll owi ng manner:
[87iThan beadRbobifbntliRfe BRHT theit ko nBle@@a‘?nsfhb\'?H tﬁ@%ct@@:}{e REGLWEm an

of tﬁel')c%teg&fgp ?ﬂe t&r%sg g%c%g%nperfgrn}aﬁce frr?m nlggl}gl;\ml# 915 @8’8??8 lorsnlsn%@ 8!9 S

comppif s‘ﬁ'@%est finighar énikataigst buks-eys winadhedeod AccufegTperfpimapeeeriteria. It
the Betidenthsral nequirddrihd Bu's-eyeethin thb &tal humbelodt sitBéseful fRARERo RAYEr's-eye is

optibridfly @%@t uoﬁ@ﬂ@ td}&?wrﬁ)r?‘napg mt'?értjaan%f abd1Re %@I:t%g@%{aﬁg%t the

peﬁtorm cem@ rmance from-t rou
P 8" %’”B@e CORPEPERY Rejayaed t°fheﬁ*ie%h*éms {ths Pfigpamay be

Shaﬁﬁlagcb‘ﬁe tephy may f@}@ewhwsd t he target accuracy performance

riteri ams al| acquired the

81, ) S 8kpgimeptab e bR BiERon iBp ke PR ese S fing sccuracy

reccmi mgsrﬁeseat:foteMEcwelte effotsmithibgth elips forekelgyries 2etiartd® dniydTie

landirty@cdutdcy RtorP R CabIBANCAd 3lnfay bE Shob&ATFRadha¥h fohfe SX%ARkants to be

scos@Me target performance in the conpetition, the

conpetition nmay be awarded to the tied teans, the

[89]pr i1 &n erpdibentsias preseanifvehitn, jbd’g@spllﬂé(y ;{E&t}éorma@br@? a8 e ddher
en nven
con&nt%?’i%) al:&f(ﬁ‘g oPﬂEQQrQJaJ!‘Eﬂ}a cﬁts a‘ tn scre on drggs asf,cgglslie &henc&?ltlon of

PosfpanegigRtyvithia éwﬁ ’@"%‘i?nﬁ f‘%i”égeéf"‘r% Pt°§' wrt qﬁ’dﬁehﬁf vephy ithseugh the
posi@ateegmrwub 8n Q:;tlormoamjthé p@ipoyemeht e dédenelanegtedsiGr acy

ecord for Cat e% 1 and 3 may be chosen by each team
[9°1f or'“ fhanbofmpntiat %\Hﬁ%%f ipygntion. i adypreg of theegmpetiiopsll teams may
submitrthe @eatiem tordltior lagriqioreeineir veiciesthbyodeemstid @BGuNSEY to launch. A

teank? @aﬁp@ﬁﬂﬁ th ﬁklﬁ\é‘sh&% |£IH§1 Je%y \9@&5 W@éthe? %\%Je\' %ﬁudg%&a&gw tReir

di scr

demsnon ong Yveaﬁ%gr ?qr]lgltl(ﬁ\a lslg)mﬂgﬂ mcﬁdv%ﬁpsleyagq]tg%m within five

[o1]m nﬁmgﬁamé@@ab‘]@dges may provi de an update half way
t hrough the post ponenment with an option to end the
[92]poShp mwetieri¢ fuoirer Hethiad By tafoligMSh-Diiting[eX&hpidsh  an

embodi ment_at the present i nvention, in advance of the
[931¢ o rX@mpls 1: fRockei Powared:Velideny subnit the weat her

[94]C O;I‘-g’fewng Hw& tg ﬁgrs I6Catnld 2&31 rt]eg%mp ehr%%krgta[},/??vlgllgﬁ %zcﬁt {'2 %*.ﬁorg H%to an
emW@@'&f *F%er%?ml '&VGW@n» igidystgtediieuse itwioelteheqwered yolsleegompetitien 10
and hedipelsdiageam ddpes.t Ruekat-polatsdienitle 0is b REmaRRIYIRY, rocket powered,

reusQQE‘ %hkleomchmmchgggndngh Q t%_?ﬁyn) LB p%ﬂ% of[tr%a‘gling at

e’ nven
supqr AR ReA=eR 4 1 feart Betiang! i RofoptspanreHamei Fa b poverse
by reckelepdines. supros]thelriermfipertidn of Rglik E4ch Rawenaychrovieh ia cb@imeSidiat
Referring nowto Figs. 6 and 8, an exanple
rocket - powered vehicle 12, according to an
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enbodi nent of the present invention, is illustrated
for use with rocket-powered vehicle conpetition 10 and
wo b@7htwaek di agram of Fig. 3. Rocket-powered vRET/UE®0d/@38750
is a human-carryi ng, rocket powered, reusable vehicle,
whi ch may include aviation. gtages (not shown) and is
capabl e of traveling at supersonic speeds. A
des&ibgdithé henart napes dnid@bnfigdratidn bf iis géHicld, PropdliRg &mdROWRpRBellant mass,

take\@MnG Iaﬁdi%@%ﬂ%&juﬁﬁe&%‘ﬁ@?EIF.%V rocket engi nes, such

as the t portion o I'ght. Each team may
[95]pr (Bxirdglestof ehokat-pBEredivbiadicl eBifdidb askdtpewganRhiakbs edadised for the X

AL A foo inCl n vehi cl e
FrIZESoREh O 8Ll o Al LRl e
gonpiply PP AL FEIe/ 1A g G SYS[OKSP ompias B groplant 30, and a fgh
systenGR eYehmmaérisempabiif cdrging 2nd an coechemarnadegtants (uweshedn) during flight.
FligM%_Vd't&ﬂ %n@ﬂ_&r@ bR dorktrIE bt SoritiSIR! AleplSrE Ik IZS)Blovides rocket-
ol 852 0y Doy S o 05 VR i oo
an QrigiRerde-@- imgid oxyaps: Hiyedes teyaxidey BtreumoZige. €ib ipdrogsh pefoxide, perchlorate,
ammenpedetcantate3&e.) jpurch fael {d.d. gt nihaited AYdaRine-VOMHEkeRos8id, hydiroxy-
oA Sk ot 1S5, 80 TR0 SHARI  efov
el rols f1ight conditions. Propulsion system 28
Dr 3 . ' ] [ s ' [ ant
o e RSB ARUA S Y  hg e p
EHP ONE(§SDdseg ionsd) Bpdaty SCALER COMPRSITES dk§ g QR December 17,
2008, SCABEfR AOMBOSIGRS.d&C flev $8 10 whichoix b dehicleadergiopey thr thg EIPRIZE
COMBETONON Sy 142RENGHI o b ircraNEXRIR} AHMHRR fRRhPledbRet eﬁéin‘r‘e. Mhe United

I O 1 ght t hane, hydrazi ne-
staf Hi 1 Aon AdFyomich oo B3PS Herliei 36 SIS LLC
on Anfjigrh 2004 fq eﬂ%amﬂmsa%qgﬁ%natf!lghﬁm@pw todtp prjty itbe ¥ PBIZElsPmeRsitian, SS1
clairse thelX PRIZE €OMPEEITIONdn®clabe{498do4One enbodi ment of

rocket - powered vehicle 12 is a rocket-powered vehicle
[97]nh a mSd ie'graEpesqnpockRipowgrabeficle sesionpy ig.be ailgcherkiel e tumpiet launch
aircSEAD DD GRN4aBl alrEre wislr@me OW HIEE RNIGET” (WK) (s30Pig. 2450k lalhched

S1 , e
oo NI MLl b A o e
oSBT OOkP B AoRUs PP PIEIEMAA 0 LB ArePRifRtE shRpdicl ePPrRgR Bl 2:500
m-pén §B hecastFthep toan altitdeSf anpeaxinfatetyeli0 km 62irgiles$)@nd then free fall downward.
SS1/kdi‘Heﬂéd|5ﬁcﬁTﬁd lo@-arag 2Qidh @&ﬂig@a&ﬁ g)'d@hfirad cjoﬁf%ﬂl?ﬂ’ont WhichRkfked it to
[ f.or rformng .

pertE R, Arbopirk ep e 8Bl sfae PRI 1 bXelc iR ERcifheu eny, 51
conysipdpack foihsdaynel gorfigurstion of p genypntionahglidsr, wirgyatowsdpEmANRLEKENd
glidedowidd otiewaydor 1&200d. [97] SS1 is a three-person

rocket - powered vehicle designed to be attached to a
198y Yrsr eqnfiguiriinesPr ampediments of ioptet-Rewered aetticlag meetportprplpted for use
withwiaespresantdrareritidiHl FoEinkthliceHT leadt We)ve (eamie corhipted Athe X WKIZE
coliPetaBR 4 Mysely - B0 f i
cos ac%?@%'“iﬁéké?%e“%‘eé“’%‘*“ﬁ%g*ﬁ@?%%'g@%°ﬁ?%d B i e
N ageREANCE Ay RogIMeBE R ‘E‘e &%PH@’eBPBp%‘?Cg‘?‘@HW%” {eBRFSiClydg but are
not mitedie mauitipleistage rorkets with eavdabtsf vebigign ans isinsle sthge V2hiBI&0 Morgpyér, the
flighEsydtem @B&cR ebckiPpdvizreaivetddid priiEBly &mpReaidlenhaiptued 34, sALbrdkd®
coni T 5 0 N 565 18 S8l DAL o
recqEbHIIORRIP i %?Hfaq%\ﬁP%?H’eiﬂé'Pth?ftﬂiQ opditiopsyio fheydgesmAg diseifseed later,
flighbdystes 3R evay alseprovide red-tirae inlomvation ts preetorsAfs el mobitor the competition.

decel erated for atnospheric entry, SS1 converted back

to the launch configuration of a conventional glider,

which allowed it to nmaneuver and glide down to a

runway for |anding. [98] O her configurations or

enbodi nents of rocket-powered vehicles are

contenplated for use with the present invention. For

i nstance, at |east twelve teans conpeted in the X

PRI ZE
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COVPETI TION wi th rocket-powered vehicles of various
configurations and styles, which may be used in
wa@ewonzasre with enbodi nents of the present i NRENUSING/038750
Rocket - power ed vehicles include but are not limted to
mul tiple stage rockets w thig-eusabl e vehicles and
single stage vehicles. Mreover, the flight system of
[99k acensws Retptipaiinadie uatrict] cbsqpsied exuipllyt scadras péeemeters,

altnh@tbl‘é‘ IRibiMetdi] dim@ﬁ‘ﬂ;; tra$1§ @err§ gi3kal E&ﬁ@ﬁlﬁgsdyﬁgns? ) & p3§hon

sensors etc W}éllg Bxlax/mé‘[ oie on? n}Oée cgp&raa%f fo(s I[ecBrldls%? éor g%%‘.[wttg? gnages
curing sights.<AsTFFas 38 may be rgkiionse ctien Fohdnside anchasigdscygiaale 26ador
insElhcaCasBre 38 Mbete, dirbdtiéd)blarGHSWrRdMb3r bR veHiSeo262ina dbvhtoward the
earfh® ‘Modé év\%hels QB 915!7? dg's?@?t r%ce%@% %gglg&ﬁa@%e{k{qﬁ%n}m antI 9&{nous

the co
Se'%rF PULR] "dﬂe "é%rﬁ fe3 e@u'ammtshgwm RY tﬁéfa'é?E'H@r ‘&%’ﬁ@f‘%’?'?'m toa
gromhd systet 44.s, vel oci meters, ginbals, transponders,

| obal positioning s¥st ens (GPS) and posi tion sensors,
(108} ¢In emipriments fh e PE‘?E?'IJH@“B‘H‘&"’GP ‘%‘BP&‘“&&W@F%Q“ Ty cqy felemetry
unit oo ra of thel pelirstingtrecketowered yepickesraltpiesnettyivnitidg pleferaipytpgovides an

mtegmrdéﬁce?ﬂgat me&%m,‘sbaﬁ.br&e@g\dtv@nf.\éa B6rB aﬁclhnbr@bﬂﬁn@wﬂts Each
tele@egrzurﬁ%é n‘{a}S recel\ae d%g from artT](t)aast fc'wo%QterFﬁal g mouP]tec? fame?éqggrécp wo

intermalaFeHnted @ar@%ﬁ%iw amefgwlx enessted (p Fppgriated vigeegcadng hardware
(nonghoes)aad yark@ittdg haowaré atha idiededs utite@ghisad vl sede couited

tow%ﬁig ek éwq lrQﬁéﬂansg if dEsu]é&J (5!?!?(953@9@ gntﬁ&%pm&g n{aQ %ve the option

h%e transm t transm ssi o
to %‘7‘86 USRS t"étrﬂ" £3°h sfagp) Bf]thel "ACKEPRPYEIPHRHICE- G T}’@S&?P%@'%?f each

teamyig paRerp instalband lepereie he deflentetrie uniio figamts rodyprtitivaip usaihelyown video
recbi@ing BRf tFayisrhifihd hadfvafibo RNy adthe hdi@idre HEIPBE ted@red technical and

d vehicles. Telenetry unit 34 preferably
OPJ&%K&?E%Q%\Q%RSM egrated device that is independently

1 oe:]al hDghalve i aABRbRRdNt o1& pRBEMR inGerBBIRr4t6d in Gigad, ity | magbe sent
fronL lréc?& %C?\?er&/%nclg ‘?i t%w?ﬂhr&/ sy%%grln t44 § atrans){ntte elf‘ze\l\pélﬁg\ rgag be af(}r band omni-

dirgcHienaliaagmiter aiAdier BA "%‘&Wétle'ég raggmmg A4 ek by ditestad s rS:/celver 46 of
grooad¥yaterh @4l incidiag 5o aotdlinisd to] iadeand Stditaldisngtolpeavideawbetagtayt real-

time hﬁ%)mg&lﬁ’ Fﬁgﬁ’é LB dr hé ALy fandnad @n anTJ?n?enﬁaeéuﬁSQ? nBVshH\W)'io permit it

o 351 A PSB850 Jorti et BEETots PR & PR TR e dnrefom.
Netwigek exigeiye62 qpnyerth the elgtla*ﬁefewp@d ahich mapbedwe oumere Videpestreams 64 and
66.UIdr bxafipleSG Br Hidra gRctAdal Gldend upHoRtEYIOME: G SEP Rbidd steantsimay be
pro\/ﬁ%p[ Jbﬁréd;ff?%%%%?%k@ Hv&e}’ed%mc‘?e%qg teamto properly install

an op at e e

emetry unit. Teans may petition to
[104P € Fily FBailustr Q4 hn \e B 6 & 6:Q cCHrdd@nt #6htib RINSSEIA {elemB@Y unit 34 which is

pre‘f‘e%ﬁr"é@éce\iwm ﬁht%gsqerﬁ% tﬂ%n{éf'& fWas & a@ﬁt?s‘ia%hgu? %ff‘%ﬁ\s Fuﬁﬁth its own

| Oha GQUITGHE
POYey Swly@mﬂqaﬂﬁ??w%‘fm% e %F%H'PWWW?%W dajey iere § ppdprovide
outpuits feiegterndl, eqaiprhent. ITeny phvger Sapty nfay bera R.LCHatiery pDivetrp@ders a power

suppBR b& 30l nitn gﬁr@dﬂ&/dﬂé M&Je?gﬂv%ué/ Vhades @ﬂﬁé'@e&éinegreqégment (e g.

{1
e e PSer b et e GGl Ao DU ol
continieg theeaaiperants pbthe felegetmiumd, viioh mayrbelepndidiert-aeglienty resiype power
cori®inptloh PaqliRtheht® conthated @R d fapabdidd sydtem OCHRsis 410 R \¢brthected to

mo&h’tmgg&@% 3“3¥haq %% efeHb&% aﬂ@dg?éi £e9 rfdr %gta?afuorf |l\ agj'btfngdci(et owered

an ant enna

veligias\iR) suetpasylér 'ﬁ?‘TmP'it efgPRgnt dj ﬁ'eﬁe‘fyd{f'll &4 roprivRe fnets U%TPI P‘?f‘P'ég
during flight for strong reception of signals
transmtted therefrom Network extender 62 converts
the signals received, which nay be two or nore video
streans 64 and 66. For exanple, two or nore Electrica
G ound Support Equi prent (EGSE) video streans may be
provi ded during flights of rocket-powered vehicles 12.
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[102] Fig. 8 illustrates an enbodi nent of the present
i nvention wherein telenetry unit 34 which is
woe@ae@EBly used with flight system 32. Tel eneP€l/USIE/038750
34 is a substantially integrated unit with its own
power supply 37 that can r.ggei ve data from sensing
equi pnent, process the data, store it and provide
equipménbistich dsoidexieat froml caegtas parEad Fig. T @hpoierocessg3 phyorswyesb Bor

instace &\'ﬁap 8drkv &t Waed 7eeEI h’éﬂ% cANEPE 38 inflo P&ﬁﬁfesﬁlﬁ@@%{at fom@(e% %EG),
whlcm.'s op @gryrfgo eéin rlljg B| \fl(?e() éég:ar\gle r a@%@nsr@ﬂs ogﬁ)aw}ﬁystgm 44 (see Fig. 7).

Telemeineynit 84 (ray prnpecBuithytpa flighheystan 82 af todrasmertiye dtket gowrnedashisle to
recelve pRdpriatd aG & inp Ot afdiévitie BLIPEs, I o6 Qm@&?&lﬂﬁn Ofelehﬂf?y unit 34
may uﬁzgﬁgg Bétxork' lﬂ ekaoe%ol?%s ar%/ EtPemeq garg hlg ‘%or m?erfca:cgrgq,vﬁtg ttw%{gﬂt sgstem

and/prfoy. REQY&S’I‘"@ (S‘até ynstpeethlge@ﬁtggrgplgﬂoa °f1q“ﬁ'ﬁ¥9“96'@h'éo nnected to

nt 43 that is preferably standardized
[103?0@ el SHLROY in any of rocket-powered vehicles 12,
[1043 UGHaieirBg ASW tolFRye. kiT® btk 5afpbidep e is géﬁ@llaWTﬁfsfrésfedJ M dhis %Fﬁbodlment
of th% %&gén¥ﬁ§en'h&10%§%)gﬁ ggb ?\ﬁcﬂgl E%ea%% lrr;r%\rlfé]cat|%¥rom w%lch roclge? 8owered

proces
vehigleril2gen takepif@ad landy and fromvdyeh éPGCIatorSrmgy V@Uﬁ%?ttPOW?f%@hP@ed
compbgtitien 10a Fgr 4is a p&spentve viaw odmiparaizhitiiod gebugdstpaltiot €8 drgpaceport 14,

whlc(1 %ergwlts sdxag@s’to WQI'UQIQ e*h%ﬂ?&*d'v%mgﬁeyﬁ shbRF Igrgju'fg%f t%clg—.\'t &Jm’e%ld

vehi l 312 urrin dest go e}nsm 1 lﬁ,éaroun % rt 14,
e e S by Rl iont RSPt 194 Py COTHAWBOR ChoPeseee

and figj Yfrhows rortions & thegtfagramef FigSp Soadenast 1oy be lopgiewtin @ (emote area,

such/A3Iin @b Besbs df MERIGY Bnd?fd REW MEXiEY, B WBRHEREXE usiRPsbnFolR Birspace may

be n%fn%\(deggur?\rgt‘o%?%g?we‘g‘éﬁq}gmﬁ%%o W(S,e\é.og'? output. Telenetry

Interface, such as a PC
[105lt h’reth@aﬁbdafﬁfedt e ink@tiorl iNfsedtéAk Fig B5ANJabepbin €4 §dnb@itcomprises

laungt p?btrtl%ml é‘ @ﬁ cpa?or 5(9‘[ cinpl?q;{r{df% ?&e@ﬁ% n‘?alrh %f%%fsto@g g?elas %2 and control

g (2o FRinEN porion 1o Ra BRYP Ap-VRNINIGY T4 9o rooketpnteraiyehicis 12
to lagph depae twingdd aisraf) groeshai) yor itdkbaffSandadr alding Wingdai agicraft (not shown)

and/BITEaEL JRBled Qéhlcteg 2 By r%%@’erdt Lé‘myﬁé&loQ ﬁ‘s al%& 9&5 badyk from which

vor B BT B P e (3 P2 Ty Bt ¢Risae e gPieasly ompiees
'andfne EﬂFﬁeM%?ﬁ wiihdarges pYsrshograipas/§0e s ﬂ@weqdap@momewmey ke
evalGaetdthot iclose tAd).lankitt@ir redpdciveaod@rpaR&6d VerRle MR &% @igefl (@b I bulls
eye ﬁaQﬁieR%J% bRinh)) %@at&{\ﬂmm%dlng{a‘:depﬁeﬁ% of spaceport 14,

whi ch permts spectators to eval uate exhibits and view
[106] alspedidiorptrtiorors magndiutda Riety OlikRtiesROMRE R that @R (pb@prialedor the
gené?Q%Htl;hE'sU& és% ro%t'né’sngxh@ftlgrt g&n%s %m%po%ﬁc?sogg I.J""tﬁér 4: egﬁtor\%gmon

VI ew
18 ”i?éﬁ r"‘f"i“g% \deviig ff%'&%d?caij? Qi’ﬁe&ﬂmﬁ @0 laugch giion éﬁavcga@mg Refip 2840
perntiigliyedt gidwingnofaockelwovaredebiales TRUesltheg sakeaff ahth ndléigieg tanpetiions.
Spa&‘é@&@f@pr&&dﬁl@&on{ﬂﬁ%s M@He@ﬂewmdhrmzc‘ahd @(9( s@éﬁ@ |it\Phy/Sea 84. General

viewlh g a eg?b IS \l;\%erraeb dﬁgcg%g grlrei%xeg%%ga ﬂnS%P %Iaur[c{i B@% 7'5 ﬁnd[I rgjmg zone
20. ¥'ﬁ'ﬁ'6l| Pfﬁé B2 mayf berlegaterl akashiwp rfive Milagdromdauaeh rads T4, gnd fgRetter
viewgp agzegaintewhd a@e BEmay hejlocaRaPérh SRt twa i TvE mpsdiomadundipads 76.
Froﬁmgééto?stta‘%esp%&ét% c;n8d|re$tl Olg\k;grg |a¥19<g1%f ?ogket ?we]{ed veﬁucl?s 12 with or

mai nt enance/ st orage are
Wit 3 oW 56 SR oL BV P G R S (g it
failupger Vipwing @reek%st maybedacated ¥ grbater] degandeXramdariding aarte 20hi@n from éaunch
wi nged aircraft (not shown) for takeoff, and for
| andi ng wi nged aircraft (not shown) and/or
rocket - powered vehicles 12 as needed. Launch portion
16 al so conprises pads 76 from which vertical takeoff
of rocket-powered vehicles 12 may occur. Landing zone
20 optionally conprises landing target area 78 with
target overshoot areas 80. As discussed above,
conpetitors may be eval uated on how cl ose they | and
their respective rocket-powered vehicle 12 to a target
(e.g., bulls
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eye marker (not shown)) located within |anding target

area 78. [106] Spectator portion 18 may include a
wa2007ato8nf facilities and areas that are apprP@EF/Us1086/038750

for the general public, such as fair grounds,

exhi bi tion grounds, canpgretlifds, etc. Further,

spectator portion 18 may include viewing facilities
porigsciBtdueltodhesigaerally ingeprsed §afpiy Uﬁ‘cﬁﬁs%'éief‘ Withlandinggerfetpanerphyphicles
12 Z@nipared Qiith RunRAngihem AT @eer srihantie Bafetfgenaal kieling aree BEday include

debfi§ ghlﬁtler@ %noil'%o@r% \MWnJy%E QQJefd qé\g@ ul] ﬁ\@ gveq{-‘cgf laf! Qctual or anticipated

erabl'y conprises

“"ﬁ?ﬁn&‘dﬁl‘t &9 eWIT‘?b&éQ’F@ﬂ"%‘?' A )box seats view ng area 84.
[1 09;]3 n §5@eat¥ bx@%?&e@ﬁﬁ@pé@rabli Iogat&r &’Jsébt& béunLcﬂ ‘p‘)@“ §1d1 6%nd landing zone

relativel nce from nd
20 {n S st SHITE S545 SOV 25 8 "0 s P s PRI W GlRe Ao
sughwiepxtseats vianingraréacsd nfay dererclasadd ptpia@tgpe?@toraﬁd eifi,cand yey previde
vieWin§ Wi igw p&@m%abf swa@weagamraa &ént mébéna?@ io%ﬁetnsav.évwm

s from Y S
sp%c%?or 8orlap\l\qt83tglgvelsgon§ Sgn ma ebaetp(r)ovgiec(i: g% ow celc(g:!stelvi?ws 0 rock%tﬁmwered

