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Disclosed, for example, in U.S. Patent No. 5, 579,019 (hereinafter the “ ‘019 patent™)is a
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 receptlon ofa d1rect broadcast satellite 51gnal even
- 'with movement of the automoblle, by providing an elevatlon beam w1dth of about +/- 5°inthe
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 methodology. In
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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 radiating

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 a single plane
by a dielectric plate that is sandwiched between conductive layers to form broad walls of the
plurality 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



30 wavegui des and a plurality of apertures between the feed wavegui de and
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upward ramp to the substantially half height of the first section of waveguide. The third section

25 of waveguide transitions with a downward sloping ramp to the substantially half height of the
first section of waveguide. The third section of waveguide is subétantially a mirror image of the
second section of waveguide. The feed waveguide also includes a septum connected to vertical
walls of the first, second aﬁd thn'd sections of waveguide which aids in the transition from the
height of the first section of. the waveguide to the height of the sgéond section and the third

30 section of waveguide. Each of the second section of waveguide and the third section of
waveguide are coupled to a coﬁesponding’ first signal port and second signal port of the feed
waveguide. Each of the ﬁfsjt'signal port and the second signal port are coupledto a

corresponding one of the pIurality of radiation waveguides.
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The met hod may also conprise the step of transmtting the signal between
vehi c| &ansmitter/receiver, transmitting the signal received by the second transmitter/receiver to a third

transmitter/receiver located on a vehicle that is also within the area where the signal is not
sufficient. The method may also comprise 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 communication and other data signals can
be provided to passengers within vehicles even though the vehicles are not within an area where
30 the signal can be received due to, for example, 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 paths such as, for example, transoceanic flights

where a plurality of airplanes are lined up in a path traversing an ocean and where satellite
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first trResdinkdvaigpl@tfemver unit and receiving the information signal wth
a receiver at the destjnation. Preferably..the firs r ans,m receiver
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syst em Ofirst évihgMBRSrinD cRaR\ah defSmiatibn hetbikobetween drdirstmioving plétformtandeni ng
platformto create an |nformatjon network .between éh}e first .,_na)lvi n%i(pl atform
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may be coupled to a passenger to provide the information.to .the passenger
or  r ecei thePASFHELET T SFGFHE i%“ﬁ%?ﬂ“f‘%é’“b PRSTERSET, 20 Antee SoPLEd 8 5 ed to t he

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 system also
25 includes an additional u'ansinitter/receiver unit located on a second moving platform that
receives the information 51gna1 and transmits the information signal so as to provide the
information signal between _thé first moving platform and the information source or destination.
Other objects and features of the invention will become apparent from the following
detailed description when taken in connection with the following drawings. It is to be
30 understood that the drawings are for the purpose of illustration only and are not intended as a

definition of the limits of tl_ie invention.
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to provide the i nfornaBRIEF PESCRIPHHONGE THELDRAWINGS novi ng pl atform and

i nf ti e or.destinati.on. Ot her, qbj egls . and features of_the
venti on wi e BRASHE B SeERec i 3eistaes: visthe s Bb ppresisad som Bt | on
when t afellowing drawingdn whithwi t h t he fol | owi ng draw n?s_. IIIt is to be 3? 4

d that,the drawings are for the purpose of illustration only an
re ot i nt e ielisRpeoRisR T3t G gt abBs P Dnyeption mouRed oha RBEM -1 WO
01/ 15257 of aAutddnsHile25008 -6 BRI EF DESCRI PTI ON OF THE DRAW NG_S Thg ;or egt)lhng

d oth i Objects and advaniages . wll be xi b e fully appreciate romthe
? (r)]I | oW ng drg’ﬁi ¥ 3R SRATYR :""31—"’igp§1‘¥'tl y jbrokgn gwayefan@ptgana of dhe yhenap sehsystema
subsyst efiFigf 1;t he i nvention nounted on a roof 5 of an au]'Eomﬁbl I eé Fig. 2is
a perspective view partially broken away of an_antenna of the antenna
sugsysltoem o?’gé asgd,%%Vﬁt.mnglY‘%"V&fg'r‘:&éte@laélfglg-ghal vi ew of the antenna of

Fig 2 FigFigt is tap plamviewdl theiatiendd of i osantenna of Fig. 2; 10 Fig. 5is a
crgss-sectigngl gotta%ir’n plv,an vi ew of a?l e%bodi ment of a wavegui de feeq of
the Y¥ht ennaFi8t2l8@¢rosssergional hettos plap view Qj_angmbpdlglpnt@fagvae(egmc_lns&ec?dghq ona:

si de vi kv AdHigaine3.5 d(gen; along line 6-6 of Fig. 5, Fig. 7is a plan
vi ew of ﬁM(‘)I%]ﬂg‘fa’h_aI f_of a waveguide feed of the antenna of Fig. 2, Fig. 8is a
pl an vi ew of Fig &is@srres-sestionad sifle wiewtaf éhe aicana taken hlergiling 6-BiofFig2s; 15 Fig. 9
'S @ Cross- gLy BAlaiid 6l AR o d G¥bdilidR feclol B Ak it beNt Of 2
wavegui de feed assenbly for the antenna of the invention,;”Ffg. 10 is a
cross- sect i Ofi&l3 i adlap visy offa S&W@%@Hhﬂi@f%v&gmﬂa&@ﬁhﬁe@;ant ennf;it of t h;a

i nvenisi on; ; : r : | . a beam pattern o

t he air?t ennaFI:)l a)t ﬁ%fﬁ%ﬁ%dgﬁﬂbﬁgﬂﬁ pﬁc ulg‘lkr ﬁgédaahér%aﬁilta_{ne%g%{a glﬁlheg Pk Ve?ﬁﬂﬁ%_

pl ur al i fegpd assembly Sori thgyanignna gf theinvestionbeans; and Fig. 12 is a perspective

view of the BRLBRNRCAMRRYEIATRA VidW S Jn@!:ﬁurjﬁeid%pnbg&%l%teo tﬁeom%e%a 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 the invention mounted to the
fuselage of an aircrafi.

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

live broadcast television programming, two-way communications signals, interactive service
signals such as internet service, and other forms of data and/or information signals directly 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 satellites and technology to provide live broadcast television programming to passengers on the
mobile platform. For example, in one preferred embodiment of the antenna, the system, and the
method of the invention, passcngers in a vehicle can select and view live news channcls, weather
information, sporting events, network programming, movies and any other programming

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



fusel age of an aircraft. DETAI LED DESCRI PTI ON 25 The antenna, the system
and the nethod of the invention provide, for exanple, .any-of live

br oadcast tWOSMIEHN progr anmi ng, two-way communi cations EFYNE9EsS008
interactive service signals such as ridternet service, and other forns of
data and/or information signals directly to nobile platfornms such as, for
exanpl e, sepicep) Onesdvahiagé of ome grederted emibbdieent df thecntenpa, dfecsy sterd ane thiemabithoednt |

the ante and syst s to be.used with existing,digital,.satelljte
! b S e A R T L

tel evi si diftripiitiop] &idvsines nb Cappeas feggiesds ald squipment cantbicllecapedad & storage hes ofthanpl e,
i n one preferred .emodi,nent- of the antenna, the system and the nethod of

the i nveffEieger Y 10} Gonsuming ey RASYEREETSPAEC  and view | i ve news
channeks, dweaA gﬁ%lﬁ ahtBihrroRRihéMing ;ﬂﬁmrm:m@l sapfult generatidri6flalty pf the signals ng,h _
novi es and any of her programmi ng avai.lahl e, sigilar to.progranming that is
avai | abl Hsqupse Eqveﬁef@@&a _—°-_E§Fé~‘rmg‘FFr’B%‘6’i‘E @3‘%‘?‘? oﬁygﬁ'f‘éh ¥ ’geﬁ&ﬁ ﬂln%of%?%

PCTI US9 %£3a00fenna dubSfdidth 86 5&-a 16N DedBY W-6BE hith-Qie ke vave 2y enemdizgent  of

the antenna, the_system and the nethod_ of the inveBtion Iﬁfﬁ t hat the

pr ogr anfh#ignayce|dispasediin f loyydrag sfomg (naj {ipstated) 3ad By Y RaRtehk FEEmple, to

di stri buf o8fop 8P sh AltdHhichilk22! TRESntdn® skt ks ﬁﬂ% irthide @b PBEItioag be | ocat ed
in a storage area of the _'__passerg(%er vehicle t ereb% nof consum ng any
passer§emppapae &4 suwhas.Jpreyrmpleadipriran gmbal HRgmpsthridbATRpa @&1585” |
gener at i ,08vea"3668M aSimui'@) 2hd) B exampib eSS RAgATAPHrokialateh} $0°RASIRAABAIS. I N the
novi ng platform Referring.: one, enbodi nment of the antenna

to Fig. 1, .
subsyst eFhedowidzagadamg Rféﬂe%ﬁb’, Wiild‘%ﬁ&@s‘b*‘; vehiclgand #lpw maysment\pf the altepsa, ant enna

28 that mnmgﬁ%iﬁ&%eﬂah@nﬁihemqﬁaﬁmﬂ@mamot illustrated) and may be
nount ed l?or ex le, to a roof top-of an autonobile 22. The antenna

subsyst em nayin precerchodimaent ef the antenna subsisterp of the inygation g eapypattemypishe f or

exanpl i LAk : ° d .360
o 5 g 26 ) bR I 3y B4 of e a8 M By bR D 960
el evat i dn tfeizimutiThlane byphysiag] moygwaet of thefagienny array;oner E‘b@razwtk- vehicl e

and al | péﬁd{ﬂﬁﬂ,;tﬁ%ﬂéarn%g ﬁ%fﬁ{é}aﬁm mBPEivE b BRI iR RAkabibstsR flaAdbeNNa i n

both azinu e L1 on.: one enbodi nent of the antenna subsystem of
t he i nveappiozimately Beteri° yehichamay tefscanned inBheeleatia plane birphypisalaneyemertafni dth in

azimuth of approxi 4 . b : | jLmut h pl ane
by physit@%f“"lﬁﬁ‘\a}gnnw eg%qy &é&gtﬁ g%r’?agg‘r'% s%\%/%r?ﬁ%?ﬁﬁe)g%p& rr‘hﬁtg ‘r,]&%%ln _

addi t izoreleviatien dnglerraggatbetvean 30° to 176°. dnttsembodimenhefithe mverdigmillysaated inFighe

el evation.plang o F QX Jo ik in the

el evati oir: T3P RIKE ”ﬁymﬁﬁg‘g Ca ?%@%%‘ﬁgbgfﬁewgﬁgbrﬁr%%ﬁgﬁ altt?cr%g&p%er

appr oxi niedneigtineg @1l 26 aith csspesewithy positivh aadoridntation rEithp moying wehiclgand

point the antenna beam toW';a_lfds the transmitting satellite.

Fig.2isa perspecti{ré‘, partially broken away view of one embodiment of the antenna 28

25 of the invention; Fig. 3 isa 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 substh_t_r_cially rectangular waveguides 31 ,_' wherein each substantially
rectangular waveguide may,iriélude one or more apertures 30 in a broad (H-plane) wall 32 of the
substantially rectangular w@yeguide. It is to be appreciated that any aperture can be used that

30 will transmit and/or receiv.e:_e_"l-_}.;ctromagnetic energy ina desired polarization such as, for
example, a circular polariza:tt:iic.)ﬁ. In a preferred embodiment, the apertures are asterisk-shaped
aperture elements in the broad Wall of the waveguide that can be formed, for example, by
forming a first crossed slot él_e__ment 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-



20 el evation angle range between 20 to 70. In the enbodi ment of the

I nvention %ﬁﬁ%ﬁt edin Fig. 1,.itis preferred that the antenn(ﬁ
subsystem e invention track the location of a tr _
satellite 26 with r espect to the posT‘ETon and orientation of the noving
vehi cl e and %nl nt .the antenna beamtowards the transmtting satellite.

