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PLATFORVMS 1. Field of The Invention The invention relates t
.‘communi cation system and nethod for passenger vehi ﬁmlﬁﬂw&{mmuuimﬁrmre
particularly, to a |l ow height, |owcost, high-gain ant enna

system di sposed in a |owdrag radone and-a system for *p1&vi di ng

i nformation _di é/i; assengers on nobile platforns such as, for

exanp| e, ai Mﬁ 158 :.I-f Wah@S HLQHTQAINQANTE _ Ner SRIEMFGRMMABILENt | On
Various ermbodi ments of antennas for HexEfPRMS of satellite broadcasted
signal s designed 10 for nounting on vehicles have been studied and
proposed Sl n u antenna is to be nounted, for exanple, on a roof
or the e 01(‘21‘81?51121 gﬁ?%ﬁbf?b"é’ vehi cl e running on a road where the height of

the cars are |'Bgahventivesdiatecbatomnuni@tio £ XA fd rﬁ’é’ihc?d“fo?%ars&f gé}ve‘PAl?ers%nd
height is also an issue with respect to, for exanple orl1 ag associ at ed

with sutHPSGRTEHREY Rt Owﬁs?lcﬂléé%wostnhlglereepelaéedwfv@enteefar systemmiisposairin a
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antenna and_an antenna nounting ar ea. t1on %réo ha is to
recei ve datErms sprbhesi ﬁ@réxatmmgurpheessb@aé?. iridtamtdmabdieicast ed si gnal and t hus

where the ant %ﬁg@ﬁn@éf{thét xﬁ(d?PSt be pointed in a direction of the:
satellite which will vary wwth tinme as the vehicle noves, it is inportant

to have a trackirieys mb%mcstsmf mtermamfor odclepting @mataltikabibdicadne SfeYAlesRReANgl €

of the ) chani,sm can constitute a :
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mnimze ui rene nts of the tracking nechanism
and the h% %éﬁﬁtgg 45 areI o%azlﬁ re rb‘i'te efsfaﬁ*&%m 9P g airpiaftayheragsight Is Aspng 19
(her ei nafissee withetspe114) fpadaniple) atysdrag aﬁbahtt«;@dnﬂh%a&ﬁ/anvﬁﬁgy{hq{%m%{f Le@é(ltﬂpt enna
for reception &eegﬁf% lite broadcait el ect romagneti ¢ waves at nmay be

nount ed oncrﬁa‘sre KRCR fe dmBRTanbIcafure phiueh ap ppiennatisie migingizpaheight of the
di scl oseantansd ﬁidt@dn{eﬂﬁi(mo\dﬂt\&%%#éad &n a8dif¥n, Q\Vﬂe%ntﬂ@aﬁtgﬂfa 1&%?946&% dt gffept ion of
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a direct br qdcast satel]lite sggﬁrgal even nmovenent o aut onobi | e,
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di r ect i opoitdedah aidsreétichcdf @i tdifte MM wigl v@Wﬂﬁ'tﬁg aﬁgll 2leil] c%o%%$ if1g system

need be used to npbve the antenna in the élevation rec huS t he
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_ | at c t :
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azinuth angle. The antenna of
wave gu?od é%te@qasrﬁgg)é@tqqﬂg costs, complexity and height Or mounting area of the antenna. Thus, itis

important to minimize the space, complexity and requirements of the tracking mechanism and

the antenna.

. Disclosed, for example in U S. Patent No. 5, 579,019 (hereinafter the “ 019 patent”) isa
slotted leaky waveguide array antenna for reception of satellite broadcast electromagnetic waves
25 that may be mounted on a roof of an automobile. In particular, the ‘019 patent discloses a slotted
leaky waveguide array antenna that enables reception of a direct broadcast satellite signel even
with movement of the automobile, by providing an elevation beam width of about +/- 5° in the
elevation direction which is disclosed to be wide enough so that no tracking system need be used
to move the antenna in the elevation direction. Thus the tracking mechanism and antenna of the
30 “019 patent has an economy of scale in_that the antenna need only be rotated throughout 360° of
the azimuth angle. The antenna of the ‘019 patent includes a plurality of waveguides disposed in
parallel, wherein .each waveguide has a plurality of slots disposed along the waveguide axis and

having varying offset, length, and intersection angle values determined by a methodolegy. In
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paral |l el, wherein each waveguide has a plurality of slots disposed al ong
t he wavegui de axis and having varying offset, length, and intersection
- angl e val ues determ ned by a nmethodol ogy. I n *000002* -2- addition, the
reference discloses that the wavegui de antenna array includes a feed
wavegui de for distributing el ectromagnegi+c waves to each of the plurality
of wavegui des which is disposed in a sane Plane as the array antenna and
i ncl ude$dditpp.tae refendesisclogesahalithigvay EHHlc A COHEPTEY 1aedss arieedwaveguide 50 t y
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rotary t 2 antenna Wt hout su bj ecting a converter i'S Couple
to an bulfphsrtﬁrsm‘ecmdmewlamh smependicaaytortbe ﬁtst emtlonﬂm thestmr foed aaﬂytamtxag&edf the
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t hat have been proposed are ,the co , the f manufacture, and the
wei ght &? e BTSRRI fﬁ)&&%&ﬂéssa*ﬁ?%@agmgwe the éﬁgﬁﬁﬁe@ is that the AoBNETTes A2

sl ot t ed pak¥OHiaGetiBRAre PBS SFEtheRBy FEINBIMAGEJdtRE: &Qﬂbwﬂveﬂer%ﬁqdmloﬁéﬂg gz with
a proper precision suitable for a desired frequency range to forma

pl ur al'f dife ohe sgn¥EFegui des, and then securing the wavegui des to each ot her

in a transversgd: (86 wﬁmtﬂewaﬁausasu&emwaegﬁdmmas thm@%’éépﬁrlo%ﬂoseﬁraré n
conj unction, depending upon th g@ﬁ)om tion of a feed wavegui de h

wavegui dee ‘F%SF mﬁé‘fﬁsetféc I%aé’éfﬁﬁ@ae thsevaighted thegarietsradyesHigoeniernass foh a
manuf acte,&gfnge PE&R@;’%&on’lﬁMot’E&twR‘é%ﬁHé 1abhe &@rbefm%efaemgdlgﬁrg& f}ﬂ giherefore

such a slotted wavegui de antenna array nay not be provi penS|ver
usi ng suRHesWiter power Morision evitab(fosudesized fsatrocl rapge tooform henlvsdabtyt &d
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wavegui des W e wave her, 'such an e
wavegui dikemeapnbe &uioﬁﬁq@axhtlyyoxrﬁncbenjmmtiqmt depenéﬂnghj:ou:thcrab@mmabf adebdh warvbgduire,

speci fi a whi ch m a mately 2.7 and
yi el ds gh%feegéy ATt e’BaXNa%B%?e& échnglnnvgave l%“rieaarray weg?rp %\Fentl_onal
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waveguide may be typically made out of a metallic material with a high specific gravity which

is, for example, for aluminum approximately 2.7 and yields a heavy slotted waveguide antenna

array.- Thus, conventional slotted waveguide antenna arrays are typically bulky, heavy and not
25 suitable for efficient and cost effective mass production.

U.S. Patent No. 4,916,458 discloses an embodiment of a slotted waveguide antenna that
is intended to be manufactured eaSily, inexpensively and that includes a plurality of radiating
waveguides each having at least one radiating slot. The antenna also includes a feed waveguide
disposed at one end of each of the plurality of waveguides for feeding the plurality of radieting

30 waveguides and a plurality of apertures between the feed waveguide and the radiating
waveguides. The plurality of waveguides and the feed waveguide are formed in 2 eingle plane
by a dielectric plate that is sandwiched between conductive layers to form broad walls of the

: p]urality_ of waveguides and the feed waveguide. In addition, either plated through-holes having

a gap between each of the plated through-holes that is smaller than a wavelength of a signal



di sposed at one end of each of the plurality of wavegui des for feeding the
plurality of radiating 30 wavegui des and a plurality of apertures between
the feed wavegui de and the radiating waveguides. The plurality of
wavegui des and the feed waveguide are fornmed in a single plane by a
di-electric plate that is sandw ched bet#een conductive |ayers to form broad
walls of the plurality of wavegui des and the feed wavegui de. I n addi tion,
ei t her p?lram@dnmgmdmchaMMms havormigctive gﬁphiwﬁavxﬁﬁﬁ 18260, tgirn}j lated
through-holes that is smaller than a vavel engt h of & signa prop%’bcafﬁ ng in
the waveguide %m or” %%’hﬁ’ﬂcsr FY e 1S PREFER Fegosimivalay gapnt eschabuesn and
that arealieifahd pediianhelbsidesd 1ar Mween the caonductive
layers and used to formthe wall SU%@%I}]S? uréh\?%v“um vBGETHES B4 he
wal i s ofPAEFe CFEIeEFs\iRA) SYGT eI walls of T@ﬂolutdhxey or%ﬂreomeegm hi- 5€dd0sR 8ol 1At
out er pedzhRRerA)iddakl $volndt Rl y of, wave ui des and the feed -~
wavegui de an tl)e‘;ekpa)drV oc\%)l\q‘§n tgiméb“v%flldrl\%t 'ﬁ% “n&I B R CPR e are et wripat thai th a
conduct i aeTpatipRdra|walie. TrsrsmiteHevavemtiér apetmh pheeaks ik s Ihens] @ Ofg etk

wave- guigda ;antenna ‘;-n grea,m§158dpatcgﬁ is asserted to be easy

i nexpensive to manu AUre and pro SUMVARY OF TIC INVENTI ON A first
expression of the present invention is a systemthat provides information
to a second. passenger vehi g| gi to create an information network between
the second passenger vehicl QT HERVENTIODUr ce, the system
conprising: a first transmtter/receiver unit disposed on a first passenger
vehicl e and ada@rs'e@(prttselomexfelna/memmt inventiereik ia@Pstemanal préviaés infsrlafes td he

i nformati gneco gmthe [ nf&g&atl on source, and to transmt the information
signal; a' PRBTRECT IR 1 HEIIF A HioTmRtion ‘leFV&?fkrheEW%ﬁﬁdm ggsepdi on
patterns bﬁb%éng@ve}ﬁél'é@h@dn‘iﬁohﬂﬁﬁd dofifce! thak rﬁtcglrn{ph?%g' ver unit and is
adapted to receive and transmt the |n’for tion sigha athird:
transnitter/ r &Ety@psmiticr/ ragsdipt wait ﬂKSPQS@d@n\aeflrStmassengexfmmlomncSa@@&Jd and to

t t d h f t | bet
he Tirst O Eeanses RRRloh st ogl ReRORINE R Sat R PR s Rlmnalon ol o; o

second trsmsed, ahérd rasaiivie infoithatontgratl on the second passenger vehicle,
the second tr nsmtter/rec iver un|t bei ng adapted to receive the
i nformation sf§HafuionplARtEHHE haye, BC‘%SF%HWIE@Pd/r@éﬁéionmaﬁemdlalqoassenger

| nt erf acecqpiad @dhd Arst hitndBALCLVANHH dliSE A4 ?Pe%'tx% W dnaag agﬁﬁt ed to

provide at |east sone of the information ccess L8,
associ at ethfomatiopksignakecond passenger vehl cI e

a third transmitter/receiver unit adapted to receive the information signal and to
transmit the information signal, to provide the information signal between the first
transmitter/receiver unit and the second passenger vehicle; |