velligheri2 Uisg laUeRVaSH 1apBuEar akpPBiTas] 258 o Shownamafion ghaegmpetiton
10.VT@amvishogs 86 rosy afso Bdwdibsigntidiy teaRtiie dtatus of exdket-powiaradoehidiesri@ )during

the"@ohb&i‘tﬁnss F&%katmoﬁea{é‘evélbr%l%% n;a? B aagll‘e{bﬂ’aalfréb'rés%@%n ofa competmg

n rom
ookl PAHE FBRE 13616 RRE PT35I rOTBErE R o oo Faro U
spegtatass mhyl yoniterdts eragress as dbenusp. This kfopmatiotinalt ecbbiginethvia Informaﬂon
acduBBdibyngk HOCKRIveRAVWEHIRE &G LBE341ZcaRB PRI B). Welekisions may also

shéw&%%ﬂn%aﬁq@rﬁg%a o-mhe rg%te{q@g rogtgeh W?ed%ﬁ&cﬁ% yPl%Jgeeéqaq{o%kows details

of %‘W@W'??‘gm%% Pldplenalry ”Bb“d’%’é‘é@d by petdiwitsd to: ﬁpltﬁﬂré’”@‘%f Sty 3
pow@tsuport board) RCiEtliepiat 45candmmaitoging enpipchemttd1 @ed 48. |,

rocket - powered vehicle crash). [107] Box seat S view ng
[108} o dpfagmation showa o jelenisions 8§ may BRIPTEYidRdEPmEdnedia RRieY Baavﬂl/?féfﬁm
misk@®n aordrol 9@ridiscnsped Bive. MOdid tenter emeresdes widliatey iforenatiod gr display
onmlvglan wsa{dea%%.dh ﬁthJpééfatJrQattoth@r 1SRRG %&ﬁa%ullé?&? dicefls éuan,

g g é Igw? éﬂ r% arn a r ton%la%gto

meé’ﬁc?F'B%res may ?)"Féf %“&r{ 58 3 GRAR] és*PH G %Pi‘&" TRy
rogsetpeivered vehisigicprgpalition 10 o Wlep@n[egaq-mqy@c@ﬂe a server or other computer 87,

whieh afchies grﬁ@'ﬁiﬂa&bﬁéﬁentﬁf on§ il sBifds ofdEIRK- po‘NeEed vaificieanh @neation to their

fllgw p%ms 29 HQHEJ{{%%F;}]O%%E v&%‘e& 'a%glog\/%tualtp?lo% 'Tﬂé i wﬁ@al W aQ fised

ow cl ose et - power ed
ewﬁv%n%%th@z dimensiong! pestionaRogrilp sagmRiPYgceD MoLR*aypif&three-
dintdnsfersa)] locatioh thay kehdentified byotheratiges (. Badirhensiongh gdagtaploenl dodrdinates for

a p-gﬁlk ﬁ\e‘.ba%b)%% vﬁ’tﬁal 'Eﬁb{n tﬁi\t%%cﬁé’i%%&éhh@ﬁ@@ Ehd'ﬂld|eMcJuﬁl§fl withi ARjiven

dlsiag%lgﬂdﬁr t8 Wget ar_:gﬁep Oéﬁi f @ tﬁ&ogéh ihe wrilugl nog%g 68(%napuber ﬁ7 may use
locgtiqagniermation rpéqwrie%fymlav% Hinitg B4 gf e@@hfe@ﬁ Ryeted &M& %?dm@f%'ﬂd
sysé@h uglogrolide aibstahtRiyre250 8 btatuOaraitidcaiion &forinktiod (bR @ &tators. Media

ceﬁg%gnalytaéo Enloh&g]ihfom{ «ﬂw t@gwﬁecfesg HI?J Qﬁ&%ﬁgé% i 1'313 ectators located at

rogress as It occurs IS INn
SPRRSGOTHY BPHPHEEERITIRn TR T HZEt P RAMBY SprEAers may be abe
to rapetsditiorpeiivmpesionatythalispreidedbretntetisions &6 and/@ 4ih¢rdmfermation yia
witsleS4 4B o8) For“@ﬂaﬁéé' §i|r9£r§§ecf§§)y m@il &Qab%h@WoMt’oﬁM@grés@ @m flrst team via

W|rlg%§s I}u%%g wﬁ, e a se%cwo V\%ec%%{ rgoqltgrs 8%ogress of a S cwgé team vug w]gr&es‘zi2 ‘hub 92. In

ong gprdigEgtioy, tejw'Stons@ dispiay gaityry cBR WhsB £ tqamrfw'ﬁ W%r@uvef around a
reqidkd titwarpylodf f er 35, battery 37, power support board,
PC Et hernet 45, and nonitoring equi prent 41 and 43.
[108] Information shown on televisions 86 may be
provided froma nedia center 88 and/or from m ssion
control 96 (discussed later). Media center 88
processes and collates information for display on
television 86 and for providing it to spectators at
ot her locations, nedia outlets, etc. As such, nedia
center 88 may have its own satellite uplink (not
shown) for sharing information related to
rocket pomered vehlcle conpetltlon 10. N@dla center 88

o o o T
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whi ch creates graphical representations of the status
of rocket-powered vehicles 12 in relation to their
w0 bdoghzoigat hs 22, ot her rocket-powered vehi cl eBCT/HSIHO@038750
virtual pylons. The termvirtual pylon as used herein
means a three-di nensional Iwmcati on above the earth's
surface. For exanple, a threedi nensional |ocation nay
[109je Ntk ntthd infeanatign frévsiedl todgentatdreis greferaBly gravierbiiasvalrol faciliies 72.

Cor@SIQQﬁllﬂ&Wz%iud&é?&fn%l RAEESH dn@ FisBioP&IntAdl 96. nCo“hﬂ@Q&Qer @@pré\ndes a
bird¥- 'e;yet \}Ijew of Qﬁéce Htip % opgratlonaq C%Pt?rg ﬁgnnefjsucg raa%?cra{t gorﬁﬁg éetrs 5) assist

°°"15frar‘@ @M C@Wr%?f caa&%imdot M\smmntfqhgﬁ GPMPYisga PauYppedtBuch as RADAR,
traciGogpud tedemeBY edipyneds grolrdGadtdnOM (ilastraldMtFiO M), Afd@dinthesicaiyhs

equtpﬁlleﬁ”ﬁﬁs&}fn ébrﬂ{r&ﬁlus%r%teefn F?g@than@ %g lfn%g lnggggeq;&lqd }!}mecthe In?o%*na’uon

rovi

s e o RokG TR ST (1P OB REHUTE APBIARASe? HTP & TRes command
andg:pr@@t tamonitor andviifaflighe patier 2288repgegtiva Fietpowareddehicles 12. The

infolniHhtied AR I8 Be E&mAunthice o%ﬁ&:téﬂiﬂpwg@lefngéns(ib §Wé\5ésq’ﬂb 69 such
as r§&gtc o@lgrgg §ehtc%q&ta§)tn aﬁé wge%?eecei? OI'-rlg I7 g\OWF senﬁo )t(eéer%e]tréumt 34,

erne

mOdoep%'&%ha% 'éﬂs gansajfier2 f&?ﬂ“’é’ i%nﬁw@@genﬂﬁﬁ&rmp Flgngming 64 and 66.
[11@ S}g&%o¢ ¥4 |§r v?t}es a éorﬁ’rol%\é Ivgn%? wcr)uch H/ﬁ%nev?% gp V,v'fhif?%?fg’ﬁ‘gged \éehlcle

u
comppifigh 1%?96‘6!"‘&%?’ arﬁﬁveé dmeparigd, tcwafﬁ@an YeilinginePease thafappeals to a
brodd darasb-sécti@naf tHe public Bied te 8@ pdiaidsfdrAsoviarddavhich ieeasd interest in the

devé@ﬁr?etn%f ‘Bﬁbh@%bé ﬁ"ffv§l 6 RERLT ﬁt%m% a%sﬁ@%@ﬂ&é{:ﬁﬁ? ) Stk&-po g eé%d

J? ne confi guration evi sl o
venlie R on® U sbsaon s HOK (RGP oRCalBRTIA 3015 MR eER st
engaged @ndirravidedgudisrangxperiencestp inglvedheni d@haliylircthe miblic dpacefiight
industaf.or mat i on provided to spectators is preferably

provided via control facilities 72. Control facilities
[1112 Fonexamdle. spacspert Hglarticipating in @4ockgtghomdredsvepinle camitetiiisin nB@ support
an dverall imlof évee EndABtivitie OMERESortthddke bdSs ﬁéﬁ%lré’dﬂ?%nﬁflment thetﬁubhc

spag’quﬁtq@gﬁy ;\é?&ﬂ al%%fcagptageﬂgkt E?(Q{;'P ongnotgw )oeragl%e lncf He in ro]pket

PoweEsHyeftigla omRetien 10\p BreyidasPegHers e og@ﬂwmnag'@eat@w%w@
flighta, pdratalic (RADGdRYity) fightkanddigadticklity@inarmdns yhaelgild pusBdéxcitement as well
as &Bl%%@&pﬁb(&to?ms%rk@{ drérds ‘nr a"f\Btﬁé.jr ehBodihdht, m@gra’u ;ﬂ.lbhc spaceﬂl%ht

1 ONs e M ssi on con r ol ustrate
oafof oS g BB LAY Srep oo DU 0yt b papetlon. Fotaee
spesiptpis erearafesrbly ablerie eripetiance the eamsatiotsikod spapoilight bdidessinid simglgtors.
For kidtahdd, 196 D16 GrayStitrAdn (ZERO-Grmgyprevide)parBak hiRsts HOE BB 727

anrp%ﬂfgarﬁ%ﬂ&r c%torﬁé??(mge%f ngrg&lﬁ eJaEI{ Mlthfiilf fg%spﬁ&g? 8%1%e OEERO G

pective roc owe veh
haSﬁwa%ﬂC%*O saéfvafeﬂﬁﬁmﬂ 109 PaYipgtPgsseprersRgt s Additigna! evpleviegﬁneﬁs
exp8@neas diag incluile reliesd Budyarisy S@ylatous whialsare esdenttaiyiange vetdr tanks that
re-cYeaR a%lpgcel/vgﬁ fld s@&beﬁﬂd SHluf8shs oﬁﬁéjlﬁuncﬁbr% re- Entﬁ:] ot fhe %?;Qé‘i’%owered

verEBa YR ol 5 < eallabe Ais' i griiniona e i Mpissketpoversd

vehigiegi@xperianpe awn@aw tuirano®® intgractivy) fligBpeioégon similad togheoaniegiessd for

airiife 4hdMdilitpy figitraemn Say pblideRdBA spRBIHGHN B%bei¥ntdy.
rocket - powered vehicle conpetition 10 occurring over a

113 efRurieal, reqkefepopyered valticle cpropatiton 18 aptioralll incerppralesansshienae training

faciktj&Kin taSPACE SAMP that IMéh 16 IR trSRGHaRMg @petidi@e. PH BAditon, an Air

and%gk& %o%%%%@&?h&%@&?@%&vére«% %Ple%}h%m%dngsgg %Ff’provndled to_Frowde

i nterest

furtijey PRIFERINMSP SR traw !i‘rqeé‘gwg‘%f%dét"?m dpe Eél‘t'b"l% EXERPtigsBldpcsge a
vehi cl e conpetitions 10, spaceport 14 may support
spaceflight-related activities that keep spectators
engaged and provi de hands-on experiences to involve
them personally in the public spaceflight industry.
[111] For exanple, spaceport 14 participating in a
rocket - powered vehicle conpetition may support an
overall mx of events and activities focused on those
areas that directly conplinment the public
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spaceflight industry. As such, a Public Spaceflight
Exhi bition (not shown) may be included in
w0 omkarqexner ed vehicle conpetition 10 to proviPEer/us2006/038750
spectators the opportunity to participate in
sub-orbital flights, parabolgi.c (zero gravity) flights,
and high-fidelity sinmulations that build public
denexgiatiimt dblindtsd Qieds| Vehisles) whith are fibe poraX ERIZE ]clatvbckeFRRKBEKet-

powdfel Qéhlclelsn AWQF?&th@m elicker Oéhicleb R AL AL fQéauer"&lnhé:the air show.

at e e astron
For B o B R 0 e B LR AeHRE B2 e pdoshra atrcton,
Thegorigidind shiparelthaugh nay difeely, eligihietot the wrietaaweredivetiids eipytitial may
nonbiBel€ss PRNIIE BrCéxctintfand MBMartkbl® fsndaktraidhast the fehdigh boslsiBlllf ds d&Bunique

app%ﬁom? bWék@ﬁ)% ?IEE(% df’n&% fﬁ]lg ?e'amg R‘e%é)%onalhﬁe gl\fep "5 I,?P%ortumty o

abo

d'Spi'aé@Ogb‘& ‘ﬁ@a”?aily cofstyg eéﬁ%f"cé?ﬁd of fer customers a number
[11 :ﬁf 9(%@? 2 | F@J%ket S&&é?ed‘%h@ne %Qm g’e? TO%W% \RrIuaIZF"?/ 093 tine.

O-G haS the capacity to carry nore ttam 100 payi ng
[114]a8&ﬁ§?a@@rn8w RerigsORys, ekl ietnbi@ents\OBhg MBS SNE Seherally illustrated, a

roclé?(;!;&)’e}e@ DGk etltlf)}ﬂ 14 %ﬁga B)e HH&)Q{ dlgg)}%g'yoq Er? Xr{l??od[lqél*utagf {hg i isé%ent

whi ch are esse
'""ea“"é‘bsa%é%'l‘ylf’ei"ﬂedd" §gal e%ﬂﬁ?&tpm Gi4ite-di). geriavA00 (Fige 1¥)&U¢1@Hmeﬂy
comguigr §7dFigr1B). yAspdctstdibesedarivet enmpodimereciary prlafecibly shersaiyie Bepreviously
dlscﬁ§s@é{ bR intR¥ts %x&&)ﬂ&é’ disbg6y ﬁe%aﬁér”ﬁlaf@ﬁlﬁ% iAo glbéa‘é'ahéﬂd 3R

o g O 15 G R A Y oGl e s generaly
ilusgpted Acaereing t°9p¢l?mt§’ﬂ'”19@i of theinvanten. s dldstiated indfig. Pj roeketnogered

vehiole keorhgition il 0 @anbrally cdinprisegrocksByowered VéHitios adisl i3 Madbaceport 114
hawﬁ@ %Er%“n 'pb.%ht 1 1%?99&%&@?&&1 1 1E %nc{l&%h EJHE i{}e Laltmch Rorﬁlcln 116 preferably

roc ower e e Cco 1 on
ProyiqeR 8 i Sg ot %@s%’ﬁ‘a'gé’f”i“%’é{iﬁ"ﬁ fRUAKING Gt feeket qrqwegsad sghidps iR and 113,
Durigpea@ipeWaNRitl degh obérmotkat-mseret eehfcleh 1 12zt O3 vallow pra-adteniningd flight

pattepeR %Hl&%tabllsﬂe&éiﬁldr&hdle virt@ pyfink 150 Brd30sdt Bihe i path 122 may

ol SRR Ry 1B Reh PR Bl Pl i bR fpave
ete. dﬁ add&io&qu %ﬁ*étjr@m?ﬂﬂ*abb?@ ¥R mgp iveludersyesal tummsahatseniitsi redkefrpowered

vehiclag112@ihd 018ab patfoinmsdverdien-ael@BNBirhad & Signifbint Poion6f bedietermined

fl|ghﬂ>é%$ﬁ2\4%'b@ WRin i i%'vﬁmme Blﬁ‘;p&}te{’]&é @&té&%&stﬁ&’ﬂ 1%'1:1'1 ik R 2tator

ets and_roc ower e

portgQ ¥ B EYTRF. B PHe KBmay iU Wlialpyiong; 118 dpopied betget gyt 500 fes
and §8,PP0fgett Reckelrnowerhdvghicles H12awe Ml reaneX@OR atbemstiacies way be

dire€t9 VleREd YQpEIIAR6ts A@Rgiukd18ising b B&ilafPhd Ribsdopb & alurh @ diight path 122
ma@ﬂcﬂd@%rp,u%ﬁﬁp’ ﬁg%?vu?féﬁ;y{ h@‘pl 5‘?0'3%9(? at d?tjererl;}o ngxlaesnm{h safe distances

dispegsdhiers tteitvmn ‘Wﬁ‘p PRYFRStH @9 Qéaﬂmdes/ﬁhat@redwaéeﬁ@. r@l@tw@v gafgidistance
fromearibinrattis evitokeimeengtisocttn apmy fof vidirg. endl ess possibilities

and uni que applications of rocket propul sion.
19 g dioekesRareray vehifizcompgiitign Hi@ynaygiee ertianallyingledegaangref tvger more
rockeported Neicjesti 02 shdApd supstamially-siultaieoyddich ittil shiyie flight path 122 (i.e.,

racé'é&ﬂsfet) rﬁ%trﬁﬁcaﬁ?sla'n%k/ Sec‘fornl;e]i 13 naﬁ?é?tg@u g?’nrtuﬁ 5@1 150M8 Bﬁqnple

ua
caoh EPREEPTREPONBIE b2 S My emv'?ﬁa*r“etﬁﬁwe sty fa?q%%ﬁ%' locgjpns of
wrtqahylopmiﬂénpmr@mar@foedlglem@plat poyveied vehidler @tmeelitiorm110. The racecourse
mayl dlosionBRWRILESViIMANLMR d6RMRALY Ihfe@MindehSofaFb&ktiond) with which the

roclgl ;\J?o%reg '\/Me%%c%d rgrlr? Hpia%thggatce d(?pnonaﬂ)r egchi?f:%g §6\é\{%r%d veh{cle

and/l)ll’(&al’(l eyt be Erg\)ld%d (Wf"é'fﬂ W vgga@tl{\pql glthlr&\gl)lchatrﬁaoqlqaqe@ﬁigpwyg the race.
conmputer 87 (Fig. 13). Aspects of these further
enbodi nents are preferably the sane as previously
di scussed enbodi nents, except as di scussed hereafter.
Referring now to Figs. 9 and 10, rocketpowered vehicle
conpetition 110 and a bl ock diagram for racing
rocket - powered vehicles is generally illustrated
according to one enbodi nent of the invention. As
illustrated in Fig. 9, rocket-powered vehicle
conpetltlon 110 generally conprlses rocket pomered
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provides an area for substantially vertical takeoff

and | andi ng of rocket-powered vehicles 112 and 113.
woenorngpigpnpetiti on with each ot her, rocket- poR&er/E82006/038750

vehicles 112 and 113 follow pre-deternmined flight path

122, which is established & cording to virtual pylons

115. Pre-determpned flight path 122 i nclude a w de
Thi 37 {adoys SRPORTPTIH e [rarRuSe aHhcle Wit PYdte: aepshspalruslianets.
andfiridjvigha! tggmiviakicle yiduabibarlelsdocied wilin ayateharsegdriyal tyrmel. In one
emiditheht| B piloRIoEthél Q)E@TB&VW&Q vbiididgiay Bdh Ravigd tﬁ%yed:p&ﬁil/élldéket-
po SRSl AR o ook RO EROLER Gy 3 ki
the ERERCRUTES GaivhtThp Blots eAY Ust giphakrogilianing fRohsipoy fojdgletmingatheir presise
threeliynebsionai lodatiom vith respdct witrewpylng anl the peetoatser Eadh ewhét@owadd

vehfe@ tHratRintdrBiohd] Ec;sh@n &Piﬁ&ﬁé‘]aagé r\m/‘n?;plgetdr%ed %%Ierﬁéﬁ?gpil{ :gbcdg{ineg

flight path 12 I ncl rtual pylaons 1 d
conpettlan PRy e T B esrounnyon 4 tb mpuline B jues S argiaior.
FigPeshoves aagxampte in which rpckehpanergd #ehiateg 142 andH é3are sdauirediieliogneuver
aroliaYirthg pgorsaes wWihind Raveslerlhed fQ8icabes ofacstb@ed abm. 1118

[ [ I = 1

corfle SR S ok SR8 el o s { o L
posHiqning) syRterpsap O4er tojirack apdipgnewet the [pgiedroprerad vehipies '@{e%met@g ‘
virighl yjpos ad thdrecegolpstdaen, whi ch provi des a range of

altitudes that are located a relatively safe distance
[116] dvg- 40 YenirataT 2 RIS PIRE A0k fofgadingdodkeimousiad vehisles according to an
emhodignentrefjthe preddn} inRotdodior pampie,ad grapticatly itustaagie Figt 9) ovhich henerally
conlPRdks Bds@BlisARG A S1a8ddodt hhvitelaliluiity BEihdeh dds b¥Pa YectBBY Rrtion 152;

rocket - power vehicles 11 n 13 st ant i .
vl R SR DT o ol o M09 i T Xercay
laurchip@e BREPREEANNGLHECk HROWEISH Yl AR AFECANE fepRcl Pagh #56; maneuvering the
firstneéetgpatiee wehicls glong 4 pre-akiinpy fighnsatd 153; ankd@ranewamy e, seeae h
R e e G

maRsHYegPe o e arBrHur i ng rocket - power ed vehicl e
(0] > I, n . .
(116 RS bl ool Bl SGRANYFE i B BRLARED B Eriding wi

one| 33etBRIABTPETN0\R RATIRICRIMIEE ATITTRENT driedte BREY inYicRd Bt path
1225 Irgbik empagiimeenty aideast tvg rockee peveecd vel@idsi poaiaktiyiaungm et land from

spab&el 814 RRMRIRGT H&NINF118 aANEHREtinG BRAY MERY pdde1 /0 bS8 ially the
samve\zlltitme 'FIII’S rogl\ilgt]— é/ ! retdl{/atlxiclé r\]/gtl’tical Itauhnlc es ro}nQarlm(I:ht o?h%rc\) LIIJIGdand a

Ienai n dUr i ng Fhe Face. THOS. 1 A- VATi OUs Conbl Rat I ons .
secpriigogkalgewerad abicledy3 plpropreferably pynchrsifropyaupeisrortion ¢ #ead sybsiantially
the ¥antid tli@d or vitHii2$tBrt tida feriotl ditey thel ahchtoe@tReEdlietdd @chidle t1@@h the

e . |
san#e%ﬂ%o?h II %%&Qre\ﬁ‘v&mle_@ 1% gr@g?@%érﬁ% WEHJUUQ' alohé‘m&ﬁ Lath L’ﬁ and

n I men h ] - r
ver(F 0 BLlaiy e 1 ASAPEIANG o i B ERAIFCR o e competion
rockebpdwetqioekiciasd 12 el 19B egtiopallp teneht flight path 422 semetdldmes via several
laufth&dnBBh&nds0 t he pyl ons according to the race criteria

and the racecourse data. The pilots nay use gl obal
[118loskig. i1 b niiomg atepoiemall srgyepbt 1 thderasenvithaodihigionered gehictsegompetition
110! 1368264 128 %! pdicrholy P&l SUth Wat ISUNEIREIS §21 etr@plbﬂlﬁed@ébﬁ RBtance
, ecourse. c - ehi. ,
rorf B Gy ARG Sl Bl OGS B RL S84, b rooament
thergisRigferably atdeapicsixdanpe!t Rpdeiqistpror atdeast Sy oRkerRweTet VabiFiea ik single
compatioh.eA tifca aanai 117 1 @refedablypravided & yiteater didarfce fromstaditroniathan
U - NSati
e e B Bl Sl A o2 R Ay R B
required to maneuver around virtual pylons 115 within
a pre-determ ned di stance based on racecourse data. It
is contenpl ated that RADAR or other |ocation tracking
systens may be used in addition to gl obal positioning
systens in order to track and maneuver the
rocket - powered vehicles in relation to the virtua
pyl ons and the racecourse data. [116] Fig. 10
illustrates a possible block diagram for racing
rocket - power ed vehicles according to an
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enbodi nent of the present invention (for exanple, as

graphically illustrated in Fig. 9), which generally
w@ovpn2@Ees: establishing a spaceport havi ng a pCT/US1006/438750

of |l aunch pads and a spectator portion 152; vertically

l aunching a first manned rogket-powered vehicle froma

first launch pad 154; vertically |launching a second

and BRULARE whekkeketPONaEE@hied 12lafd 1 13048y Be SiRERAGH th@éal/eﬁ Rt Had
eme]’?ﬁeﬁcr;%/ %ﬁﬁ‘n\éﬁge ?bé Igc% e}cdlfF tabgtﬂgﬁggﬂeggvéemllg gon%ﬁlm tené?lle?]féom
laurPh BACE 22, e 1 BEREDY S6S1EEHET 3PEHioRe Biedp syt s rom launch pads
12ipre-defined flight path while the first rocket-powered
vehicle is maneuvering the flight path 160. [117] In
19, adiyat 1 fisrpreferabadaroe pigvadesignaganiald aaraq ngmbenef speciitors. For

instgnce fireanalehpodireami staytiure dTRedyi be gbMid Holdabeut & Rdkdn @pectators. Stadium
118 @faG 86 Qéerhgcx&:@ de¥idR- tﬁi@kr@%é@s @&Qj \&Mhﬁllﬁ%bf?auﬁﬁ%aeé f%i % hie spectators

i onal

oo T R o T e O Braisl ShTeatY: & e G o) may
be PSPPI TAB e Hbe-aEsnal b WSRO kap OP oAty wieClniams may
exisy @Wadprotiae iowdrsliidl mante GEAPEbII p%vfb@ groféchc&hér pRAdctve

tranélp%?en%atérﬁgﬁﬁa@ﬂﬁéloa%ﬁweé{?tgrg ?i@ Q%S In t v?nt ofr a rocke ower F vcmlcle crash

ower e "aunc
or cplliFpRC o Brove deyrapiiey °th‘?jr°%l<e‘5f&‘f‘6ﬁ6 V?Wtﬂ%@%ﬂ@oﬁtﬂﬂm ypaay
inclubig Brullibls bigipraihidenedidpiayd thatsicdvesridus giews étiecdtkptgioveredvehit@s.