Fig. 2 rhapsd gemenfslightlysedyss thejelgmentsy) sesritinity nppplitisiy oba transmitiedoandionent  of

eRER ctrodRa | view of
the ant oo Fo ;:%%ﬂ‘“ LN AOGION i Sl  erfpiicaly derchinfif Bkl M1 OV DT

2. Ref efPYijgyratign anthf&r?éPmPntsttﬁEméme@ mﬂamhmdhend axigmationf theny i ncl ude
Wk wavegui des 31, wherein each

an arra ng WRSisRn
substanﬁtgﬁa%l rect afr? e ar wavegui gg may. i ncl ude one or nore apertures 30
in a broad (ﬁﬁm“bﬁé!)tl@ﬁhFqctaaglll@fwa\ﬁ#emdmﬂdﬁemﬂmwﬂlsy thaendreovwgwhldy of\tiiey equi de.

1St %ahBuRPhedlsbed id BAllcPDeaBPhbind & it g&.ﬁ)ﬁwgﬁig wdg&thransmt

and/ or recel ve. eles?roma tic energy in a e red
for exapepmees 39 formythe pmay qf@manmazd@mm The aperparesfaee pxeﬂ:rabm)@dcdmm aﬁahe

el tsmth br o of the
navequ Har SRRl o u Habihe SRBSELY Hngs RIER F g gt pistotinialibssed sl of
el enment regiaugulérevavegnidd ang preferably meinsmio i radeive ﬁ&b&meﬁ?@fg?ﬁn Qlyso 4531;3 r o][n
of the ui de e |legs o]
the. als SevibA € (RTERA b3 RS B piinn g BRI S pma o e 'y
reduce atiennapuaefvesicaly.eBavhtof metrycﬁnguhmwhvdguﬂes 1@ffed3at oheasl Bﬁﬁy@iv@dégﬁxgé I
i
ot o m 1o64 SFLATRERENCH o7} BE0ia en 13 s Feeeting itk o e HsSHROVI e &
desi red anplReferdeg aow tekigas, thﬁns@lmfra&mecmas:seelmﬁlbt&toﬂgplhﬂﬁeﬁgﬁlvefel sk- shaped
h bst rect ul ar .wavegui des are
gpltgg?(aa‘gﬂegmtag dﬁF AR a{n oﬂ!}g%n dieprated inFigy 3 pas discussedpar al | el
t 0 eadhatovédhic antaing hml \bd\@glddz( f&etﬂ) taite)usédbol tonsiit kiWdridedene ddtomaiiehid ures 30
pertures are preferably spaced

formthe r nna .el ements. The

apart a?ne%y ﬁé r%a dimsnt b fengm ansuavaeyidefeed arguanioyransmip anddon engt h
or the mudise afellithbroadtastisipmbls ifdﬂdjglta[ e&a&@ﬂaguaﬁ,h VOGS R o BBl LR AP Y
transmt d or bFﬁ eive el ect neti c enerq at a 450 10 el evation angle

refer en’& tiﬂ?@s‘i)wg %’fm Wé’sa‘ﬁtt‘@laﬁ?a FWWleﬁﬁrﬂaﬂ}e or a e
Ygyegui
nor mal aanbhegneﬁamgya;sqédtayéa&hvsﬁbémﬁah}r d{%ﬂ%hgg;gavlkéslﬂdé ﬁcrgs@é‘ﬁfg : @Y

by a wavegui de fee ter at a second

Iefldf eég i Onﬁ%ﬁn‘f é‘? | ldericylanan electromagneticpignal lrsmmvmdé@yhe mecmdeufa@ atow t o
Fig. 5 antlhﬁmmp okd 3750 e Wbrdl 6 EQRRy 3RA4B0R'in BRAL O B Ahuiklag Yy . 1 e

wavegui de fe t aken al on% I ne 5-5 of tenna ed in

Fig. 3. W%@g‘a& @E‘%E’é’dml@? PWFGY antplli&ldanncbﬁmp sagmtl gceaciyofi sagnafmts 38,840, b2 used
to trangig, 48/50 Mk SLEAS W@b@hi@&fs&@@ﬂﬁ% &etail below, the electromagnetic signals at

each of ports 38-52 are preferably provided to each of the substantially rectangular waveguides
25 31 by a corresponding E-plane bend 39 as illustrated in F ig. 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 mode 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 aperture 30 in
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 0, as discussed above.

Operation of the antenna 28 and the waveguide feed 34 when the antenna is to receive an
electromagnetic signal such as a digital satellite broadcast signal is opposite 1o that discussed

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



energy. In a preferred enbodi nent, the antenna and wavegui de feed are use
to transmt_and/qr  receive satellite broadcast signal s f%(f‘rlﬁ%'sgﬁzioﬁé] vi deo
pr ogramm ngWOwEF i on of the antenna %II now be descri or the case
when the antenna is to transmt el ecttOfragneti c energy. The

el ectromagneti c_ener Is fed to each substangiall rect vegui de
31" Seo tpoag wal) 24 goqh robSenial oGiamEHAF P CEAGE 3 | ROt  FETH) Polzed

el ect r ongQRchhgneRt ggedl ahd?maﬁ&yh ¥e00 Bémibkie nvde 0Pthe d&cﬁ‘cﬁﬂ%n&ic sigial within
i nput / out put port 3 he S|gnal I's, equal ly d|V|ded both i.n phase and in

anpl i t uckectpspbstppti IMMF?QEFIG%W‘P’@%‘H % ot isrdgpinant mpdecf iag elegtromagngtie sigh; phase

si gnal £ifle subStantthfly recthgdifs Wile ﬁ@eﬁﬂﬂeéﬂﬁ"b‘f will be
di scussgjg ﬁ%&@sréelgr%%rh de?hpj%%i?ow St he el Z(T:Et'ro%gnet 1% Si gnal S at each of

ports 3 the s@sramtenp restangular yavsgwide andds eqypled dp 2 serrespending)si
rect anggt,é\gya&ﬁ@g tueﬁgﬁ b?rﬁ rt%éeéﬁ% B-phRE bERPH A Qleﬁr&h@&l@u&@@ﬁl :ﬁ%a&ﬁof

i1 lustr l'ectromagneti c signal I nduced in_the

wavegui dgmhmdséﬁ—Sémﬂle@Qbmm@mg‘aﬂ@sd Yin thsgyeguide fﬁﬂlﬂ@g’(ﬂ"éﬁ? Feoppingderi s fed
to_eac u 1ueﬁg nﬁ%&%ﬂﬁuﬁx‘g&%gﬁﬁ%%@ﬂx’d%@e@@&%&' des, and is pref erably in

a TE10 domn rmde |'ectromagnetl c si gnal The TElI 0 dom nant

node of the @igaéuhuﬁa@netm&s—%c@n&l Sl%@%g%ﬂ’é!ﬁa" deed 34 takemalong Bpe 6 s of
each %? I_?_%ﬁ)l?er}%e M#ﬁ@g%‘@geac t o I% d 1RRak @aﬁllawémceﬁﬁ\téﬁﬁdg@eeﬂ B430 the

br oad rect angul ar vvaveg SO as
to radi abbetoested mdecweantegmamam,rth@erqdmmgen lpregﬂnefthe antenng 28 & ¢E@épne

el evati n Q, .,as I t and the.
reveou EPURPs i RN AP R N Bvem R b SO ber I LOR AR e
such as waveiddd febd aritindlidet aecuioved achtion 39 of aprastepitablehiend sidiias k@mfatth@ﬁ gtussed
above for. N I ch of

he. aperti &R i Prati R o rad T8 TR tsuBls B8 st Be T s bE e BEST ¢
each g5 134t MdGrhwiHill 948 ponvides spmﬁeg&mnimesdatloawr the sisqofdi-pleng bends withy| ar i zed
o e A, B o oE By BT 000 oo e e sy

The dom Z‘Iadﬁa thmmegtﬁdet foed 34 Wycd a:ammnmng scrswghaln additiop.cagelt e‘:qheﬁwlvget he

| engt h Xi s of ubst nt| Y tangul ar, aa “g% e d 33 of
5 the s § SHAR e FY r"@ % %13 aaé’p & i's c\é@% ﬁ)toacorr spondi ng
si gnal A the¥8eddwavefuidé lih&e \beeneigsunﬂed ixﬂeﬂus’&atebyn twor diffrenttplanes, i pdrmdarbe nd

39. The el ectro netl ach of nal R

conbi RVt §fﬁ‘?11§”g 8%8&’8] Ul %aﬁy glrg?ﬁdd&%%ndgr%ﬁ dﬁ‘or sumred
si gnal akral ARy bBRIYE éaﬁtetpm:ie maexar@ve thé a:ttmamuseqﬁw@egtﬁmuay & apupléd to the
illustrates acrosgﬁiectl al de wgv\% S{j’?waféf '%‘“I’ﬁ] 4 taken

al ong | iSEespording $eRp PRIESL Wavegiifeby 3 pEgpif° %Hp e fturality of

E- pl ane pargEdSRcidkoW t he wavegui de feed 34 to be |ocated under the

antenna array, thus reducing a.tota ngt h of the antenn The E-pl ane
bends coupl e)fféa%besﬁﬁ%ﬁléﬁfmgﬁ%"’t‘@b &t Yﬁ%ﬁfde\ﬂﬁmngevagwaﬂcf?fge 8Y¥ espondi ng

port 38-peeén @dscritta for a single polarized signal, that other embodiments are contemplated to be
within the scope of the invention. For example, each waveguidp of the plurality of radiation
waveguides may have two .pa_fallel 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 signal and a second row of
30 apertures may be at a right_bf the center axis of the broad wall and may be used to transmit
and/or receive a right hand qi:eularly polarized signal. For this embodiment, each of the left
hand circularly polarized signal and the right hand circularly pota_rized 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.



wavegui de feed and include a curved 'sect.i on 39 of an accept abl e bend radii

as known t of .skill in the art. For-exanple,
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61. In wdeanltmﬁleﬁetmlﬁiuaﬂb Polarigddesighal Qﬂﬁ&@n@@ﬂmﬁ%&@ahﬁﬁolweh %ﬂaﬁﬂd cap
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si gnal .tramsition fipm ad’nibbdghmmwgla@:s@cmﬂn tb Itite Haixfof halﬁhﬂgnt@vavegth&rdeymﬁﬁl ari zed
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PUFUSggﬁégWg Ine%% éﬁ?%%éﬁﬁ“ﬁﬂgﬁg devi ce such as, for exanple,
a PIN di ode Imayimiler mmﬂr,te@clmﬂthdihlfﬂb@mm%ghide dotibhs 480did 60ii¢ Gvided iny.