. a second transmitter/receiver unit located on the second passenger vehicle, the
second transmitter/receiver unit being adapted to receive the information signal from the
third transmitter/receiver; and |
a passenger interface coupled to the second transmitter/receiver unit and adapted to
provide at least some of the information for access by a passenger associated with the
second passenger vehicle

A second expression of the present invention is a method for providing
information from a source to a second passenger vehicle, the method comprising acts of:

receiving an information signal that includes the information at a first passenger

vehicle;



A second expression of the present invention is a nethod for providing
information froma source to a second passenger vehicle, the nethod
conprising acts of: receiving an information signal that includes the
information at a first passenger vehicle; 4 re-transmtting the
information signal in a focused transdit pattern fromthe first passenger
vehicle; receiving the information signal and re-transmtting the
i nformation sign@smiting thd REMEREoh s8It fB&h@@&ﬂh&ﬁirﬁbﬁR&@ﬁ%ﬁ}ﬁ@ first
information signal between the first passenger vehicle and the second
passengePassageyadcleiecei ving the information at the second passenger
vehi cle; and providing. | east . s f _the infornation for access by a
passenger as sf))e(?lgl\glnééﬂg\lfﬁ {Nﬁnefqﬁoél Sé%n%ofr%n 1S HANSRIEpE g infqTmatin sigP#iRG to one
embodi meficusdd ttAnemitrpaeri 10 providd erKiforvastorodibile baiweRANRe Afst BikserdolAt
recei ves %naliéo- .transmits el ecvoma_ -netic signals, includes a Diuraiity of
radi at i oMeDIGla¢BY thedecondi Rast e Y¥&zal i ei to each other to formthe
antenna a~: a rechivlifzthe WRUGAMIAIC: ol QYodiERAR B vafidionpgnet i c. signal to the
piuaiity of radiation wavegui des andior recerves plurality of
el ect r omagnet povsiignallsast sane phthepiformatidnyfoo hcaeadbyh passen@yr agiocdes and
provi des zlathégo%gosd te eloect rorﬁggnet ic signal at an output of the feed
wavegui d¥TERCIFCRTd RATEUSELYEIF!Fy of  radiati on wavegui des has a wavegui de
i ongi rudinal axis and includes a plurality of apertures aranged in a
direction o- AMFUREVLEYT TROIVRGH 1T dieiBY=IERR < 1eaky weettuida\ratagok el ncl udes a
firs: SBetteN-0kidaveduhie:BaMntend-f &&st: and,conn thfg tQ, AN, | hput i out out
Dort. The li-st section o \WaVeguide has a hei ght séll}b‘s r?fl‘aaaﬁhf?ht he sanme as
t he hei FY#HcZERsCRTRSGAN PRELP! 0 cath e 3¢ Irradiharionn: weayeguidesvaraghiéshe fir st
section b, wavea.de.0arqa 3e0qpthandagoupled Lo a f1rst Jupction point.
Tile fi rﬁs‘?t lj.uncti on pot nt transrti orjlsa%}r(L)b%‘ et VEEEUSE YN B Yegui de
to a sequwdiiyegicicorpmeensasgpli Demamchlardini 61ad26bh GRvaiui Ve weePictai=t hat
each have a height that is substantially half of the height of the first
section OB Wavegu des T RPSE B RET N et P o0 iV aNagEgti TRODGE ARFRIRBAOW t h
an upwandatianpateguitifens ubstvaptiialdnyinftihd 2heiaghtin G e b Stor se5ti-an o-
wavegui he. The ttlir0 section o.fﬂ.c_m/ave, uide transitions Wtf'. ‘a downward
sl opi ng FEAME™1 B AWETET S AN BR M= N U HBRiLS: of petTeed wryaggid=deaivdann T6%-
wavegui - fetorldterdvbin € §8els ORrsQndAMREMAE b SnSHBSEANLSA! 1) A-NILEQ! o4 MRge
o= the set}:ﬂon_d section o: wavegulde. Tne feed waveguide al'so includes a _
sept = coNATETED “fof Rs Feayar s sgpe Ehies frizst oSeaso wdtharmiurediiyrod salionons
of waveguhenthi et @8d fe ké},ﬁ&@@f%ﬁ%@é’gﬁjﬁ& @41 f4.8m .L;lt;'@ coupied to 2 first juncuon point.

The first junction point transitions irom ths firsi section of waveguids to 2 s=cond section of

waveguide and 2 tnird section of waveguide that each have a h:-{_i'gi'at that 1s supstanually bali of

the neight of the irst section of waveguide. The second section of Wa\):guids wansiuons with an

* upward ramp to th= substantialiy half height of the first section of waveéuide. Tke third section

of wa_veguide transitions with 2 downward sioping ramp to the substanually hali neight of the

orst secuon of waveguide. The third section of waveguide is substantaliv 2 mirrer image of tne

seconc secuon of waveguicde. The f==d waveguide aiso inciudes a septumn connected 10 verucal

walls of the first, second 2nd third sections of waveguide ‘which aids in the wansition from the

heighnt of the st section of the waveguice to the height of the second section and the third

secuon o waveguice. Zach of the second section of waveguide and the third section of

waveguide. Zach of the firs: signa. port anc thre second signal port are coupisc 10 2

=S fw

corresponaing ors of e plurality of radiatior wavegnides.



"~ height of the Lrst section of the waveguide to the height o- the second
section and he third section o: wavegui de. Each of the second section o=
wavegui ae and. t: he third section of waveguid.” e are coupled to a

corresnondns first sign Dort an®_ second surd j Doi _ o th reef wavegul de.
"ac of the firs: sigma, Par: anC the secénd signal Dart are coupled to a
cor Tespondi ng,.one, of the piuurailt-~"_o radiation wavegui des. -5- Wththis

arrangenent , Al RS GHABE SN &8 GREANG R T§fitced Arighteangtitnetarantie coonsteradahed and

mount ed SiduBteMNBY ik AV pdSiE@SHA SHERs 2SH xf RS % AHR mobi | e and t hat
is part of a system tggf;transmt and/or Fetel veJ)rgP\%}?eonaf“%%qésin%%fc?symm

progr amﬁoﬁéanspmé/gr receive pae ef Niee v1@f@rmp gx@glmlmgg\mnaw ineeHERUA G AbeD ﬂﬁo—ﬁﬁ(}l

ot her dat@nshgiea uj de antenna array and feed
5 wavegui de can Lozs(%%dggt?l?ﬂdey ngalylga& iré}(g#g ¢ rﬁ%%qg’t‘ ©FRIERG aiFay apfdeed: hi s

Carr angén’é’ﬁ’t'e‘mﬂﬁ"@an hmmtraechmdnbldecﬂfrmwagmpdmeaaﬂebﬂ m&uﬁﬁﬁﬁbﬁg%&wtﬁe

~easily, ht as for . an ant enna
assenbl e%rﬁgrﬂjt%%g? 'fégdﬁglva m%%% u?ﬁﬁnﬁﬁ%noéfrﬁis’ Yan® edpwowdéds aempared ower

cost. Acwofaticrgnple, aanatdnes aﬁHﬂﬁBI&UﬁSﬁﬂéf Dinclah@ich BVARERR ahd 8 & Xw‘é@c}/%ga.w de
ant enna %nd th 1 o feed wavegui de can be nounted on an anten a posit i
a

:ring apparatbs and di sposed within a |low drag radone on a noving

vehi ole. W t hA ddidingiol ABBRFBAbodiiias: FThERY azj nut h
on ang I%% o keep tﬁﬁae1 ant enna pg}tﬁ?qgg) %ggegé”der?ﬁ%eéma 1

and ele

t ransnf’ t’?’F‘%‘n&agﬁt”éjIeIcP‘ﬁ Be meup\FH @n 3y aplerralpss > ’lmgdeparstlugma?d dxa@osémenthﬁnl lebve is

MoV g diak fad8itie A Vi Adhidt S ifinis REAME ARG, M b, o P, of
an

steering arrays al so mount ed on the antenna positi or{’inﬁﬁa'ri ‘3
di sposedipttiand elseatiopangieap k@@dhmantmtphmtedamfodtmuy, efrahSiitdApv@rtien i s

a met ho c, ers vehicl e, wherein the
vehi cl ed‘?rg%ldg{ gj\rﬁb%FgekgVﬁieglrS%H%eaéé%‘%gﬁéo q?cﬁ'éngs é’hsa‘i’n%@uﬁ‘&‘it cayplspfent. The

‘met hod imevidebwith e@ewpngpmhef se¢cginglarrayd 41b ModnitéSén the anRehhd fRlt{dnBel ver in
an ar i s.avail.abl e andtransmttlngthe S|gnal

recei 32&% ﬁhtagfdméésg r%nnﬂhﬁ%v?fjfa@cf@? to a 20 second

transmi tter/ rf‘emehevembbdhaiemsf the iaeibnoR aané&QJalo@Ip?o\A ak%nél'l%t seﬂ%é‘ré‘ wher e

the sig ffl The nmet hod further includes t steps of
recei vi @ }fhg v§1|8 e téh IR BIRED AR AYET EEePFioR af i wignal is nermiiidi¢ritng

the si griie mehed melddézwamns 6Nhal, NS ELEARRIE el O A %\%gere the
transmtter/recei cated on vehicle that is also vmt

ve
where. tHE r‘sg?‘nvéilahi aﬁgfran%’?‘ﬂﬂ‘“eﬁﬂnalﬂ%ﬁw@thﬂdhe ﬁs@ytrarhssuttuﬁamvaﬂotahe step

of transetdoditRgsthiter/fecgRal thh: i er.Si e area.where
“‘the cover fl.ge i's not suffici eﬁ%yaggﬁdgggég%%@glhngég g'ﬂ%hl&aﬂg‘? éseri‘\Pe

the si grfHHcRd, Thometded fpther insiudsethe steps pﬁrepa\asgﬁ@al@amtthltﬁt seasdy of the

vehi cl egg ansmltter/recelvcr transmitting the signal received by the second transmitter/receiver to a third
transmitter/receiver located on a vehicle that is also within the area wherc;,. the signal is not
sufficient. The method may also compris¢ the step of transmitting the signal between vehicles
25 traversing the area where the coverage is not sufficient so that each of the vehicles can receive
the signal and, for example, present it to passengers within each of the vehicles.
With this arrangement, any of live video programming, interactive services such as the
Internet two-way communications such as telephone cornmumcanon and other data signals can
b° prov1d°d to passengers within vehicles even though the vehicles are not within an area where
30 the signal can be received due to, for exa.mple a lack of satellite coverage, or non-continuous
satellite coverage, or a lack of ground communications facilities, or a poor signal quality. This is
particularly advantageous for aircraft flight pat}ié such as, for example, transoceanic flights

where a plurality of airplanes are lined up in a path traversing an ocean and where satellite