Furtfdr, s%h't@ ﬁ/tﬂﬁm&&cﬁln{ 4| 8%9 mélaﬁgi‘pe‘;éoﬁg? depflay‘éVI i hih ﬂ\d@ldﬁ‘éﬂ| Qﬁet:ta{ol'sm%y

11
confbflatt Bk s Feelle steieh Slan R Rk peivaes Eosles . 42
descx@ed 1?9@‘ wihgpogrartehd dURigsy 5 ailddrigroket-peiverep uetiicleligormatiah, video
feedd Ayrdphicallrdpyesbiaionsds filgiat $aLs, el&Dﬁwﬁy 1 prvid tolorprRENiBeéiry unit 34,

d ition,
gro%ggf%&ﬁo@éggeﬁée Hﬁﬂ?é:c f"S ?léfge ér)igr lrél%g h&p %{C]al |y repeat
[1200 | iFght2 inatrdtesladZnhed@sbs shinple SispldyRo6 @l‘dﬁﬁ@l ustcﬂMiﬂ%B&:@p@tB g4

and HW qjlé?)ﬁ@ 20({ r;lr%ﬁge sﬁ&vgl olr(m ér];rsc?ﬂapdg)la IRsQﬂIeH { g%é’dfwn 1?? %?e%B%ns within

the Sffffp°'§aP%f%va'£8H'éy tiez'se% & gpP%/rsé Mswurﬁ%% va@dv'releﬁﬁwu'e ﬁ?aﬁsee
Fig. Bl eie-hThsadampledilushated qurdisplayi2ad isa grafhizaldesésantaionicogasponding with
an efiloddhhéHTbikddket- M&@@%l&le%&ﬁpéﬂﬁm% %flllugmﬁp@%&l%)bf rocket-

powgr)éb ?Jhlc%% 199e ‘?tzr at%g 1 1:4[ comlp mP n roc‘ﬁ% pog%[gd \{ehlclg ﬁBrB%e?Yon &P 0 are shown.

The'r l@%%'?nsg" SQ'SR‘%GR%UDHWE'W%PF;EF#S‘@F@@ -impe lecatiorrRgpest on information
fromatbeipedpedtivorelemAtndintic3u andbemidslon coriropase fredirabdayonp Eiow thChrogress
alon@?ac@coglrsg @i];tl?ar tuméiﬂmﬁla{l&ng%éqjﬁ% ﬂ)ﬂ]rgatﬂ:n @ﬁl-ln LaH Qtﬁ%} Pylons

zone are

115 Ry @I@"%%C&‘ef Pt "&\ﬁa‘;‘i G e b ﬁ??F%FPﬁ atheret P psees the
pylopvhiear insteagekision § ddvwaedinkreth vednegockéizbomeredd dehBlerisgosk & the three-

diméhsibRLe loEdioh i shdes repre8shieddly pAéh ABEWEEIEY Fock%t Me%@"v&%@e ﬁ@yes
the JHL%F d%ﬁglcﬁ& |§Ja9&%‘ b%?e%li% raadi ng‘E'@ﬁép.g %oordlng]res et Ip Ior|1 g& é){eéeagkly

era
YRy AU IO AT Emel b un!"\mofhéiflf@éetfppwq \eiple Ripproaches.

1 21@61%?? ‘F%s%owi t%l%glet{y%toﬁglft%{% gqatg g}eaeratgﬁ%pz-\lca] st% %s s(?f)\g?%?t%tus of the
rockFOWPIRG YaRITe eompafitiohnisfommaiigtabat Mcketppurtpd MFhigles Vi fegsis, etc. For
instzabd, esldn@triycdnthuabgruhayheidraib Hisplay2p@sHoah MIFRy. 15t Reiristy cokPuter 87

may'He ¥ spﬁer%r &ﬁépc&hﬁvﬁultgedegiges ' hggb %Eﬁteleme%éoﬁﬁﬁelg&%gmpnses interface

03, &@%ﬁ f‘% ['aunch ! spec
aé’& ’FE’F‘H“’" b Sbﬁhaéﬁa%r dhpeR P aBsSPlg storrge logalipR.

localgheranry, etee Intpdane\93 may Indndeaane prrodre Biedaue}, snenaslaavirpd miwale d
or stadium 118 may be substantially built within a
bunker. O her safety nmechani snms may exist, such as
protective |ouvers that may be rapidly closed to
provi de protection, or protective transparent
materials that shield spectators fromdebris in the
event of a rocket-powered vehicle crash
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or collision. To inprove viewability of the

rocket - powered vehicle conpetition 110, stadium 118
worego7itemBude mnul ti pl e high-definition di spl aysPCTas2006/038750

show various views of the rocket-powered vehicles.

Further, seats within stadiggm 118 may i ncl ude personal

di spl ays, which individual spectators may control to
intendce\u ireRsUrRtvakk iftbéace,anpie iikel Slyage mbdurmat staras sditaatt for

mstr\ﬁéfnb ol %pm&ge%ra@%vyslaﬁgsumg ol 200‘§Bé§ed éﬁmﬂmw B&Hed via

58 o AP AP S5 FREGHDTAY 73 opiaa pgomaton or sac
rockgRewhied aéhiotedfomems@nd sisiewrdd (st Figl 7) gl telametry st 34e The logatign

infoldRtidh rﬁ’é{/‘ b@ ‘Bgseﬁ @n Qén%&g R thd @sﬂe@ﬁv@ Fﬂékert )Sovb@?éotveﬁé‘e sGhQdBRbal
a.ce

posﬁc'éﬁngl ensors T?Terégry%or{\pu?er t‘éam a !?9 recewi Eca’uf)n |m10{mat|?n for the rocket-

P°W6WBM%W°|‘?éﬁ9m6FSS§aﬁ%1"@ 98 {sep FigypA» Brtermingd w@ra@D/tPswtw tfaﬁkmg and

telespgegpend s 14 and 114. Display 200 may be shown on
ersonal displays installed in stadium 118,

[123] o | Bagacandidosaianiitfeimetas respiveddpidhe racketnomarssh ¥ahicigs yhichynay be

recell@d bit & subtentiglly, coRDég yeal-imeCtBigtiorh eath icampeting ckei-gokres sehicle,

CP@égjge%grat@§§ $raﬁ4ngll dlw sucﬁtag dlSJMO@MWﬂb %e'ldcgﬁéﬁ bf @at:l’?&n‘%@tltor
o SN §F SISOt s B oo Tt B Vpespagona

displaghfellustreteip &toi 12, tha disdi@Qy, geperatpd hydejemedty seimputer 87 may include virtual
pylchE PISERE Rk edoLie® Binkdl 12204 eﬁmw@foa@t-miea h&ficiebQPrelatichZo MEE.

The]vﬁal gggﬂgeltié 0% rgé%ﬁgugs%lfvﬁérmgt ge éﬁ?rg a%g g;gcgvgrjn H &%rowded

oca |on
via igigHiace Jhrt 4"%?'?"5}"”?‘?;5‘?"&@%121‘?{%'??‘” F@‘é‘?”‘ﬂ' Pﬁﬁpt'P'@Hb‘?'?P&ﬁ)fs Yrelegental
infomratiomfod abmit éash rdckedpovidnesivehicle Spbab speeifitaidremeliogd, teaint s
inforfhtié )G Or M ssion control 96. Their |ocations show

their progress along racecourse virtual tunnel 122 in
[123]el labddbion todejpy bl od diSplaym dithimspaespartsi 1@ ranavi tahdigtayiigenerated by

teleRERElom lﬁ¥r189rr‘r% %&&oﬂ@e\g éf%b\%ﬂ&?rg GiQ Ilh@rlnté}ﬁet QF \W%fe‘éé ﬁ% 92 (see Fig.

o) BT oEE BB B TR i1 ES AREUS oo PN 1 S Ry it ffomaten
abopieegmpgitions 40 pert O Priqs twerioglandéoh pitsr they ecce] angido previdefigat information
to shdttRRd] juagIs Sh@brahe fuBIRAFbrH3tanEl, BRI oMPIRING 88ATE @bt Mpwn) in
conﬁﬁdngﬁlor} Jvfm mﬂb@@hv{b@?ocsg)g&ﬁ&r nﬂag éﬁgto\ﬁgﬁ%ﬁg fth@@%ﬁrﬁﬁsn&r@?

di nensi ona

orapiysa) display of thepeass itdy Q?curr"}gy'F'B%daialfg’”thléT‘%‘Fyéﬁ'l"?”t?ﬁﬂ T'l?l"sﬁec"atm
may i ahles@idoth igarelent af périans efrachrapbical rapreséradtiomaitharatecurse shown on

thel%lﬁ{pht@lr to Uig\y Fl%bl"e RO L N EaI- &:Jw@re@pé?ﬁcfé@cﬁ%? maly &dd e dolede switch

bet\/éeeg ﬁﬁeov\sg‘fc}s&og\ F?pe g)fé/nogenrg%ettnpéuwg&egyﬂg;%s PI%%IIR&J to ¥e%metry computer 87
via fegarist uniddfpdie fpeHel-awered welistesi Thusrielemely Gemeiisr hmaneAipit
spetiaksad aciawah@dorteltombdition aviti the Probreeds all @iripaktObn a substantially
reali_t%tbgﬂ&e, telemetry conputer 87 may generate display

200 own in Fig. 12. Telenetry conputer 87 nay be a
[128]e " Razket-pbwedddV@hicle esrpatition @10l eant €acedont 1Qeprevid an exciting event with

whlf:r?!!gggfﬁgrg %a&@%&%ﬂe og;?arﬂ%@%ﬁ' PiSis bﬂ‘ﬁaﬂ\y B Q&e%%ecogpytu%%l 122 is

stora rlve net wor k
a cloged digatipg é"t@? B‘Feﬁb"ée"w”@é&fﬂeﬁfﬁmfsl(%%a‘f'a SYERHI ;P‘m%’ﬂés and telescopes)
and| viet egipipraere (e2B, grapirical replesehtationsaf @re sivy. Tadnbarfcathedsveldiich
excﬁeﬁne"f\t Mﬁﬂ'fe? %cﬂ&IpWrgd vahige titioR mal fe@un%S&"k& MQéé(vehrcles 112 and
113 t% Fc%rwae? m*lt (Pj}ﬂ?;ﬁ 9 rralj:gcioursaﬁg% é%ey ngude gm%\{)n t‘iwe Prourld for gerlods
of tigygdredue! afidPppapaip Egecketpawerad vﬂh'cieﬁiobf#ﬁlw fligh amcéeléilplﬁéweeﬁ%nd
interface 93. For exanple, telenetry conputer 87 may
optionally receive |ocation information for each
rocket - powered vehicle fromground system 44 (see Fig.
7) via telenetry unit 34. The |ocation information may
be based on sensors within the respective
rocket - powered vehicle, such as gl obal positioning
sensors. Telenmetry conputer 87 may al so receive
| ocation information for the rocketpowered vehicles
fron1n133|on control 96 (see Flg 5ﬁ0 detern1ned Vi a

FYNAPFPNA PPN o, a oy
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[122] Based on the location information received for

t he rocket - powered vehicles, which nay be received on
w@2@®abhstisnti al |y constant, real-tinme basis froPCEESW06/038750

conpeti ng rocket-powered vehicle, CPU 95 generates a

graphi cal display such as dizspl ay 200 show ng the

| ocati on of each conpetitor rocket-powered vehicle. In
landinge, wiith pdviemany obftRurgie i bseatatofd t&ﬁévﬁ\)hn%p&ﬁs & the competmon

SpeElE{o%%ag Fggg‘éb?é’]tg tnerg bn %ﬁéﬁ tpox@ésred \}eL Hecf onque?r reslpecén}e Iguncl} pads prior

ener at e metry
t°WeﬁE@UH@‘Vh?P etitiod ons 115 and racecourse t unnel 122

I1 25?” q?o%lt]e? ﬁév&ena% vér%%%eﬁz Pr%mﬁE ﬁa% gv\éf? gE d&!kgtipobvgrezg %h% es QQ in competrtron

virtua

10) r“ﬁr Ber%a‘fq wyﬁﬁaﬁ“@éﬂ gﬂtcara@ta qlthough, GPrgEASReSR reﬁhbg cqmpyfter controlied
as deteoninadidoyl rage aritériat(@g.f asbofOBay bédargellyS:OmpdtérlrbSrttrbmatdE drhismakéhe

compéitiort @r@%&ﬁﬁgﬁo %&E?Mﬁsﬁﬁd §Zvrde§tHer@§|tHay m l%Q:Iré%,Ye% of exceptronal
prlot§ UEJI)J t? {E%‘ﬂréeu% |lteénsentso %uge?s?né {m%eﬁgrope%%cﬁpégbgo%ggg ﬁ‘?H?C es compe’nng

W“hron? BiothaE subsiantialysimu aeaysly| andaditiling epmpeidionis icregied Hetmhoukhappeal

to athrgeHegsht viisblkbtyarsip@@ceoipbrate $donadtsl 114, di spl ays
generated by telenetry conputer 87 nay be provrded to

“-”f' o cher M pa *é?f%r G ié 1? & ﬁ%&*'@&ﬁﬁegr@*ﬁeﬁ%rwmq o Figs.
14Aa?l36 LAB):@dﬁ%e'tHOWPfemehm r@rms meQd 1P GTig- 118), rodket-pavgresiveich (Fig.
16) té1D@nd $paeyod €418 (FigsaTwA-¢)DiuitHePathid@imeita bf thad thvhialakeyendraly

rllusﬁ‘eﬁgtp tﬁéﬁé&{s%f thlaéeqlgrﬁ\‘gr gél 9|£ é Q? Q}%Bwn e saFn%ras %ih?s@yg(%blésreed

evi ce
e PO ISPt s BT 5P OriEh ke v
competifipry Bl @ genetaty @epdiermaisit-povakedyetaqisi 1682, 14i4spl 241604nd bheeeport
1418 RG/Mg RBndnland/Sr 18HMY hértidha 4265 bitBtadAdRioh A #28 4 &loR Poe1¥24 and a
mwﬁgﬁgqé £ 87. The spectator may be able to zoomin and
portions of a graphical representation of the

[128] AGREIRUPTRrea VoM &ﬁwp&th* i 1216 Sr@mé’és%rh %vgl'o?é{i(cﬁern%gf f@r%ﬁe&gtors

ana 3Gl SRR BB R s e Eanune i P s g g o
complgieladtce SeniRs: die PERnErtBesPhe e sandeduriher enbanesriontie spesipors gough
vari@ig asteats bighemeihg ryethuai thzs m3glbd mdctiddd @loh®erkred vaaomer fhbinations

com\éﬁsh‘lgc\leﬁﬁal téEQ—Hﬁs netaﬁhcgfﬂgct{it)fr p%ﬁrgrp%ﬁ é/lsgi | NP BR WBchani isms F]Oé

et It1on an
ctea P08 paiorap{ ccyaepl g I orF 2 oG ARG PATAT TS compriig
rapig e&ehﬂgrantéhrmaé fusl quprtid4¢ngRe bike timpawitr thdisiaphions] recket-powered
vehi6le BEHAGurdtio M badddbn t&ad&%nﬁféﬂs%ﬂ QtFattegrla ibfmdﬂé %Vihg Sar@d’bants in response

o 1h%1>,8grla11151?rg éee% c{%rcé’gl rgv;iﬂhnn% uel quar& rgt | ] Iust r%aéréieﬂggt? rsg%céai% lﬁr?eé%trvrty
W“htﬂtﬁfﬁer pa*ieaarr%ar& e patiebation lg Fral- tpmrwew@ Mirter! ghckegeewered vehicles.

[1 291 3rWPQ tgrglgc%i 61§eRte us rated; in Fré 15%hé rocke ;Eow%reg é& He cpg\ﬁ%(%%rh;?rgferably
compiissF:daighiag ¢ fdfﬁéOCbrt PPeRied whigle efs% groupef @pingRatisinprie 1913\ fiag first

rockef-po@ried vanfimbanburetinggtoxinta@Ckgduppospetitrs ued) wkile@roximate the group
of sﬁe@%?st betrfbﬁrﬁng‘?ﬁfe EQQHlnE@mérfeﬁlfeﬂSﬁqm&ﬁﬁg Vs%bén%'r&%et%%ered

h I:1L racecou

vehi iRk o o, O LORATISPAYT Py BT GarGRisY Wi hegiep oo e
first [qch@-ppwyrqde/ehlcjellmgnue @cg’paq:ogettph\eered)@hlele maoeveermd proximate the
group@hépetiasrs bed, whildgrdk@tatd thd gHbup A& cEMst deﬁbrﬁnﬁg%‘ﬁ?@(ﬁefte‘immed

man@ﬂ\gl' '%qg'lﬂn,gﬁit ro\é@et arve%dq}éh %e SI%QX%OQBQ?%EI%I%%a‘I:HIStqée %GC(% Con.

spectators to Vi mrva red aspec

Spectators may al so be able to view the rocket power ed
vehicles on their respective |aunch pads prior to the
begi nni ng of the conpetition. [125] Rocket-powered
vehicles 112 and 113 (as well as rocket-powered
vehicles 12 in conpetition 10) may be controll ed by

t he human occupants; although, certain aspects nay be
conmputer controlled
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as determned by race criteria (e.g., blast off may be
| argely conputer controlled). This nmakes the
W@ 0upaLi181 on very exciting to spectators and pPOWUS®E6/038750
"heroes" that nay be created of exceptional pilots.
Add to that the excitenent..qf supersonic,
rocket - propel | ed rocket - powered vehi cl es conpeti ng
rocked-folverat eshiviead bediplesl g é-adérmmbd ouisk N5H0t amme eldsd of 15FAREd 8518 are

op’nc‘inQI‘l’yl dehérmgd Gmmetsb%tdrsc‘th&{ tﬁ@%%cﬁv@ @ahncﬁlh&%oq ofa&%ﬁ %l:ke‘i 0

socl et
povB RS THE S5 APFHSar RN P BBV Bt Pting
man@avep etiahtap vatioal tale-oili whichitheRaey ngj bBalilave aiawRa clbdetyige dhey sould
othelwigtAlewRRE &) dateGr I3 Hﬁc&l%orﬁid@é’non; Advichra mbre@Bdockfon cén also permlt

the Jf%@%lgrts tooé?r\g%& %new S|8riﬂnl cant (5)0 r]g'%?%é Falgé) @at#belg%ws/ ﬂth%wisg 'RA} be gb eto
view qehg! theygyay be &Slk'éﬂd tmwerre@ale'v &r-cleea display): Fardstanes, Gheansgeuver

mayspidehe partidpht plobdegdg pdstANirEh,lind artirdugh a @mdraRie e Bintole® the
racet Ibﬁedt Qﬁé@@fo} EHderiitn &Qﬁber&%l chiipibiloh Uékfa%fy%gightﬁé RECdxSiteRbnt of the
ese urt I‘I‘E nents are Etgenera the sane as
ovely BT PP A0S DBkPeBTHsE ‘AR & SPIBRuk [pouiag s gl
takerpg,n@aeqverrclosg\@ therppeatators atiE sgectatat Portigrowkieft is prgfmabbdn exciting
mané@lat 16 loBseb/e Ipeioitrel iamy ok thbPocistefaand er:@&H&E{t Bﬁﬁasrocket powered
vehIEIQ Cllﬁ %&dlt%ﬂvé%ﬁlfrgclj\éﬁ&klv% e@ %eh?cﬁ]rﬁay by}/]qﬂlre% i0 pe %r:ll"nGa tsuch and Ho

"au

ma“iw?bat aé%‘é’&?‘%ﬁ RIPXipRse ’PP shectptersvhileyflying P%‘HO'E%J'Mé eiz%ur&h@ﬂar
which @¢erhpesfoin gvetiit@@akeof B@heutRo dkvisiv-qb reepeethtore [Thedeenaneuvers

pref&%@ﬁrhn&?g ?pegﬂgtlag rt}@érmélruﬂfﬁ@ etitdhh bt IIaﬁNéﬁ'an@tert%élQéﬁe%ﬁ%le being
progeBi (R el o gDk WBIRR e B Eh e b Giabes e
rockpigpowprad Fehicles mapbereadied toderiprin yerisusioaneyers PrexEnatbe srepigtors as

partat laihg eNeefiCieNelidg, rdddicbmgétion Rhaeethotiahs ih e répect at or s
t hrough various aspects of the racing nmethod that nay

[130he Iprnerkemniesivel embasimento grofins obiwg armase prefsfably casb kined thesesne course.
Opti6r2) ke Sacihg may 86 pdromedtiritk@ud ivhéie BRAIGrdupEor pREGHALsQdce to quality,

the \R eﬁ'é cﬁ thu]:ﬁ" &8 re toStHQLexﬁ@%J ang Irﬁln& mggﬁd’\\?r%lf l\l);%petfgﬁzned as

comighnel @C'“%'i’eéw%?éﬁ'bfﬁﬁ‘lcﬁé'ds FTRE TSk IR PSS B STaLST R
abrepgipr id astbgeedd faghioamdhichican Heaxdvantagéous) foalatisticyl andsegatyreadons. s

lllusﬁ’dtémn Aaib. dl/4{Q lthd rlaélééﬁ;;om@i%ﬁ WéHtRes oBtBﬁiﬁlﬂaum\Qﬁé ﬁﬁh i & RbiizbRal manner
onfigura

Slmﬂ%r tf’ £0 ngntl nalj P )ie me c[rﬁ ﬁloB%ﬁI{ssrBé}ﬁ%nzéﬂrgﬁ ggrtl?n 134%@ gvth ﬁlmay be a
S'"Qbé‘r’%i'i*ﬁaﬁ eluslity af sared @ifgtsipe 652 Rlyrglit) of partipivantespeiiig ainstiinsy Atian thunch,
eacH fotkesboweRD agradeRtah Jurn iSIRELathar2s 18k elidehiialy feyticwifight palhera2e

and fn%(ﬁ? ro@@istfbmemgamaﬁe ofﬁnﬁte Lokt \?\gferéegj Vgill @st aﬁ) ﬁn(!l flv égﬁl g s*rfg%y

es via virt cket-p

ol < BABRP Ao PP PR G py | °f tp?%ed vaficitsthat oan fy n
bothrhgtizestal gnd werticatiovlighiatidne iscedvapibédus tonrapeoefiregsagziuiying repeated take off
and GAGRY. | FeSamBPHRAGEkaPoRertd Vehible IHRLISR Hy IR BYR ESElgIFRIBhGS Rusthted
'“H? @roup of racing participants 1512; the first

ocket - power ed vehi cl e maneuveri ng proxi mate a group

[(1319f Fﬁ@&@ﬁr@ésqf‘t@ aﬂmjstrﬂ’b@d ih ﬁg@ﬁ@%bﬂﬂﬁ@ Jr@ﬁ'elg{aﬂyﬁlrééfdimenswnal

race?&?‘seg ﬁlm ar?d rage%é%%gmngpl‘gg Pﬂ:l’ v V\(g Ia{h 8%0%18[1 gﬁlgerléfpﬂrsd §P%‘Lﬁﬂd -go
manggve ig #pH @f AasreriaiPis dapweddy Bé‘tCEﬁ’i telight| aceeanises HR8 eigderped via
racevdurde dafaghas tnepmtﬁkfde Ingaka eshorNigudl byeork AR, orfe@E e r@aYdIse thnnels
lden}{fﬁné ﬁérﬁ er;lvéllages fér cﬁlﬂﬁé? ncﬂl 5&%&?& n%?é/\@grﬁ/geh\é%mlpgélf% tlgmels within
maneuvering proxinmate the group of spectators an
whil e proxi mate the group of spectators, performng a
pre-determ ned maneuver 1518; the first rocket-powered
vehi cl e sinmultaneously racing agai nst the
secondr ocket - powered vehicle to conplete a
pre-determ ned course 1520. The steps of 1514 and 1518
are optionally perfornmed closer to the spectators than
the respective | aunch | ocation of each rocket powered
vehicle. This can permt the spectators to have a
relatively close view of an exciting
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maneuver, such as vertical take-off, which they may

not be able to view as closely as they could otherw se
wor@wriziue2t o safety or | ogistical considerati oPCT/US0061038750

a maneuver | ocation can also permt the spectators to

directly view significant p&-tions of the race that

they nmay otherwi se not be able to view or that they
racegpiyrseieinnets dhat idendifytfight anesippesfintindividual(vehigles. Agiillgstegted, the racecourse
maytklisohoRid} oneftd notelphisiialdites 432, MR RAKERS maEDE fixéiCdr td@ mayie varied
orPp 116y , pkeR, ;aaeoq%sﬁacpglapﬂa@deéafé uaué@é aa&%oﬁge ; B Bt o

p°"6k§§%hr%?é‘fqu6‘h K 1f‘?fb'"‘is é’ﬁ‘f%d s BB faBed i e QF 'ﬁfi P y'”ua' pylons and
othdn gacgtriusn sath hanpeixicg ¢oewipates of vituaBurewleridps alaandvagbusenb-portions of

the RXETRIsS or mh\afdag l8leod @M@@@ééoa(@emr E&rﬁbng St iQPL, ARG iraek 1434

dlsctuss%H ﬁelovgﬁ%r&vp lﬁ glgg{ 4%} cag aﬁg%f %&) IgP % %)rc%r \6eﬁ1 rar&grinl\e/{,ﬁv&hlcg is opge fonally

an asided weashik o axpitedhaedrevdag SprafaierRteaMsEivesaIRY EMaNEbedble ta RIYEaHale in

seldclinig fidgh a0hatiid v prle@edighated aingh frdtRs ih @Risky. ascent of the
rocket - powered vehicle. In addition, each