pol ari zaqﬂm5|ag%gl 6aang t he ﬁl %h% %g}% circula ° la%srl zed S|lgnal to ? provi de
and/ or PEEES &% §h.and 2 spond piir 5§, 8°r6‘f5p?"r‘?§‘g\/%‘fﬁ’§ wavegpide sgtiopshilhly devi ce
ay be mdcsg;m&&tbdthamw&(@mﬂseaa@k?sf? e%c]gaﬁd wqbﬁfe&&hﬁi'irﬁ%@e%’\ﬁf/&a&“ de \Agere

e. fee eferring tqQ e _wavegui de

e 2 AR ocn i, edfF AHveside i S 64.650RER 4 or CvavRHE R 1 o7 o
wavegu IId&atbpéslﬁﬁsedlgm@tto forar Hal fCHei ghE waPsalde BRken(Qind kA @BRGYnaRde Jgtbné he TE10
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waveguide element of substantially equal length to waveguidc clement 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 mirror images of each other. Itisto be
appreciated that in a similar manner, each of waveguide sections 64, 66, 68 and 70 are
transjtioned 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 is the

combination of the full height and the pairs of half-height waveguide sections that are mirror



hei ght of the waveguides 31 of the antenna 28. At a first junction point
56, the first section of 10 waveguide 54 is divided into | hal f
hei ght wava¥@PHE2Becti ons 58, 60. A second section 58 of waveqgui de is
transitioned to a height that is substtdntially half of the height of the

first section of waveguide., A septum62 is provided at the first junction
poi nt 5émagsdayith ineliningsand decliningramps gs,vskh ag the septums thakmakeuna it elewenti on ¢ o

t he pai gvag% Sl dedif ﬂl&d‘é‘ﬁ?l‘.‘&g i de sections. The septumis preferably

substantialTy or infinrtelyt in such as, for exanple, on the order of 15
. 006" t hi ck, Referringriol igsi 18 Whish asaplamviews ofiaa cmbpdiment afia wavegudefeed 3t 8gui de
sectiong, 84, 5 ofdice Pect3is ST orrRd ds/iio halds 9Nl abedim

hal f - heilsgtﬁ;tbtawgrﬁ%iﬂ ‘ligl(fglﬂh% ﬁ’agégglldﬁ?ﬁegﬁh%annerfrﬂgach. ?_)P the half- hei gkﬁrtor
wavegus dimages of eash sther Sich asiillggrated inlFigsdk8 Imaddition, itiistebe pppreciged thats and a

second pair 6 | “hEel [ h@Rs:c It 1S
to be aBW%Eﬁcgp %tgqfoﬁl{atthg% &géﬁﬁggblgg?:tg ?4(1)1%3}3 g%qm%(g%\ﬁ%ggﬂa dﬁ%g‘?@%(ﬁs are
mrror iidenges and beeask e pathies a orirror-image prientaion.dhe waveghide feedaperatas @e
sections , 64, 68 has .a decli I 4l gpnosed
ramp to aﬁ%ﬁ‘ﬁ\egcm?@ﬁ@?sg’ sm’é‘x’?é"%ﬁ Fdéorgﬁ’%oq{a%a%gac azg%ﬁglgdvéeréﬁ%ggs ections
Eoi f Gﬁ, _s&n&mhdisigﬁal at i!npﬂlﬂ’dulepuoportm%urtd Hiyiderad eleaﬁrclanaﬂnbtjc S}i@mbmeided atnp to fo(rj m a
al f-hei_ght, waveqgui,de el gnent subst anti . ogui dc
el ement "g’é’,‘/"‘ﬁﬁ‘,‘t p@%%ﬂ?\pré’ )1l d&véérjer%esi%%)]n%lh’nlé *‘g@g Sﬁswd;%}a%n%&%@%s?e

provi ded2at a second junction points between the second 25 section of
wavegui de, the third sectiqgn v, i de .a Lde. ' 66, and
55, 70 o afigtoermeenre ot Aot BR A LMo VR LA Gra e Bl 1 70
two hal fardheinghidingaisbgwiekguided midantl so-8 Wavegwideciged Heasdllwstrated & Bigs. 46% thend 68,

70 are mrror i es qf each. other. Jt.is.to .be preci at g a
simlar WW,%MWW@&“@@%%C% fHgvegion 8@?&6@%9{ 0‘?8"%@’ 48
transig im,gg;l 64,[119??&?1 thee ﬂiﬁé ﬁrg%b@hi‘dcmhgiﬂg theeaieegnd ateysed b camespandingpai r  of .
correspondin al f - hei_ght vegui de secti o 2, 74: 76. 78,-80, 82; and.
54 | 56" HPeh L Linbiidn 160t th g7 hieio 28 pL bp SiemAtpeuiS et TP s 38,

40, 4|2, %ﬂﬁﬁﬁ,,mg{ﬁ} illafrateo @ sgﬁmaﬁc siewlonan ﬂ&natidSeTwnhdaamh of # emeiguidefeedf r om a

si ngl e hal f-hei ght wavegui dg, secti on .o al f:hei wavegui.d ctions.
Each of 90mecordingofhe H‘@elg!%ni}ﬂ? g’avfﬁ',"g9 %,"’d %% “;581,0'33(??3’%?? w&%“'&“@ﬁ feeaéﬁagr e '
mrror i BERs i medePsiRilRab the LolSwiliguide by akinidabotd)® diitdadiei ght and
the pairs of half-hei %gt ‘wavegui de sections. that are mrror ggﬁl%SZ?S

PCr / U2 Siznalgagseived from iy gvqparrspasding yayeguides o R A W&l | as

t he septglgrrgf&tlmtmﬁr,qlgg 48, foslt 018, Sl£Meat 18 22| T, 126;028,11B0,962,4134d i n
Fig. 5. Reférring to ’Fi?s; 7-8 which are gllepan vi ews of an embodi ment of a
wavegui da6f 881494142, 144,146,1148,J806153, i 13¢ arf Rravide ¢ #e feed 34 can

be for ”‘?ﬁp@% WhoRt! 136 65 todbviddsh dSomAER B bighd bt infutioiR@Eporof seamako ot her such
as illustrated 1'n Figs. 7-8. In addjtron, If is to 2b?4apﬂlremate tth t
provide an equal amplitude and phase signal at each of signal ports 92-154. "The waveguide fee
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 waveguide 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 septums 162-185. It is to be appreciated that

each of the waveguide sections will be a mirror image of an adjacent waveguide section of a pair
30 of waveguide sections whefein if one waveguide section has an incline in height an adjacent
waveguide element will have é 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.

TN



since each path fromthe input/output port 37 of the waveguide feed to the

si gnal por =2 I1S- 1dentical and because each path has m rror-imnmge
orient atiow‘)@ﬁgza’gmvegui de feed operates to add the el ec'f‘r-&‘ﬁ?(?/ﬁ %c

signals received at ports 38-52 frontite antenna 28 and to provide the
Si'anal BPO0RUGh sis ¥ be PRRSEA L or S5rah et mabY pihgtmaking platfoas red vi ded
hat ol o R e o e eech WALLS mifiiaty Uag ot P 27 2
i ncl udi ﬁ'&e@%dﬂ‘it"\%‘%@ﬁtb‘é?ﬂﬁﬁﬁ ofitheimobils piptigem.c Hus knownsbat a8y reaisluilldragst r at ed

i N Fi gSof the Snterind @nd ¥iAYRE H}é ?%gfggﬁglfﬁglfﬁﬁéﬁl %@Mﬁgg&@&@%&ﬁﬂ%ﬁ?@%g@{d the

i nvention can be nmade up of | and the
li ke wavislessweludisg sitamobiles, inereesen the frel sgstsf@perating the mowing ivalgicles.t Ovez,

-t 0- 4. L 1i6ofhe Yehiche th supbichfniiP ucicos@ alideiarka Wi Helu A L Sabhk oy gy eou de

: , radom .
feed. For exanple, Fig. ustrates a sche ic view of an aft%ePhati ve
enbodi nisHenng carequahas gieeged tegost of UG antsnua systen. KolowHeighhradnint odith aFheper

wavegui ' - Q- .de feed thal, operates in a
manner g'?\r,r%dﬁgn%rt%%f dtcﬁg&ﬁf %Qggéggiéét%é aﬁ%‘éﬁﬁgﬂmﬁ f%ucsﬁ"gg’é%fr QBWE ,°V?r&§%i t her
add 20 =Hemel This isodiy\contefnporaryt dvitanmapileswyr noavingsstborois ag frequelyiddsgneaal an
ante r At .98, 10 102,.104, 106, 108, 110, 112,
R i RO erlcs e BapsiiCag P e delfiges ™ 1301 135 1400 142
144, 146, 14%hus1EOpardsiit dragid of primay dmportueete an antanmuRstsh @6\6¢ usell on a
I nput/o Lyid n. gl ectro netic signal at
i nput/ O%H}E% v%gérl%' %%gngllri‘%)t)% 019\!\1%1? ‘&’5‘. @E\d %ﬁ"%ﬂ@aﬁa"%‘f?ﬁf ‘F‘g"ﬁ‘&% fep BRsedsdsi gnal
at eachlngfidisioyniad expenst of 82 rddome dépondsydmraganple, dnaeasBRsiOly FaYirdhang a8
| urali X 15 16 1 164, 16 168, 170, 172,. 174, 176, 178,
I5)80, 1%%h glrgﬁg%tﬁg’r%w 6‘3‘ gl?%eflﬁc%héo, 2?5??‘@%188’%‘1“}?51"{]1}' Bolasized sigaalitp om o £ ul |
hei ghtt meiveinthelguality sigual ardahd ednefitgéiit mmﬁeﬁufﬂﬂiadolhlr}! asﬁ%lkldﬁ 1R total ansidt i on
poi nts 1 o, to transition froma single half- height waveguide to
t wo hal‘f%?%? cé(ﬁ{}e %%%WF{?E s'aﬁ‘ése?:){oﬁ’ﬁ?‘g’&mi@&an@ fadpme plso Frduggshesci at ed t hat
each ofvohinee aud\neetaticcosieidciatd with the Rodle Mid they the BRG8seT 1R ta@FhAqRNt
_vvaveguiaglg.ﬁsect Lon of a_.pair Fq? .0f wavegui de sections wherein if one
wavegui GeeR& ?53W°W3§° ﬁﬁs‘? ofskillin thearty ary aytenna with ajlongdierizontal Wirgensioa hes enent
will haamwcbeahiwaahiimaﬁahmmhimoafpﬁuatm@hmeb%émxgteéfqﬁﬁ YA de. 1t s
to b% a c& éseegl-"t{}ﬁ%'th antenna 28 according to the inventioh can be
used 8nsg§h§e % Cer R ’é’FeglFaﬂ@HPaIIE“SbP%F‘PMkm%M‘G“h@U@hamﬁm-gai n, a
smal | dead widthd A8 is18RMEs ADSe of RRIIGH tedikt agﬂmﬁﬁhﬁ%éo%c&gainsdf%ﬁ éli
satellite broadcasting video signals. Il D1/ 15275

reception of djgital _ C 1gn
PGT/ US %@B‘gi’& gubtendeq arpa,0fthe antenng afray prejepied inthe dissctiowof thesatelfitsrandii r cr af t
and marnyn bé SRR by Mulatdpr ns, the

(1) G=4xmAN2

25 where G is the gain of the antenna, A is the subtended area of the antenna and A is a
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 continental 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 or 11,7 to 12.2 GHZ

30 in Europe, of approximately two hundred and eighty eight square inches. One embodiment of
the invention is a thirty-two waveguide element array having a width of approximately twenty-
four inches in the azimuth plane; the array thus will have a length of approximately twelve