Wth this arrangenent, any of |ive video programm ng, interactive services
sych as the Internet, two-way communi cations such as tel ephone

comuni cation and other data signals can be. provided to passengers wthin
vehi cl es even though the vehicles are not within an area where 30 the
si-gnal can be received due to, for exanple, a lack of satellite coverage,
or non-continuous satellite coverage, or a |lack of ground communications
faciliti®%eradf istopPQraySiHnad i , {.S, ] rticul.arl A advant ageous
for aircraft fli ghg pat hs-st}jgﬁygﬁlé,og%/ag?a—@g Hoﬁrécgl? FANS GCERHPEVFIM YIS wher e
a pl ural VE§e 69Versept aeisutfigieat | i ned up in a path traversing an ocean and

where satellig - i S .avai ].abl e above t-he ocean, or for
$othd enﬁ@%ﬂeﬂggf the m}'%?ltgfl ég{hv \}%veepé

“ground communi cati ons between ve OB PIPARRY 9froviding tifeumstient .

Anot her eragimeieg pitfere inmtanoufouhationeoiroy endrefal Bf@mABSIQG&fk BV di ng

i nf or mgt | : oJ 4 N atformfroman infornmation source to
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transm tthé mjorartionbourcm tréoaivisy tgaaifomnb@i;i@m@i?&kﬁﬁﬂsﬂfrﬁgﬂﬁ&l&pe%%u the
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movi ng pPAYRHPAITOBE ePrifezaiilys the frst transmitter/repnivar wrtitis Aaceteé by éfe seevirid thevih@cat ed
on theosgseng noving 10 platform Still another enbodi nent of the nethod
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platformto 2tdespthsnembntimame! thetrtpd ofcheidesntioheombafs prodfdidd AfsHHatibi NG

an infq;g}ggiﬁgﬂn.ﬁj‘g{éaﬂ t.ai,n -he 4.nf or ion with a transmtter

| ocated on the first rlraots(?}ﬂlgtg a%%?’f‘ cl)é]nrh h%ce %tgg# Wﬁf&fj?ﬁeth? RS SRR Bt & ATal
with a fipfosmationgigns eqndaining thel ivformativint witl 4 ansitdrilagtkhe tHefirsth8yiRRt | on
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first 15 riafesnitioneignabwih terfirniansmistel/ @eat@hn@Aind recsRERNE: &?&?QEOIPLQMIW m

Anot her od| t . of system o e invention provides informatfon to and "

froma v?l{gﬁ%tgtéryf;é\}iaﬁ%ep esétf%g?%r%%;e&aﬁ’gaf}é@.%ﬁt FaReBteRfIcaiMeminiblokatsdoneen t he

first noviond npivatgfmatforand an 20 i nformati on source or destination. The
uni.t disposed on the first noving

system conpri,ses a:transmtter/receiyver i .

pl at f orm and Atnﬁglt“r ?fﬁéc?‘%@e‘&tcﬁfﬁlséﬁcrf‘ 8t the ipeaiiompiovides infarmetiaheto tahé fionf or mat | on
to the fpasseigeatim ©eeiateart iR Ih A R TBLRR senger. an an

t enna CO@@ ed. to the transnitter/receiver uﬁﬁe?%zﬁ%%zl aform a’!il?‘ml east

par ti & MY SU1°BIAYS® PHESHFRORN 4 ha Atfterheamprises 3 trawssiitstoeivet onit diéposed on
I nf or mattheOfksheNak pREBM BefbonaNt IQMutdE pARLEANA.  Ihe. System al so

information to
the passenger or receive the information from the passenger, an antenna coupled to the

transmitter/receiver unit, and a radome that at least partially surrounds the antenna and that is |
transmissive to the information signal provided to and from the antenna. The syétem also
25 includes an additional transmitter/receiver unit located on a second moving platform that
_ re;eives the information signal and transmits the information signal so as to provide the
information signal between the first moving platform and the information source or destination.
Other objects and featu’re; of the invention will become apparent from the following
detailed description when taken in connection with the following drawings. Itisto be

" 30 understood that the drawings are for the purpose of illustration only and are not intended asa

definition of the limits of the invention.



25 includes an additional transmtter/receiver unit |ocated on a second
mavi ng platformthat receives the information signal and transmts the
information signal so as to provide the information signal between the
first noving platformand the information source or destination. O her

obj ects and features of the invention @ { 1= becone apparent fromthe
follow ng detailed descrpREl Qg &5@}..1.}@ &nvm'ththefollovm’ng
drawings. It is to be SOT%MW for the purpose
of illustratiBhe lordggingradd ather siptcts atdenidtentags vall beefordully ABpREiateRgrdrn Mt S OF
the invep; 'erﬂ—r d,%wm Rl EF. l;l)ESCRI PTI ON OF THE DRAW NGS The foregoi ng and

ot her objects & vant a ages will be nore fully appreciated fromthe

fol | owi ng dr alignisiarpevdpeatve viivgof ah anfenBa PEIsSREE bF ME iWeaML 0L o @BSE'}'&% .
subsystserrfl of nvention nmounted on a roof 5 of an autono i ig. 21is
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Cross-se bott om pl an view of an enbodi msnt of a wavegui de feed of

the antenna, Flg@ﬁﬁsﬁde@ﬂ&aﬁéd}?w@w%f%e rfté?magf Elg 6 is a cross-sectional
S|deV|ewoftﬁe antenna, taken along T1ne o Fig. 5 Fig. 7 is a-plan

vi ew of one H%lgf4@fat@PpJavengféhefmn@be}geZantenna of Fig. 2 Fig. 8is a

| an ew of £ e wavegui de feed of Fig 15 Fi 9
Ps a \éPoss seli}glsbo%glg sts?pcnlaﬁ‘il bg{r%\&\r}lpgw ‘B?Waﬁa%ﬂ’%%*aff& Oéﬁﬁ‘@dF%‘#ﬁfe% ofthe

wavegui @eitcmew@s&mgﬂlny 5f:00fftlgléi antenna of the invention; Fig. 10 is a

Cross-secti or}e}é nd Vi %nglgxtru%{'@ enbodi nent of the antenna of the

i nvention; Fi'gs.®] fﬁ 5rsit1° lﬁ?’i & ¢ BRIFRRS [Ken HenmlineGrmoplia érn of t he

ant enna of trﬁglmG@uanaﬁewBﬂoner}ﬁlﬂuﬂhm@avaoamé ﬁe@BfﬁQme}ﬁﬁa&Fp% d.a plurality
Y

of steering 28y an enna bea nd Fig. 12 is a perspecti i ew of the
ant enna subsﬁ% rﬁsﬁfp e A ?ﬁc? toﬁﬁaﬁloéﬂ’et"éﬁvﬁﬁédcﬁeaéef@gé of an a| rcraft.

DETAI LED DESGRb. I@Tha\brass-siéb@oranbm&aplah WevwsyShelARd RS IRLPSL, Of waveamde

i nventiagn provide, for exanple, any o
eed assembly for the antenna of the i mvenuon

- Fig. 10 is a cross-sectional end view of an extruded embodunent of the antenna of the
invention;
Figs. 11A and 11B are plots illustrating a beam pattern of the antenna of the invention
20 including a main antenna beam and a plurality of steering array antenna beams; and

Fig. 12 is a perspective view of the antenna subsystem of tne invention mounted to the

fuselage of an aircraft.

DETAILED DESCRIPTION

25 The antenna, the system and the method of the invention provide, for example, any of

live broadcast television pro orarnmmg, two-way communications signals, interactive service
signals such as internet service, and other forms of data and/or information si ignals chrectly to
mobile platforms such as, for example, airplanes, boats and automobiles. In one preferred
embodiment, the antenna and system is to be used with existing digital satellite broadcasting
30 satelhtes and tcchnolooy to provide live broadcast television programming to passengers on the

' mob1le platform For example in one preferred ernbod1m°nt of the antenna, the: systern ‘and the

-:—_method of the invention, passengers in a vehicle can select and view live news channe‘s weather

informatior, sporting events, network progra.mrmn movies and any other programming

available, similar to programming that is available in most homes either through cable or satellite



e live broadcast tel evision progranm ng, two-way comuni cations signals,
interactive service signals such as internet service, and other forns of
data and/or information signals directly to nobile platfornms such as, for
exanpl e, airplanes, boats and autonobiles. In one preferred enbodinent,

t he antenna and systemis to be used with existing digital satellite

br oadcast ing 30, satellites and technology to provide |ive broadcast

t el evi si %enf“%%o PR HREe %88%8%&?6%“5 %ﬁéﬁ Ofﬁ%ﬂoﬂt@nﬁi the TR ambihe eveshnd! e,
in one pogtheinvesti@ibeadt tRPro@iminhe iaNVeRRAn. hAR 15y SiieMpaRd, i 8., JEL hod of
t he invecri\.t‘iﬂ%n,.?fgasgengers in a vehicle can select and view Tive news
channel s©SHEHENe AR FRERNEPISGHE TeqErst ~h§IERBeRt §2n hretoppiedkinyr Bomanama bitle