[132loclk dteepbogiment iliyerpted Indigntip feysading genfipeetiop d419ethfegdifiepsional

safétPthBs @ Batety OuDBRE @AN8EIFe rAdint@ndd QLLORY &k fopkePpenetdiBbiticld Wiele

conia?ﬁ@taﬁ)m{hé I[]Sgg&olur%e f éé‘fét\?gjbplgsr 1449 Qﬁsﬁ'Je tRht Qgéfﬁgephr%?onl d%*én&ehs

can orma verti cal
maipigiqed Retweep H‘ev‘i’cé%PB‘f’er ?%‘@h'g'ﬁ’e whigh i prever AREESIgREeABt RpageE for the
heagtehaad adoing codigurationd di epaspemtpatition $4100Indhacwfigumtivm gafety rules for

the eéﬁéeﬁxml’&erﬂy rb@ﬁ@fﬁ& e@ﬂﬂ’oék@ttﬂowgéb véhﬁske@ra@c 4 virtuahiubBe around it

accor%tﬁf; % ;P e- 1? eéj %ﬂt]eay ﬁm}fna 'fqu'g? m%nﬁ%vers%ls ggec%gtgjg\(l:ver%ve%cle mtto the
bubblg @k@lothprds\séﬂpfe@weréﬁ v@*@ssmss frsen hebigdifiriagiheag-tpkaed Grcke. then
poiM&udire dethicBRMNEm he W@Iaﬁfg@éﬂ(mb\&ré&kehﬂ@ atddtaams Thsbybbled cabbe

genle%%zq aﬂ@manﬂtﬁn’ﬁgd tﬁlfotjgh ﬁéé’ﬁ% él entr f%ﬁ\%ecrg&@ Wer%@ vekﬂ:‘es §rt:d

ortio erace anaterna
m°@'ﬁ{§"86 tﬁ%?ﬂacepﬁ?t oﬂ‘ﬂ@“%‘?’ eAGlgOsPt H‘?B?réd WEF@PXGT’ Pay §8é° fly within its
owmYirtaptutriek Thevahiclecpediis vin@p tuneatrahawbe spdved aragiasgfficieny dijence to
ensﬂ@@fa@hﬂ%tuérﬂmthh&@écﬁ fo AORBdtiRrsS B knlay B (3125 pfdximate to one another so
thaPa‘?} Et‘n&ésg&l”&/% Eb%?aﬁtlaﬁlgld?nlﬁggl |:ofu}lsli-.ht he winners of which

e racing may optionally
[ 3b1e p&@m{p@eid aBdordaMIEINitR B8 N@ligaBonaAkdnidiing §§p\é&§6\‘ adlebodiment of the

mw?n 5% clil%u &%dn %Igrg wanl %erd%sclﬁgtlon qumgtgp%wg g? ve% c%slz W\A%s § ?] and ’the
REnestiyt) 8 AGepHEA ftwoqkebqoyfrﬁ%\éﬁ iclgef r@,omgé‘@rppqﬂt@&s%%s Pragratly
outiitlell Mah pastti@tmoritornig §enstrd Auch d3globa plstionippsyete@dGRE)\Hqaiprasht, and
pre%%ly%%uwed HARGR %GIQOIL &E%H rﬂonﬁorlﬂ& E&Jp@@h@gucﬁ%mg GPS equipment

ent I ona cra al on
i B {ers i S ARG TPONIF L 1O e DI P e fpoaton o
a gpumtoatrah ystetn; sygh asvipihe wiedldss ielepfeinsdhecutbund disqussed glongyritharig. 7
andXr Wia@brhiinidafionB it bthdr PRRet-pSRASH vehiBles I ThS Fobked-Powefddivetiicle flight

sysiﬁ%quh%?;rouﬁfﬁ‘?ntiﬂ g%ﬁ&t (ego}gﬁ%&dco}(tfch IIL%trgt&pi{m %@ #}\) althﬁ otﬁ?r rocket-
POWSER veh@!aeyn%mer thq Rogitiqry f*'ﬁ&R%F?df"BVFC'Q?éVPF 3oeGouUrse 4439 aB‘F fe safety
bubblee faroekaedunf eauh rr@;det\peslsnred \eBicle.aThel safaty botsbled nag hel shogn to

spe%ta{drﬁlﬁxle\géldng 8§ Eho'wﬂ irfFid? A‘ Whlch ﬁia%!:l@cfe JUQIB@@Q@IQ Gfsblé{@ a} a wireless
ol B i oo B i o ittt i e

Integmbf-ant ageous for racecourses requiring repeated take
of f and | andi ng. An exanple of a rocket-powered
vehicle that can fly in both configurations is
illustrated in Fig. 16. [131] Racecourses 1429, as
illustrated in Figs. 14A and 14B, are preferably
t hree- di nensi onal racecourses simlar to racecourse
tunnel 122 of Fig. 10, with the addition of the
requi red touch-and-go maneuver in front of the
spectators followed by a rocket relight. Racecourses
1429 are fornmed via racecourse data that may include
markers for virtual pylons 1430, one or nore
racecourse tunnels
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identifying flight envel opes for the conpetition, and
one or nore teanm vehicl e-specific tunnels
waewdohiiemsrecour se tunnel s that identify fli ghtPCT/US2006/038750
envel opes for individual vehicles. As illustrated, the
racecourse may al so incl udegone or nore physical gates
1432. The markers nmay be fixed or they nmay be varied
[134] r ewdlsagsddaurthaiaiond iwith Big.&1 91 the i ;nae et eaa_mrecl(eaﬁcﬁveféa)&eﬂldl&érél de

optléréﬂﬁpr@fd@&'ﬂﬂ: eI I%gdsr %Q%S%V@il%aiyl |ﬁ‘9a$|o d cglgbl%,oﬁé dlgﬁ?ﬁo%lept

Su C as ar oun
compelfas e sPBPUIRES SOy BEIeS, I°p Vehiee-sg9aTI5 Eua fanes g which the
vehipl glesig R Eged tab avardimmetasitsa gunodoirtdalppibres piysical vata bn obstaces.

Each HI%F&EfSrabll' @E’éve@ KA@MI?\QS éé@ﬁéyQHﬁ'oa%H BadRE bi di’r\\’é?alﬁfafttohﬁove out of their
Se;

vehlclg g?em IC unne% tan o&tlong‘{y bF {ngeg[a e?rmz 1& ?&‘5‘3 fw%@ﬁ%gfigdocket
POWBféF' &W‘C&fl it R\m:ﬁt TRodefagprs cpn Bytiopaiin havk e glility fedrerdaaportdgcrpagp the
size@f the v@bles BRMNEIYser dM3ietly df BacOpdricpams brito proviettdRsbralapatbdn.
to excite the crowds. Spectators thensel ves may even
[13% e Aglliverated ingliay 4% racetoursp i29enay existifg thierdimansienpiiage ipftially
reaching intbeitsd gy abigit 1436 (Rasdcolirscale maayindlve obkyt.morelididks 1484, Whkch
ﬁﬁw&mron hhdgshe @J\Aﬁmgtréaﬁ\ dF L &on A4 o 315 ﬁ'th@gross plane direction.

ree- di nensi ona zones or
In one, ?Bégﬁfaﬁ b'Pﬁ gé‘é%“fﬁi%" ‘%VP%‘S'ﬁ%ﬁ HE& ke “éﬁ%‘ﬂﬁé‘) aébmge“efa"y circular
track. olgakt1439anay ha anatidty dfesizedh shapeszndpisensims.alnongerhifrgiment, height

1436 ROEAEeH cﬁ@-hal&iﬁi@ﬁé’arﬁléb@ﬂf Rffes Ihloh sRAReRichd byaspS,éﬂt&s via
bmo%xﬁgg&aa%&%} w%bv%& Q‘Q c:a(?xcl Flséfepa% \X/h a%ﬁtﬂ %ﬁie mn%t V\ch\ is ﬁ{)e?at(vely safe height

that g1y APe PipEDle ah@eﬁwctﬁters iR EERPTOIR ERPOPUE 1Agp and/or track
143¢ oay e@Wdaani to msludx larggaselagenvprined 6f@pacd Adyond drid aBME half miles,

reac,‘ﬁﬂlj fubrR Frﬁ; thOky verRdaf) ¥ndidd iri%e Jr&@wée]eﬁ\d ng%dﬂ i @Qllon

In
saofl, b R0 e s ST st T o v
to thempog etheyanf.neenstaifteernthe rapceyrseand tracka inpludearerforaneng imitaions of

the RbKet-paNe kel veHARKR R IVERNdna InRy inddiR c‘i)ﬁbﬁjeﬁu&@oﬁth@ﬁbllﬁﬂebh@ﬁhe
raceLtQ 915%{)%[%% ér%ggg rgrmté: Jj ﬁag?e%ﬁ#oloﬁ eg n aar I ea dlﬁag S i GexFllmg nc{l ﬁreates
a shated sefisp ﬁfgfbﬁ%lf'lf’é't“c' fer ed veh| cle and/or team The

1 3&3 u pp&n%%o&ﬁ&a&% Ogl‘%a(% @o&vggd Q%H?]cle%#ngt%}&n%% tela]crhggcglqwowered

vehigify afer%f?ﬁlvwe% bre at—‘te'msd gpdEep gyantty ejd?qketﬁ%ﬂ' P§/meaguegby mass or an
estimaiekeriginp bue tireelataehitatr tBrusta Fadheodketgpawvaredtivehiole friay ales belintited to a

pre- Hété’mﬁ?\\é@ m¥)l|rﬁ|§rh' Bl ﬁrh@i@ﬁls rocIQ%ndvﬁ-:rH) Q\lh%h ﬁQ? Gé Erb\ﬁde\ﬁ'wr doH@kt with

pre-BetRTH e w e, By RO S e P a2 et i P ected o
ensyie perieglG refisling o eack tpcknt- ewmvehl@ledtmne’thamm@wn S0 that

. veh f bstantially ident
7] bR G S A Bt e e
vehiglp Aererstition 44 HWs [Repid rfustinggan earhibldngrratiorpiacasiydile providingitieen
speclatse WIS £€losalicdr gt thd ratk thdnes, AR&Cdah Bécuiurify thé Qeleeiacd AW rBéket-

pow)él%g kI%JIC%&;% bﬁﬂg Felfu.%[%d ar?d s%rv%ngj J—top %ﬁ%&?caeq%gl?trty o?f’ock:et 91‘3! suﬁiclen’t for

a by fous TBiRuteHmey qeastﬁ?"étreé rf%’l B]eyr%qﬁerm'ﬂ?déaaww ik may garmit
a rocRehpdwered mehictetn savigaie assingle apf gLababe 14@% Intai raptd tingpframs if tapilot

urr(sﬁ:)es%ck%rlblmﬁnuotﬁﬂd HQ\K/&/tere bAR4 ¥n B Bndtidl thé Elibﬁgag)’ﬂee&‘to refuel

ecl si o nitorin
ol b e b AL S s 2 Sy e g gories
glidipgyarideretqgisellybuing daifus] te maintainespegdl| oy totbpesh the¥acketpoweredghicle
time location to a ground control system such as via
the wireless telenetry to the ground di scussed al ong
with Fig. 7 and/or via comunications with other
rocket - power ed vehicles. The rocket-powered vehicle
flight system the ground control system (e.g.,
m ssion control 96 illustrated in Fig. 5A), and other
rocket powered vehicles nonitor the position of
rocket - powered vehicles on racecourse 1429 and the
safety bubbles forned around each rocket pomered

— Y o s o
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spectators via televisions 86 shown in Fig. 5A which
may i nclude JUMBOTRON di spl ays, via wrel ess devi ces,
w@na7020182 a ot her networ k- enabl ed devi ces noni POF/URLY06/038750
the racing conpetition 1410 over the Internet.[134] As
di scussed further along wik.Fig. 19, the pilots of
each rocket - powered vehicle are optionally provided
spedtl vilan Aedaed ke Yol SIpH isiyrefbrapty bty na\hgﬁte\ltﬁdi lapeis racecourse 1429

WIth&R Fgﬂleﬂ%t BLQ Qtsazn og rapélo%r r%%%'ﬁ tl'%(\lﬁp gttv!lh?gf fll’S& Hﬁt an complete each

a0 g wvmofr?%rﬁ@re“wheﬁpﬁwm dhe Rrreetymped méx'gwﬁww be established to
ensuravach adcket-poumeedebicia muistreiesbatdaastace durimthe copipetitiompr to ensure

eacPﬂbl:l@ﬂ&weFéhM@HI&@%uﬁQfeﬁla@%gt(/v@én 13Bsih @&l d@fdind=RGHI Hel Up®d the

man cFJaI d?cij](atrpoé?rfatg\{ei]\c e picg V%\r}g NS tg gﬁe ﬂ;ﬂeﬁf}éﬁl %pchgi?o%? tne I%lélg) g conserve
fuel\vatyititryss-sygiaie velqcy, tagrsiel Theme C“HV bemcalipptiernh Apqsiang glide modes as

the il vRGKsAd SimbNYranbdtaheCappican of ldelet thasivhid cohdedring scarce fuel. After
the rua%&h&\%g@ mﬁg.,& %QLe?Abggl cfe§ & idnd t@%&eﬁmm@mg@ afi@hdergo

to increase or decrease
rapigl éw@er of the bubbles to aIIOM/cIoser clustering of

[132{] agyrgierﬁae%bfﬂraﬁ‘&tr§ck&r o&v&ecﬁ’&eﬂ\éfe@ B&E‘ﬁlndn%{@&&h%&ﬁ’éﬁaﬁ%&”

racecourse 142
optignafiyte aplg toystajepiglly El?"ﬁ‘@ﬁ E'P Brﬁal's'%lséﬁﬁ'é“ orRrevidgp F?GCF%G&’C"}?P'ﬁé
boostertepgitde@niiguyatiorntmiseritn ahkGBted Ravageent sighellrited stpply pirfad! entie
des%%n&ﬁe é&&ﬁaﬁé@%«%u@%naﬂﬁﬂb Sﬂ?odﬁ&én@n@ééety@s ¢t (i&IREdn@Nand

ect|

noz%%conﬂq,u(satlgns cr‘ogwgw?ﬁ vla ou? nozzlre s:lzes glﬁes angi st mg?p%onar]y l!)e developed

by eggl tg#m toﬂgﬁg'%"\ﬂmﬁﬁt {he R %Hgtedmwwhﬁ%aﬂeﬁ‘éﬂ@ ma’t‘"@ze rocket-
powle @t NeHcle@Fetrahdey For kbl b phrficilt teaht @akdeldlda noeket-provesd a
veh’\é%%ﬂa?!ﬁa)é oRd oﬁW&&%aryﬁMQteeﬁglﬁéggorQEr{ﬁnﬁke‘aﬁ Sis wlelnas%g or more smaller

t 43
enoRRtine AP Sl vE ST AT e PUog (o o PRSoourse
mé‘]pq:?g OB boDRG Y3 SalR 1B RLRREoH WA Ahih 535K

andiga e PR ey P FRogeRs pF BB OB e 1400 e
thersipe Ttpixkityr each feamdaditsrows istnpdit station and a dedisaiodiairstsip.1 Are(grably, each

rocl@eﬂﬁdv@l‘edtvéiﬁ&é(ha%‘ﬁg’ G\Nﬂﬁ)ﬁnﬁ P@@&&dss(w&heﬁ%r 8 wck@-ﬁovbe?écg@ﬁlclémﬁam

ma¥ s&or%ﬁr mult0 q!e ro t powere? \%Cn e e%%( %%d\'/l'gg ?up?&%tﬁo#%g%r/ag}l cﬁ'ﬁunses

maifigganeg ﬁ@@(m @48 ageh @fua'ts*m@t'qnéémv Maintroancs ﬁ? iony 14421 Bfe Pl Aouses
neckdsary hadhe@naan equinenthnd eufpliesddr ipyeparing 8 udskerHpbwdrad vehicle for the

conﬂ:leﬁtfoﬁ légﬁb%mné’{he %Qet Sbvge%devel'i HEaRRG &Pnp@ﬁtloﬁ \éﬁ@sé?\)f&r%ﬁl% rB@(gt
o aROR 1 U EOEN P ARt T S 1B RGY B R 2 esd o tor

team perk@neipderesdrreding be eanpetignsel ves, and may i nvol ve

i.d t ft bili b th to tF
(4G SRS AP A PO oI A Py A epe elgh LE% gt
advaeigges hiad to Rogigs paralielanednitanameg anchigfueling apesations diireg kit siapresie
confetitoh, Q8@ ds M fefuiing atbp. Ol(lternhtm@,]thel Bfudling stafifmag Ve adpaatdd a
safg &lst%n%g hgr% th%?nvgg\(e%g?gg gtllaho% 144 zﬁ%@% s‘r},\]&ﬂesjlé }e(auc jt%clmehhood of a fuel

as a pre-determ ned
a“%ﬁ%@ﬁﬁﬁ%ﬁ%%ﬁ?PWVmbﬁp?%%ket fuel as neasured by mass or

[14@n ﬁé&ellggtﬁqgn ?&glnﬁgmgH{g}lllé rgﬁacg%er? fu%ﬁ'éﬁk@%hﬁt Q&Hgﬁrtd Tate refuehng

[imte

equipmeniidéS apg ’ﬁé’é refeinoPEVIPTRRI #1505 %@ cppiiguratiod i wigpdipe supported

rocleatgoweedds/phiclwbningfisasagmdyeblgiuel wEnkeahdionbankena &l tanks {discussed below
pre-determ ned maxi mum thrust paraneters. The
pre-determ ned maxi muns will be selected to ensure
periodic refueling of each rocket-powered vehicle
during the conpetition. [137] Rapid refueling via
team specific pits nay be an option or a requirenent
for rocket-powered vehicle conpetition 1410. Rapid
refueling can permt |long duration races while
provi ding the spectators with a close |look at the race
teanms, which can occur during the actual race as the
rocket power ed
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vehi cl es are being refuel ed and serviced. For
i nstance, a quantity of rocket fuel sufficient for a
wheoov1zdige of four mnutes nay be established POF/US1006/038750
pre-determ ned maxi muns, which nay permt a
rocket - powered vehicle to.pgvigate a single |ap of
racecourse 1429 in a rapid tinmefrane if the pilot
alonf Wit éh dixBrplé PEReBHonwe Rgivareci£MBli A FIRLEY), YefudiiBy\@Mtiah 14435Rskably has

replé%@m&rmaﬁléﬁ Qé &%aﬂ tﬂﬁ‘ed%héi %E%X%dﬂﬁﬂ%ngfgmﬁge({) Qr? mstallingfn tf;/e

tiv

PO et RB S At 04 R SR iR 440 iR S0 e
stangdril gienefuelinglequipmientdid bt fyelibgithe rodigpt-bdveredveticld duringuinaittamnance

and Fa@@ﬁ@pa%tloﬁsoam%ts f& ﬁ'l@llnﬁ %K@dac&ﬁ’é’?@{uﬁ%n\(@ﬂ 'aﬁt‘cfp‘ﬁ%ﬁ Qfl hEIRg pit

stop ﬁefd eqm? at{on 1?11% é)beger%t?y ﬁ,lsg % ogg[ﬁ?eg éaplf Agbehe;a ?%Bmﬁnt(%%o which may
PFOthehlg%ﬂqvw@te r¢feRingas ngpded we pagmergsneiesis fertepping afia toaket-peytered
vehielé dunhg ahuriséreddidd giistop, dn@tor RAIIING AXEal t&k SocR@PbwdréveaiBies. Rapid
refuéflﬂéj&{ug&eﬁtq QédjméyeaflsU ﬂc'u@@su&n)}gb‘#eﬁaﬁﬁé/ﬁ%gﬁran&%ﬁ gg the filled removable

term ned

fuel §3‘2§H° ? %98%90%%%6 %‘H‘i”@r"é"%ﬁ&%‘f"e‘i‘”@f‘t?é‘?"kafﬁp‘fl‘cé%'ﬁ‘ PfRles.
[ 4Zﬁj UlebiiQed 1B chfRQbe%RérE& f@ﬂm@ oﬁf@ur Bﬁé'”; ldQQgQin%\EqéJ mgnt 145Q maa/

ower ed vehj c tern

|nclugie1 H%éq dﬁtﬁ éefuefufg Wlpqnerg @a%m@dss ﬁ|é1n§i WEHIZ\?I' mpded to the tanks ata
hightfiow ketet, whidweayeaisovoe lat ahigh gréssoe totsopmbe dedapidrefneling. nsalet hevoid

poteﬁﬁ@éafeﬁﬁﬁé&b@th&%ayb@ &’ssBé?éi&i \Mtﬂ h@]ﬁ’ Bﬁé?gu)éﬂndch N/@lbelty Ye’i\fe)t’ng, the hlgh -flow
n vel oc

rate e!g.{lq%segii ma Lf\%\t/eﬁarge crois secttaXdl fan Ui s,nu{)ha;b car}i%m\{lcﬁ ea rﬁ? (il :ﬁ%‘(ﬁ&g IJ%W
rate w@%m’mﬁg thy fustai Kige Vct'qfr‘é'ewﬁ/lor R Aloh Bigsyfes (eggitpressiresgequired
to mahiaing ca s RN afoxiizalk @ta fquie btate)Af Ihebnjinbinfwite the irgpid volumetric

flow%@&fﬂ?ﬁgm Jgﬁeéyokcﬁﬂg r @tfp% @rQ& hﬂlle'\ngﬁ§ prte@r h@rﬂglel ecross

ower ed vehi'cl e_and under
sectloa_ag B(jrts VG d2ENg divenfiis flowand theraby crﬁm rtlgedlow gﬂ?“d}}/ @ mamtam the
rapi¢petric flgvorte] Zh@large aro$s-geetiondl oorisamey bersnyaddifidnitostaridasg fipeports
usedfol santidhd fivefrg@dcedidsy devel op hi's propul sion systemto
provi de a sel ectivel y-applied booster engine
[143¢ offrigi thLahaws avrexiyasieckehpauated éhiskt 60 traimeeydarased t@$electvely-apply
thrust kd BohsR e SusPRMilY p@fndlf‘ngléﬂsw&ﬂﬁrf&ﬁ&lcé ethrRRE4HEE I-Pﬁ»ref/é? rrH@(QlC;ﬁwered

vehlt\:@qéﬁ hsa58? U%h Qﬁ) GACQ& I"e]:' asggc% é;T‘ l'lheer‘nr\]/?n’uo bm%r>é er%rmln methods

lal‘dolfé 0 ARsaspRstspiatadto "Mf?i@gw%%"eg'f"? PeRpetitierg; 1 Mq %5‘ aMoy
Roclkwpde\'&ell veipael1619 isqrodally e sarh@assbekat gbrealdhiclen2ebovntieFigs. 6-8

excdpf & dRelR&d RFbafiBX ) hmn %Ukétepo@ér&?\makl'e Hé1 Otcgm%& ¥k System 1632

anc G T6he, RORgATED ST Ol O BB 1o e
SecqnpY ropies engine 1642, andrrqpellantlf§o. risehet-poweragivelicle 163P is a fixed-wing
alrcfdﬂ?ﬁetvlng abrizbrad @ightfuncihalityednt gs fupExdnality sitilatio SEmbtiBRal jet aircraft,
as vs%{]gé \)aﬁgal 'fhgﬁtfungt%ﬂal&{/eassa]%cg ploMS'!acy s\;)a&!g he/gs %e%/al%éle, rocket-powered

oS 30y sk S Pl e s ASCHET o RECRARRSISPACE
havigd aplacernf husiness in Mg&et Calitovt; Bolted States loAmentd.ch i s part of

| andi ng and/ or takeoff portion 1420 of the spaceport,
[144}  Fropejfept 1E3LBaprindg £ "%Helfoéjlf foFkg&tuis, ngluping it aet lipjtgghte.proxidizer
(e.g.Throid omlgky, nitregebhettodideiras dxitls, aip\Wgdregep pexbkides pathiaate, amechogium

percF’!@QleCe% £llus hsitd d. plghtﬁ{eﬁufaﬁer ﬁ;@r&éme-@l@ﬁlh kiRt ﬁﬂi {eﬁﬂnated

vt AR s S0 e b S e g o) S

The fusbikeretepsoinsiowd infedhtank €644 and theddizerh stored inpoether duehinnkot§46.
preferably conprises maintenance station 1442 and
refueling station 1444. Mai ntenance station 1442
pref erably houses necessary nai ntenance equi pnment and
supplies for preparing a rocket-powered vehicle for
the conpetition, supporting the rocket-powered vehicle
during conpetition, and servicing the rocket powered
vehicle after the conpetition. Mintenance station
1442 may al so provide a base canp for team personne
who are supporting the conpetition.
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[140] Refueling station 1444 is preferably proximte
t he mai ntenance station 1442 for |ogistical advantages
w@ea7tiz1gr ovi de paral | el mai nt enance and ref uePCTYS2006/038750
operations during a pit stop of the conpetition, such
as a rapid refueling stop..J8l.ternatively, the
refueling station nay be separated a safe distance
The fiuebiamks rey bawdisgossiavinia mt_;abﬂtm°c’ké4ﬁwaﬁaiveatclagmth&ttme\m;déf%

rocktat‘:’po(/v@rgélj Gé?ucteh@r n%akl IBQ Lérm%qde;f;f? tjquclk?ﬁ)%ﬁérg@&ghlcﬁf n o‘ﬁg I ng