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



antenna should be low in height and reduced in length to mnimze -ariy
drag provi ded by the antenna and to maintain the estheti 99,5#3@, nobi | e
pl atform P'éyﬁ'ﬁown that any residual drag of the ant elftc;réﬁgan adone on
a noving vehlcle such as an aircraft ~dAd fast novi ng ground 5 vehi cl es, )

I ncl udi ng aut onobi |l es, increases the fuel costs of Oﬁeratln t he novi ng
vehi cl egrraxdeagth andiby p lowestevatien anglsi0cat ahich thecantran eqoiterbyuch g% for

associ %ﬁﬂ?ﬁ%tbﬂﬁ&aﬁr aimaheantaﬂeﬂpmmd dxcﬁmt%ﬁﬂé‘ 168 of e ktay0r  exceed
t he cost t’he ‘ant enna system ow- hei gﬂt radone with a proper curved
out er sthcflu@t(sdamrrnydb:aﬁq@ﬂea@)y reduce a parasitic drag caused by air

fl ow ng over @) This is why contenporary autonobil es or noving

pl at f or ns ar frequent designed 1o and tested in wind tunnels to reduce

the parasitic drag of the vehi cl es. _Thus, the parasitic drag ig of primary
i npor tance t whers Faistahright githestenga bds the epettypf zhe W%ﬂ"d&]e‘}‘ﬂﬂ@ g‘
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needed. tion, the expense of the r adone’ depends, for e

t r ansni ibwwryasrctmmsﬁém,s%c@@é& t%PfP@FF‘b@?bW“EBg@F phteRAa it ‘éﬁEF“F@fq ect i on

to, for ﬁ%&t}%‘ xb{ﬂmle%ﬁ&t%eatowf%m mepé%emmur@rﬂletahey qual i ty
.signal and the constlt ent materials of the radone, as well as the total

vol ume ofdet toanainidisrthe meeqffeeti@ areqofithe aatemmﬁéqngmofzthﬁ@mam IRKEASAE al so
reduc L St 15:idhP hove R Vehitle Qecribstd by 6 relaALEp énd t hus
t he eg“gé’ 2%0%¥?{ﬁrﬁﬁﬁ?%um 8‘?\ l%aﬁ.‘tloon as Is kn%rvm to}tthose of skill in
t he artEquamnmenna with a long horizontal dinension has a narrow beam

width in azi th tracking of the transmtting
20 satel li te 6 (%ELCEO S‘%%ét % ggéé%tlhg na nmust be noved to keep the

satellite within the antenna beamvmdth As is knqown  to those of. skill in

the art a maXhusufor thecueferedambogiment ofithe iy ayegude Qlempent AntEnng ofthe,

subt end ° ALl et Aidn hribld HE208) the Stdydengd oft he

satellite angﬁaw Tabt% gﬂscr edaa%gg%?tllaon I.}L?ﬁg 1) G—4rA/Kq2 g(515[50\Nhere G

i s thes ga’r wﬂblhcnem t@tM”e‘Mhﬂ? thﬁbhqléit Pﬁ@e antpanayill ge éﬁdE%thffmt pRProxipAiEEa and 7,

is a e, MeANSBhe Mvédtidh @Rl gai n
?&%&M@ 9 79 C1ithd. Aof At B Hetitbed difbod e v

of apprOX| mat for reception of direct broadcast

satel | | peamfalmnmoﬂ:emms qffsmﬁrq:reﬂw aerpenstiquiag toghe pgay, tomjpignizeicight o ts in an

ef fecti Ve ar tgL gﬁflagerg&dauammm Ables HE oPMEhBHIRAI OnkequUENcy

range, p| ¢4 In the United States and South
Ameri ca advant’age 575 thai tifigalgo @Hikeg theirequited mdeme sige wa@twt%sm @ ed and

ei ght quay i nches. One enbodi nent- of the invention is a
t hi rtg &ﬁgm‘maﬁl%‘e &1 enent array having a width of approximtely twenty-
four inches Aadishsseﬂzabmhmydndesmhb tarednse & domplexity pf anhhsight ofdbgyt h of

bl Ua TS phtBhAR os R R 0, 1 ol B e e PR RIS, 00

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 waveguxde feed at, for example,

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

30 also be used to scan the anten;;a in elevation angle may be to fortn'the narrow waveguide walls
(E-plane walls) of the plurel.itly. of radiation waveguides so that they are dynamically variable and
so that a spacing between the narrow walls can be varied to change the elevation angle of the

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



-13 array length and by a | owest elevation angle 0 at which the antenna

w |l be pojpted such-as, for exanple, 20. For an array with a beam pattern
that is pe r?e%ﬂ?’t?ﬁl ar to the plane of the array, the hei'@ﬁﬂ’"ﬁ’g’zﬂ@ er m ned
by Equation (2): (2) H=L cos(O 5 whére His the height of the antenna L
is the length of the antenna and O equals the elevation angle. Thus, for

t he aboschanisaysuslaas, forcsample.armetgr mahke bred igrauseshedymamidatip vetiablel 1. 3" .

However wa@égiufsﬁ'e s o6k ﬁ&@éﬁg??l‘a&égﬁ b0t Yerdich rdﬁ't’,&fo%(ﬁ? fc%mﬂ?ecun Eﬁ£ bt €

antenna it desired to set the antenna beampattern in the Bevat i on
di r ect i &nd dlevation ingle Someretamplesiof wivegiide walisthat may bedyntenicalty vasiabit ab as t he

same ef {egb) : : t t he ant enna array

i ncr eas{eos [ oéégﬂfé ngi:?tgvgﬁstg?{wgﬂ%ﬁg)e;\uy@ak 5{‘%@%\%{? e %lfsg%qrr%g% e the

vehi clsesatratedeerfekied ywalliswuch e, &iricgample,pliahondshapet ivameguide w4l B )thatiprovide

cos(Oto SGR), I Thus, afor...the preferred e dj ment of
t he(t hi Ir’%rggétl\t/]\ogﬂg\g@a{ag?de gkéﬁn%%v?u nsgn een%egtlilcoa% ﬂ?ﬁ%l]}yi %ﬂlﬂwo © ﬂgwfﬂ%?%i’eéﬁ

of f set swgédinand out officompressionlte vay itierspacing Betwéendhe ndrfosy willsay stagngg h of 15

{1 om apBHERAE SR pide. 16 Bo bitfechibdibos 6l onl MbBHER Vit e ariies s 1 e
]E)r ef er L wallsenid oleh sma:m'l g bétwedmlra]é waegtiide walliigre tcp&'i&}ﬁn'ﬁﬁle,tﬂﬁ@ndf?vﬂvhvﬂmsjt §ti1p:‘N1I‘1 set
rom erpendi ar to the arr inimze height of the arra en
t e it SIeREFRFaRet besRen B bafoea od B Bot P of 7 Babesiiie.of s Gontets ron
One  admaybageomplished forekintplabg any fdiveR SeyeRE, srafher ERRNERI0IEEs BithRaydtRd any
drag due E‘ﬁ}i Ir resi fxt a{;‘ﬁg of 2@ thti antenn(g&gand radonme, As di scussed
above, ¥ @‘88‘5’“88‘? P, tae Waveswgh path.copeipanding thitpugh holasiinaaptheg segifon; he
t r acki nef thewheguileseis b hlow Riovement b thefsedtiofx Rl eSpect RRUEH AtflerWileneed to
scan the a ' | evati.on angle. This can be acconplished, for

tenna i.n.
exanpl e',nalﬂi}“}}?%@feI&?WQSFlﬁ‘ét“G%\?%‘Bﬁ‘itde feed of the invention with a plurality

of phase shiAsddties eftbodiRsads VetaRichnd BsyARALAhSIRVERBA nid indiRle 22%AYP! €, 25
each junction point wheizg there is a single wavegui de fo two wavegui de

transi t 7450 as: ¥ SxyPRIE-APe By wayesuidralement awreys cachharing @ reppective 9ffsstangle ofii cal | y

steer tfopelu@iple, BSY 4rfdI63°. An biManRbEYPthisQmbBMigleRt QU each fRpe¥e MRl Guidene 50
el evati on range }fééé)mm appr oxi rrat_elﬁlééZO to 70. The phase shifters my be,

for exaff¥dreq hysically qrielegtris : geered oven for expraple . 10°glgyatign aglect ri cal
el ectr Wﬁ%ﬁﬂﬁf}iaﬁ@dula? the aﬁ’dﬁﬂaﬂﬁ‘%ﬁﬁfffs@%gﬁ%f@gewﬁl%%arﬁxgd Wé@ed% eltbitloh 1N the

art. An alJternative enbodi nent that may 30 al so be use 0 scan the antenna

in el?dvaelediPraalii te Shayvhije thegrry having be affset avgleweflasE willlbe seanhesl or oved ane
val |'s) dévatibarphdfiéth 56910R0°." R LAahQPe WatKﬁQHl'bgtﬂﬁleﬁtqs ﬁ)gﬂéméerlggh ﬂa&a eed
I d soth p g between the TS can be

dynami cal | y vari abl e an ) that a spacin narrow
vari ed by éﬁ?ﬁg@ qvERa 3 aongeiin plewatigh engle, therewverall height of the antenna and tracking
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 and
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, includes
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 rectangular waveguide

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



antenna beam pattern. For exanple, when it is desired to scan the antenna
in elevation angle, a |11l WD 01/15275 PCTNS99/ 25008 -.14: nechani sm such
as, for exaWplo¥152# not or nmay be used to cause the dynam CHFT’VS’!?&P?"%I e
wavegui de walls to be increased or dedbfeased in the vertical direc'liort to
scan the antenna beam and el evation angle. Sone exanpl es of wavegui de

wal | s t hahy amiywideguiefead stalckure.vAn adviahtegesaf this process ddthatgehas nslusgidaoling bet ween
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fol ded W
provi de as,\for éxample, édngpressioh mioldingofisheet wolding kotkpounds|can alhbe wsed ta cal
flexibility may, all pw the sidewalls to be v i n.and t of, compression
to vary 1¥%§ef§ Fimmefuse AR AL Rne AR OPS OF e IP%' ?agh%ﬁf H}é)?&il%ttoglﬁﬁ% in

el evat§ gfooassed 10 prdducé the hftare kpPEMdaebe sedto foan ttenmteandartiymrdt where the
waveguide walls and the sP%in% bet ween t he waveguide walls are to be
var i abl avavegwidefged tg fhenet desir B8PSt 10 all ow for contact between the

narrow wal | @nek thb Bade midiéHialBds beerDtholdEbinWreitheriinitery of PREEpLBRf Atttrha affey be
acconpl i shed for exantBI e by any of, ri vet%,cqeg elets, of her .fastener

. 0
devi ces apfavagHide fred. the apferng agpy g wryssw gndhenbep B8R t h
cor r espeaesl plahh@uBh ad) For@kample Sl irbREs oF Rlebirdlitic litigliRocsses Oiadéitien, ies t o
al | ow m?vemenf) of the sections with respect to, gach ot her i | e mai ntaining
the d&&iiyiecheaprreqistedthpt ip spimg Hstances applisating,of anaddiionakbasgmateal may bets
subsyst Wgroxtekbﬁhésmﬁedﬁain%?am@yoaﬁﬁ%domage AREANS It showlh aR6 be hppreciital@ate, tWo