Movi es  apebs@Ry: Ohited thBI-0g haTEhAGhiAY 3h{ RS er%'gme'. ar to programmng that is
avai l abl e in nost hones either through cabfge r satellite -8- services. One
advant dge of OREglrEtE@nt ef 2 Eyo MEfTmohat ipparhg@ermion bhensythe fgansd t he

nmet hod - @f. J L I r ing ks.live.with no need for
Vi deo-t age BRI ot Ron Bahest 2t o MR CRelebing b g ds Oat Srbeiartied,
al | equi pitbpentezna sbesykiemadOsd ailow-aeighn iageoss hih-ofin by waase Saagektemalvisc| e

t her eby IS Ng. any, passenger ce.. 5 si.ngl e antenna on a novi ng
pl at f or m&%?g}gﬁbap}ls rqtsg%léln%lf) g’f ‘?%%mg?mazgﬁéfusff ?féab)\sainﬂ Hgalysbe TR widsssios examdss & f or
al | passengéte afankhemobilé 23 PheatntannsutRedien o Gnd @ddirkhnnd po@fiGnigebodi ment
of t he 1 ntenng %bs%/stegn 20 is a | ow height, |owcost, high-gain, Teaky wave
array AntREARYS 78 SUthay IngyBRle drup<BH el §imbal $iftat a9 theademateanomay be

|11 ustr aimedyd 3606 iM@ymb@ (FPaH, &f ekBhpleXARPA Bngd OF apPrd:@Rhely 4o 9 e1@Pation )
autom)blbg 2. . The antenna subs.f/stem may |nc%ude ant enna posi ti1oning 10
appar at ush®Rwsdjamrademe prrterally vl gapsr wohdrehinis sndrallgiviiayersans bEtie agentaat t he

ant enna passtidaehg a¥pyacks 3PardEhridl Both BzifR) allikvafi@) €xanpl e, over a range of
approximately 50 in elevation (0). The |owdrag radome preferably will

taper to the XEREEmBodmgnifithaanienna sebsystoh of the imventinma bepmsiattemnifmig:
appar aftsUshtad 28/t M 4 Do [ el evation, 1n one enbodi ment, of
‘the antenna subsyagtem OP ﬁ%@@eﬁ%‘%ﬁ@% r%xérrnngtﬁla?'_t dPr W%f@aﬁ% $AAna 28
may hav einghdrzimuthipdank by phesi¢alrotoveroént ayf preomiensd atay ovet B6F inbkialutiray be

scanned ,44f; ' e ' movenent .of, the antenna array
over 360 idﬁmyz@?rgt%@%t%npgd P f %&gﬁg}%%;eﬁ 85%3361&"#@}’6“&!5&?%@?%&&%% may have
a beam vdpgtdxithatelyH8 teBewbich omy bk armned in tapgeexibplek by $hiHed mdvembniary. be
scanned } | eyation plane b hbysi cal novenent of the antenna array
over appﬂpg%t%lg}agap% a 5eP 8%%‘%/%%16% sgegfeﬁ?t-mé‘ﬁﬁ%ora?é‘?h FoAorsKampleeoves#@r an 20
el evatnosiearigh englangee batveaer0°20700 1% Qhe doibddhgere BPOIiRAL 01 kBSed QMERL | ON
illustrated in r ef err%d t hat the antenna subsystem 207 of

the inve tli 1§ Rrelf%gi}hatt%yg al[n%eéxlagﬁ y%?mg of the invention trapk the location of a

transmitting satellite 26 with respect to the position and orientatio;i of the moving vehicle and
point the antenha beam towards the transmitting satellite. |
Fig. 2 is a perspective, partially broken away view of one embodiment of the antenna 28
25 of the invention; Fig. 3 is a side elevational view of the antenna of Fig. 2 and -Fig. 4 is a top plan
view of the antenna of Fig. 2. Referring to Figs. 2 and 4, the antenna 28 of the invention may
include an array 27 of substantially rectangular waveguides 31, wherein each substantially
rectanguiar waveguide may include one or more apertures 30 in a broad. (H-plane) wall 32 of the
substantially rectangular waveguide. Tt is to be appret’:iéte_d that any aperture can be used that
30 will transmit and/or receive electromagnetic enefgy in a desired polarizétion such as, for
example, a circular polarization. In a preferred embodiment, the aperturss aré asterisk-shaped
aperture elements in the broad wall of the waveguide that can be formed, for example, by
forming a first crossed slot element and then forming a second crossed slot element rotated by

- 45° from the first cross element in the broad wall of the waveguide. The legs 36 of the asterisk-



transmtting satellite 26 with respect to the position and orientation of

t he novi ng vehicle and point the antenna beamtowards the transmtting
satellite. Fig. 2 is a perspective, partially broken away vi ew of one
enbodi mrent of the antenna 28 25 of the invention; Fig. 3 is a side
el-evational view of the antenna of Fig- ¢.and Fig. 4 is a top plan view of
the antenna of Fig. 2. Referring to Figs. 2 and 4, the antenna 28 of the
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recei ve el ectronagnetic signal. addition, 1t is eaS| er lto enpiri éal |y
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antenna el ements. 5 The substantially rect angu
ori ent ederéBng AEey (varticaly Redh of the ret:herzulwa«vzefgglmtdests dskat dhs B@S?Zdby AvwREAlidel

to each d r.Qa I wa i.nclu apertures 30
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apart at a Raffriog nawwabiel e,r@td& mﬂlummn%ra&sl-sr&gtx&{a@ﬂ&ﬂﬂﬁ}Slaﬁlv%goﬁhL ength
or the h sta ti tan ul ar, vegw de_and preferably
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r ef er ancabdv, cheedrtdpas aﬂithﬁa\ﬂ:loam% fodd dah 8e asdes Sndihié aa(d/éﬂ%éx@eoété@olna%e@»
normal to the . ant enna ar rqﬂg@gvertl cal ). Each of the rectangul ar Wavegui des

is fed atHe BAPITH, é‘me‘Ffé’eadld%Vaﬁﬂdﬁ: Eeed eremsngq eahsadit amdgecond

end 33 Wca&vd’ﬁifﬁl[t@ﬁﬂo@@éahmcﬂﬁ?stféhaivﬁﬁd/ ded Lﬁﬁg{, ferring now to
Fig. 5 there is_illustrated a cross- éecgjltr%gr{a o‘ttoﬁt Oaln%\}ll?eavfllb t%lg

wavegui OV Reedesaibet ixdhe ease Mgien itieantngz isfto ﬁh@nantlemmna’@ fid ¢nesdyt alted i n
Fig. 3. Asudiacmss eﬁLrl@ 1300 Yc?each @%s&ﬂtxﬁ%c‘%ﬁ'&lx\tﬁ %a?\%lglﬁl;'lge 3 Lfgf: é:C ar}la t\)/?a US ed

to transmt and/or reCeive el ectromagnet’ic ener
enbod?fretityetifeieahfénkepanehiwasegeitmagestt sgmal mS;EO\hdbdttb ANSWte gaiAd FE4d at

receive ﬁ%ﬁlt)olﬁ{ép%t pd’rp?p%%r ?fogélqé gqufafg atqlcgdtbalh in'pk S rd%e&u%}%?tld" by the

Qperation of t ant enna
waveguide feed 1o provide an equal amplitude and phase swnal at €ach of signal ports 38, 40, 42,

44,46,48, 50 and 52. As will be discussed in greater detai] b.,low, the electromagnetic signals at
each of ports 38-52 are preferably provided to each of the substantially fectangtﬂar waveguides
25 31 by a corresponding E-plane bend 39 as illustrated in Fig. 3. The electromagnetic signal is
induced in the waveguide feed at port 37, propagates through the waveguide feed and is fed to
each of the substantially rectangular waveguides, and is preferably in a TE10 dominant Irtode of
the electromagnetic signal. The TE10 dominant mode of the electromagnetic signal propagates
- along the length or axis of each substantially rectangular waveguide to feed each‘aperturc 301in
30 the broad (H-plane) wall 32 of each substantially rectangular waveguide so as to radiate the
circularly polarized antenna pattern at the desired elevation angle 6, as discussed abov.e.
Operation of the antenna 28 and ths waveguide feed 34 when the antenna is to receive an
electromagnetic signai such as a digital sateliite broadcast signal is opposite to that discussed

above for transmitting an electromagnetic signal. In particular, each of the apertures 30 in the



now be described for the case when the antenna is to transmt
el,ectromagnetic energy. The. electromagnetic energy is fed to each
substantially rectangul ar wavegui de 31 (See Fig. 4) via the 20 wavegui de
- feed 34. In particular, an electronagnetic signal. is provided to the
wavegui de feed at an input/output pori 137-and the signal is equally
divided both in phase and in anplitude by the waveguide feed to provide an
equal anpirpadrdal Hhdf glohsebseingalal reatn@AG Ok o SHOMR e HOLLS: 38,140, , 42, 44,
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of the wavegui de feed 34 By a%?lgdssgg% ?\S/cecuéaﬁ?ﬁ Cﬁre%r?ob%‘@?enﬁ%@teﬂna array

el ect r om§Aed the Wavemude fged ¥hbha ofrresporgtiag sopew 65 B8d5@ioh SabhMhe @t&tmled or

sumed vi i e o.provide a conbined or summed signal at

the i npu'EJ igg? Eul\é@%g;g? Vggl ?I‘olfe%? e \?\/gv éﬁﬁog’é dpRrsgpategihat alghouph thetantemes amay
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of the,f idlustrated in Fig. 5. The plurality l'ané
al | ow ztohﬁ/aﬂﬁ%‘!ﬁ% %é L Eosefi(?eg’é” t?‘BEJétF’é%F P ethe fded veanemridrandrthayntedrhus
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substantially rect anr%gl ar vne%u%/ e 31 to a correspond ng port 38 t he
wavegui dé 1 eed atrd FHCPUGLTANTIHFY &aYesuideiby® morakity of thedt-piypt dlid dend r adi i
as knownwheeghliesectiohs. skill in the art. For exanple, a reference by

Theodor e Mor eno, Igl crowave Transition Design
t1s to be appreciated that although the waveguide antenna and waveguide feed have

25. been described for a single polarized signal, that other embodiments are contemplated to be

within the scope of the in_ventior_l. For example, each waveguide of the plurality of radiation

waveguides may have two parallel rows of a plurality of apertures disposed along the axis of the
waveguide wherein one row of apertures may be at a left side of a center axis of the broad wall

and is used to transmit and/or receive a left hand circularly polarized sigﬁal and a second row of

30 apertures may be at a right of the center axis of the broad wall and may be used to transmit

. and/or receive a right hand circularly polarized signal. For this embodiment, each of the left

hand circularly polarized signal and the right hand circularly polarized signal may be fed and/or

may provide the signal at one end of the waveguide and therefore only a single waveguide feed

need be used to transmit and/or receive the left hand and right hand circularly polarized signals.