St at 1444
corfyggirEB DLSKP bt O e Gt Rae RS o a e o st ks

that sareedemeled atdenstagiéd e thargekeeppivpnes mehiclb4d @ivelp nucklya forcbxample,
rockejoueied M.c@qut (Prﬁ@;ﬂﬁclu]ié 2Qair df Qtoﬁg& S’d’)}g tngi'larhé\x/ri) Qo Willen\¥ Hakibo

tankg tl1§44%\']g#g 29? se%&re ;Rogﬁeg%ower d Vﬁl‘p(l%le 0(50 n?ls? ngﬁlkdg detachable
°°“F("BQSS(EQ§ 8lqug) fB@%OEJWﬁW\S iRjthePanks ottanke.x Enepseiacheble keuplings yay isglude a

variatedfictings sithaass (ery., [B-thgs) Eo0nectihg bresduiizag ppigbét@sen fbdshink of tanks
and We%c%@g\lvéfem%clé %R)lp@]&m&&m { ARKShet é&ﬁgu?sﬂiorb %quel Hﬂlsl n‘?aq/ be

e FtaftBa & fppep v po et oG veie s Sihes & W?ff‘”ﬁ%""%l”' g wings
(1453t QR shd@‘ﬁfldiﬁi i1 Qhe%ré’dulsfaﬁ‘ s;%%ﬁf‘pré?ér%ﬁ:% % @e? pgfﬂﬁ 1650 for

conE RIS sl Barmuicrel e i %P%P‘&?Hﬁ%e‘éﬁ%i“%’ﬁé o5 el a5
valves @ﬁéﬁraitnumnssw%éﬁ oaalrollingghefdglivedyobthé prgpaiiéng tortegpéngipesTeindferably,

a sirfgle@lair bfaik BintksN6 M drdA6453Edd0 Botﬁ’Bf it dnBihbevhidHbaR sinpfy AP desugn of

the r%{eyﬁt{vﬂeﬁg véﬁc?eténg @arila% %g\@ﬁ S Wﬁurtt%ﬂ h’% fuell tar%ggoabgpra%cﬁbrﬁfu]e ng\[l
addifiogy ge FV@fea@P%Swgef%b'w%éra &8 M3y cawmemqr@ enpapsiplasueh asfpgmps and
certaipgpirel gahadsf to avoidomkeresspywas e shd\cemnpleditg ofdherrbdkgt-@iered vehicle.

Howd{A$ Qﬁlﬁgéﬂeﬁ&wgﬂeﬁ veﬂicféﬁnay%@g mt:lgée sreE%é% tahi0gsihnd ?o?eécﬁ Bkgine and
S H Y T

and pezziRg pkie tvilvRg apthieuniis|mag He ecatigiplibloairgattupl apchppidizet 19 one combustion
charfi€ kithe QIRNEINE they @B 1§l cOntroNsbid t6 Hirediiiidh Klﬁdyoxﬁﬂémb B6dth ket dlnes
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longiglinaizrie ntowdvert the seronddeysodketehgigaTdaydieiptiatian vasusieied ob the
rockﬁt%wéra@ﬁlcfétwnﬁrelﬁb&htb ftHe‘anErﬁ?o%ket WY dy MH%Me é‘bl§|@llt?§f s@éoné‘ary

support the rapid refueling. 1n order
r°°k?teg%f('/%‘|pc?ce o%té?ﬁoFs PealPety i ssues that may be

[1468S %06 BbrGurivioh hhemrﬂﬁry%&&%H%lﬁJ el m\éﬁ'y% Ldncal kR WhildGhe

secet B R G B e P A At e g velosh
and fegistingerelpsity: Iniapeinar sendouiation dhetpripansicis) eudine hasiedlectivelylispujteliable
thruat @étings hidBovRIBSIBAN thAikt fbHvElicaPlaR®S UREBr hdMewenth tﬁ}blﬁﬁl&w Rbrse,
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unct | g
use‘eﬂf"d‘g@‘i"l‘?%m PV’ ViopTigrrationg, %‘?‘fé’ﬁ? maymu amadth giriishdut at the
expaner febrspoing fuelcht ihe Inaginem vatel | Alterpatizélg oadéngink aarebel ran geonserve

fuel @ﬁl@%ﬁﬁﬁ&ﬁtéﬁﬁlﬁi reBdOhAnTe Je@c@v @bﬂaréﬁl@ raﬁft’é@sﬁ’&i doRRudtitsil of hk BMthary

s RS SRR RELRR, e 1 O vl o0 T Tl

[147¢T %&e%@ﬁnbur&ﬁﬁ' opﬁ&% ?o? th@@l‘{ lrhag maPbPdldhibd 9Mhd Rcestb ﬁfﬂﬁjﬂé Gariety of
rer u

Pf°p{1'i§% Rl R Encstbe BITRRLRIHG woph Dbt liar B5° pLn <t sane
fora Bﬁ@lﬁanfaiWh'?ayroré'éem@drytﬂwusgt@r ertichljakepH.alhelspcondaryirorket engine
conserve fuel while providing desired performance
characteristics. However, rocket-powered vehicle 1610
may be used to practice other aspects of the
i nvention, conprising perform ng nethods 50, 150 and
1510 and aspects related to rocket-powered vehicle
conpetitions 10, 110 and 1410. Rocket-powered vehicle
1610 is generally the sane as rocket-powered vehicle
12 shown in Figs. 6-8 except as discussed hereafter.
As shown, rocket-powered vehicle 1610 conprises flight
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and propul sion system 1628. Propul sion system 1628

conprises primary rocket engi ne 1640, secondary rocket
wepgrnz18642, and propel |l ant 1630. Rocket - poweP@&rUS2006/038750

vehicle 1610 is a fixed-wing aircraft having

hori zontal flight functiongp.ty and glide

functionality simlar to conventional jet aircraft, as
maywe |directdl tovigeivé b @idtle nlihbey Bitthriidi RO&I4, QbA lab Toy, &I and full thrust, Itis

und%rgtg&:gﬁa't gg)\f)\ég rv':?rge fe? élﬁfn% E/Sésmf’ﬂr& mﬁa&g/gpéé)gof thrust Iﬁvels and control

feal P BPAPLPORIR ‘%f‘sm%zf FUBRE S ERcH W"?(C@?E‘%ER@P‘A@ES such as
the menbier ragkqh pragings, dife raxiumglrest ifan thivlepigines, thr@st lavéle fontha engines,

contkdNadiBbt Bk dhdhfes %m;ﬁﬁ’ﬁgﬁ J:hﬁeénon&l %Ar@rl)ls Féﬁco%l stgﬁﬂéanﬂ;ﬁa%g td TR&/amount of

stra{ie«rg\g c%lrﬂg‘ge ?lonsaf%r tﬁ 8e partlrc%Cn S %Pd carr kh t?foae sictjta g’ﬁ%x%tﬁ??%&éWe
evertef ek IeURss M hecaReI & ustl@s fhe ﬂqwatra 6tfuel aprbaxisiepideto the
compmtno:iﬁhamts&r @ia canminy punpP a5 AhdiarbeleseilligstriteinUrgy. 8.1 uel

*} ght net hane, hydrazi ne-UDVH, kerosene,
n4 yd\sswe@ @P?ﬁfr‘i’a‘ﬂ“ GBUIRSS C3HRY R AP\ERIE NpFAeT EBB0 anasthruptyeptor control
mechirisnisddr maasyubrang the regpetgoadredichisle bal yimbe ofEntd&T Hd mahiludk of
the loQekKflustive@dr, TR ééle):hon -gr@mglt\ér'&lnﬂdu%tlmseatl@ E&ngy msJ Q%Hééﬁt fora

ox] d
pa”lFﬂ%ﬁ‘e%%?&“%Me o é"ar*%% for WQWR%thW b‘*é ngied s‘afy@dhwef%fiﬂv
engipg megsbegfdantértto plrndibtprqyidieksasthugebntaiorrather thim i taxve sis@dhyvelocity.
For &amble &)nﬁé)ﬁ‘r&ﬁthe@@dbﬁ&éhﬁro&@@n@h@can%@néﬂﬁé/ a Q@nn‘féﬁﬁt bb&Fand remain

lgnltgglgr? [ tnee&&%bjléntpgurﬂﬁqo%k % rf?)%m@coﬁgqura?on g\e seconcpa rgtf?(et e{l%nekcan

'"C'%’aeﬁa'a@ smallprig Reosterp Ibafcﬁfe THeday W%ﬁf ﬂr@ﬁaﬁ Feéqctel.d &nibg racp gam and
pilotg.ain aheher exaopedihasmdondagtrakédt @dgir@tab heludeGraait of OWMEHEE boosters,

sucl’V&‘erb&lt fived b%Bsﬁérb ViR laYurl‘Flé’r'eQm o cofffurafidra e ls&onda\ry rocket engine can be
may | ncl ude air P

owrgl £?§ gl t&E)n Ja :‘-Ilo

POWRTED 4 818 BIPREER SO WaRAS VNS HPY mPSeRer %Véiﬁ'k °5p ag %ﬂ@

Howeg.pueiya cpglipgraienmaydhavedimiledabplicRotk otiovpadtiesie eiskes\aé Which saifficient

oxygkf t&h iERptambS Rhdniebdéde det achabl e couplings (not shown)
for connecting to the bank of tanks. The detachabl e

[149¢ o Uy furthgyshevayin FincliSurdeketpowernet! eahipledB1Thanipaiudaineale deflebiors 1656

on a(rdz4k of sédohdaRQBokeCDBIRETEAR thet rRSIRBIRS! B:litZ61ch fRIMRhdghglRe tor&ce a

unlqbg%up(fnllﬂe Qses ag%éc}hn g{bqhé J?ﬁ[ %go(ﬁhcﬂo I%Rtwﬁ{hggo&/e? B!)v?%ed v]ghlclfs orits

S1. on n ano con

tea"fa"d EMERLP! ‘B% FpGied PR theytecedprY dpckt evqw%ﬂcqmlwﬁ“ﬂn ipphich it acts
as arta¢kgine povierbeckfiviallior plogiding the hniae sh@idngedegerntedoakbitdovered

vehitiB @ ta\’)dlr%%d [idcterdre ASwithMQANMDIE Panbd & the%@ectaﬁd?@ A@EHQHE@ it hozzle

oGt STp PR Pl B im0 5 i g e
umqggggynch%ng;@@t@ﬁldgpgﬁ Negxedefieatss 1666 ¢8R useskat plinjes dpsproduce a
signsit@de\seud 1dp e réorét- pBWéFQ@ve]:ﬁ@énd/&irts @R twhid thdt BghidelEbeing fired.

Altexqglkvlel\/’ g{oyzleozjeﬂéclib? | tJe @Qﬁct&%&jh&eﬁ ggdl%géiv?tgé §?OE)"§%) Lh¥ !

alr o tan
S'Q”Btf" etsﬁ‘g’déﬁ ﬁ?sﬁ%% S“‘R’Mﬁ? l‘l’FF”&‘é?ﬁth§ i ‘?’qut'PP"fP' ‘i"\‘l’é“'ﬁ!@@l"‘@ﬂ” gydiblgyange of
memnﬁmesrpomered vehicle and can assist wth permtting
uel tanks to be rapidly refueled. In addition,
“505 hé\S{%eféhfaYnn'éE'g p1PefP?é<€faq9r~9fe§ Vekiole 1§10 Mawigeiude Adeind peferator
165§ sugh@s 8 icyiventiosall bdin erssirg wtish @n dugresnt tae sbucdgenemalioncapabities of
nozil@deﬂé’c%r§1 686 Bﬁ&&iﬁﬁ%ﬁ Xltm\f% B g@&‘mﬂoﬁ ?ﬁb&%nlgﬁ c&ntn}ﬁred wuth the

nozzle ?ﬁeﬁeﬁttorg ‘ﬂi\e@ 'ﬁ’ undr%)(e’T %]%' may BW%}L% %?Hﬂdo wgpéepﬁg th.F g?f ector

noz%eéd%g e?i@\{mh*@ sipigr woupiep thetagperatadidmthe neralp oefteators), playa previously-
addition, each engine may include its own conbustion
chanber and nozzl es. The val ves and punps nay be
controllable to direct fuel and oxidizer to one
conmbusti on chanber or the other, and they nmay be
controll able to direct fuel and oxidizer to both
rocket engi nes depending at the desired | evel of
thrust or fuel consunption. As shown in Fig. 16,
secondary rocket engine 1642 may be placed underneath
prlnary rocket englne 1640 to apply thrust along its
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rocket - powered vehicle with respect to the primary

rocket and may include a plurality of secondary rocket
wenyrnzEaspl aced at various |ocations. [146] | nPOMES2006/038750

configuration, the primary rocket engine is used

mainly for vertical takeof-f3ywhile the secondary rocket

engine is principally used for maneuvering through the
recoeiad i@ slon dfthie uhiguersondl, sresvercantplily thasclindogmbiated viaebazleidefectors

prevloﬂsl;a&% fdd & Qﬁf/ b@l‘éféatub&nalonte lf@pr&ﬁde %rsﬁurfd%%Kﬁﬁre € fHe ket

powlp YA RSS (AN DRELTEY P PR Fod E ATTvge PEasHnd Gehg At pndor e
nozzipdediepiasy dnragmmendyitaghithe pilet & euatirememprs plbasteareln sddiion dbg Hjont
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provicdedits milfdle EuastoeBIPitiRaskeeieaak fahd fadbphdet yacobectifiey @ndiatiosnid
megﬁﬂgﬁ%é&ggcgh&gctlonal controls, etc. can

signi

cantly add to the anount of strategic
(1580 Nss slerah Fighty, dcodrdibdiie oh@erebogiaiehtioCthe Bimdngorapldme disyalization

sysfepleﬁf; &efgrablg% p‘l&sta'ggeoeté&' 19?[@ BdmrbhuplcatioR Wﬂ?%@l&ﬁ pow-ghaﬁ l\’éﬂlcle
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syseori7iréferaigy pearpene b Brephichey iidnvibe rotiggrowerdd yshiglavi inietting
plurfé Sbed e&talrﬁnlg%&mléa'is ift8 Rbtlr&@Ret pRME 1740 2B ALkits BAGOrMRFe 1BEKBL nozzles

172'3 oylﬁe roc e engpo nQee%'t E 1;‘& p efeal’%ﬂ/ rEtQ.Ré‘@E flyeﬁw‘fctag rwhgfﬂ%a&%e |n a liquid

maneuv

forrba@éwve fpr Pleesugter SPRYRY: d'hecgh BunRal A} Rrefg@bly fectivis thegbrmipals from
the béuduaik vid earidoit 1724 betweal tecitvd.0OThe@bndaingayieciaie rbmpganers specific to the
typ@&@hé}@&ﬁ lﬁsglzl %ué'FPa)é at?ﬁxu'fd ’cng(I fcgr'n%%toné H'mdie &@Fntcblg HJl f% tﬁ@@l‘a@ﬂmcai
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or fi6 Sl Sagey ort A rg sty O aivaoal Tl s o °8'adgf)¥e S g o
Coniuit hz2d imay alpe iptidderalirsaod othergamiiaiatteidgyices far pantrolingde Rreparation
ancIf%Wof 186 crehch8 td nj¥ddr@Grhp ¥716.FifectEEAMP bRferadya216 defivees thd dhemical
to lrﬂec 9 Eaé/ 1 ;190\451‘13’0% p?e?&ébqr 8%2{1] dge]%w?iﬂtﬂh@ Ip@mgi ?gh{ltg gﬁ%ket engine
nozzlgt . In another conflguratlon t he secondary rocket

[1 5?3 gj{hreevlsga %dent aty%\e er%@m{d V] fa c“?lgmiLAI rera8 K%tat z%glg§ ﬁw?{] Eonse to the

rious tinmes as se

heat gftlee nlwaﬁvcamqs dreshemipaisin BYrp é’r’a%&%ﬁﬁ#’@“'af ??é?f In one
secondary rocket engi ne can include a bank of snal
rocket boosters, such as about five boosters. In a
further exanple configuration, the secondary rocket
engi ne can be powered via a solid propellant al one
whi |l e relying upon at nospheric oxygen to be an
oxi di zer. However, such a configuration nay have
limted applicability to low altitude uses at which
suf ficient oxygen can be obtai ned when needed.
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[149] As further shown in Fig. 16, rocket-powered

vehicle 1610 may i ncl ude nozzle deflectors 1656 on a
woewzhiz018f secondary rocket engi ne 1642 that npdi/iig20061€38750

exit cone fromthe engine to produce a uni que sound.

The spectators can use thesgni que sound to identify

the rocket-powered vehicle or its team Placenent of
conflghr@tiatietht Ehoty 8f thelcoloh Mapexpcatcadiyy thomkietievengths endine. ahis may be
accmhbgw @&Jloﬂ’a ténﬁbey‘mfré:&nglﬁve @R&n‘ﬁca?ssto fhe bRAINE 1 gﬁ%bé&%&ﬁpngﬁ?

ci al 35 ﬁ uni que oun enever
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var.oagﬁ@aﬁapgné teah bPHkiodsTeds Hy gchﬁe& gwn in Fig. 16,

t - power e i ncl ude a sound
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1155 g h%?h?m@a'ﬁ gthe plener sseg pyoniise eue o ateraghadal salseWhen mygtal salts are

exp@yGioeHn famy ofike oekaf plny, By twcaay:QNchﬁtugnbrlfs&c&awa @f the metal. The
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ot "OF _anof her - me
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but rat imited toaa ling siimetrowythat is elraragieristia ot thdt tdl. Bevasd] erety sHits, fdn example
alkak mbiEiRhitsS yivd &FB Jh@rﬁ&ér}éﬁ‘&co%r ﬁélﬂ@i@lthe%mgﬁ BRI Ekdiihles i dnBflicals that

vkl b Rl BBl ot BAS  p p. car
chiofidonfabpikehipriden coppershigfdegitiin @nmfim avgrEbO Ehlptide maganeRechioride,
sodiur eigidtide Ghrortism Shieril. PReEdhAIE cl@iiils @6mMeN wb®in irélbrks displays may

usecg IQ:Jo}n}{nsﬁ rﬂoﬁ)ﬁtﬁsn{lfﬁg ag?r%ﬁﬁ%%e@m atfeea%]annﬁﬁi cﬂfon e, aluminum,

r ocket - powere except as di scusse
andm@feafter. As shown, rocket- pomered vehicle 1710

[1 56? 0 rﬂ%‘ a"ﬁgrﬁatﬂé Mﬁ%uﬁb 3“%)1] sﬂ&#n‘) Qﬁbkéyp%gr@& \}ez%lg ’171\M‘Eoﬁ1pnse3 a non-

enhances t

reaciye MK YENerBieh Rick preides P%”a’ﬁf‘%\’ﬁ ‘%%‘ftcéﬁ'ﬁ“fmikf Whay fh%ﬁqckﬁtev@e is
not pingiiedf Tiemooneciye smoegyendratdripesfarabtkarts afhgfientheirotka engine is

beinf a8 loThAilte tﬂmﬁﬂ?‘af co?n%ﬁéiloﬁ s, 5RE 2P1n JBIow @(ﬂ@'of‘&n‘rﬂ‘n én% or

the VIchUb@e Qfeouinmg r::fc):oho f. Y egﬂwce éock?tﬁggrbqrtﬁm%ofﬁﬁ@ (ﬂ}%/ﬁrwc? s g

smoks gegerpigb Rt eiddnetifisetiop enpkeliedamenstgtepis rpekgt-nowe we éﬁ?’i"CE s Qllde
seconds to 1 mnute, which permts spectators to
easily follow the rocket-powered vehicles along the
directly viewable portions of the racecourse. In one
configuration, each rocket-powered vehicle marks its
plume in manner specific to that rocketpowered vehicle
or racing team such that the plune identifies the
rocket - powered vehicle and its path. For instance,
each rocket-powered vehicle or team nmay have one or
nore col ors associ at ed
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with it. Thus, each rocket-powered vehicle may have a
visual signature via its plune, and it may al so have a
waownd2asynat ure as di scussed above al ong wi t hpEI/GS2006038750
Accordi ngly, spectators can be provided with multiple
cues to help them keep traak.of the fast-paced race
occurring overhead amd the excitenent of the contest.
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. or,ralatea ur at
g oge oo, gt copid (i APPSR BPURS et maton (.9,
racecWagsmnnbl)avedlgam:fn infbrenatangecaiged fioim fighhwoptrdd ¢. R yowrpdransibaation),
nav.ga.opmwaﬁbm@nt @mrsatsurs% §e¢w .ta,eém%rss: k)@rﬁ!lé%’éh&rst @ gt Rl tevel

sens{%rs %etr I at ce)g a}u Slﬁ agb 9 dmasy ﬂ'% skw ant 9%" \é%“f % tregf%ouge t1928
showjngd %W*Q%O@Wéfdtaﬁfe'ﬁﬁ%ﬁ‘ ang 61e<§>l=“§ent 'n%ﬁhorwi ﬂy pilai's Vghictd i W@PW
ther@c.cording to thrust |evel. For instance, as shown in