32-wavegui de el enent arrays each having a respective offset éngl e of, for
exanpl e soBeimssc combinatiomefdactralges agd e??#@”@rﬂ%%ﬁ@ﬁ? b¢ usefy; Ahe platg 15 ospect i ve
wavegui Qed 15y HR8EEHIE ShEIRBeRRY Slditlidsited ext@inliothRdveyuias afrtesl over, for
exanpl e, a 30 elevation angle range, in particular the array having an

of f set amgmudﬁffe% wi Il be scanned or noved in el evation 20 angle from 20
to 5045 whil epf HR cAbb@hetor hCartdiRa P61fa%é‘6rdﬁ%m e fveRonpreforhiel searas or

noved 1n elevation angle from501 to 80 n advantage of this enbodi nent

. i's that ce brigseted inteithe ayoldeddbgse materal idfram theagertuscadpotiliugrated)within gacky evat i on

ang! e, %ﬁﬁg%&@&?k&ch%L;Qélﬁdeofoﬂt@ﬁd?&tc%ﬁﬁﬁxﬁﬁhdtﬁé&smr{kﬁqui?e&ifehﬁr&l‘ﬁﬁn be

reduced. tion to having a |ow height and short 'length it is also
desi r abimeldihgitoot 4nd of thealating procese5 In additionaibiste beanpasriatedshat whew psieg shehng

Cost Rl v B, Bk TSI VDBl iR |1 o
_ , y, altitude, shock, vibration
and  busloth wherd theinserts aroinsetedt Onermethodpbinsatingthe inserts magherio gge wlegBICOD; ect s
B e L L
i nvent i degrasof théchaticah tedicbility witloeselisat pullomt and ©rqye retentionn Angliersadvantage
of ultrasonic 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
25 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 for 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 within the antenna and
waveguide feed structure. Similar stresses may also include those due to the environment in
which the antenna is to be operated such as shock, vibration, as well as humidity. All these

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

|
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operations to
elevation of an antenna beam pattern of the antenna array and the steering arrays. Each of the

25 steering atrays 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 arrays can be processed in, for example, pairs such as the left-right pair and the up-down
pair to aid in azimuth and elevation tracking of the antenna array. For example, the steering
array patterns 173, 175, 177, 179 can be made to cross at the center of the beam pattern 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 is received
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the hke ln partlculax the antenna will track the motion of the vehicle in azimu
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 broadcast
signals to a receiver system 183 which will distribute the desired programs to each passenger, as
selected by each passenger..
One problem with providing a signal such as any of a live v1deo programming signal, a
30 communications signal such asa telephone signal, interactive services such as internet services,
or other data signals to passengers in a vehicle such as an aircraft, is that a communication
network such as satellites or ground communication stations are not always positioned so as to
provide the information s1gnal to the moving vehicle for at least a portion of its trip. According

to the invention, a method and system exists for providing an information signal to a moving
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t he satel{)éte traa?ki I’{g ant enna subsyst em 20 that can be used a front
end of & repeated along the track of aircraft across the entire ocean to provide the information

25 signal to any of the aircraft. The information may be, for example, any of live video

programming, 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

30 pattern, it is to be appreciated that this method can be applied to any aircraft anywhere in the

world where the flight path is not within a coverage area of a transmitting satellite, where ground
to air communications signals are not available, where continuous satellite or communications
signal coverage is not available, where signal reception quality is poor, or even where an existing

communications channet exists. It is also to be appreciated that although this example has been
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the information signal to create a communication network that will exist so long as thereis a

25 sufficient number of moving vehicles within an area.

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 overall network created
by the system and method of the invention may include both transmitter/receiver units located on
a moving vehicle 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
broadcasting antennas, existihg UHF/VHF antennas, and the like. An advantage of such a
method and system of the invention including both fixed transmitter/receiver units and
transmitter/receiver units located on mobile platforms is that the combination can provide a

communications network where simply fixed transmitter/receiver units or simply
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the | Katfoapmand with cach mekilepkatfosy slapymiting thednforretiomisignal totepotherfrosbitet | on
Si gnal SaokldReAind 8f udiflil ARSIl ehi DELURAROHRD Y| SorllePd b%raggreé&eﬁr eate
eviate any o

an exi sting communi cations network

coverfddh t&ﬁyﬁte%’l RY-includs qitherpedirpetianabantenan thaht!mmtedlepnfmanaﬂqnamah inai on

t hat rreeensmdrreaiahrt@aho%%sﬁﬁﬁéwe R, 6P S HEL AN Hoge npﬁﬁ.gpfd' ngly, an
I nvent1on IS |

advant age of the nethod and syste
al | evi aﬁaesm%wual@xwmecmm@mwm othg tmmmnmmvenmnmmn ks such

as dr opeukia dlsﬂm&ovﬁ&%g%r, ifRlo P@%grél@t’edetﬁﬁ%{e' %ﬁ'ﬁaﬁoﬂ sfg%ai Ul sQyerage for

exi sting cellular an ersona mruni cati ons Ser Vi
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 platform itself, positional information about the moving platform, vital
information of a passenger within the moving platform, Internet-related data,
telecommunications data, and the like.

Having thus described several particular embodiments of the invention, various

30 alterations, modifications, and improvements will readily occur 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 only and is limited only as defined in the following claims and
the equivalents thereto.



networks. In addition, the method and systemof the invention may al so
provi de a ative 15 comrmuni cati ons network even wqﬁﬁgu j sting
comuni caﬁgh}s’&#e}tmr k already exists, Wth the nethod a %%@gdm of the

i nvention, each noving vehicle can rétzive the information si gnal and
retransm-t %&g Iinformgtion signal within a | ocal radius to another
transmtter MBLECPERCAIS t | ocated, for exanple, on another noving vehicle
within the local radius of the first transmtter/receiver unit. The method
and system of the invention can be set up so 20 that it is invisible to the
operator or passengers within the noving vehicle. For exanple, each noving
vehicl e may be equi pped with a transmtter/receiver unit even if the
operator or passengers choose not to use the service or to have a system
within the vehicle that can interpret the information signal. Accordingly,
each and every noving vehicle can receive and retransmt the information
signal to create a comunication network that will exist so long as there
is a 25 sufficient nunber of noving vehicles within an area. It should al so
be appreciated that the system and nethod of the invention is not |[imted
to transmtter/receiver units |ocated on a noving vehicle. For exanple,
the overall network created by the system and nethod of the invention may
i nclude both transmitter/receiver units |ocated on a noving vehicle as
well as fixed transmtter/receiver units such as existing cellular and PCS
30 base stations, existing repeater stations, existing cable antennas,
existing satellite or digital broadcasting antennas, existing UHF/ VHF
antennas, and the |like. An advantage of such a nmethod and system of the

i nvention including both fixed transmtter/receiver units and
transmtter/receiver units |located on nobile platforns is that the

conbi nation can provide a conmunications network where sinply fixed
transmitter/receiver units or sinply 11T WO 01/15275 PCT/ US99/ 25008 - 20
transmtter/receiver units |ocated on nobile platfornms will not provide an
adequate communi cations network. Accordingly, another exanple of an '
enbodi mrent of a system and nethod of the invention is to provide a
transmtter/receiver unit on a plurality of noving vehicles. The noving
vehicles 5 can be any of autonobiles, trucks, buses, vans and the like. In
addi tion, the passengers or operators within the vehicles need not
necessarily be connected to the service or network that is provided by the
i nformation signal. Neverthel ess, each vehicle can be provided with a
transmtter/receiver unit that can communicate with either
transmtter/receiver units |located on other nobile platforns or fixed
transmtter/receiver units.




10 It is to be appreciated that the method and system of the invention can
be used to provide information to a noving platformfrom an information
source andWa8ASHSnoving platformto a destination sour cRCT/VSIAENES t i on,

t he met hod and system can be used in-2h-area where no ex; sting-

comuni cation network is available or can be used in

comuni cation network is avail abl eCLAIM®, it is to b m%li

l east o e of ﬁg&transmtter/recel ver units may be 15

pl at f or Hayeeyis apFna atray, CORDESINEe | / [ ecei ver uni ts may be | ocat ed
on a rmbl | eannhahfymfmdldmn vapégRides BRposed hOsAtdIRIYo cadWhett€ RitmGhe I €C€I Vi NQ
and transth% each rﬁ.’@ &{n@her/ eceiver unit will be performed with
a tr ansTrYERide Elé'?é\?é‘tay’lfﬁ?bt e éu%‘ﬁ‘}"F@“dﬁlh&Ylfl%P#’Flﬂh'daw th each
nobi | & whwighide lﬂnfgftﬁ?diﬁdrhilb hritDhaivitg o pRiraRityRE hiteuies GRaged th AMALREE oﬂE@' le

pl atformal g@g e of travel to create a comrunication netwo

further"f PX% % that the system may include either a

directi onal ﬁ@é@ﬁﬁ'&gﬁlﬁéﬂmf Fraviass d Gonipasitd M\Qro?@ltsétﬂﬂna%h&ﬁ%aﬂepre@ewfﬁal ain
directi nnélfalanoérﬁglr transm tter/recei ver unit n omi-direc na

ant enna ity piyadiatiqnsvayeepides, whereig the feed wavepwide inchidessnfinshiectioneofui t h ot her
t r ansm whwghide BV iNEA fitdféndTomtebiRl o £n 1nﬁﬁf&1ﬁiuf‘p&l ét{tﬂé‘fégd wwtgﬁﬁ)é a{aarmg Is to
e ovi ded By a

be apprecl ated that the information sig al so

sat el 10; heighf substantiallydhesagre ag thedeight %fseach ?fth%PlytalltYI Ofmddatiwrwaveglbdrsaqur eci at ed
that t hgwdf 4 Rédread b&x?le’dttéﬁﬁst ﬁﬁ&xdﬂ}fo‘xﬁ{hdﬁhe@éiﬂ atthe sﬁuﬂ 'itfefﬁ%tng
n p or M

signal, maintenance information about the noving
poSi ti ovestion ofmsvagHidedrRnitionstto fEecopdyaction pf waveeuidg andiatthird sdctiboofrat i on of a

P et ecopmrebigis TR PR Bkl SRS ok SLOAES dRrsevionara
parti cuvakegwise oud wierein thef seednd seetiparof M@Megumrtnammm@ Qvithl arxe:pa/ardmgposed .
nodi fis %b@@ﬁle s@ﬁk&nﬁﬂ?ﬂ%ﬁﬁﬂ{ émd%é thirk E?c% Xf\g lg.ld(tt 31 %?gt SkLlled in the

art. Such™ alteratio I catl ons, erren fended to be
part ofsubstaniially bolf beight svithanlgwawerd Squulwtdm;I suahﬂmethmsbd:nnd stdiisnopi rit and

scope for descri on is by way
of ex a%%&g% §\éangrbf|)@m§€§nﬁpé I@%F%/{mgso ? Y"'gH%gQ‘P%%F%’aY‘%ﬁ“r‘%\ﬁ\Sﬂg clai ns and
t he equnsiudinpa seplhmptumgctemvembalm oP(Be frifA9¢éond AAB third2dctiob 81 thé Feed | al rred

is: WO 9 -22 CLA 111111111 M 1111
11T e A et R ien com e Pt S B P ST R WRYSRER ¢y of
r adi e‘i@ i tbhaight o the cwgondissqum entl lha ﬂpﬂfs&bﬁ@l of the fesiovaveilias, ah@whereimthd1e

e 0 i G WG PYek Bfvand B il scbish 8 kd Sl e G cSlpudio SO O having

corresponding one of the plurality of radiation waveguides.