15 Data, McGrawHi I, 1948 provi des specific reconmendations for the use of
E-pl ane bends wth wavegui des. Each of the E-plane bends can be secured to
a spacer 59 between the antenna array 27 and the wavegui de feed 34 by a
correspondi ng screw 61. In addition, each of the E-plane bends can be
sealed with an end-cap 63. It is to be ldppreciated that although t he

ant enna 2 UI de _hav b scri dillustrated
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waveguide element of substantially equal length to waveguide element 58, 64, 68. In addition,
corresponding septums 71 and 73 are provided at a second junction points between the second
25 section of waveguide, the third section of waveguide and waveguide sections 64,66, and 68, 70
to aid in the transition from one half-height waveguide element to two half-height waveguide
elements. The waveguide elements 64, 66 and 68, 70 are mirrof images of each other. It is to be
appreciated that in a similar manner, each of waveguide sections 64, 66, 68 and 70 are
transitioned from a single half-height waveguide section to a pair of corresponding half-height
30 waveguide sections 72, 74; 76, 78; 80, 82; and 84, 86 which are coupled to each of the
corresponding signal ports 38, 40, 42, 44, 46, 48, 50 and 52. A septum 88 aids in each transition
from a single half-height waveguide section to two half-height waveguide sections. Each of the
waveguide elements 72, 74; 76, 78; 80, 82; and 84, 86 are mirror images of each other. It isthe

combination of the full height and the pairs of half-height waveguide sections that are mirror
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ectromagnetic signal at input/output port 156 and to
provide an equal amplitude and phase signal at each of signal ports 92-154. The waveguide feed
25 90 may have a plurality of septums 158, 160, 162, 164, 166, 168, 170,172,174 176 178,180

182, 184 and 185 to aid in the corresponding transitions from a full height waveguidé to two

half-height waveguides that occur at transition points 161, 163 or to transition from a single half-
height waveguide to two half-height waveguides at se
each of the

ptums 162-185. It is to be appreciated that
waveguide sections will be a mirror image of an adjacent waveguide section of a pair

e - . .. . .
30 ot waveguide sections wherein if one waveguide section has an incline in height an adjacent

waveguide element will have a decline in height to provide the half-height waveguide
It is to be appreciated that the antenna 28 according to the invention can be used on any

of a number of mobile platforms and should have a high-gain, a small size, and a good cross-

polarization rejection for successful reception of digital satellite broadcasting video signals.



summed signal at input/output port 37 or to divide an el ectromagnetic
signal provided at 10 input/output port 37 to provide a equally divided
signal both in anplitude and phase at ports 38- 52. It is to be appreciated
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(1), G=4xnAN2

25 where G is the gain of the antenna, A is the subtended area of the antenna and Aisa
wavelength of an operating frequency of the antenna. A typical gain of approximately 34dB is
needed for reception of direct broadcast satellite video for the contmental United States. This
gain results in an effective area of the antenna at a mid-band of the operating frequency range,
which is typically 12.2 to 12.7 GHZ in the United States and South America or11.7t0 12.2 GHZ

30 in Europe, of approximately two hundred and eighty eight square inches. One embodiment of

‘the inventiqn s a thirty-two waveguide element array having a width of approximately twenty-
four inches in the azimuth plane; the array thus will have a l'cngth of approximately twelve

- inches. A height of 2 top of the array above the mobile platform surface is established by the



the life of the vehicle the supplenental fuel costs associated with the
drag of the radone and the antenna can equal or exceed the cost of the
antenna system A |ow height radome with a proper curved outer surface
(canber) can greatly reduce a parasitic drag caused by air flow ng over the

radonme. This is why contenporary autonobiles or noving platfornms are '
frequent o0 and tested in wind tunnels to reduce the parasitic

a{r%'qui gn%gyl M nad TL e

drag of 11 SP8HI TI9Y 2 IPRise!, el ruohanels? £ il &g apisnes wit bamniyted sypbras doce to
an ant ersxamsiS2@EMHCR ah @rris Q6th Qbedtn pHRMh G &%f&hﬁcuﬁpﬁQEghﬂ% I tharay,. . -
| ow hei ght (and | owdrag), | ow cost antenna systemis needed: h%aW®di ti on,

the expdh%Beight 1t Agermigerhey Hewdnaéd): for exanple, on transmissivity
requirements ppsuchyag, &gfg action, absorption, and reflection to, for
exanple, a circularly po e;ri zed signal to 15 maintain the quality signal
and the constituent materials of the radone, as well as the total volune
of the’radomeVitit Bris Hicdicighhosthe anteralhsitihiength v tinantnda sradbemanl the
reduces. : d Lhi.al. sociated with the radone and thus
e oxpenos oy g TRR AR oR B he AR LA Rl by R BR e
t he art ,Hewevaniedisausaed sboae] azngrdingité z prefateddimetish@m ohés an@niai [ OWsheam

w dth i ziut h_whi.ch conpli.cates conti.nued tracking of the transmtting
20 sat elnciflgf tet%%nq(nsneaebeﬁng?ag%n 1,5?*#?&2” He ArCBAM OISt PHasRbA of $haaeay. Ihe
sat el | | texgoitt hiancdih ehoaiabreretidcr2aaem ol dncenf, the 1ok BER thurkdi2 B uRkhlds 11
t he aré algaxi rp‘trpfg‘g);etiﬁal gal'ln,of an antenna I's determned by a
subt enfied YR40T¥" EHESARPERRSVAR! BgjelRap edhetehive frreasks cthe orlatsdnshipef

sat el | i tEquafiéh (3¢:an be described by Equation (1): (1) G=4 7r A/A2 25 where
Gis the gain_of the antenna, Ais the subtended area of the antenna and X

is a wavel efdt h of =&rrosPerissisasieyg@dieyangl) t he antenna. A typical gain
of approxinmately 34dB is needed for reception of direct broadcast

satel lite vide@s,ffer tht bereant doieatcdnt bPibk @@l %)%vega?&;-selcrg@ﬂt LEstbig. 1N an
effective area of the_ antenna at a md-band of the operating frequency
range, “NRCEPR PaViRg it e aplispt angloands minimunysfeveon dngld #fi 208dnStmdselengthaf Sout h

Aneri ga 100 whlinfrdaSe th272 v t80ndight BefRRSen ] wAPK QXLIBLEL Y, two hundred and
S a

ei ghty eight square inches. One enbodi ment of the i nventi am i
t hirty-t\ie’ iasrrgeriEetsdy daenthas pepprdirs/fortae prefermdd kmbbdiapmpr eitherivehyord weNt y-

four inghesyihe the BahMNLEA! e LRe Ak us Wi ll' _have a len of
- appr oxi rqr]gt eTwé twel ve | ncﬁé‘g. & ﬁe%éﬁf%?ﬁé tégnp“ aé’f-a}ttﬂgnwga‘eééﬁg%giehe
nmobi | e &Y Moehihsanfeaoe airey ssipaibled shiowy dgvatiieargldsoft of thaYoligngidnand by a

| owest el o e whi.ch_ the.antenna W l.l be pointed such as._ for
exanpl e?‘dg : %ngg{\ﬂgsrarl%yrgé\ﬁ”ﬁkna“ B uérrﬁdf)%t RSP AR EY g’agélluf)@rﬂﬂ ESSECt @f t he

pl ane 26fth¢ fmgermp apg radotrize hei ght i s det ernmi ned by Eguat ion (2):
As discussed above, it may be desirable to reduce a comp]é;ity of and height of the

racking mechanism of the antenna by, for example, reducing the need to scan the antenna in
elevation angle. This can be accomplished, for example, by providing the waveguide feed of the
invention with a plurality of phase shifters disposed within the waveguide feed at, for example, -

25 each junction point where there is 2 single waveguide to two waveguide transition. The plurality
of phase shifters can be used to electronically steer the beam pattern in the elevation angle over,
for example, the 50° elevation range from approximately 20° to 70°. The phase shifters may be,
for example, waveguide mounted phase shifters that are any of electrical, electromechanical or
even mechanical as are known to those of skill in the art. An altemnative embodiment tha: may

3¢ also be used to scan the antenna in elevation angle may be to form the narrow waveguide walls
(E-plane walls) of the plurality of radiation waveguides so that they are dynamically variable and

80 that a spacing between the narrow walls can be varied to change the elevation angle of the

antenna beam pattern. For example, when it is desired to scan the antenna in elevation angle, a



(2) H=1L cos(0) 5 where His the height of the antenna L is the |ength of
the antenna and O equals the elevation angle. Thus, for the

above-descri bed antenna array, the height is approximtely 11.3". However,
as discussed above, according to a pretejyed enbodi nent of the antenna it
is desired to offset the antenna beam pattern in the el evation direction
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only be steered over a 30° range in elevation angle, the overall helght of the antenna and tracking
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system can be reduced.
In addition to having a low-height and short length it is also desirable that the antenna of
25 the invention have low manufacturing costs, a low-weight, be simple to manufacture and be able
to operate'in an environment of extreme temperatures, density, altitude, shock, vibration land
humidity that is common to many mobile vehicles. Each of these. objects can be obtained
according to the invention by an antenna structure that is made of advanced composites. For
example, one embodiment 101 of the invention as illustrated in cross-section in Fig. 10, inéludes
30 a cast structure 103 of a base composite material that is plated with a metal plating 105 to
provide an antenna array 109 of waveguides 107 and a waveguide feed 111. In a preferred
embodiment of the antenna, the antenna is molded without ends of the waveguide and so that
| each aperture (not illustrated) within each broad wall of each substantially rectanguiar waveguide

of the waveguide array is formed as part of an injection molding process to form the waveguide



wavegui de walls to be increased or decreased in the vertical direction to-
scan the antenna beam and el evati on angle. Sone exanpl es of wavegui de
wal I s that may be dynami cally variable so as to change the spacing between
t he wavegui de walls can be any of a continuous, corrugated, 5 serrated, or
fol ded walls such as, for exanple, diannd-shaped wavegui de wal |l s that
provide vertical flexibility in the waveguide walls. The vertical
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angl e, taeveovglr ?.Iﬁld hei ght of the antenna and tracking system can be
reduced.’ Freaddition to havi ng a | ow height and short length it i's also
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made of BALARE 180 RIS RERToss L AIIEN 1Lt BEARRECIATH haigYIop g gue
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structure 103 of a base conposite mat&ria_, that is plated with a netal

pl ati iy 10% W™ thF BYFPEaraiPsatenHae BFGY OUiBEiye e lnsews @as be orsg Rigragenic

wavegui desfeetlwhih prdidés R4 ahe EQBmiQIBRUbARINT ridtalliRR R Rh & N8Rproliass ARaNNa
is nolded without ends of the wavegui de and so_ that" each aperture (not

i |1 ust r afiegrye efimerhpnied celiabilyy gV it eellsnt Bt aublorastpigntiap. rethsn adiagiage

wavegui dge yitrasonic insertion is that it results in lower residual stresses compared to other methods of