. a first 1portlon of plume 1730 emts the
(158} agﬁF‘a‘Ft't'%Pf@f@“%‘f 9RHMBURAYdE amines 198E spalrasiadiming when a pilot
appipadhpedrieatais bbighlea@f dikbr Rebles Shidvls @soﬂtmrasmr@spamﬂoathm@hmbves out

of ﬂ”A ra%@&:@@g tuﬂr‘?erl to? ngsééf V‘HUH?@ rﬂ] ﬁ\ﬁ \)M}b&rlﬂ o* tﬁe agé: %e ghd Whﬂmg can

fromentr
”as'b'éém%‘%‘% S'?"Wl fericgiain wakingsy H’sadW'T‘h*a‘f“I‘?eane ﬁ'&‘ﬁ"%‘%ﬁ’ @”qsﬁf’é*?f’t Pé‘a"ded
to thepiich stidhens ylbating, a eoiedh hasletiieeild isrusing g pifyingre aining abund. Gmilarly,

pos@béﬁr@fcﬁﬁdﬁ@(n@t éﬁaﬂﬂ‘cé‘fﬂieﬁ)rovﬁe& Wlhernqlheﬂﬂﬁl&lé %cé%gfuﬂfl hHéTEWQyBgiﬂt such
e seco

as naw#a%lré%aro%ngé gﬁu gyon Vﬁ‘rll%%ril’? thﬁ yghgevmﬁrgl 881% CE%{ erpan O%Preenghght or
mesgapRisersiapivben the @%Rﬁ)’t‘%smb'éfﬁt"?mﬁ Hgcasef B!b/tpﬁ%‘ﬁ%a Yilieshpyips- In addition,
tactile@ng@iibledinticatidn® Barso @k okitd dforlse@eésfullylGomplaontt thete & Overall view
reacti ons between chem cals and the atnosphere, etc.
Preferably, however, the first and second portions
i ncl ude common colors identified with a particul ar
rocket - powered vehicle or team such as various bl ues
for one teamor various reds for another team [154]
In anot her configuration, the intensity of color may
be deliberately varied based on the flow rate of plune
seed sprayed fromthe injector nozzles. For exanple,
an intense col or may deliberately
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be provided during vertical take off or as a
rocket - powered vehicle crosses a finish |ine marker.
wab@7p2dier nmay be able to control plume vi sual PCHUSZING/038750
system 1712 via controls of the flight system
Al ternatively, plunme visuabization 1712 system may be
controlled renotely via ground control comruni cations
1928 roaytalse ircludeiemitgsI928mnd bositaie dsdadindicend, sgh patashing in tdde missed
virtudt by ﬂac's)ﬁﬁnF ﬁ@sﬁﬁé’ pyRR iPSr OB RERTRE picPsUeabilif navigates around it.
automatically plunme visualization system 171
[159hC Befedingvgpwt to Figo @abnda, specttbreserverciodt (FlgoR0 aetkpe@dtorebmeputing

devide a9 (R Qr@%&e@aﬁt Shoh a@c@@m@ kiR SREHs SR ihvaRiloHd e@tﬁ@r

s R ieSoral SRS hEterb il it LRy Ry CRT g S fiepubegs
abovejalghg withTig- 43 texaepisasidescifedthprealien t Spectatqtrervar039 mpyohes separate
entitgRdiihe Rleetrficoripeiet 87QAS 34, i nfali Be 4 bapmie IobfthiGhtitafién thalsSettor

servér%?dﬁﬁéﬁe%%eﬂﬂm&&n@%&ﬁ%}iﬁé‘? opéro@t%?%ﬂpg@rsfér% y bt? 3 {:ompletely

erature roun
sepayf arﬁ%ﬁﬁ“@ﬂff\?@ t%ef"fetré FRIPRYpr $7and 88 Haran o BRY “0(‘ P&ip Ic?fﬂﬂ"i‘fbcaﬁﬂﬁ‘tw'th
telermatrly compuier 8Tlarti@4.aSpecta®r sanec2ad10is)a dopdting entityizat mistaeisingib | C
spec@éflorg B%Emmﬂeﬁ\l to p%\ﬁfeﬂter%b&\} in 8 &lchg conﬁ&ﬁtloﬁ XAEds@oR éﬁﬁdnb 10,

110 ?nd 1?%1] Sﬁut eﬁac@g}é maw%&;%lpéos\!%lgg stgﬁélm%togler ra?%rg{ateﬂwrrﬁae’uon o
specipdqs] syahiep isidescrleagitsiona withothe ddseriptionder tejerakty APMERF a5 adi3d In
addiidn|gpledtaton se k@01 @iaay demil pedaorsl o itiérha divddIyolihGdde @ericipants and to

be lngape%lv&th g%e@(ﬁ qu?e ra&achgghe Such % %Euhdjrﬁwl raéeb%ltEe %gﬁ 39' R Eacﬂﬁm

gnesi u manganese

Specttﬁtﬂ' 5P éo oé‘fﬂ*’aﬁ’t" 8, Bareing 'EfP’i”lﬁ'Em ‘We@?‘@@ﬁh?tfie’ Bﬁ‘é’}ﬁ e pirgita
varieyorfgamihy optigedsubnashinuelaningsgaings ity sarivignis sieshedistonmimpyting

dev.@eqyp Elév&b ﬂﬁt s%e&ata@ Glyotﬁe'i' In&Ha'siceH HeopleRHYRE 10 IRaPRE ﬁ.m R S%E&ator
com%H ?r or ar{nn%purpos%sfor bth?r a{%cmg ﬁ)ur?)lr)]s&s /g pec{a%r coLn(B)uﬁ(r% evuce maIy ba

Shown

Speqf'éﬁiy@??egnﬂ 4]yice Eﬂ‘r’pb‘ﬁ rasiag camnstien cBieterably howevee t@éﬁ%’»‘t‘%‘tf gpmputing

devitd 1 & bonpéntivriatkempainy dévisaCdutivas d pesohdl Higiebdssisantad leptopvatputer.
the rocket _engine is not being fired. The non-reactive

160§ bR éhog’é ﬁb?%?‘g SPQstAiaT 89refH RY1 OtPIP?%%b'VéPF‘PW%ﬁ’ iptagace gieeq CPU

201£4ngiarn®rdgs meediurn gofe| suelilad Dhabddivel lathefwlor abasisi@dtorage location, local

menFoWT’QrU S'FHe%er%Qr%}rﬁéﬁnclli%U QF%?ﬁqéMngﬁerYa%éé Qi 9@% %ehd%d QH&J},& ng

erosene aQr e Vio burni n
"e“"’f’f‘fé““f%&‘?ée SLomgg MeEUT gP 10 el rbhoiRies ﬁ]‘?ﬁwﬂigﬂf ipgteycting the CPU to
perfgini vdiiong) stenstsechaswkaridige nsiatet cacingrinforreation toispestatdr toraratingaigvices,
hostfh g E;Qnéi%ﬂ&ﬁ Sh FRb Rfothiof, Q%ﬁmnﬁ%ﬁfe&ﬁo%%ﬁ@la@t whth race

partlgg?;js FI)n T(J&{uon 8pe%tator serveﬁ&Mﬁﬂx% a<$ \9% lﬂg tp%?n \I\% %Qététgl%ﬁ%mng

dve
devigg OF‘erdeH%ﬁ ‘? '@é(%feia\f@“e%ﬁ%a“@'é'ﬁé‘?ca?\‘ﬂ“ Shi ghI ights its
[1 6:%: L%ngovxpws u’g Iyi;,a Pecgator com;gmr}ﬁ J?awgen%ﬁ H géne%ﬁ)y P Im%}’l seggg lﬂ{%h‘?c% 2112,
Y ?1i1f'1@“d( psieregemadivn A1 He syoh gad h‘éff’ divee? W'ﬁ @msa'P‘e storage
locatiabClel mproowe leied inpatitievided 2018, drelartispiayzh 28, Tientér@ac inhyiaclude one
or né@rhﬁfaggsnﬁfcﬁssoa{ mFB?:Bén&’ﬁnérb%@ Rethd hiRRaca8 r@oéé&h@dunpﬁ‘i\@&@f@s

roduce jdentification snok
SOty Y MG B ALS P (s SPSTh B BRHNBG PR RS
inforpriatiomdromi the rpbdtatertspyer agy/ arttarteleMtysompuieynlaying sasing fanpasdased on

the rad lhfﬁlﬁwaﬁJrﬁ&d«ﬁnt&ﬁcﬁﬁ@ﬁtﬁﬁﬁce@ﬁﬂl?lﬁ@l&. The Mbrﬁgéaheoﬁjnﬂﬁ@tﬁdf/&acmg
soft\m?é{ f(tpr?d f%é’aazﬁwa“&l %hrpgalgéergrﬁg’ LE% to Qc«iqjﬂ |J’u%hré%e¥ &%Fred vehlcle at

any HBW °gYy d‘Fﬁsg’f thq devicya a%r@eﬁ'wvmagﬁs Witk °‘h‘§ foMRUers WWRGA “Eé’e]ﬂ%?r'f
of a rocket-powered vehicle console in a
rocket - powered vehicle, rocket-powered vehicle 1610
shown in Fig. 16, in accordance with enbodi nents of
the invention. Heads up display 1910 nay be shown on a
rugged di splay device 1912, such as the rugged
di spl ays currently manufactured according to United
States mlitary
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specifications for use in mlitary vehicles. The

di spl ay can show a wide variety of infornmation to the
w@edooti2a182 a vari ety of views conprising vehi cl BCUS1006038750

information, racing informtion, maintenance

i nformati on, navigation infsgtmation, etc. The display

devi ce may be connected to flight system 1632 and/ or
conrettaeio ofhgsdoaipsied tdwéiet, gletus@ongy dii@sesto rdek @is vitiGal Sénxws phart of
actu@l)ﬁﬁﬁﬁmgeac\éé ﬁ?ivdé?; fr&hh %L’t@%r bR 08 i dRY a m'é?&ﬁepgrtual com'Retltors

oppetition 141 and
onnGiHlY Sheior et 2530 iy B S Sl el o419 e RpHaovcs
211Q/mpy iergctodivrentator ssrvet 2040 feeraciomeamesi t ors 1914; o
ro2] PR P ARR s TN SR SR g AT L UG ARG compliin
deVlmviitygdiQVesp@ﬁ@tprsscrmmmsft dwddevedetp bl functiane ctrtadderothehpmlered
vehidi® &8ss, WhicH bk be R¥IbdMbE i &PRteraPiVY Miakrat to@iﬁ/ﬂe hd UQeIF wiSa I@eﬁ\ds -on

expe%%rlicléaln oWa g(‘ﬁ(fl@fr%ﬂ‘a'\ %%E&%?alttor Fn%l se:l'e%f’L a ?oﬁ‘l%eyfstk% %rln% u% an ?c%ap

facei@'ze& a“%\ﬂlsrwa B Pl Yahiclsiherasn fr Waﬁmswtq@zzce Thiedisplay would
prefératflyoshowm tontnutes famentedinyagbedepiethrtiat setlalbyckéthasefs| drigért by differential

GPSH malétq@\valehamat% dld&grﬁ’énf'@fttﬁecﬂam;ﬁ&%b?{é?gedc Jeﬂ.meé J,A & \creen

matc(f\e? Iﬁ'lat wh{c& ﬁaq?ng pléce in %g éeeallalﬁrr n‘g Wﬁ Hesr }Ifckﬁg% SB%C(%‘C %ncle tche
Spethfmawﬁ'?ﬂ BECH ieae wstber of dmwtions i mighbinelyds|listérinagn on heeackpit
comelstitionahd bt Alidikkd) viewkitlka biviibal inBfudeRBdUsRNdrivEOWBRN\&H-tiR! S
teler?&r@%&% Sor (IIFW gg a hv(e;eéeg fggaeéf }ﬁg ra§t)1al ngﬁl?f\eﬁl c‘ﬁ.xsi%? ?9& %‘5‘&%1'8% allow

eve ,

the spESiatie grean BSEO RPN oo B /RSB SR Iowp o & umbor of

diffepshtoamags briidersétatstisardforoiahies ingguniantigesntss irgratieddnehe rocket

vehi€l&Y. ITB8SpekBeAdah BAngp nfulliBle Piditn i ¢RBh &ldSitloRe Jg%’n&ttHeQﬁher
thereto. [158] Conpetition information 192

[163] n &1 and eonfigurationpeeier@Popemted landes stdngesst safetn growh@ra &meq:batbr(mtsmg

the GORPHIRGBLRS N c&ﬁﬂe%rv% t%@é’rﬁ& s@rfvercf&rﬂ%rop&%mhlﬁllt@&eamm%spxlot

tun
ol s, R i) ISRy € irau ot o Ry on S Bl o e
OPPRKYY AR iaite (EMGtgiea fogltangiae boostifem theirizptapgompiier oy hitihg 2 engcific
butt@iutidyea polé-sqMcRy tilneffan@hd afte pra@diny tRSinnidg usaelgthd rdMassword.

Thu§ @&atc{a ofs Bl a&ﬁé‘ﬂ{//%%m\(}@& gérﬁgﬁateQﬁQ oc%a%%-gé]\lgﬁ\‘é.ed‘:{/?ﬂclé Qonfpgﬁlo?

suc rati a contr e pl

[164!]JSI_M5 [Hanydldsg AR RudriaManguve Gidebtruritritdtibreétiork POSi t i ve

i ndi cati ons g not shown) can be provi ded when the
[165) ¢ Hisy3tem ppelistse mplewe@fﬁftos otaniEmgeiveriloting, aafetypad entertainment
expefiante ffa bé @it @26 a RangelebL i@ Rk mnamrfnb WistgndntafichNgwonk. 1t

prefé’rhlfl} ||1'\5%‘ve%\ﬂ£ gaptl.ﬁ@ 'brgbeﬂg’ fxéigﬁtt%gutigmg{de P lay &fgi (i:odé vaﬁ&? Sfdéfnats with

ow t he ve

Varyg‘ﬂgfzgé EPW"FVS?SH‘%%‘%’HV"E' virtual pylon. In addi tion,
1 66? Ak 6 R%Uﬁ sQ'Aﬁ R%&r‘?d n‘ﬁé’?ﬁabé&ﬁrﬁg éﬁs?ﬁg%taﬁ%n/ﬂ&wﬁ% ?Mh&iﬁ% g ot

) or success 8% ["feti n era
"m't‘ﬁ'th PUPtS JavigRiarsy P'\Rférar'f‘ %grfWGreé’n@"‘bfﬁérf‘? age leggue gHipials, safety
officialsdredertlgviaiionsidpimistigtioh (FAghpengpniah traipilg persanse al-sité faba, dmote

tansPYANnfF, @Ehnf)lbg'}ﬁd%l/é'\g)eﬁshﬂl KOs, Qe)féll@éqbrbd'&c&'f ﬁ&l’&né/"ﬂ'%ﬁletcaﬁent
| ot .successfu | ate ar ound

ool TSR s AR 98 g M s s rpa e
aU‘OQ’@*E@d‘EtFF%GCtIQTDQ“da’ﬁ@ f%ﬁ!ﬁﬁ@@’f@ﬂ mfra%re@fwat i ng device 2110

FLg. ner caQr

7 i s i vk e agees af Bare e s hedpegpg teion °

Netyahgsmtrasesconvrigesemss ”ﬁg‘f?é%fldsﬂ ria) wordsdoniit spgctaies wpigertipns®y
and 34 di scussed above along with Fig. 13, except as
descri bed hereafter. Spectator server 2010 nay be a
separate entity fromthe telenmetry conputer 87 and 34,
it my be a separate logical entity fromthe spectator
server 2010 that resides on the sane conputer or group
of conputers, or it my be a conpletely separate
entity fromtelenetry conputer 87 and 34 that may or
may not be in comrunication with telenmetry conputer 87
and 34 Spectator server 2010 is a conputing entity
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spectators to permt themto participate interactively

in a racing conpetition, such as conpetitions 10, 110
w@pw7124l82 The interactivity may include proviBPCHyS2006/038750

status and other race related information to

spectators, such as is dest¥i-bed along with the

descrlptlon for telenetry conputer 87 and 34. In

excligment W thikye dpagepie egté?'Y/'éﬁW lo\§'B0 FangyP 19elehirowe S gacing pYspis will be
abld t0 acaa$sgheaspbrt totn e tahdrewiotely viaaigeof ramelverip-camt svillde devtaglety ®ith an
acchdAbR! iMBthatbriftn SREH At R mdtBBwHaPHR&r dnbsi lirkerfaSAGA tHRSsport,

voting on racecourse options. In addition, spectator
[168jerreRaidkbsOAINBacing Mawewsiering dnstrumgeniatidnOvetvect i eferbigy uses simulation

tecthBR&G) t@ErWaﬁceQﬁe &Eé?ﬁﬁce%?BBle?ra&ﬁ’g Bl AdierRes) Virhdtidn @f:hnolo y is an

wsefd B PRl B SRR Byt e B PR MR pnioe

faCQ?Patpe@'pfe@t”a'tmﬁﬁff@ﬁ“@t'%@e i nterested people may use to

[1 6%} 'ﬁng% ex)g S &{ aecpg g‘?‘%’{%";“g [nsgo @? 'O”&eg"ﬁg(d?%{%%?gly a hybrid of live
andostypisimulagioncRstidndieat biends e astiracrith  wigha! yorteos fighyriath cdleriayscle create a
hybfififedtidi of @fdrtigmeR Mealbohd hasmevePe@bhedal y, however, the

spectator conputing device is a conventional conputing
[7@le vReiesringde Bipuress?2-ane 83, sathapckelingivered velisls; indicgied gererally at 2200,
may éprty OPbAe A EY of insthiflintafieh b @ldiedi Nardvai@ to cRneciPO Greairal

net@%&\ég%?%g% Jpé’n?faﬁd‘ t@? ecﬁ%@ﬁm l§t§ od ?]ovlar%gﬁ{o eﬂ&@seﬁso %éch rBeket

POYgFqd\yghicle 2208 b PaETy Q@éé%@i"ﬁ P 62°§t %‘F 8EReOII822P4 19irack lepatign and
orignatiaray all tigtes.. In‘Plaee ofir es araagmemistion lckREeceiyae 2204, amingtial

navigafidAls s@éﬁ?éﬁNS)i%@fbe @m%ye@%raﬁ@am Bl?ﬂ)d??égf g@ﬁérmg ksformation that
er.a

charac#e{l%lvg Iposet;rog ?ndI °ﬁ'§?a}%'88 Fﬁaormé'{l{aﬁ f%r ‘EﬁSBBfr the rocke? po%ered veh|c§es 2200 in

thragdipppsienabspages THe eRMEHRY mﬁage@a aﬁ%ﬂéisr?aoq Frwfena'?m?ffeb?f’vefﬁages in
resSipeCtioft tansiaiong titd rowgtiotle\dyietics. Bastrdckg poweséd\ghiga s preferably
con%&,%‘% B 28680 d?gcggsmghhtgn and permtting spectators

to Interact wth raceé participants. In addition,
[17$]0 €E4cA tddket p@eveiiveEId BR0O0RILY AIEd calr$ a Wihers britRyithIoVidee IRBtdrdess

(D\ﬁ:@?fﬁ ) op{he ?e%&gl% bf%ltg %We& Q'réﬁgmﬂérngelv%\ﬂi[ﬁﬁ %ey&kaﬁg\ﬁered

atiron 1n
vehjigp %gp‘bca" fi'% tgep‘é’é‘f B9 OURHIRfN Jaty he digiaL udes di‘fﬁl"b@ﬂ“’él‘j@fﬁ fQp
grogmigtatiprs@et shown) atttiesr HreedeasPdehi2r, ard r@RiVe 2édivenbinidratiat fordisgley and
pro%glhéllﬁéla?e]fmet poWEd %lc% 2EGU d‘hgfrén\éﬂbttelf}’fetféﬂ/%t\/\@éylbptlonally include a

com ressfcéncrypgﬂafgatgg 591% a dagaq Alin p n?enhigg &%l anErrn l?‘n%mb%n{&eﬁlg 2218.

evi ces e | n ace
(172 CEAM RocRAY BoiedRhle hqay Sl REASCorS HaRmAB1 @fomway a@dace

RL&JP%' ngs &22 ?1 %AIKS) in d]lrect Fn‘lairto aﬁggi?n Dsgaoﬁﬁggl%%gbo pe]al‘%ﬁ Control and

stores

Display #23643s ¥eleas s C@&*tqh D'a@aw‘éwéwpﬁ @"W%V@a%r aci ng
[1 7lt3i;|f g??eﬂ?orcké% g)ovrlerré) veﬁlge 2 eCt gv(rc)aglg Tchecrogl%g Prre gegté)sour edt Cfplg}g](l-&ur%or
heqda@@n'qeﬁﬁ@qlq:yaqqcb ﬁgmp& 'Fhrﬁ ta@@qtlwg? iskiay MFD) egpability able to display
simaRtet idath paiibySinforirfagonSiof tegeboedcampuiain ys Welhae afyaretdivgd data from the
mﬁﬁjtmare stored locally thereon, with can permt the
user to race a virtual rocket- pomered vehi cl e at any
[178] NBs pagheath @®sndatatibh@ipp@MhfEeinsueOhae Glay vé aryindinaticrshub/pod
thach'éB% epéonﬁgnt Q\WW&&I faSink Wﬁee%cl‘?]rg@er,%ﬁéf {Nfr‘lﬁea'cl$%r9m‘?&trrﬁd to
her conputers, omever e user may choose to race
hIS V|rtual vehicle as part of actual ongoing races
via data from spectator server 2010 and/or agai nst
other virtual conpetitors. Optionally, spectator
server 2010 may host the gam ng software and spectator
computing device 2110 nmay i nteract with spectator
server 2010 for racing games. [162] Browser-based
software and/or racing specific software stored on the
spectator conputing device may al |l ow spectators to
acconplish a wide variety of functions related to
rocket - power ed vehicle races, which may be sel ectabl e
in an interactive manner to provide the user with a
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experience. In one configuration, a spectator may
sel ect a soft key that brings up an actual racecourse
w@ee7akass a virtual vehicle thereon for the sSPeEDUS1006/038750
to race. The display woul d preferably show conputer
generated i mages depi ctingarhe actual rocket racers,
driven by differential GPS or the equivalent, so that
[175] h@hghuaipedreamtbe obnfiguned to orapage el aspeciest #tegateytbdisaddtegrotools, and

ausotsé}ee &cer@@aacmr@%&a t:é}aér foMBre&ilon ki thAK iR ofthGifRidl Rcd BiSadcast
user clicks on a specific

Streams&}o bcfth Speftﬁté)rs aﬂ%%tthg'f’%g’m?’my then select froma nunber

[ 7epf EEéhﬂﬁJBﬁp&ﬂﬁefErQlﬁ% anmvgiaﬁs tb B&antq RirdidsS U8B the kdde ABwbR Br access
conversa

and ln%frﬁcpe custom|zz;{|?ns aawaﬂ%lﬁg{o%e rﬁg ﬁ?me t{arb Lég?h %ﬁ | §g%mw\14er?%le to monitor
racefsdmyfealttimedhat arp witiin ¢ 9‘35@3@"%@ fa@vs VI ew ng a live video feed

fahh ty t
78] ke R B e e i SRl o S i, Ry e
and mat@"zemodémm&%mat@ aemréwn}samﬂs {0i fepilitatef raraglepy @mrralmn@nlb e r
ff T
e off ik B G P wlesiBe &1 Teeh of o brrpEesion o erlive
datayehi cl es. The spectator can bring up multiple pilots
i t t 1 63] I
r7s] The ST G ArCOodas e AT Gpe ke G P PR gt
suppoging manyInase eahisles ofyaryine design ovhethst argornger acasingehiclegy

' th t t f
rach o s ey L Hociicate Grofion 38 OE TR Phies el os vol e
wirelgpsy to prefclatpr hapjisels osethertdgvidsei ng a primary concern,

P tators can ven or the o rtuni
r1e] D0 Bt BParTl s e Bp e eyt it B Bl i grouRa, or raw
from| thﬁﬁoaﬁine@nptm& cewnmlettm teg-time sppegiriofof waldimetvigee withvrich data
overP€-The bREdsEifly Edpamify R&BraiyIéhaBibd BE re@FtP& isbefith df Rehtidid\dbida@ into

real Hr?'lg Cl%@lngﬁﬁhgﬂgéw&%mo% @Hg’mlcsstg %gstigﬁgtg Wat%gj%tg r@a?él légrittlne\‘lc

app%\%f&fwﬁ%wd 1'@ ghyt Oﬂiﬁﬁtﬂp@f@fhmﬁ%@t@g sT%dﬁtaR&%iaﬁg"fefefab'v
will ddpiaeuviresal wigld thatgiopaeseen tuldsi @opeNie$ avalrdyngdniis3iat Maleyistppaar &0
thm@gmbd Ball rh;?ad mh&n&mg&km&e trpéugﬁeommg.ﬁmmn piyd &Ie'ca@%:nauon

e et Ay By Pt R bt ot e e
insideeef Wighkin ividuahieeieiowbied vehipies prealeatdddo eaginly asder to affect vehicle to
vehiflé epamsdn ¥ guldesthd pilbtd tof cubh wRidieslinBRytetie sky o atae trickahat is both
Al user
e ik iy OBV B S RiER Bl S0
[182Vhmaelvidual tthel M beldBittb Ry aBridSet vyt khai dﬂ@éltﬂé&:pnr’(wtfed aorgy

Iongﬂﬂna‘ dams tagcgjt ﬁ19 nned%réﬂfaencg Y btgéarWaﬁs of S&ngé’nll QIt (?' fstaﬁcl.l gl?ne The

grou nd | ClI
"ng%'a?\@tewoeww%walr%e psrigpayFrass lapd B d%&?ﬁ o e gyt oive the
pilot(@Rd\Wigwenea saA pekentatioradf mherg the escke movedred \ehiclg bltogldfba kraveling in this
threé @FREsPNEIAPse iBREBTWhich tHRGRRAIpBGH e ARKBE ARRE sthiend to occur.
stations, satellite broadcast stations, nobile content
[183br e dasa maraaiewng\ﬂ&l viraigldimoelegstenmeande prdedeimteds a vapiaty ohe