2 The leaky waveguide antenna array as claimed in claim 1, wherein the antenna array and
25 the feed waveguide are located in a same plane.

3. The leaky waveguide antenna array as claimed in claim 1, wherein the antenna array is
located above a first plane and the feed waveguide is located below the first plane, and further
including a plurality of E-plane bends, each E-plane bend coupling a corresponding signal port

30 of the feed waveguide to a respective radiation waveguide.

4. The leaky waveguide antenna array as claimed in claim 1, wherein the plurality of
radiation waveguides include at least four radiation waveguides disposed in parallel, wherein the

waveguide feed further includes a fourth section, a fifth section, a sixth section and a seventh
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5 wavegui de | ongi t udi-nal-—axi-s~and having a plurality of apertures arranged
In a direction of thg | I tudinal axis; and a feed wavegui de
t hat provi dw(allwmimlmnmmﬂml‘ Eﬂﬂct romagneti c waves r FEIUSEMRSBAB ¢ he
plurality of radiati olh waveguides, wheR&+n the feed wavegui de includes a

first section of waveguide having a first end connected to an input/ out put
port of iétioh obwWaveguideedct havihgy heightahat & sobstatinllphdifdfaind hedght pf hbfirssane as

t he height of each af the plurality.of radiation waveauides and ving a -
second eftfHEd ‘f”%"&g?‘se’éﬂef STGE%"{% ﬁeﬁwgpfgﬁv%gﬁ%ﬁ?r%o&%.tﬂggtfg%se Y j uncti on
poi nt _th;afzégg;ﬁic witherd ddvﬁﬂva&f_ sloFNERHp&ad trﬁ:ggﬁyhtnigwﬂaetfmhaﬁamaﬁdzﬁﬁ@nidbonhof _
wavegui de .and a third, section, g vequi de that each.have a.height that is
subst ant W&q%la? “H‘é(?rg s{?P“’LgH%mH é‘i“:&ﬁ%"“ g;lﬁ? *?%0?%3‘?5"5% 1353 M aRg %él?e and
wher ei ns iR s&@eR BwaRghide thofhirdesction bieavepdds irinsRidaingid the dixth§evkndbfdi sposed
ht and the third sect.ion wavegui de

Is ranp to the substantially half hei . of

transiti Sfgeguileryith a &W&L%i?%‘g Wﬁé‘?‘gmﬁe‘? WF“ﬂM?q}°’é°g\6mflﬂW§§ 8hing ramp
such t hah?m—a sRERQ MinS Sch IR tefsixtY RYRHUT IRV i§Th iredr imBROSE th sebéifth t hi r d
section of waveguide, the feed vvav%%ﬁl de. al so incl uydi ?ﬂ% a S%E)‘% m connect ed
to verti etionaf wayegpide,igacty ofith fourth, fifhsith and sevengh sectipns gt vayegupdgdeinga g

vavegui dgninfdito #bigeshbhdiklforle o idiat lefdP fduk PAMIABR waedgildes &f thithRe febd St section
of the feed waveguide to 20 the height of the second section and the third

sect i oi® gHavesyidetemms ajiepst g onerto-foanfeedyayagide thatfeedstheat dgast four waegpidesfct i on

and the RiLhdnseaidon of the feed waveguide are coupled to a corresponding

one of the pluralify of radiati on wavegui des. 2. The | eaky wavegui de

antenna array as claimed in claim1, wherein the antenna array and 25 the

feed wav8gui dEhedeaky wavaguide qntenna amayeas slaimad in glainrfwhezeip theplwraliftiofle ant enna

array as rzﬁi'ia‘i’i'oﬂﬁ%%@i#& ﬂagﬁhéat [WRed; t_‘%va(r&%icﬁ&‘ﬁﬁﬁ&@d i fafiiel shd thede@d ed above a
ane and tite fee de is

first pl wavegui dé is located below the first plane, and
furt hels wareghiddinedudgs aileastir eightl sections p aingh, | dets sectiers An eleyAnthiectiond coupl i ng
a_cor 1 eSROlh Ul 8 Wil deotidlls Murtbith Leesh, WRYLEMAR &0idA of RaPGHIdV e

radi ati on wavegur de. 4. The eé}a( wav@eigw e antenna array as clainmed in

cl ai m 1, esvhdweinga heightshatisqubstgntially halfefithe hedght phthe frst sregon alwargeuidy, theeast

f dicat i, Qp.; | des i et j de feed
O e AP A BRI Bt ORISR i R 1 o0

further section, . section, a sixth section and a
sevent h Tloping Sepeanditagsiteréng @dld rintbdection of waveguidd with an wpwerd slopipg rapgp

gt B ek i g b e ebbuldeida e npacdrlho Bt s Br gl O °

the fir sthe fifthokition of vavepuiigwiadstioningto dedentll sestion oforaveguidrawitlya delwnward

transiti %’Bin% }mrgpoalltdr%r%néi nl)Jnriltlgh to%ﬁecélévggm%cﬁon of waveguide with an upward sloping
ramp such that the tenth sec'ti'bn of waveguide is a mirror image of the eleventh section of
waveguide, the sixth section of waveguide transitioning to the twelfth section of waveguide with

25 a downward sloping ramp and transitioning to the thirteenth section of waveguide with an
upward sloping ramp such th_ét the twelfth section of waveguide is a mirror image of the
thirteenth section of waveguide, the seventh section of waveguide transitioning to the fourteenth
section of waveguide with a downward sloping ramp and n'ansitioning to the fifteenth section of
waveguide with an upward s_lbping ramp such that the fourteenth section of waveguide is a

30 mirror image of the fifteenth ,éection of waveguide, each of the eighth, ninth, tenth, eleventh,
twelfth, thirteenth, fourteenth and fifteenth sections of waveguide being coupled to a
corresponding one of the ét least eight waveguides so that the feed waveguide forms at least a

one-to-eight feed waveguide that feeds the at least eight waveguides of the antenna array.
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wavegui de with a downward sl oping ranp and transitioning to the fifth
section of Wikt kde with an upward sl oping..ranp such t rth
section of vvavggijlkde is amrror imag(é of the 5 fifth se%&gg/#%vegui de,
the third section of wavegui:de transy #oni ng to the sixth section of
wavegui de with a downward sloping ranp and to the "seventh section of

wavegui de w t.h l%v#)war_ SI%P‘iang ranp, such that the sixth section of
wavegui Be i s VR IR PR ASEtAERechn claad Wherein eaghafgha Rlwalivach of

t he foubfdpertires fshubstdntihily RSO MdSREIpHMIT Mt HRVRGM dfd BebPero&ed P! ed
to a corresponding one of the at |east four radiation wavegui des so that
the f eeﬂ°‘1§‘°\ﬁ)§%§ Grogesdssion having ity legsaffset ip argle with sespect tathie leay offhe Bt t hat

feeds st bRssRl sloERTbrm Measté@skelteddperfte. t he antenna array. 5. The |eaky
wavegui de antenna array as clained in claim4, wherein the plurality of

radi ati on wavegui des include at |east eight wavegui des di sposed in parallel
and t he7f eedrIe@URIELAR dnbnhigies Rl i @',ﬁﬁ}?- ninth, a
tenth sectjon aér,;@el e{/Héenth‘sectl_on, a lﬁémgiflfctgﬁngeg%%ﬁ ?1 [ togenth

sect | onastesisk-shaped appriures arst digpaseddn thealireetionad thelwayegtideaxisdnd spacedyai leltf  each
havi ng gr A&oditing Wateld ﬁxsdf F2lal hal f of the height of the first
section of \%\)/ave[ééui dee, n? e laﬁ)all}r t 1%%’“ on of waveguide transitioning to the
ei ght® section of waveguide with a downward sloping ranp and transitioning
to the gint hnsqGkd ey edil L 2% r | oping.r Q_such that
the eighth _sectig%(k%%? Mavegun gegﬁg\%k%n%adgg%@fnag’e‘ﬁ% 4 ﬁ%hr??%ﬁ%‘gﬁlityi on of
wav egui efgadiationewgvieguifesand thedeedoraveguidear: delded fiosi 4 baseiinagridldntolae t ent h
section V, i '%h sloping ranp and transitioning to the
el event%ﬂspg\é%‘g%}ég@%\av gu?é%gm\o%ugdne'upward sloping ranmp such that the
tenth section of waveguide is a mrror image of the eleventh section of

wavegui gle, t | [ of wavegui de .transipti,oni.ng to the twelfth

sect iglgngl'of V\f/;}l\%%ﬁyelvié/ﬁ%?‘% ag{\%n%a o a\g?vgllf1 ‘&“‘%ﬂ‘aﬁ k’r"gf?ﬁené%&eacsf@“?ﬂaﬁ i‘”@h? ng to

t he t hi ofithentiticewsvegnides andeheciyed weveghit & are platedpmigt simetalligicoginganp such t hat
the twelfth section of waveguide is a mrror image of the thirteenth
section of wavegui de, the seventh section of waveguide transitioning to the
fourteelth Theddakywaedguitiaaagmiackerapial tlaimed hvehaini 8| vilefddh E@h bAHR apdiflires

transi tiis ni ngpt ethe L%Et eﬁlr}‘#h. lZecti on of waveguide with an upward sl opi ng
ranp suc a 2Pt PEsmat™ehct i on of waveguide is a 30 nmirror image of
the faofteenth section of wavegui de, each of the eighth, ninth, tenth,

el eventﬂ, tefﬁﬁhffkh thirteenth, fourteenth and fifteenth sections of
wavegui de beiPRdFak% pYeeYide gnisnna agray asclaimed inyclaime8, ghereinthg baseaapteriabisght
waveguimbbetiefimideat t he feed waveguide forns at |east a one-to-eight feed -
wavegui de that feeds the at |east eight wavegui des of the antenna array.
This Sheet Has Been Replaced i 1L 1ELE FEE (CEEE FLERRRTLLI

12.  The leaky waveguide antenna array as claimed in claim 8, wherein the base material is a
25 reinforced resin.

13. A method of providing a signal to and from a moving vehicle in an area where coverage

is not sufficient, comprising the steps:

et e st s sgainnses [T

30 transmitter/receiver located on a vehicle;

transmitting the signal, received by the first transmitter/receiver, to a second
transmitter/receiver that is located on a vehicle that is in an area where the signal is not
sufficient; and