insertion, because it insures a uniform melt and minimal thermal shrinkage. Another advantage
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of inserting preformed metal slots into the molded base material is that it results in reduced
~ handling costs, especially if the cycle time of the molded part allows fof secondary operations to
be performed by the injection molding machine operator.
It is to be appreciated that selection of a base material is important to the design and
construction of the antenna array and waveguide feed, to the plating of the base material and to
30 providing inserts, if any, since each of the base material_, the plating and the inserts may have
'. different coefficients of thermal expansion thereby inducing stresses wi_thiri the antenna and
waveguide feed structure. Similar stresses may also include those due to the environment in
'v_vhich’ the antenna'is to be operated such as shock, vibfation, as wE:ll as humidity. All these

factors influence the determination of the base material and the conductive coating. For



of the waveguide array is formed as part of an injection nolding process to
formthe waveguide - 16 array and wavegui de feed structure. An advantage
of this process is that it has reduced tooling costs and is feasible to
nold. It is to be appreciated however that other nol ding processes such

as, for exanple, conpression nolding 3f sheet nol di ng conpounds can al so be
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r esul t s praventgdoisted pehetrafionng costs, especially if the cycle tine of the
nol ded part Lo f or...seconda eratio erfornmed, by the
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of a imsen bat@locatd Lsder fpasdant with tHehatedRSireHy 1BRAM inGRAGAME kiR patde
ant enna ?rra%if and wavelggi de .feed, to %gre@ | ating of the base material and

to 30 § Y FHEer i SFEgRRAYs ik INGRIRHE AphinelpeRtion iml , t he
pl at i ng camunéthe vihstBE biftefRAMARYE that the physical relationship between the steering arrays

and the antenna array remain constant. Figs. 11A and 11B illustrate a plot in azimuth and -
clevation. of an antenna beam pattern of the antenna array and the steering arrays. Each of the
25 steering arrays has a corresponding antenna beam pattern 173, 175, 177, 179 that is offset from
the beam pattern 171 of the antenna array such as is illustrated in Fig. 11. In particular, the
steering array’s beam pattern may be located for example, to the left in azimuth 173 and to the
right 175 in azimuth of the beam pattern 171 of the antenna array, above 177 in elevation and
below 179 in elevation the beam pattern of the antenna array. The signals received by the
30 steering ai'fays can be processed in, for example, pairs su.ch as the left-right pair and the up-down
- pair to aid in azimuth and elevation tracking of fn_e antenna array. For example, the steering
array patteﬁu 173,175,177, 179 can be made to cross at the center 6f the beam paftcm 171 of
| the antenna array so that equal amplitude signals are received from each steering array at the

center of the beam pattern of the antenna array. Thus, if a large amplitude signal 1s received



different coefficients of thermal expansion thereby inducing stresses
wthin the antenna and wavegui de feed structure. Simlar stresses may al so
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bet ween f}ﬁéq@f’@éﬁﬁlﬁgee&lﬁﬂda&@ﬁfan%ﬁmh@gan@mna array remain constant. Figs. 1
"IA and 11B il el evat,i gn of an ntenna beam
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11 ust  ared preep SO0 /0 P bRRG LELA Yl ut vy Meria, e bamivpa i or
may be | eaptiad sﬁ'mmemh@h&ed tds protulde _td afﬁnmﬁbﬁéf pastdRpdd i@RGNE QirtH. with live
programming such as, for example, news, weather, sports, network programming, movies and
the like. In particular, the antenna will track the motion of the vehicle in azimuth and in
25 elevation to keep the antenna beam pattern focused on the transmitting satellite 26, will receive
the live broadcast signals from the transmitting satellite, and will present the live broadeast
signals to a receiver system 183 which will distribute the désired programs to each passenger, as
selected by each passenger. '
One problem with providing a signal such as any of a live video pro gramming signal, a
30 communications signal such as a telephone’ signal, iﬁteractive services such as intérnet services,
or.other-data signals to passengers in a vehicle such as an aircraft, is that a cdmmunication
network such as satellites or ground communication stations are not always p&sitioned So as to
provide the information signal to the moving vehicle for ét least a portion of its trip. According

to the invention, a method and system exists for providing an information signal to a2 moving
(=]



right 175 in azinuth of the beampattern 171 of the antenna array, above
177 in elevation and below 179 in elevation the beam pattern of the
antenna array. The signals received by the 30 steering arrays can be
processed in, for exanple,. pairs such as the left-right pair and the
up-down pair to aid in azinmuth and el evation tracking of the antenna
array. For exanple, the steering arralPpatterns 173, 175, 177, 179 can be

made to he beam pattern 171 of the antenna array
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As di scussedwabove t he antenna1280frtﬁ—ﬁ&e1 glf’g%rsl? éﬂ aO?t?la gvgﬁdﬂ%}%@n\ﬁﬁvegw de
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ant enna fwint thetsccamﬁ trtahenmt/neoafiv@fto bhigird/efsalit@eriréredt MLRd BAGndther aircraft that
is, for example, located in front of the aircraft housing the second transmitter/receiver. This step
can be repeated along the track of aircraft across the entire ocean fo provide the information
25 signal to any of the aircraft. The information may be, for examp'le, any of live video
programiming, two-way communications signals, interactive services, or other communications
data signals that may, for example, be provided to each passenger within the plurality of aircraft
crossing the ocean.
Although this example has been provided with respect to aircraft in a transoceanic flight
: 3.0 pattern, it is to be appreciated that this method can be applied to any aircraft anywhere in the
world wheré the flight path is not within a coverage area of a transmitting satellite, where ground
to air communications signals are not available, where continuous satellits or communications
signal coverage is'not available, where signal reception quality is ‘poor, or even where an existing

co_mmunications channel exists. It is also to be appreciated that although this example has been
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25 elevation to keep the antenna beam pattern focused on the transmtting
satellite 26, will receive the live broadcast signals fromthe
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I i1 wthin

of the fli.ght o .be_located on an airrcraft itself that is sti
the c oveF%ltg'@rkér irég%‘?lnoé" Qﬁ{%ﬁ?‘f@d&é’ S ORI R PEPRFEY alse arayidezn altemnative
COMUNIsC edrmasicaRdhBdtivofSeveh Wetes Xi@hg 85mRBAIcafbrS A8Sorl !ﬂﬂ:g éﬁ &S known
to those aviapjon industry, flights such as transatlantic ﬁ/g % occur at

appr oxi mat el y "t HETAHBOLPRT TFHE NHBT BIYFrtieni shch mAvig vepicksfcanirecevattie t r avel

across t figorAlatiantipgal Q@c&@l&ahé}ni@ﬂfe%foﬁfuat%rsﬁv'nh%ﬂlﬁﬁ{a 5al BAOMR, Afypet r ACKS”,

formng rows of aircraft spaced at, for exanple, two mnutes apart, one in

front of "HRBYFREMECEKCr HEKIoCHE@IOT Frapmis. fibtiterr oo viigevehiviewtthinthedbeap raiiidi ng
he 111er Tt anerr Lo asarar aog mes sk R B FioBam by = bhat 15
| ocat €4, thriof isdruippledo thsrpperatorair peysafgers witthe theononing eabictel PérleRampl, @th
The. mot hid iy B o ol P AR ERE ot 0l e e ocond
transmi t passynzesehease nelrtd wotheetrvamrsmid havhe syeerivwitth St g8@kle tha can interpret
the iniormation signal. Accordingly, each and every moving vehicle cin receive and retransmit
the information signal to create a communication network that will exist so long as there is a
25 sufficient number of mdving vehicles w1trun anarea. |
It should also be appreciated that the system and method of the invention is not limited to
transmitter/receiver units located on a moving vehicle. For example, the c;verall nctWork created
by the system and method of the invention may include both transmitter/receiver units located on
a moving vehicie as well as fixed transmitter/receiver units such as existing cellular and PCS
30 base stations, existing repeater stations, existing cable antennas, existing satellite or digital
: broac_icas_ting antennas, existing UHF/VHF antennas, and the Iike.. An advantage of such a
method and system of the invention including both fixed transmitter/receiver units and
' trmsmiﬁer/receivsr units located on mobiie platforms is that the combiﬁation can provide a

communications network where simply fixed transmitter/receiver units or simpiy



fromthe second transmtter/receiver to a third transmtter/receiver _
|.ocated on another aircraft that 1is, for exanple, |located in front of the
aircraft housing the second transmtter/receiver. This step can be
repeated along the track of aircraft across the entire ocean to provide the
information 25 signal to any of the akrzraft. The information may be, for

exanpl e.rafitff/recLiVEr Ndlg%)ca eer 9%(% F-Bé"&u ov1 gatl ons signals,

interactive services, comm ica ons F&2that may, for
exanpl eCOW@L@FC@VP@Fe@ttW@rkeaCh passenger W t hin the pI ur aI ity of aircraft

crossing the h th S exa een proyided with respect to
aircraft in éé%'? ?%nﬂi éégr}‘.%c IamB §t a%ﬁglg’g?friﬁ,f%‘)fbaistyﬂfﬂg apg msthod @b ithecinzgnaign t hat

thi s metihogpredde beaappkteddced cerany oaarphurality o ywWhgrenities. t Tig mwﬁgqrmgg e the
Ite

fllght pat not within a coyerage area of a transmtting sat

wher e grgﬁﬁﬁla %%foaéffqm Lﬁﬁﬁ‘l"é%hi?ﬁs"@? etihe liks- dlnfgtition.dhe passengenstver e
conti NU@Srasad @lthinttBe Whl&@ﬂ&@h@t%bé%@&lly%L g&ﬁa'ect@@i’oetﬁgge?wcéo ttw \{\athclitqsb le,
where signal reception quality is poor, or even where an exi's stin

communi PRVEGHILYRaHRmatiep sgaal. Nev%beéﬂ%@a@bvdbeclamrbe@rmm vtnﬁai aI t hough

this exaapi raft receiving and
r et ransﬁtrlﬁﬁgr:?cgeghm&?at C'%A %@%@%@g%n ea(ﬁdg% W?%?leerdﬂftfli%cé °Bf the

ai r cr af ©thgf g0 %Eﬁaﬂfpﬁ@S@rﬁ&eﬁ@@nmgmmwmunhm signal. It is further to be

appr egd at ed h escribed wth respect_ to
aircr gdft i ttltlgg% %’Ie usegﬂ Gf)tmﬁh%gﬂ g %ésyss% &ge Vo £ampt Bseddo BTQYidéI ity

of | andinfermatiosgo aﬁldvmgmwfdmfr@mmfmmloﬁﬁodrbeaddwﬁ hRRingtpherdiRigQd and

system sedc_ nd, communi cati ons network between a
pl ural i tﬁja/ﬁ “?“%%".“Wg Ve %? t%mﬂg%i%ﬁyétﬁﬂm § usediip g fisa Waiesio dxistieg and