SOUIg@SC#bI% v%ﬁéﬁ Sf%ﬁrpoééélmﬁ bfe &ﬁﬁg’u?aﬁn&f llo%rbdth@wc%m%%d%ﬁl@es can be

frastruc
oo B4 B B SRR o0 B mraTa oreaitP of ek B el um e
oblepzafe Prgovidingdipriptivibya vipus guifiednsida ef wiichiie e ke @WP%@@W his
rockedwer HeBe Br Bé pirbtee bRadintadith sépdrhtiea frondoihbrdshidles dnbdded in the
spect ator perceptions of excitenent, awe, thrill and
danger to entirely new | evel s. Fans of rocket powered
racing events will be able to access the sport both
live and renotely via use of the Network - and will be
rewarded with an accessible, information-rich
envi ronnment no matter what their chosen interface with
the sport. [168] The Rangel ess Air Raci nhg Maneuveri ng
I nstrunentati on Network preferably uses sinulation
technol ogy to enhance the experience of rocket racing
for all audiences. Sinulation technology is an
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aspect of the Network that can contribute to bringing
the revolutionary sport of rocket powered vehicle race
w@ooopaedisi on to mllions of fans worl dw de. [ 1PCf/UT1966/038750
Rangel ess Air Raci ng Maneuvering Instrunentation
network is preferably a hybgid of |live and virtual
simul ation action that blends |live action wwth a
raceyvand fan &le pwpoded thingrairade coateahad iseoihayisrtdidngiorespéatatas to watch and
safe YR Withih 48 @eﬁdﬁﬁﬂc@gapﬁﬂﬁtiﬁ bi@iepARRar bddRet WoWdrdh \}gﬁaeé" ever
experienced. [170] Referring to Figures 22 and 23,
[184k acln angink edniigoation,eitk daklvharhagrizing the dedesitnensine ’fmhd\eysyaibm may

be w%@&&bauamxo %Bszmsﬁﬁy hees dn A8 g@ﬁﬁoaﬁbr ;S}Bcebsnrﬁgtd'nkf B@ﬂ&ﬁg b ity of
end Hsgfswé'} %a]}ia F‘%i&é #\% ﬁ%gﬁﬁ%{ﬁf’g 9’5 ygug! h’nEﬁ? B)jSEE't Caf’ h%ge"er ated

precisplyrinltiecdimenaional erace Withyasfixedeanth ceferense systeFa dher. basee pn the location
and PRWRH®RD! Vibistr@in@ BQRbdBYcamarat Yhe(irRallthel syadns mayiaccupdiely

over%dﬁr?t%t%g Qﬁ{en%o%gﬂlp&% f[ii%%gmérg gryé & Q)céh%ﬁi ngre t?e&gv?&e i r@@ée the
manpex ipyhiah the *'Q'Q?JQJme‘éﬁ‘P“?'rY ! fugpel ﬁ’éﬂﬂ'@’t’ﬁ“ d@ﬁo §9 adiesiad( | NS)
[ 85?2%% Wcugﬁlmﬁgmgrﬂytﬁg fefat%re o“ !ﬂg vnﬁ@a”ﬁmr%% ﬁﬁs tggreferab use thc(ej
pr°°g%$|°éﬂ‘i°%lf'?’b‘f¥“?’ﬁ%t? ﬁ%ﬁ’%’i‘? ’P‘B‘P‘ ROMERA ¥PicieR 85 i Rpugp Feire
ringatbdiicohmise B2 Gi0ual tuntehr ee- di nensi onal space. The

conbi nation of GPS 2202 and INS 2206 preferably offer
[186bd\'fher?f"5§'é§“figwa‘i’°€s‘8? VYL VB IRreferaly SPRipinD Rk PriviRg Virtual tunnel, but
addificpblyt & omal butiyle anvursisactbadkkt poveree tehplewepididg v edfétg bbbl so

referably conprises a CPU #2208 for processing data.

[187F 1*4’TEL3]‘*t FoQtoRr @U@H@?O“p%ﬁé%t%&"em% |centagim Gt)adﬁ%i?/‘ 19 fhe glopegiepjpned
overfay elamentsy vidual @ piptiéna lof offnet okeRpan@redeetscldsDiARsJonBR b infogmation of

posnl‘io‘ﬂ@wtﬁlﬁﬁq@ rdke %hl@é pcgfoghatn@é mer'erﬁ(Qx pr&ﬁlﬁﬁﬁgﬂlﬁctaﬁwelﬁ&ﬁ@é dé@éned to

N L Rl A
that En@toowre\fe teprace qatstva)0§\dre aragliver enhpeoqd Vigust eréqﬁemmyntaxfaﬁSh e

ter receive rti t tion
ro0f (P56 33 S0 S BeNe L e Fres phee 03 O PR
Mangie/ifing| IRstropertatiomsystemy Bagiinng th foekeat eqwpeed Vﬁlm}es@éeq glaalinoyn as
airbdritClniis] Qata isCOIPe € Probey3ed, ¥ipled RirplRgand Ribeterd Bath & ditieKairborne

umt?e!{ﬁ} %&Q}%a %ﬁrla?eév(l: Q%l%v\g?lge %ﬂ;ﬁwﬁeg Cq%t xgﬁm%%’ead?? qw%gng?ggés%%ﬁal
%X‘?B“-ES&% PAIPTIRF PRSIy STED At ORISR Sipsep 2304 the
datatishaefelia@y passeli andcd prbcpesang aapabiliv vésiediris feferabliReergedieith the virtual

world ﬁ@a)pnc;:t’cor@dlstﬁ'oumo GNsEg bagan d)n& tﬁ@h&)él \3&@45 s%ﬁabé@ﬂxelrgeaﬁnth
apprEp Caj% vmreo t?e% fropn eatxergne alr?]ognelcgl[r?}f,sz% @Hurhdé carﬁgra le g1 lg is prefelat]a'ly

power e
procpgee @e!eﬂﬁtf'btmn HHsarg ot thppreigesssd dybrid Ha!b)lm@lrdarﬁewmrﬂr%@m
limitel t5 Pllofy safehpériciahs)tab@pats, lotittls areWs!|ride offitiBle, toh Gife feksS fematy fans,
TV tfrcMé st (nfd & hlhé ¥ asﬂmttgr e Lifd ggllnﬁiatnﬂ strﬁét .l ﬁén%getéjfy“léfeeds and

ove orfation fromthe onboard conputer, as well
receﬁlgs%ﬁtﬁlavr"‘?gel ved data fromthe ground. [174] As part of

[1 Sgga@aﬂdl@éj %sﬁés@b‘ro‘&&s%\“ﬁ&%& Ge'ﬂgr %ﬁtﬂ{réﬁh Bb&ket ﬁat&nelﬁ @oﬂ@ition
e an rnrtormatl on Keeps a constan
[190] Wahs\Bahgelassanid Rabikg mﬁehvdﬁﬂg:lhstfu&ﬁﬁtﬁtlon abtvoid cafop@atd as part of

busifds8 HBgesE F?gﬁﬂ tgr 7e§13nu-ggx§n 'F%{lig’r{ tnr%gghcr@@(ﬁlqgcu{g%& b&'ﬂ'&ne %u&h

nmanage a aspect e race pr ot oco
infragtgtu @@ageévrwsayoae'mhaaa@metawgﬁ@a?rs(t ﬁ?’éYa'”PG?af”m of
enteggigagnit.on and transmttal of the official race
broadcast streanms to both spectators and at-hone fans.
[176] Each hub/pod preferably allows fans to connect
W rel ess devices the race network for access and
interface customi zations available to the at-hone
fans. Each Race Site nay be able to nonitor
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racers in real-tinme that are within a designated

radius. [177] Al pods may be capabl e of GPS position
waledennilgat i on, may have data recordi ng capabi PCT/¥S20861088750

may utilize pod-to-pod UHF data comrunications to

facilitate rangel ess commumgcation. [178] Al data

transm ssions nay be uncl assified or encrypted for
[1913 e Guti@t fatidy B &iHibra Bardllo® €A ke lgbneeatickadt fovedub A3 abifitude of
tradiﬁéféis%mc&%\ﬂmaﬁs%@ 'HEE‘.Q g{yc%d@atst, lh@ﬁﬁéal ‘n\’g?ne{, ?e%ﬁt ,Q%Joh?dopm%%{;y,

but may. ge capabl e su%){portlng many or'e veni el es o
etc')v%PPWF%‘p BP OISR AP ok PRl PREN S Fisy iy BBy it} laed
devglopgeit, Videe girnds, proldouayexbikionst ecartagféhesd canlbaenables asdhehhanced via
the Rdng@&ISd Al Ra@SgMArBuehnd IRBruhaf&Riod NEtRoR WicrPs tedxhmBlS Network

W s|ly.t ect at or..hangdsets or other devices.
dlsci{!f%%b%%wagxBIF%@r;ég'sn% ure@&%% ITTty may be |l ocated either

[192P N IegéHsersitifieal B1a fbibr rev@Rud diferdr IR racif efhBWodke R 18ams and

e T e
rangiig e $yp# §ldchilsEanienihrajledyyits theide ol spagefipitets 4¢-rar plé odr rack faps
looking e biggeothrilsf to 3§-pianalti gandpajeats irspiied bPSHUEM and iHEpYliothedNn

Iand\h;\\Eé. %oﬁi@@ﬁ? ShoR@HiRdcR%E labgﬂ:hﬁ?@boqyin Eive A ngﬁgicgj@l@é &tegories.
spotiat o%lle@"e%’ rsﬁal or .S nt etkl C, . apgear | n/t e

PORSGISSET GHYR '° CBRAGUMN ot Pe opificiat recked Fasing sPanpers A B SRREPBund.
of ingtrjduafivehigled Erohsssapaled servalab {racsielént stepsors,” “@cing seriesal
spondBrs} Bhdidd aduldepEEES R wardk Sifhilar RS ARA%AE dvBts SURH a8SINAR1 (55 “fastest
pit S%P,?Ig?lm%ﬁﬁah%r,”%Q&"%%r?llgsgriﬁtshEé)nﬁ)g’%sIg)t<arr% Tcé real, not an

enera r? 0 onputer sinulation. In
[1930 N Re@Mds! GMIsahdtiHhg iédd@nylickdtdabs HALR geneRditBiheR bRBIARhY an

ries of parallel three di sional .
annif3P30 Bl S E iR and e v b Rid o roa g et
compRifiRsy fevdha/ighs &q host asrretioned éqoked drcing corgnsiition event @ theks faciity. In
exchahdeegrbmaterhimal ectup thee irivedtreers arpigirdit radnticRétdalel | bahCessibes,
merdHahdMeScoforaRiialas Wik goh&rsnfphr ough the sky on a race

track that is both exciting to watch fromthe
[194p e Reyrmcdsi gemeraiéd feomretisend anddcattvaimeainapdieod bib®i rhiejéat |

oppdri@nifdfi®incréak8 dlard s éfrjoﬁtttﬁ@'l)ckteHQ&?gl cofipeiti g%ﬁgidmqu/eme ffm
eda al on

series of rings.that are either connect f [ i
the ga0F e AIOBAISHE TSSO el PRSI PERTUPB RS, adgature fim,
an Idpheqcumentans digfaticperiesand brioadgast dghtssio Hia dockétoaving carhetitive aeyiss.
The Foiet RRInY S pkiitdRErfiay sOphoh la@feu isiREYY ANk pPBRHEh andlaRiBution of a
numtaé}%f Ig\(?ﬁs'f&l%\gin%{hgﬁée @\‘}en{sgbtﬂe\/@é oc t’??%tce gelth\cl:% dte\be‘f2 p%l r|1t,oe§nd apl%gles

_viewers a good Eresen ation Of wWher e he rocket -
of nfipReeateans il d NSRBI @oipkeompetiien aipstahlish Hiese Qrpprisgities as
reveolienapp@ fuoifieslinds pandently arsl by asb exivireipadkhgeddedR eith pajortr@itcers.

vehicle race is intended to occur. [183] The data 3
[195¢ h BPerereppAeagnaed Diorahmarchepdivingland irspsie of rpkeracingepmpetition
brangdsy/arid ngdylsavd the maketls idehandddr recket Faeg-bfaddedatemame@brybiiafsuch as

hatsPHShIRE $Bsters, bBm B facketN btk FHHeREdk@Naci ic!)r%e%tti]&fn\\/aity Iﬁ?ﬁ%ﬁﬁ&@ bferings

power ed vehi ¢l es can, be deliver to the U,
co3) AR eSS BHon ey o SREES. 1185 886 5000 SHoEtonBavARe
liceng¢ taslemork and harkding gdhjséemerglandiserpiooié pfpdugtiantzad gistritationf tays
and athatirgatad mgttabl@isd, nsi de of which he woul d be directed to
pilot his rocket power aircraft for the purpose of
[196ra iRaYaaiesi Ry bs egneraiaditivergh relatedopdkelracinghivurih@anddireg@eettts.i Arocket
racirgltemh petifion téun af rhdpdr Utsi? Sitidhdy @8 ts@fted Wit i@t r?@ﬁ@an%%hwy%@ gble to
: i Qi r . or S... an
seo ko o e TBRBLS Pt ¢ e BRAEbAUR Bun et B R,
particul ar rocket powered vehicles. [184] In another
configuration, the data characterizing the
t hr ee- di nensi onal tunnel system nmay be nade avail abl e
to various display outlets on the ground, for
processing and display to a variety of end users. In
such a case, the data characterizing the virtua
tunnel system can be generated
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precisely in three dinensional space with a fixed

earth reference system Then, based on the | ocation
w@na7oziient at i on of various ground or airbor nePCHIB2086038750

the virtual tunnel system may be accurately overlaid

in three di nensional spacegolf the camera angle or

| ocation were to change in real tine, the manner in
aviatidni aoth adrbr@utichr Be-roikammndigetrapetivdnmiay plrslicinghed pagysale€ through
offer‘mayédéh Q;l. §R>cl@@raa% ﬁb%ta%ja ro[flgegﬁlzmﬁﬁr 'béé’?(!i'% %rom rising film, .

enentation feature o e V|rtu tun E SPemis

Smﬂ%ﬁ%ﬁ%ﬁ%?ﬁ%ly use the process of occlusion dynan1cs to

[ 9?? 0 rRteUé?\Mest R bk Bgr{%?atted%%ag'h ggm}{g BLlﬁzraglﬁ%%Aﬁg ﬁ%ﬁ%ﬁé? Mhhght

tual rin ;
Fecka® iy DRSS P o BTG Aich 8 Be HED AME bLPEay
PLAﬁSW@[&mdype[%M edmpsters ¢ CpnVigeotdaming iand flight simuiaiore may buable fans
and atelistaki® Rhde)theirdwH hiftldl Rlokdd BN Riciag %rbgmgtﬁé Byaln9GHBts online while
| e.

learrﬁ@t‘%‘%& “y{%niag(]a{oggégl cting a safety bub [187] In

er con uration, the data overlay may
[198F OReddnles rhdy b@@ﬁ“e‘rdt&lﬁhr&%hﬁﬁé@icéﬁglﬁé &Wﬁéﬂlﬁét@" SrgpéPt‘y' §§sloé1é1ed with

techﬁcll%ﬁ@%aﬁmd\g‘l § éHo% th gglelgxtg]&e% n or%Pn 8fr roc(lﬁet r%cbrg ?rin;\é%l’t’lons such
as, it ASfioph Savigatien SYV@'Pﬁ &ewgﬁe?apw rPAf elberirereEr@itdidgvelopment

(RaDyrimgithiticdsi Vids mayt leddte lmhsnngrat;abmrgﬂnﬂ &hednaﬁdrgﬁi@d) deD differpitov e
applRhiloRd of RRNiftQLBN 6pengener al race information and ot her
artificially generated synthetic objects that tend to
[199] mReenae hnlychergroaatsdihetgh fpasdtyisiether anditdry meinesnb abIC Btbcket
racnﬁé'cﬁMﬁétntlcﬁlg hRy tRLORBRcalevd o%ﬁlénts {h%ﬁl‘cr%y hE\}egHafn?etgo%tsge of the

e inte

es an ex
ervefipytat oisF i SRR R Uircerin o Qo prre e s ieg i developments
in a‘éry@ﬁ% ﬁmgere@iennmnngyamntsrasnA@ltkssn nyyipakneadd mhpmweismisoo

1200 I@g kgogn fﬁgborne units, data.is cqllect

D Sfea Ja6Y oy offoe revepecsop s By BReP T SRR LRt pRengeless
Air Rgping Margiuydsiog inetruneitation Aletiotkhaiciyassbeekample dleiwomgiscussed above.
SpofsoRtniag Rfget dpRtific £QBKYeE Syeﬁllon&}%eés@eﬂ Ptthd Virtatv@¥ld th8s makes up a

mgnf%aﬁp&({rﬁbﬂt Cg %%%%@ét r%&ng Q%Fl&ge eE¥ manlpu a'tm Sdmt’l QIC 0O ]e(gS émages or

ters recei
mesgacga% Wﬁ%w Yilhaedipevides Obth%foelfeaiﬂnypetﬁ'awwsgﬁgawoa pew and
unmpicizeddeysliohiipxibitiyy atdohtrdllivig whee they displdyswihah & fisatisplaled afie fogehet
seletvd BuclelSs otfikih B ib bhaaaify, Prior to redistribution to
end users 2308. Once the virtual world is suitably
[201ire MJéeltheplebentipyenthphasibeen désdetad ineatection outh B tibeiatet he
emb@dhrﬁ@@sf ﬂﬁmaVQé $p§re9|5te@5rgiqmge°rst&ﬁi% Roliftafichs m'a)bsé made w thout

relstrlbtlon ers o
cofindBn TRy S AP Foin o TP daparehe M dems poysrgh o
variqyg types qﬁfaplé@icq"wewphm%npr@w ra¢ep betfvpérciehibles onrlangieont wedardn the air,
and/giTi0oUNEl S paE R dditiod CtRe ua\'fé‘nhchinaaly&pplpte rr&hﬁef‘a vEiadss, (th%frfBEdﬁplgd) and
| ng In rastructure an
© mgngaﬁnﬁer? gv-glh/ﬂ%y %@? %ﬁ%{“ﬁ‘lrég C&F-ig"e C251323 10 feeds and
[202] e aBiougsthé Mtenticha¥Bdeh dee{cﬁl?eﬁ]m deen i GarulaPeRieR@IS these

prefé(:r;{)eg Qr%ﬁocdanJntsﬁq 8 8?4 go.Fﬁ#eﬂEa% écﬁ@ve tﬂé Qalﬁ%gasRﬁ)s Kféf\ﬂgﬁs anQ 9

uvering

m“l“??é'?’?stﬂtr@ﬁ PEENHRVERERN be OE‘él?Psécbfé?sﬁtsél"eéé,” ‘ﬁa?"f angfit is intended fo
covep ndierrpsendpe daes &l dugrardodifigations aneequinateniy £ Mies etie disclbdures oipt
refeloR@eK %bplkélféhﬁ Batm&t dubl'ic%ns G BoRB ars 'ﬂ&%@\ﬁﬁcrol'bwa'tgd%y reference.

ul ti nat el y yields a nodel where the rocKet racing

property takes on value as a form of

entertai nnent.[191] Rocket racing conpetitions can

allow for the generation of revenue froma nultitude

of traditional sources conprising nedia (broadcast,

theatrical, internet, reality, cartoon, docunentary,

etc.), sponsorship (races, venues, ships), ticket

sal es, nerchandi se (toys, apparel, etc.), land

devel opnent, video ganes, and touring exhibitions.

Each of these can be enabl ed and enhanced vi a

sim
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t he Rangel ess Air Raci ng Maneuvering | nstrunentation
Net wor k, such as the exanple Network di scussed above

wapa7iikdigst rated in Figures 22 and 23. [192] PCT/US2006/038750
Sponsorshi ps can be a maj or revenue driver for rocket
raci ng events, rocket raci.ng-teans and rocket racing
pronoters. Rocket racing conpetitions are expected to
attract racing fans of aldLameges, ranging from 8-year
old children enthralled with the idea of spaceflight,
to 40-year ol d car race fans | ooking for bigger

to 70-year-old grandparents inspired by

and the Apollo nmoon | andi ngs. Sponsorship

0 p p ortu 'i" I ti efsyeRM 1OPrRANRY ‘nﬁﬁ%ﬁ‘ oPREN 2 bilrafy 67 rockbMBweBElvehicles
nsors can have the

Cate
era 03 iy B BP0 B PR PRI ot ng sponsor s

an d/puuer.ty%p@n&%% besrd b%'o‘i’éa@i@hclé’sﬁhih@ k428, caBPARFPEShs&EN
.sponsors, 'raci ng seri es

gathgr'ng 'nf%m?'qn f’%’ﬂ&? g?pegtb Shonsor race awards sinilar to

r a“aﬁe&%ne@n’éﬁdﬂ{n&r &U&Jah 8Ssaid E@ﬁie@ﬂcohﬁﬂmcaﬂoﬁ #if BRitseitbls and
. and "overall series chanp,"”

°pm5&e%13 VE?M"Fﬂ%§f"§%98ﬂ%%§&¥?on1sanctlon|ng fees and
ti Gkgdst SRl RaindRYeiy SRALOALEAINYBEE rRRRBbER o RiMraRdhitters;
annual fee or a portion of ticket sales and race
I ewerraessing capabiiy aperebleso @fiect drel prooedeahid informatign contained in said

tran&%ﬁ?ﬁg Iskibi Qr@cefsgﬁg Jab@mlw dﬂ;@rtaﬁe {oQilsBIQ§ &al@coﬁé%fegtah@ﬂ%s&@ GkSrhation

as iR MR W et b Sl Blosti® ploglofoeb rpabitoin, and
pr Qflt ﬁ‘l'ieos!%tem emeﬁms@h@@m seﬁd):{éﬁé’o%% Soe diRLS B Wh&Lselected

orate sales, onsar

rom ¢ B oD el RS bt ol g Syeayen =
'easbcrné&@f%' Herpaeqefden p rskofogmisystass afbGIGRSben dVigsien Daladiggorder
(MDRP W tMOFEonkr6l AKEDisHIAS 4rfdiG CDURRItrdl ahdDispl@nd to drive

revenue fromthe packagi ng of media conprising, for

exdnpl e Thewyeipm piclaire | aoerein eaid preqesing capabilityrs Igested@g boayd at least
one bealdudcRetipbhared @hiclkdAX docunent ary, dramatic series and

broadcast rights to the rocket racing conpetitive

sert es. TEnwstep ekaaim f abereiy saibprpressing aapabiliydslocaindsbsaid gsound
recaiedisatight r at egy with the production and distribution of

a nunber of DVDs followng the race events and series,

rodket Mersystomief ddie 1 dberein sgitrireressingrrapabHityfig Ipeatedgt said ground
receiving eRBIMAAH bn BRANE Afdédsdns of shid@etiddzket raci ng

conpetition may establish these opportunities as

r ebenue Topystem giviain é wherpig eaidraekeinformpatienrgmpdges dttuahdata
comPigg Qirt8al dpREIRIE he d@Mes, antdith comBinig indsrMelion of Sositidnld ik
vehi &MEHHQNHE% be generated t hrough ner chandi si ng and

Icensing of rocket racing conpetition brands and may

serve t hge syged et cldm onBei sdi@vintaddiedven6irh g-dampreekhice
perpn R IGRNR o d By il e BB or iy o pBRPEES.