This Sheet Has Been Replaced




1111 WD 01/15275 PCT/ US99/ 25008 -24 6. The | eaky wavegui de antenna array
as clainmed in claimlwherein each of the plurality of ap 9835008

subst ant i aI‘V?"H%s?'ésri sk- shaped and corTBri ses a first crosscd slot and second
crossed slot, the second crossed slo Shavi ng its legs offset in anEI e wth

respect to the legs of the first 5 crossed siot to formum"ﬂ I Ilrﬂ Hmlaped
aperture. 7. reppivingdbasjgnshvithythe second frapsmitierirecgiens i ai md X S
wherein the plurality of asterisk-shaped apertures are disposed in the ‘

direction of the wavegui de axis and _spaced at, half of an qperatin

wavel endéh offhe methad eselpimed in ¢lgim 1Py .eWW‘é’&%Pe\Wé’QHP’EFQ‘IE‘HS P ray as
cl ai med yeRueth diHitds radBRIG 0k £GP the Bigndllishod bifiKient@b cfeadiadbinffinit@icagui des
and the feed wavegui de are nolded froma pase material into a conposite
wavegu$ detveork soythatrracks efithe valicleyerrirsceiysthe sigitle | eaky wavegui de ant enna array
as claimed in claim8, wherein at least internal walls of the radiation
wavegui des and the feed waveguide are plated with a netallic coating. 10.
The | eaky. waToemiethed anclaimed imelaim,1 4 whereini the-sien of tapynifiing thewignabbeiweanch of
the aper, eﬁ'i[:ﬁ? needhofk pePdfthdd Hy'tak hFE?]’é ig?ﬂ: RESPherPing SighAl is 8 adaklabltN@ | eaky

wavegui de antenna array as clalne l'aim8, wherein the base material is
a pol yehdtetleast dee of it veliloles wilh gt regsiMedhd signabanderifl actreransmitdhe sighalred i n
claim@, wherein the base material is a 25 reinforced resin. 13. A nethod
of prd iding a signal to and froma noving vehicle in an area where

cover agdé6. i s Themethod bs daiewt jn daimpt3, whergintthesignabean: beany ensofiediveryiden ar ea

wh is: aval . 1hes] ' et J b LT T 1
111 P e Bt AR PR, ol d ol lt b il '

transmtting the signal, received by the first transmtter/receiver, to a

second transgtter/ recei.ver.t ' gg]{%], . b S Noan area
where t Hé" si g;h%fneﬁ’é’d ﬁsoﬁalmse afl}ﬂn%?nefr%fs “}h%%%ttﬁ%l‘ g gh%cét sgﬁgﬁ%ﬁ%p E:Iac ed
L1111 h} skdohd krbnsnlittér/rédelvet inkludéA@e@ivingSPlie VR(SD/prigdanigodth an aircraft in an

area where broadcast satellite coverage is not available.

18. The method as claimed in claim 17, wherein the area where the broadcast satellite
coverage is not available is an air space above an ocean or sea and wherein a plurality of moving
20 aircraft making a flight across the ocean or sea along a track each have a respective

transmitter/receiver and make up a communications network.

19. A system that provides a signal to passengers within a vehicle, comprising:
a leaky waveguide antenna that receives electromagnetic signals corresponding to the
25 signal from a transmitter and that outputs the received electromagnetic signals to a receiver for
ultimate presentation to the passengers within the vehicle;
an antenna positioning system disposed on the vehicle, the leaky waveguide antenna
being mounted to the antenna positioning system and the antenna positioning system moving the
leaky waveguide antenna in at least one of an azimuth plane and an elevation plane to keep the
30 leaky waveguide antenna pointed in a direction of the transmitter;
a low-drag radome disposed above the leaky waveguide antenna array and the antenna

positioning system to reduce any drag resulting from the antenna and the antenna positioning

system, that is transmissive to the electromagnetic signal; and :
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recei vi. ng the signal with the second transmtter/rcceivcr. | T

|1
LETTTE T T o fhdsads! 1711 C L Ms 14 The met hod as cl ai r’reg?t@%?%}zg@m 13,

further conprising the step of transmtting the signal b cl es
traversing the area where the signal 7% not sufficient to create a ]
comuni cation, 5 network so that each of the vehicles can receive the
signal . 15. Yhereirdhp lsgkonwavegyidpartenna agpyingjudes: wherein the step of

transmtting the gpmadty SGhNRRRA walhiifdshpb&ath PP R R8K bALTE Soldymgach
Iab e, so t

vehicle in the area where the signal is not aval I nat at Teast
one of PRENRAATAY} esh of the phwality %@P%WQWMFWIHEMIM,Ialwawcghutdea@pmsamwidm t ot Be
si gnal . { 4 N o - . e signal can be
ang one }%QH%QHugie]ﬁ]{,/F%{epg%Sfﬁ@gﬁﬁgﬁglﬂg%%a#@a@%%{ﬁf |g[\l/&e _service signal,
and a Ttonmuni cat | ®feed ayegaide thay provides mmm&lta’s/a‘cﬂmeleemommmawave/k& wher ei n
the ste I\ [ 1B 1 ter/receiver

I ncl udegoﬁtgé?i\%ﬁﬂ\éédggﬁcﬁ %ﬂélpgg@%p%‘t&?‘é‘w‘ﬁé‘%\%f @ﬁf%eﬂg{nﬁ@eﬁfgp@ VAR area
wher e binshusiesa firss sactipn pf wavegnide baying asﬁmmnd&vmﬁbtadgtoan 1ﬂ1811{[oiiipef[pnlrfckmﬁe_t as

cl ai med gl | : | e I cas atel lite _
cover aggée:as no%%%g?ﬁlwggéﬁg s%ﬁr%ggﬁélﬁ'gﬂﬁ%%g’{ea s%l%fé‘ela%l?(oa)tge«g%ho% °plrlityof \her ei n
a pl ur akadiagionfwanegnideg andavingracseednd ent kdupledao f ifirsy incémr még, Wheeia@e@s or sea

I . Lye.transmtter/receiver. and nmake up a
commund it RsidiBoln 1 RrsEob R e tide PR o B R Pt o weYraticenger o
Wi t hi n & ¥ssebnd ssctianoafjyraiveguirdy: and altlsaksectivanod| guive@ida:nhalamfh }fcabaﬁ héigm&ht hates .

] ' ' tg the .25 sjgnal. froma transmtter
and t hat AARBA, Bl ehelbRt HORORR SR O et Pt il Tyin e SPesgdisuiont or
ul ti mat ef pregeide atisitions withlae upasd @isgesed ravhy i the idhﬁamﬁll'y ﬁhl(ﬂheiglét eﬁ'lﬂﬂtﬂenna
bei g R edeRs? Pri B AmOs i e SR ey eltheiehiithe davmea sopiei 1 oni ng
syst em ramy sugh thatthe bmkqseoﬁme@w'aiegmd&iﬁamggb{inﬁge bﬁﬁéﬂﬁ@_@ﬁ;@ho?n azi m(;_t Et o
. el ti I t t he ea wavegui de ant enna poi
Pn7a o MRt B e SRR b fasf Sk 4 i g o pUs o 6%, | e
| eaky weacenliardehiadiceticis an]Heabedamegxh& tﬁﬁt{aﬁd&ﬂ@thtemiiﬁwmt?;ﬂleqmisms&gt re ?nduce
d resul ti romthe antenng an e antenna positioning
e 1 <o S5 el teod Feyaquick FoB R st oot grron b e thicd i of Ushee
Has BeefeeRejalcpaiid, dndiwheldir the bAdhlof khel stédnd lsédtioh bad the Mirl s B Y dden

PCT/ Ugggvgi\?eSggi g are-cogpled to a corresponding one of the plurality of radiation waveguides.

20.  The system as claimed in claim 19, wherein the leaky waveguide antenna array further
comprises:
a first pair of steering arrays at a respective first side and a respective second side of the

25 plurality of radiation waveguides, each steering array of the first pair of steering arrays having

substantially the same beam pattern at a center of a beam pattern of the plurality of radiation

waveguides and having a main beam pattern that is offset from the center of the beam pattern of

the plurality of radiation waveguides;

a second pair of steering arrays at a respective third side and a respective fourth side of

30 the plurality of radiation waveguides, each steering array of the second pair of steering arrays

having substantially the same beam pattern at a center of a beam pattern of the plurality of

radiation waveguides and having a main beam pattern that is offset from the center of the beam

pattern of the plurality of radiation waveguides; T e e
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wherein the | eaky wavegui de antenna array includes: a plurality of

radi ati on vvavegui des disposed in parallel to each other tg ﬁh&&i?

ant enna arr‘ﬁ'?,“ 3% of the plurality radiati on wavegui des having a hei ght,
a wavegui de axis and having a plurali%’y of apertures arranged in a '
direction of the waveguide axis;_ and 5 a feed waveguide that provides a
conposi t e wawhersin e Satt prshigeendinalr of slearingrgaysase pief Fecopuagtign Widvbe ved by t he
pl ural i tysedha peastoRing APpaM SR KetlPthe miHHetin patiif omeilwméf%&teﬁqd ncl udes a
first section of waveguide having a first "end connected to an input/output
port of waveguidesdocused anfhe Haosmitesi ng a hei ght substantially the same as the
hei ght of each of the plurality of radiation wavegui des and having a
second end coupled to a first junction point, wherein at the 1o first
juncti 6r2lpoi e ldaky wavegnids antennsrartey asglgimgd injaaimy 19 whereiprthe antenna amay i r st

section ﬁﬁ&%‘ﬁ%ﬁ@%ﬁéﬁg%ﬁ%& L sgaﬁﬁﬁ%gn of waveguide and a third section

of wavegui ve a at is substantially half of the
hei ght of the first section of wavegui de, and wherein the second section
of wavegy de transiii - W Nrdf j r tially
hal f height gﬁ?ﬁﬁt‘%é%%%uﬁ‘rd a‘é‘%‘é’?i on %?*‘%a@%éﬁ?%@q& gﬁ%f’%‘ﬁ%én%?et’%y?‘ﬁﬁé’%

subst antlocakddyabind o firsteplapietandihtelfes whyegide id Icchtod beigw iths firstplareyand futther t he

second_segt i.on_of v i ' e ' . p L ' of
veveqd? decgiie Pl EHbER Al ol Bhnd HBOERlnd L Eortetpot BRRAR . 1 o
wal | s ofofthededd wateguids®aanspeative radiatiod veweguidens of the feed wavegui de t hat
aids in the transition fromthe height of the first section of the feed

wavegui de to the height of the second section and the third section of the
feed wavsgui demethodlofyreviding iriférenadiarcty adfirstiriwevirgadatfooimsfemt aroinfametidnseutchi r d

section of the feed 20 wavegujde are coupl.ed.tg a correspondi ng one of the
plurali ttﬁc"(??tef“%&& aﬁﬂn &%‘(yg%u%h&gg °§69m Séngtsjtxl)%?t%‘?ﬁoo%fs clainmed in claim 19,
wher eiip t he theakitingay adormtbomsifed oentaining thefinfoinion fiomnhe ird@matian forces pai r
of steering arrays, at .a respectjve fiL.r Si nd a respective second side
of the 25 picaivae;thsmiprmation SMW%@?E%?’H’@%&%&E “I§%%ering array of the
first pair ehnsii®@pitRgnRihaion sihasiwit the ilkstraisiiter/teceiviramitaothelfieam pat t ern
at a center, of beam pattern of the plurality of radiation waveguides and
havi ng én%%%‘Plﬁg‘&Wr pattern that is offset fromthe center of the beam '
pattern of rdcBming!the iaforinpticaf signaliwith & sseonbigHitEffeceideramnit on thefitstima/ing
steering arrays ,at a respective third side and a respective fourth side of
30 théorﬂl‘ﬁm&f‘iw of radiation wavegui des, each steering array of the second
pai r of St eeherth e firkY Fanshiter/Ageivegitasiocatd oh 4 Keordlanevileplatfgat t ern at a
center of a beampattern of the plurality of radiation waveguides and
having a nain beam pattern that is offset fromthe center of the beam
pattern f themahed éﬂgr&ﬂdlﬁé infekfHaBén Rom WEYR eiovER platform to a destination, the - - _. _. _. -
e

Thi s Sheet Has Been pl aced 11111111 111111 011 I
method comprising the steps of: :

25 transmitting an information signal containing the information with a transmitter located on

the first moving platform;

receiving the information signal with a first transmitter/receiver unit; ' ,“l"' "II" III" "m " IIII
transmitting the information signal with the first transmitter/receiver unit; e

receiving the information signal with a receiver at the destination;

30 wherein the first transmitter/receiver unit is located on a second moving platform.