the Ii keommnimamdsrenmfbmd aeamdblswstﬁnbaiseab@mﬂyﬁmér%mﬁﬁ%n}c&i&{ HERLLRs
tted between noving platforns to create

si gnal can cei.ved and trans

an exi sfl aﬁlﬁggomltdéfq FFéiaGﬁﬁlralattaB legstiome; phthe trapsmitir/eeaiver shitsingnt
cover Bgmeaﬁdﬁh a%ix@a @hatﬁ)&ﬁ%f 8d€asPbne ofkRe ﬁ%ﬁ&&ﬁﬁé&%?&uﬁ%r bel b @RS Ssion

t hat mé}.?%ﬁf |red by exi sting_conmuni cations networ Aceordi ng?y, an

advant a 8%%%eréﬁred §Yopdiment therfieps afrentivion andtradsatitting bma:ych

al | evi a&ﬁmsrﬁlﬂér/re@imhﬁywﬂ'b@B%r%eH%% 5dnks kRN D tlboart]e et Worgxz such
as dropouts in coverage that one mmy experience In ce ar. Covergge for

exi st i ngladerm E‘PdanthﬁéF pijlsrdatiozoriransintang e snfemraion aonaiecb waithes . mdbile
addi ti OFlathHE aiZhk Dede 3PHa iy R &0 Ilc&gﬁu}uraélt?orﬁtne?worgaﬁé&% SOFrEFa%VI de .an

alternative comruni cat | ons ne even Wwher e ¢ GRASAREAL i ons
net wodk thef the aristere shastiscludaithir 4 figectiebdl (adtﬂaantthytﬁinexmwﬂhe idF6rm A8 Rgn@lin a€ach

movi ng ve the.  information signal. and retransmt the
i nfor m??ﬁyﬁgéﬁgﬁcﬁgﬁ « qunleﬁ a4 ngg?ar(recew AR aﬁHgPhQFCCt‘PP%lﬁgﬁfl@% ®2f r ecei ver

uni t | otratsts chorllyeaiipliestion tacohherticae withgthee hheheraprtddive: Lhe yagala

radi us certain distance. Moreover, it is to be appreciated that the information signal may also be

provided by a satellite or a network of satellites. It is still further to be appreciated that the

25 information itself can include any of a video programming signal, maintenance information
about the moving platrorm itself, positional 1nformauon about the moving platform, v1ta1
information of a passenger within the moving platform, Internet-related data,
telecommunications data, and the like.

Having thus described several particular cmbodirnenfs of the invention, verious

30 alterations, modifications, and improvements will readily oceur to those skilled in the art. Such
-alterations, modifications, and improvements are intended to be part of this disclosure, and ‘are
intended to be within the spirit and scope of the invention. Accordingly, the_ foregoing -
description is by way of example ohly and is limited only as defined in the following ciaims and

the equivalents thereto.



of the first transmtter/receiver unit. The nethod and system of the

i pvention can be set up so 20 that it is invisible to the operator or
passengers within the noving vehicle. For exanple, each noving vehicle my
- be equipped with a transmitter/receiver unit even if the operati@ymWse
passengers choose not to use the servi-ge or to have a systemw thin the
vehicle that can interpret the information signal. Accordingly,- each and
every noving vehicle can receive anqygi¥@nsnmt the information signal to
create a conmuni cation-network that WiTT exist so long as there is a 25
sufficient nunmier. of I.Nng. | - W T hi lti..sho be
appreci at gd tﬂg‘lsyts e g@ﬁ?@%d\ﬁg’l t‘%f%gﬁ‘t%? Sgcﬁ)ga' %%/Sgﬁ%ﬁrgtﬁhll%{s%’ Fgo%ef’l% r§nRt ed to
transmtter/receiver units |ocated on a noving.vehicle. For exanple, the
overal |- noABHACE By DebyeePie S5oRLARsTREHUTHER 207 A8 ORI RN oy
include both transmtter/receiver units |ocated on a noving vehicle as
wel | as fitheeystemagpsmarising:/ r ecei ver units such as existing cellular and PCS
30 base stations, existing repeater stations, existing cable antennas,

exi stifig sat ehlfirsterapsmittegirecgiver bnip dispessdiong fast passeager whiade andjadaprAVHF
antennas, and the |like. An advantage of such a nethod and system of the

i nventi onté feekiveian ghfbahatidn sig@hl tHatisides the/infoeraatiar fromithsindstehation
transmitter/receiver units |ocated on nobile platforns is that the

combi nat i QfyEaNnRtOUh AR the GRITMMiGRLiLRRS network where sinply fixed
transmitter/reéceiver units or sinply - 21 transnitter/receiver units

| ocat ed on nohij e r i b ) OV Jni cati ons
network. Accof |1rr?§ lé/n?aﬁ élﬁg fer Vlellga%%lgsgﬁgg}{%ﬂﬁg f)eg?ﬁg#lt%agtfmgqg%/{g{]em and

met hod of the invention is.to provide a jransmiter/receiver unit on a

Dl ur al | ¢y CBYPIRDH 5 TR R YA S RGBS logeEsite fd Grpiythe

aut onobi | es, trucks, buses, vans and the like. In addition, the passengers
or od@rat"éfpgn%ﬁqqﬁlgﬂaﬂ§he vehi cl es need not necessarily be connected to the
service or network that is provided by the information signal.

Nevert hel ess, adhicthtramdmitteereceimetiipadapied ¢éalrestivh tlee inforpmation sigeal/and ¢@i ver
unit that can communicate wth either transmtter/receiver units |ocated on
ot her nobittaasmitalid iformadion bignaldtd pravidaitiet iaformatien signal beiween tidfitst is to be
appreci ated that the nethod and system of the invention can be used to

provi de ighehIRHAQBIvVePuit BRYihEGedIndiphSenydrivericRy i nformation source and
froma.noving platformto a destination source. In addition, the nethod

and_system can, BeodiiPhshidRediva uifl kAt SdcbRl paORIRIObigtk] @8 net vork

is avail able or can be used In an area where on network is
avai l t 0. be appr.eci at ed, t hat
RBeing asn)

le. Also, it.is .at.l east one of ﬁ_}e

T ansipt ¢ SPirRcnRiteE e Rier aft Bung adtdicoddeaify te fmAhdeng] B e,
| east one of the transmitter/receiver units nay be | ocated on a

third transmitter/receiver; an

a passenger interface coupled to the second transmitter/receiver unit and adapted
to provide at least some of the information for access by a passenger associated with the
second passenger vehicle.
20

2. The system as claimed in claim 1, wherein the third transmitter/receiver unit is

located on a fixed platform.



nmobile platform In a preferred enbodi nent, the steps of receiving and
transmtting by each transmtter/receiver unit will be perforned with a
transmitter/receiver unit located on a nobile platformand MOMD&USE
nobile platformtransmtting the information signal to another nobile
ptatformalong a line of travel to cre2t3 a communication network. It is
further to be appreciated 20 that the system may include either a

directiongl antraaBtdhiab claébi dfimt HSvHeRdi R i hiRRafb@ighalicBrPris&ed t @i n
direction to another transmitter/receiver unit, or an onni -directional

antenna t ?ﬁﬁ Lt S ally in all directions to communicate with other
transm ttgfra/g?ggg ve?ﬂl@??g&f'\/\jthi na certain distance. Mreover, it is to
be appreciated that the information signal may al so be provided by. a
satellite or a network of satellites. It is still further to be appreciated
that the 25 information itself, can include any of a video progranm ng
signal, nfinted ﬁélé“?fﬂ%FHHP‘FCI)W C?%B’ohtWI{eFFén ﬁwn glign mshudes magtenance
positional information about the noving platform vital information of a
passenger indpiigtiontfhethgyedong n@mugermhic?mt ernet-rel ated data,

t el ecommuni cations data, and the |ike. Having thus described several
particul ar enbodi nents of the invention, various 30 alterations,

nodi fications, and i nprovenents will readily occur to those skilled in the

art. Suchs_ al t ghatyséls as ORehEd HANAIBNS wiRn (HEIh YRR Sordpses phansed to be
part of this disclosure, and are intended to be within the spirit and

scope of t i i j the foregoing description is by way
of exanplEH§%+§¥§Eg1@£ﬁ?fﬁ§§% egg%gdgé defined in the follow ng clains and
the equivalents thereto. LLOYD WSE -22 CLAIMS 1. A systemthat provides
information to a second passenger vehicle, to create an information
networ k between the second. passenger_ vehicle and an information source,
the sV@tef conghe sysigm as chrimed iy claipyhavherein theigfqsmation comprises dpe@et on a
first passenger vehicle and adapted to receive an information signal that
i ncl udes tdlateddater mati on fromthe information source, and to transnit the
information signal; a directional antenna having focused transmt and
reception patterns that is coupled to the first transmtter/receiver unit
and is adapted to receive and transmt the 10 information signal; a third

transmittgr/r eqak\pdted Ak tladtlairedlaitd1 vaeediM ehd iRforinafion B&hpeessSi gnal and to

telecommunications data.

15
8. The system as claimed in claim 1, wherein the information comprises weather
information.
9. The system as claimed in claim 1 wherein the third transmitter/receiver unit is

20  located on a third passenger vehicle.

10. The system as claimed in claim 9, wherein each of the first, second and third

passenger vehicles travels along a line of travel, and wherein the receipt of the



transmt the information signal, to provide the information signal between
the first transmtter/receiver unit and the second passenger MICWESE a
second transmitter/receiver unit |ocated on the second passenger vehicle,
the 15 second transmitter/receiver unit being adapted to receive the
information signal fromthe third trapgmtter/receiver; and a passenger
interface coupled to the second transmtter/receiver unit and adapted to

provi de aglﬂ)ﬁ@a?fon%%l £fd EhRndigi o srahd El@orilﬁ'iioﬁﬁ%ﬂﬁsbel?\)éee% QAR SLNRSrst,
associated wth the second passenger vehicle. 20 2. The system as cl ai ned

inclaiml co‘r’i@%ﬂ_]n ]t Qg eégi”‘r‘%_h%&g\?mi’hé%gﬁ coqit%%l_uni t is located on a

fixed plats?orm systemas Clained in claim1,
wherein the information signal conprises a video programm ng signal. 4.
The systemas clainmed in claim11l, wherein the information includes

mai ntenance 5 information for the second passenger vehicle. 5. The system
as clainedlin dhasystam agglairedingiam H syheepin %hégﬁkﬁ%we%éiapﬂ&nad
information of the first passenger vehicle. 10 6. The systemas clainmed in
claimi, vphwserdenvehieles ifaramrafon conprises Internet- related data. 7. The
systemas clained in claim1, wherein the information conprises

t el ecommuni cations data. 15 8. The systemas clained in claiml, wherein
the information conprises weather information. 9. The systemas clainmed in

claim1 wherei rrhwﬁs_t&rﬁiaselairh@cnﬁ{mihlerf,rvﬁfe?ényafe_aliya}atﬂé@100%&&&1@911@% on a
third passenger vehicle. 10. The systemas clainmed in claim9, whierein each

Craver, - ookl SERFGRRNE it BAS RREBE B 11257 = T ono A e

10 13.  The system as claimed in claim 10, wherein each of the first, second and third
passenger vehicles is a ground vehicle, and wherein receipt of and transmission of the
information signal between the ground vehicles creates a network for the information

signal.