margk et trhw@eefafof @rm N @herbif b41d Ate IhRMAANIGh RWRReS aBiftdt one

para‘iﬁé'ieﬁ’yeg&ta% er.% ‘M ?&(JP QSnS?éﬁ@%# én%§rpe g%%aﬁéﬂ %ESRaé%%eEngqance

paramem GRJoSE WA I 18 STEIRUIRSR? GtRict | on and
L1 k] SRl 40T A LB LALRE IR chandl sty

|s c lmea Is;

gener a
pa"'@é@?’ﬁ’gﬂ%’?‘ﬁ%’?@“%d therre parks. A rocket racing
conpetition tour of mgjor U S. cities nmay be
instituted where rocket racing fans may be able to see

a rocket racing vehicle up-close, neet pilots and
enj oy educational initiatives that focus onaviation
and aeronautics. The rocket racing conpetition may
pursue theme park sales through offerings such as a
rocket racing ride and a rocket racing interactive
package conprising film

ket
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simul ators and ganes. (197] Revenues may be generated

t hrough gam ng. A rocket racing-based video gane and
w0 baogh2o18: mul at i on package nmay operate on popuP@Er/US2006/038750

platforns such as the X-BOX, GAME CUBE, PLAYSTATI ON

and personal conmputers (PCs)p. Video gamng and flight

sinmul ators may enable fans and enthusiasts to race

t habr owme éyistéﬁld uailamla wkam _5?155%{ ééﬁih/iel_ﬁi&l&%og;ﬁﬁ%eg eiRRbARpit or

nds online ile | earning about aviation

'wa% CE%%OF%E e. [198] Revenues may be generated through

t h a1l i cemnsdysigm of cldif @héreif baidbroqREdidRababilfyTeRpisad & thaohd
hubk%%l%@hsﬂﬂb § on'étgﬁtll(t\m% %/gy BJH I%H %ﬂ%ﬁd{ \;e[%gles a%\é %Jltﬁ) B’J@@F ong gn%und

tion o roc racing conpeti
teamypridfith racg BeYYs,  navi gati on syst enms, fuel | ng

c aﬂéb' | ‘Tﬁey glsta{f_gf c%rn ?{ wﬁe?é?n ds%fmiy?&dm%%% %l Ee”E% thé §‘D)safaty

initiative
proteogls: 35F SYYS A ?Ps?a?‘?&st%q’ wefé.ﬁ Fepier f@h‘ffeaélﬂbq‘"g éfa@ﬁ"tbtﬁéof@fﬂc'@' fRse
broadersdiearns to abth preofarstapd aftbé@fankevenue may be generat ed
through_a varie of other ancillary manners as well.
RodRet TADHEN ECHIBE | PIoHLSfE) o6 QRehubgEHapesstbe t alow
speciaare togpmreritvdrelpdsadevicag yo dasthvracemainkorktfe actsbssandéntafacd duetomizations
avaiRBib & dafispdiRits. | Ndust ry. NASA and the US Departnment of
Def ense may be interested in devel opments in
ai rfr an@lss syserg bidedm 1 @hareih sakhénd usars tadipised Spavestdrs @ Said face.
navi gation and position systems. [200] Many, if not
nmosP, offha fygerp es%arméwg%sew edderuiyerh eamPrise cogipgpip pisald Mefigjes.
T Lgtg]r ﬂsrrz?ﬁ s&?tl on WO %elhwggd% %% USQ’?B&CGI rJaeslélu\éerTrce w%l)erma'uon via the
Inte@flscussed above. Sponsors may target specific

auq|7enc ?I'ci‘e ggterL %4 Jla?rﬁ ll gergﬁ §Sfr§" g]%%sern%gmgags G f racg aijfl Q{?D rid

t hat makes I can enen &7 3CK

raagng crm@a&m bf csmn 1 Bueramme Bhd @usr}aergdwam&wc@ambbf%tr@oe

i mages or nessages and conbining with real tinme vide

of 1Bhe Aovcked foczmp@tlngtre\@me fopaTs@rtetvgen rciket mareanducles
compibigtieiegds bievel of flexibility of controlling what

they display, when it is displayed and to what

s e|Peyiding @ systenhi feruathering randprpcessifaonfanmiafianiyaihgred fieoma elurlity of
rockbidsdhbred\dnicRs bhtRgdi€eRBE; | nventi on has been descri bed

in connection wth the illustrated enbodi nents, it nmay

be rehmadessiingttiecbreeagsed intdematiorpasdadelindormpnind itd & paralitoef endsprs of the
racelorfagld; Wi t hout departing fromthe true spirit and

scope of the invention. In particular, the invention

ydeaquprhwat teast vea ievange $twpte§ormtherr@eurrﬁcgmamnmm tions,

conpri sing races between vehicles on | and, on water,

in¢ ?f%"ga?t?ea“éﬂﬂ? grtheiend Bisrsdpr tag sl feast ONGyeURIP BT, fropfife race
informateant i on may apply to manned vehicl es (human

occupi ed) and to unmanned vehicles, such as renotel )

corftr ol AEWINRIRT RPYdng g ragprourag ’t“ﬁ“tﬁ’ﬂﬁ'?g Rreyiding dyeskett p@ﬂe’ﬁ%"seh'de
and pwwdinglecspriebeederniad detabindicairs th afdeast one plich pf theerbeketpraveret! gehicle,
wheleltaREcorin@bedeh&tate @ HRRACK IR SoomPlidB PbriisHIBPAL PR rseaN

achi eve the sane results. Variations and nodifications

of 2lhe pPheysaimd of claim 20 whereimpioliditiecooiputerepesertied tivakirdicators
compifdeb bi Bgﬁg&/lna thle hﬁuéﬂnﬁlceﬁ&g tol dhe biSmdr&1@RARELs 6iPa ﬁé&‘d@ﬁp 4igpiyhe

appended clains all such nodifications and

eqRval & rsethofirpéclam 2D wiereln the viegllindisat@$ campriser refego@sempstacles.

appl i cations, patents, and publications cited above

ar @3her GBRMEHAISF Feim 2P é’Be’?JS} "“P dipeal BieorypRRIPripas Idpesiopsg Path.

is: 1. Asystemfor providing information from a

plurality of rocket-powered vehicles
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engaged in a race to at |east one group of end users,

conprising: a plurality of sensors on board each of
w@aiod/1zaBi cl es in the race, each of said sensoPGI/US2006/038750

gathering information fromits respective vehicle; at

| east one transmtter on eagh of said vehicles in

communi cation with said sensors and operable to

t r @2asni Thesraéthbd dNEISINMER wh@En fhe @RI Abichts S Biiss symbolit @@iB4tions of
sl RURARGRAE: Kb PoRfedbl B ofd cgnroﬁecp%tx' ng said

transmssion fromsald transmtters; a processing

c Fag @abi | ThymaprIrcplsif 23 furthedd bbrﬁ&ﬁsm@ﬂdm@rﬁgﬁ:@%olfé ?épda_se(ajntation of one
o 94 Iy nsm ssi ons, sai
o gr o'ce%ﬁgg%geggt?@f‘ﬁ%y°'Jo”%é§'§’b%e” '%t% di spl ay said
colzbect gk ragtRbar 6GM S5 Rethdr BEAFBIRY HifhyRAG tHe@&R course o one or more
speétélér?r mation to at | east one group of the end users of
said race information. 2. The systemof claim1

wherei nTeahsh&Naanes wmmﬁ bisaydl tHe@@Blco@EEto SRS @ore spectators

com?r%e?&" ﬁ&n{; Eh%&ggagur&rvﬁ ﬂ'ﬁlgoliccrgﬂﬁéefﬁ .' fgt Iea%t C{%Pi%cket -powered

recor navi
vehiglest em at | east one d|g|tal vi deo recorder a

rRZ%g?/dg?ﬁg rﬁ%ﬁgd%ﬂolan% 2%& % §ts;g?ag)§rg th% éé\%lc%ur ento Qﬁe 6?} Hlore s&a?tors
comptiige ?'6?“0%1??&3’ ﬁ%‘ﬁ!@? an 'S‘agel?féheé%t‘:@ﬁ?eof cI ai m 1 wher ein
S a'29 pr Qﬁeqﬁéhcﬂig)f %QR%Q l/vl'n%re X trén%mltt%s %orﬁpqrs?srhags aﬁrngﬁ? image of the

| east one
raceSPUERYIR Ht element splestediien bp ﬁf°§%‘F°¢HS'ﬁ\“@ eletesirorppopetip #BYes; the Internet,
a logasarbapdtod aed copdingtiogy toered. 1 ecei ving station. 5. The

syst emof claim1l wherein said processing capability

i s Pocaf NFRE 15 gitertaing ARRPT MOERRFPRIfFORPESNon and on

boar d .OF;n i\& mé}?@&r%htf&?ocﬁ)ft §v9éréjdv‘é$o' pLeles. 6. The system

of cla PaCe IR oFfat i on conpri ses
vi rtual pdating £MBRde SbUMS, b Fetcél@durs@@&hﬁrfeh@ébﬁnﬁgfer bdh€rated visual

mdrcafolrg vﬁlrc‘?r%t lﬁ:?snp %{%fr tﬂé r%l encl:orar%e %nna p?erJT%LmrQed )P9¥srcp Io%?cte é’n'&

| n the rac
cl ai m 6 ra6hg e ipldrafif bihodkbit doWared @Nc@s &1 RMtiafiy kbl fhe race

courgg '&Rgﬂenﬁ %1% pYu‘la'J]ily%}' r%cl@? Eo(rvglrega&(l:c% mgms glmrave?Yv“tr}rrHEe preaceﬁermrned

I
spaﬁfevrhr*%r@%as?ce 8. The system of claim 1 vvher ein said
rage ' ntl'l?r{ Maﬁdd q?]clg %%Hrtﬁeg%orﬁpnsT? sﬁ%?rB%vBaaﬁ raeﬁresenliatron of the

sel ect ed
rockgRowprad V%ﬁ‘!c'eﬁéﬁcﬁﬂé’tagleéﬁ °'Mf"@r°ﬂ%?fd‘!9’?)%ﬁ’38ﬁ%t er S, Vi deo
fl_ﬁgig: st e:n ! 39 HQ n%ﬁfuq %?:gr%&%ni?%ﬁ% Xgaone ﬁjl'l%‘l Ioﬁge persons with
the abiitye rngeeg“'%r a@eﬁweéegvea*%*ﬁwﬁe ahlgrsk mj@"amugh HIPLYdjrape course.
32}1?2PaT%e metﬂ_ deof aXI%tsSnLerem (f‘he'rf‘rs{%n% seco d raI Q co%%gsa% tlleas{ d
pa”'@HﬂB?ara‘idlfmmT?T@ ag‘gf%‘itrem of claim1 wher e| n sai d
pr ?iggls |S gﬁegﬂétﬁ%aogggrmw wﬁergﬁ '{he%%fc' an% 3aci 9 [ace gor&?se? %omgpse Oa single
'ace\RQH'F%I es and with at |east one ground teamand with a
race network. 12. The systemof claim 11l wherein said
hub/ pod manages aspects of the race, safety
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protocol s, and serves as a broadcast and nedia center
for creation and transmttal of official race
whewadzas:l streans to both spectators and at - hPOEUSHNG 038750
13. The systemof claim 11 wherein said at |east one
hub/ pod is operable to allow-spectators to connect
W reless devices to said race network for access and
| Ntasr f adenetniss tod FciBgockEt Sowavedlivbiadts @ghifst Sift AhoBELIBE AEBEE .
14. The systemof claim 1l wherein said end users
CompBIRsT i ses spectators of said race. 15. The system of

claim1 whergein.said end users co 0 ts.o
sai d vehi cl egrowdﬂag rathé'{grs'a REJRURe nglpﬁﬁ? ip?f\‘/%e%gﬁﬁargcéﬁaat
haviR§ 8l rddiee@ pSwet RIGBHING 1habh Jr@ﬂ@ldérﬂlfyﬁhb BR4de @BUrddl dhd b&Sblishing a winner
Internet. 17. The systemof claim1 wherein said end
of ayjgpe a8 beingripa focket- Menea&‘%hldﬁﬂﬁat isithel fiest top@mplé’the”lesgtstcmeof
claim1l wherein t rs interact w
parti ci pant s'a‘('ﬁCh'PWEmra 'Eséae”ilé"ght/?ai'?@tfl‘i%ﬂ"”f%P°"beé‘ﬁ’é/ie%if"’r’ pighe
group®Y RBHEp I race between rocket powered vehicles,
conprising the steps of: providing a system for
gat heri ng anidurphiogie®%isagni adriarfight jata @adndescké-pbi&ea ihicle of
plurality of rocket-powered vehicles engaged in a
the granof raciag pasicipanisit | ng the pr ocessed i nformation as race
ot o SRR Akhd o O, SO0 605l oo
rocn‘efmjweieheerro@ce |nfor matl on; and charging at | east some
of the end users for the at | east one revenue stream
fromthe race information. 20. A method for providing

a race cours rovi di ng a rocket - power ed
vehl%cl e%‘“h'&etg? %F‘r‘?‘é ‘iﬁ’f"@?s"@eger ated Vi sgal

i ndi cators tQaRlvdifGHt fl@ﬂ&k&lﬂoﬁére@&ehkﬁ%r&%ﬁe&tgr&BWp@gators

vehi cl e, wherein the conputer-generated visual
and] wrile pratiroats the @ropp bfspeqieaers, ipafismiod a pro@ete@tred caueuser; and 1.
The nmethod of claim20 wherein providin .
conput er - genBRELEING e 8pePnd rAdPiPAverd vebisieraximade the group of
spegétérgla@ty {gﬁi% a{)‘ fmatt Stﬁé%!)ug o?%e&gtglgzn%rfér gg%{s etegﬂlggd rﬁ%nglﬁ\%?
20 mhereln the V|sual i ndi cators conpri se racecourse
obstacles. 23. The nethod of claim 20 wherein the
vi sal  ThriPersY daipdipithsecomprisitgerayiging 8 érspéunl. iegtifiemparking
f claim 20 V\,her | i the visual indicators
the mglﬁnﬁ%g%fghesﬂm SST RO 8%t ons of specific maneuvers
whi ch nust be perforned by the one or nore pilots. 25.
The nmethod of claim20 further conprising providing a
syrd§ol i ¢he regih@széclaimtammhe@fn tonstepef provdiey a Dstkietal plemiéiered
vehicles to one or nore of the pilots. 26, The nethod
°°m8f'398 F’Bi‘“ﬁ? 3 BOTERHIMEIM D YR e f "ﬁb’m}éﬁ'é‘}?l”afﬁ? ¥'he race
course to one or nore spectators. 27. The nethod of
clai m 26 wherein displaying the race course to one or
NOr3s. SpP&Bd @éitgdof Claim|a7) vire indhesqidpay progditd efirstaiseal Rienifiee

W th a synbolic representation of at |east one
COMPHRER @tegtw@\ﬁmnwls into a plume exiting a rocket engine of the first rocket-powered vehicle.



vehicle. 28. The nethod of claim 26 wherein displaying

the race course to one or nore spectators conprises
webk@ctizast cal ly transmitting an i mage of the rBCEUS2006/038750

course. 29. The nethod of claim 28 wherein

transmtting conprises trangmtting an i mage of the

race course via an elenent selected fromthe group

corsi st Tmgmalfiodet @i I3 fulttsn ebrheisingmredding d eacdnd tvietidd Ribntifié

| ocal area network, and conbinations thereof. 30. A

mariipg T, fioht eath e dtesedont WP'F?QP%@ddPh‘% the sprond stigl identifier having a
dlffepeﬂwguilalsaéye%range tR n tﬁie ﬂg VI]SU ?n’n?l er to em‘%f vnewers% H%rﬂfy eS%h cg the

race course,

rock61HAWEd GPIERE b§s’e@@1 ﬂ“a@ BIIE R Vis BEAMBERARE oMheSHEAbI idenftemat Or s
which at |least partially define the race course in a

5 pr edet erm ned physi cal space and racing the plurality
rock es at eastrS?artla |y through

t he T acghec’ﬁ ?°§é’?gﬂﬂ§? é‘ﬂ’?e’t"ﬁ@prﬁ’fnﬁ fhaifirsf {pekg-powered vehicle
prooﬁ@ﬁd(a?ﬁrst ROMGE Rchiver Ml V\,ﬁ Iﬁ? AN &fi‘ilb‘eydetn{lf@’l@ ntﬁMnb hl’uﬂlrét tb ket-

predet erm ned space e raclng.

powerkdivatic®Qo 4 tirsttlibtenver b@ﬁwthsilrﬁtgludiblslﬂéramérng a VI sual
representation of the rocket-powered vehicles racing
to at least one of the one or nore persons. 32. The

10 m9t49°d e HRIT SBairk 4b, Wh%#@% Csﬁeg%F %g"ﬂ%&gt Whabadngpe

nore of the persons Wit maneuver a
prodaammra ramgmmmﬁea dm.len@g@coa{pnéee amtiirspRtet-pwleledivBricIGNtiRy the
second race course. 33. The nethod of claim 32 wherein
audiplp eptifiprdomafgunsigenaidlonr ace courses are at | east
partially separated from one another. 34. The nethod
of claim3 1 wherein the first and second race courses
CONBY i SenAn&hdaet &aif a¢ hERM R eP D théf,reméaaqootv%d {éfleng
rocket - power ed vehi cl es agai nst one anot her, the
15 prommgmﬁjst@@dﬂm Kgitiitey whifsriighug chimpgses stedirst roclteepdv@rdd(\rel&:legmmﬂf;dng an
raci ng partici pants, each participant having a
ex"?%&l?@‘f‘ 255 PRy ehi cl e, the race criteria identifying
a race course and establishing a winner of a race as
bei ng the rocket-powered vehicle that is the first to
corpl et Bhd M&hddatEain @8, fEBer dompitdb tHaGedonl Aciet-bowesdd vehicle
aerial flight path a first rocket-povver,ed vehi cl e of
produgieg 3e6eNd agtidle entifiey whiebing ithsegeand av@&miém‘ﬁﬁﬁg idﬁﬁ'ﬁ)@ﬁg&e second
20 rockgtgquglgrlgd \%%]{cleq%a secorqnxste akeaél ng nee ge%gr}cﬁu lglsedfafntgler\/\ﬁe second audible

group

havifid Mrén@%ﬁdlﬁrbbértké\ﬁ\'amﬁe tilgEaubibie ﬁfentﬁléﬁg rmPRYEEE ¢h M&nhf‘y eh& one
agai nst the second rocket-powered vehicle. 36. The

of therpqekeitiowrfrecuehirlen [@8e ddniiiret soand of tegudiblsiidegtifiemaneuve r ing
the first rocket-powered vehicle proximate a group of
spectators and, while proximte the group of
spectators, perform ng a pre-determ ned maneuver; and
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maneuvering the second rocket-powered vehicle
proxi mate the group of spectators and, while proxi mate
wo b@7gewasp of spectators, perform ng a pre-det BETUSA/038750
maneuver. 37. The nethod of claim35, further
conprising providing a firgé-visual identifier marking
the flight path of the first rocket-powered vehicle.
38 45. TheThrmtdtrad obfaire B5 iwher8d thewdve cxteria |mdtue|e§rb¢.ﬁringfeach rocket-
providing a first visual identifier conprises enitting
pOW%e‘hYﬁ"H'C'P E2[ERefREIN WiRtAca orRedRrnaeiugling Qrergtion e sten, e wigtutageously
rmm%? . 39. The nethod of claim37, wherein the step
prOV|d|ng a first visual identifier conprises
I nj ecting chedvirsadcRetipblieedavefititl pafoRMhd d Mg raludindpefation; and
engi ne of the first rocket-powered vehicle.40. The
the spand fgkasPowdred wehide perigrminges seeendrfiedinaapesiani di ng a
second visual identifier marking the flight path of
the second rocket-powered vehicle, the second visua
I deat i f HRImdARMioNGhiA 4§ ivhErBih @Rdlstel bBHArstBRREPHREIESVhiBRN
the first visual identifier to permt viewers to
perfcrmjega fisyrefgeliob opfativhermpisek edplapinyvefirsidetod pariiHllpexpbais e heldamks on
he different visual appearance of the visua
the f\rﬁ ERKStPeusred velicl withgafupled $ob¢f fust tasai m 35, furt her
conprising the first rocket-powered vehicle producing
a first audible identifier while flying, the first
audr.bl eThedegiadlof im 35l @Rérbih YHengbe chterid domplises 6dtAshpg BetaRithum
vehicle to a first listener hearing the first audible
quartiyehtopiet fge! for ggch ragked-pawdretbghigle- claim 4 1, wherein the
step of the first rocket-powered vehicle producing a
first audible identifier while flying conprises the
fiust rondiRdinddQredids \wRbbiR kiR nefidunl qashity e roaikétiuBlliBnsufficient
i dentifier froma sound generator. 43. The net hod of
for egdhedf the dochet-poiraedaiehiclesie cantrdgie olpp bitike rhéerwjthout periodically conserving
d vehicle grodu0|n a first audible

ook QR TR PP TP EECUHIPISRs ¢ he 11 r ot
rocket - powe rtﬁ&'ﬂr&%&@p@wzﬂ&ﬁt}eﬁl&b ngarr%ﬁngq}éiﬁeeﬁ Sldfrg faﬁo‘%[ﬁbl@ng

rocket engine. 44. The nmethod of claim43, furt
poweroai drapulsign sysemsendomdigating ketracp ovesepahdv e h icle pro d uci ng

a second audible identifier while flying, the second
audi bl e | den‘f“? $9cRid rpHeimeVered Y?Q'C'FHEET'?@EQ)WGNGG“ gliding and applying
| i stener hearing
pow%rqg#é % Vﬁgé él?él {"?Fﬁ%é%"% % second audi bl e

havi ng dlfferent sound properties than the first

audi ble identifier to permt listeners to identify

eadh onéheghethddef ¢laip Retwhprelndegerevataiiaontyrides yecectrenpipral safety

ound of i S. identifjer.45. The nethod, of

seta3rSterdh i fielreenpaiba ek paitie RGP RIS i ng
simuafedud ﬂ%ﬂﬁ}d@ﬂ%@@ﬂe Vr@ﬂb&bt%oﬁ@r@@@hlc@gmzﬂ fhe E&%nd’ BE8@t-goered

performa refueling operation the step of
vehiglesTodintaimnepaisifie/digtance brgwapo ppshiothesaccsrting hithediree-dimensional safety

rocket - powered vehicle performng a first refueling
aaoperatlon and the second rocket-powered vehicle

perform ng a second refueling operation. 46. The

met hod of claim45, wherein the step of the first

rocket - powered vehicle performng a first refueling

operation conprises replacing a first set of partially

expended fuel tanks on the first rocket-powered

vehicle with a refueled set of fuel tanks. 47. The

met hod of claim 35, wherein the race criteria

conprises establishing a maxi mum quantity of rocket

fuel for each rocket-powered vehicle.
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48. The net hod of cl aim 35, wherein the maxi mum
guantity of rocket fuel is insufficient for each of

W b@7naket - power ed vehicles to conplete a | appOf/Us1966/038750
race without periodically conserving rocket fuel and
the step of simultaneously.graci ng conprises: the first
rocket - powered vehicle alternating between gliding and
appbyi NYherostwid of Qaiint4s, WheRRuHeIhrod dimySion iNsWbly ld&ta comprises a
navi gating the race course; and the second

three- é‘@ﬁ@toﬂﬂéﬁ@Wéﬁbb{Pé’Fﬁ”W gach p«@eeqf ﬁ‘&??'ﬁ@?"@f&"@%é@?wﬂefj dehigtps gndithe
stepaoPP\ IX’[aI{'IIg?]E \Qgglstgn%e Icén? rlges(%lgel“hrsj 5!90“ ng%g rocF?ﬁ 8wer?d veplge%VOIdlng

navi e race cours
ove,@ﬁp.nd/m@,r@fe@&,b@esr ace criteria conprises
ree-di nensi onal safety data for preventing
col i sions betmeen conpeting rocket - pomered vehi cl es
and the_ste simul t aneously racin rlses t he
g e

firdt rosB hoﬂ&,\g?"gég.\y@ﬁqe@ﬁ@t edimgns °§%'(§6 Bty data comprises a first
vehiiO.EHeHic RRPHAA. HERLCKE BRI 3hab BhdWeclorRAb RadbRbiffYifhe for the

bet ween each ot her according to the three |nen3|ona
secahd feekef-poedra Vehicle, Bheé tharetep ofth abitaintrga smelli&tanmﬁ'@iisres thia éirst and
t hr ee-di nensi onal safety data conprises a
Secqnd Fekat-APWRERFSeBiF et eaglgﬁt@mg itip el vekiclscRerifisdRelone of t he
conpeti ng rocket-powered vehicles and the step of
mai nt ai ni ng a safe di stance conprises the first and
sesend rRCkebodRPNBneS fuBdticeh@singvoi di ng over | appi ng
their safety bubbles. 5 1. The nethod of claim 49,
wher ei n t he Rrbviding-adiepdsripidispiay in thafliest ypckdhpevetsd nghidles the heads up
dISIarst vehlcle specific tunnel for the first
PO EXE *PBwer ed vehicle and a second vehicl e-specific
tunnel for t @esRmARdodafidiRd 2 RRUSLEL uKE bk on ﬂ@ thod Ofirse
step of maintaining a safe distance conprises the
identified $ttharack sietigradd r ocket - power ed vehi cl es each staying
within their vehicle-specific tunnel. 52. The net hod
of clai m 35 #rafipRifentitfrghomin g °“?5?“6\9‘F%|P'h‘§ the firb roghet-pRyvered
vem@E%@B du%ehﬂﬁﬂf'rSt rocket - powered vehicle, the heads
up disp ay conprising: a three-dinensional view of a
racecourse tunnel based on the race course identified
in the race criteria; and a location identifier
shéi ng Thaveetbagrof daim 36 derthes @mpr'@ﬁngteh@"'ﬁg gogynunication between a
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