15 14.  The system as claimed in claim 9, wherein the third transmitter/receiver unit is

further adapted to transmit the information signal to at least one additional receiver.

15. The system as claimed in claim 1, further comprising a radome that at least
partially surrounds the directional antenna and that is transmissive to the information

20  signal provided to and from the directional antenna.

16.  The system as claimed in claim 1, wherein the third transmitter/receiver unit is

located on a satellite.



information signal and transm ssion of the information signal between each
of the first, second and third passenger vehicles is along the |ine of
travel. 11. The systemas clained in claim10, wherein each of th@ybiW@E,
second and third 5 passenger vehicles is an aircraft. 12. The system
claimed in claim11l, wherein the aircr2§t are located on a flight track,
and wherein the line of travel is along the flight track. 10 13. The system
as clai meghin T}l@gy@k&{?as WREKE] A SRR, AhetddS tHelifi formafiGE Qa8 odattid’ohh
passenger vehicles 1s a ground vehicle, and wherein recei pt of and
transm ssi,on. of the information signal between the ground vehicles creates
a netvvorkh}eg}mt%éselnﬁ?ro‘ﬁnﬁctl?'on signal. 15 14. The systemas clained in
claim9, wherein the third transmtter/receiver unit is further adapted to
transmt the information signal to at | east one additional receiver. 15.
The systemas claimed in claim1l1, further conprising a radone that at |east
partial | y18ur r Shaaystemas glairaed ingiaim b fudhes SOMBHSING a5e¢AdiNagss8BsTssi ve to the
information 20 signal provided to and fromthe directional antenna. 16. The
syst en$ as intérdaceeduplad ¢d thierfirdt, tranmittsrmecelver tit that isradapted ta provideaéleastr uni t
is located on a satellite. LLOYD WSE -25 17. The systemas clained in
claim1, whaeef thetil®rmaficn 16a passengerndsseriated vithakiefirsopassérper veligle. passenger
vehicle. 18. The systemas clainmed in claim1, further conprising a second
passenger 5 interface coupled.to the first transmtter/receiver unit that
is adapted to provide at |least sone of the information to a passenger
assoct at eqoui ! Byt igs Lh S LRASP NGB ¥ SR thehRfortifio? Yk el a5cafdd d 11
claim1l, erei n Cha 'R SPRBLT On Source da located on 2 "fourth passenger
vehi cl e. i,o 0. A nethqod for providing information froma source to a
second pa sengehYeM4e  he nethod conprising acts of. receiving an
information signal that includes the information at a first passenger
vehicll®; 15 re-transmtting the information signal in a focused transmt
pattern fromthe first

20. A method for providing information from a source to a second passenger

vehicle, the method comprising acts of:
receiving an information signal that includes the information at a first passenger
vehicle;
15 re-transmitting the information signal in a focused transmit pattern from the first
passenger vehicle;
receiving the information signal and re-transmitting the information signal in a
focused transmit pattern to provide the information signal between the first passenger
vehicle and the second passenger vehicle;
20 receiving the information at the second passenger vehicle; and
providing at least some of the information for access by a passenger associated

with the second passenger vehicle.



passenger vehicle; receiving the information signal and re-transmtting the
information signal in a focused transmt pattern to provide theLOYDWISE

i nformation signal between the first passenger vehicle and the second
passenger vehicle; 20 receiving the information at the second passenger
vehicle; and providing at | east sonme ef6-the information for access by a
passenger associated wth the second passenger vehicle. LLOYD WSE -26

21. The nef hodTRS nfehd B 1dimed iPé18in? B0, WiResiR i ddnrofasdsviak thecei ving the
information signal and re-transmtting the information signal to provide

t he infor I on. S t e i: t Gl second
passenger Meidion A nge MEER R ule hEhmBRTPRARTo KV e BimiatSnC
platformand re-transni.tting the infor ion 5 signal fromthe fixed

Dl at  or m 98921 beReebn i BESSEIEH NEUCIPANE 115 725 PAHERE YPHRAIE e of
receiving and re- transmtting the_information signal include_ receiving and
r e- t r ansnieceiving the infaapatiopysigiiehata Fxpdspleatierm angyestansmiftingdhergfprigation aj ned
in claim?20, wherein the acts of receiving and re- transmtting the

i nf or ndat i eignalifypmalthe fixdduatforecei vi ng and re-transmitting a signal that
contai ns mai ntenance information for the second passenger vehicle. 15 24.
The nmethod as clained in claim20, wherein the acts of receiving and re-
transmtting the information signal include receiving and re-transmtting a

signal thap i Npk @AM R clafth 20 Whdr&in tmadm@frfe@:éieﬁlﬁmaﬁ@nger
vehicle. 25. The nethod as clained in claim?20, wherein the acts of

Lt et D i e MBMRMGn'sl ndfude IMAVIRY afhe Rt BRBIGhDE VIS, | °F) ) 10
W SE -27 26. The nethod as clainmed in claim?20, wherein the acts of

recei vi ng PERREPTPRING §18 i t ting the information signal include receiving and
re-t rzlagsm tting telecomunications data.

23. The method as claimed in claim 20, wherein the acts of receiving and re-
transmitting the information signal include receiving and re-transmitting a signal that

contains maintenance information for the second passenger vehicle.

15 24.  The method as claimed in claim 20, wherein the acts of receiving and re-
transmitting the information signal include receiving and re-transmitting a signal that

includes positional information of the first passenger vehicle.

25.  The method as claimed in claim 20, wherein the acts of receiving and re-
20 transmitting the information signal include receiving and re-transmitting a signal that

includes Internet-related data.



5 27. The nmethod as clainmed in claim20, wherein the acts of receiving and
re- transmtting the information signal include receiving and
re-transmtting weather information. 28. The nethod as cl ai ned EDOﬂBW m
20, wherein the acts of receiving the 10 informati on signal and ISE
re-transmtting the information signal-270 provide the information signal
between the first passenger vehicle and the second passenger vehicle

conprise pgeceipyk HQ:tﬁJaeas MiRed Rt £18ih 30 gmérelattheaa&mmcmagaﬁ&%. vehi cl e and
re-transmtting the information signal fromthe third passenger vehicle.

15 29. Th of transmtting
and re- tﬁgﬁggﬁﬁﬁz}%tﬂg Iﬁhﬁﬁﬁ%ﬁl ilnglrﬁg?%ﬁgmge&g %Jﬁ?rpgﬁg% tting and

re- transm t| ng the .information signal.between the first, second and third
passenger WyucatiogRdatd. | i ne of travel of the first, second and third
passenger vehlcles. 20 30. The nethod as clained in claim?29, wherein the
first, second and third passenger vehicles are aircraft, and V\/nerei n the
acts of transmtting and re-transmtting the information signal include
transnbtt2lg adtie methadmasstdimied myclaive 20 Wimremtthoactsdineedivingan n t he
aircraft along a flight track along which the aircraft are traveling. LLOYD
WSE - 2&anshittidpethewifbanatin sigral inethde neceivangrabre-tvdmemétting tweether r st, second
and third passenger vehicles are ground vehicles. 32. The nethod as

cl ai med i p@hRdtHn28, wherein the act of re-transmitting the 5 information
fromthe third passenger vehicle includes re-transmtting the information
signal to the second passenger vehicle and to at | east one additional
passenger vehicle. 33. The nmethod as clained in claim20, wherein acts of
receiving he informatjon, . nal transmitti t.he information
signal to Br oan qﬁ‘hﬁ%‘?‘ﬂ’ﬁ |"E)ﬁla’§’i‘gﬂa‘f"h?6‘n3§? %%ﬂp‘%ﬁ%wﬂgrtg? passenger
vehi cl e and the_ second passenger. vehicle include receiving, the information
si gnallOat infosmatian signal apdirerganspritiagthe infRymaten pignl teRqQVals e gHarmatiosm ¢ he
satellite. 34. The nethod as clainmed in claim20, wherein the act of

r ecei vi ng signel betwesmthe ifiost pamng&rgnhiclmndtthmsefcbncbpaspmengha’de wempube

i ncludes receiving the information signal froma source |ocated on the
first passesepeng ihelinformati@bsigidi at ardtifdqrisseagerl vehivbdlaridreetansmitfg theher ei n t he
act of receiving the information

information signal from the third passenger vehicle.

15 29. The method as claimed in claim 28, wherein the acts of transmitting and re-
transmitting the information signal include transmitting and re-transmitting the
information signal between the first, second and third passenger vehicles along a line of

travel of the first, second and third passenger vehicles.

20  30. The method as claimed in claim 29, wherein the first, second and third passenger
vehicles are aircraft, and wherein the acts of transmitting and re-transmitting the
information signal include transmitting and re-transmitting the information signal

between the aircraft along a flight track along which the aircraft are traveling.



signal at the first passenger vehicle includes receiving the information
signal froman 20 information source |ocated on an additional passenger
vehicle. 36. The nethod as clained in claim20, further conprisingi%ﬂDﬁg}

of providing at |east sone of the information to anot her passenger SE
associated wth the first passenger vg#icle.

31. The method as claimed in claim 29, wherein the first, second and third passenger

vehicles are ground vehicles.

32. The method as claimed in claim 28, wherein the act of re-transmitting the
5 information from the third passenger vehicle includes re-transmitting the information

signal to the second passenger vehicle and to at least one additional passenger vehicle.

33.  The method as claimed in claim 20, wherein acts of receiving the information
signal and re-transmitting the information signal to provide the information signal
10  between the first passenger vehicle and the second passenger vehicle include receiving

the information signal at a satellite and re-transmitting the information signal from the

satellite.

34. The method as claimed in claim 20, wherein the act of receiving the information
15  signal at the first passenger vehicle includes receiving the information signal from a

source located on the first passenger vehicle.

35.  The method as claimed in claim 20, wherein the act of receiving the information
signal at the first passenger vehicle includes receiving the information signal from an

20  information source located on an additional passenger vehicle.

36.  The method as claimed in claim 20, further comprising an act of providing at
least some of the information to another passenger associated with the first passenger

vehicle.