25.  The method as claimed in claim 23, further comprising the step of repeating the steps of
receiving the information signal and transmitting the information signal along a signal path with
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[ F~~ 12" 212222 teb~eesverr et 11 €L MS W 01/ 15275 PCT! US99/ 25008
-27 wherein the first and second pair of steering arrays are used in

conj unct i oNVPH¥2Bhe antenna positioni ng apparatus to keRGI/U$99/25088 n beam
pattern of the plurality of radiati on28wavegui des focused on the
transmtter. 5 21. The | eaky wavegui de antenna array as clainmed in claim
19, whefidpast enpcadditionslransmittenjreceived utihto freide theitfotiiation sigsal bewateghei N & sanme
pl ane. Y. 4i de.ant.epna array as clainmed in claim19,

wher ei n%@ggﬁ?gtﬁﬁ%a&%}%ﬁé’g&f@c"a{%f“above a first plane and the. feed
waveguide is |ocated below the first plane, and further 10 including a

pl ural i of - bends.. each £-pl ane bend cqupling a correspondi ng

si gnal %%rt T%f&%tﬁgf?seczad‘qa%l\?ec&?’&g’i q PEEpELs ﬁ‘\?étePé’gi‘%ReFW hesteppafde. 23.
A ][ret riote_ceii/ingnhn/ihfﬁrmgidnrsignarmﬂiuaﬂs_nti?ix@ the ihfomaR sﬁ@ﬁm@.%lg‘é)gigﬂaih b o

i nf orma qur create an information network, the method conprising
e st opioi S HaiHonst Snfiniinfe Giver bl nidhing et rigesl Retgen the A

i nf or matnowing fplatforr e the Bestifidionon source; receiving the information signal
with a first transmtter/receiver unit; transmtting the information signal
with the first transmtter/receiver unit to the first noving platform

recei vi2m t HEheiméthodiclaifiedinGRihs 26 4dd 28, $856iA%hd 4t MUk LEEHiGEFET Ver unit on
the fjrst nc%lé/ﬁ&gsiﬁZO l.af f or and wherein the first transmtter/receiver

uni t PsTEEE erundtds. whRfe Aedplafformr m 24. A nethod of providing
information froma first noving platformto a destination, the nethod

conprising the steps of 25 transmtting an information signal containing
the i nf%i{’]nat‘ﬂﬁﬁ“‘?ﬂi‘ ﬁfafwefdgﬁ*a%’{‘%qué t WheTein theray teagtiong addidaniahg pl at f or m
recei vi thghsinlteer/dabiobr mitliORcAtdsAd mbbildplafddnl St transmtter/receiver unit;
1111111111111 HE 111111111 transmtting the information signal with the
first transmtter/receiver unit; ¢ L M$ receiving the information signal

Wit h 13 2%CeiTRmeModial Slafheilih BRink<IY and 94 WOREEH ﬂleé‘n& nfxd\}i%} pg?tgcﬁn dsias  The

transmtter/receiver unit is |ocated on a second novin
met hod A% ¥RCEF AREKISIRE cpRmpnisationfchanngbexigonpri sing the step of repeating the
steps of receiving the information signal and transmtting the information
si gnal abl ongrha signal path with
: 30. e method as claimed in claims 23 and 24, wherein the first moving platform is located

in an area where an existing communication channel does exist.

20

bt S

31.  The method as claimed in claim 23, wherein the information signal is a vfdeo
programming signal.

32.  The method as claimed in claim 24, wherein the information signal is maintenance

25 information for the first moving platform.

33.  The method as claimed in claim 24, wherein the information signal includes positional
information of the first moving platform.

30 34.  The method as claimed in claim 24, wherein the information signal is vital information

for a passenger on the first moving platform.
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This Sheet Has Been Replaced ~II~Il1 11111.1 ff 1 ~1 111 illy WO 01/15275
PCT/ US99/ 25008 - at | east one additional transmtter/r ' it to
provi de thegﬂ%rﬁyéfzﬁgt i on signal between the information sggfﬁlgﬁgﬁdgat he
first noving platform 26. The net hod %% claimed in claim 24, further
conprising the step of repeating the steps of 5 receiving the information
signal a tr%ﬂﬁthqdiqqglapﬁ@lpﬁﬁaﬂ?%?e?tqn&%s‘f’%%ﬂ‘ﬂ’él%fe

| east ongadQalal Onal transmtter/receiver unit to provide the information
signal between the first noving platformand the destination. 27. The
method as clained in clainms 25 and 26, wherein the at |east one additional
10 trans{g tt efhReRiduR Claithid in cRinhBn8 34 Oheleih theasoRhaAioh ighal i#8. The net hod
as clained inclains 25 and 26, wherein the at |east one additional

t r ansmist elsrgmuunitations datat is | ocated on a nobile platform 15 29. The

met hod as clained in clainms 23 and 24, wherein the first noving platformis
in an area where no existing comunication channel exists. 30. The nethod

as clai n¥t i rThelnzithrel a8 Slaimed in glains2Srand 36+ Whergin pach offgiahigass ppg 3dditipnals

| ocated _in r hSitd gggprl_ni cation channel does exist. 20
31. The ?ﬁ?ﬁﬁ%%rlggggfrg?’ﬁgeg l?ér%tegiﬁgi%trﬁxg%?ﬁ erein the information signal is a
video programm ng signal. 32. The nethod as clained in claim24, wherein

t he i nfordmati.gn _si | J ' | i Ak § nmovi ng
ol at £ 0PmtS 33, 197 el olpfndih PFRAARA 28 WheliB LR o 8 f Rést i addldehll T
si gnal i alsmitegrepeisértunits &l located fopmmedbilo platfbrm.he first noving platform 30
34. The nethod as clained in claim?24, wherein the information signal is
vital information for a passenger on the first noving platform This Sheet
Has BeemnsdRep!rheatkttiod ak klairhdd ifi £thibd 38, Whedkin thé steps dfiredeiving and tr@nsmil@g @ 15275

PCTIUSY 91? 2 ogged 510112g9a signal path that is along a line of travel between mobile platforms traveling

15 along the line of travel.

40. The method as claimed in claims 23 and 24, wherein the moving platforms are respective
aircraft, and wherein the signal path is between the respective aircraft to create a sky network for
the information signal.

20
4]. The method as claimed in claims 23 and 24, wherein the moving platforms are ground

vehicles, and wherein the signal path is between the ground vehicles to create a network for the
information signal.

25 42.  The method as claimed in claims 23 and 24, wherein the steps of transmitting the
information signal are performed by transmitting the information signal with a focused transmit

pattern to a respective transmitter/receiver unit.

43.  The method as claimed in claims 23 and 24, wherein the steps of transmitting the
30 information signal are performed by transmitting the information signal in an omni-directional

pattern.
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35. The nethod as claimed in clains 23 and 24, wherein the information
signal is Internet- related data. 36. The nethod as clained in clains 23
and 24, wh&¥@PMISETe information signal is 5 tel ecommuni cRETURY28M8a. 37.
The method as clainmed in clainms 25 and026, wherein each of the at |east one
additional transmtter/receiver units is |located on a fixed platform 10
38. The4ftet h@bemsthedagcrmwedmaimmsrzﬁ afb2@ whetfn thekarlest oncaidhtiondl t he at | east

O T T

transmttlng are perforrred alonga5| nal path that sa am |

travel t we | veI| |ine of travel. 40.
The met Egd ag‘%g%ﬁm it p{&kfﬁg l(aﬁ:ionnélé dgﬂm z\]/ﬁétrlﬁ?vl‘l'?& ‘??B\/tPﬁEfaEIa&t forns are
r espech infermation petwbik betwedn tecliret mo\tuhpplsuﬁgﬂﬁdnd RAiffornfutibe SM& bridBGinkGsPect | ve
aircraf thels 81{1%%8n9n5ky network for the information signal. 20 41. The
net hod as %l aims 23 and 24, wherein the noving platforns are

ground ve ha trhresmitteaebeivitunit dispoked oni thdirst Batilg pteial é’iﬁ%‘attrﬁhg e Qﬁﬂiﬁd
vehicles to create a"g‘%lﬁo{ﬁl for the, infornmation si e met hod

as cl ai MEPESIFRET oM oymatigto the passengeror E"ﬁslvéfhetmfamfmmtﬂon‘gﬂlt he
I nf or mapassenged; gnal are perfornmed by transmtting the information signal

W|th focused. trans attern to a respective transmtter/receiver unit.
Tﬁ’e met FFteRE2 fqup "]eﬂé%&ieﬁaw%rthre%veaw'm wherein the steps of

transm tti ngratitiae B8t it MagxpaBiallp BurfdudBedhe BhtEniAGHE ﬁfaﬂﬁ%%ﬁéﬁu&sféﬁé}ﬁ ehta' ng the
I'S

| nformatlon nal n.omi -directional pattern s Been
Repl ac et orpe ﬁ‘i g‘ﬂ&”ﬂ@e‘ipﬂf‘dﬁlomth?Fntemmapﬂll HE 1111111 IN * ¢ L Ms 1111
WO 01/ 1527 Sarrad@itiolliT HlabdBQBérR 80P R uﬁﬂloci@c?or[@gela% rﬁévuqé fﬁﬁ I &l a‘llerrs 25 and
26, whepe %rt} t he atg}éﬁ %{ one additional .......... ‘f Fr ecei ver
uni t i sF FEGmaYoR fenal and nsmits the informatipn sipnaljte pzmmthwﬂnmmanon sigal

15 between the first moving platform and the information source or destination.

46.  The system as claimed in claim 45, further comprising at least one additional

transmitter/receiver unit that is located on a fixed platform.

20 47.  The system as claimed in claim 45, further comprising at least one additional

transmitter/receiver unit that is located on a moving platform.

48.  The system as claimed in claim 45, wherein the first moving platform is in an area where
no existing communication channel exists.
25

49.  The system as claimed in claim 45, wherein the first moving platform is in an area where

an existing communication channel does exist.

50.  The system as claimed in claim 45, wherein the information signal is a video
30 programming signal.

51. The system as claimed in claim 45, wherein the information is maintenance information
for the first moving platform.
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c L Ms 45 A systemthat provides information to and froma first noving
platformto create I A dirair-net wor kK bet ween the f als)

pl atform anWOQquzﬁ@mﬂmrﬁﬂﬂggil r destination, the sg’/s @%ﬁg%%ri si ng:
atransmtter/recei it ‘M “the first noving platformand that °
may be coupled to a passenger, to provide the information to the passenger
or receive the information fromthe passenger; 10 an antenna coupled to
the {1 angM t YGE by be/ @it bl laifh 45BN A hfoRharl A fEnaliAELGR pbiiicral r Ounds
the antenna an hat 1s transm ssive to the information signal provided to
and f r oninfoneationtod thedfirstaneying-platfmt i onal transnmitter/recei ver unit |ocated
on a second noving platformthat receives the information signal and
transmits the information signal, to provide the information signal 15

bet weens $he fThe systempas clejmefl int dlaimASawherein dhe infomation;ipyital informatign for a
destination. 46 .T . | ai med in claim45, further conprising at

| east on%a“é:a%ﬁrtgpéhﬁgﬁs@t{%‘?@ﬁtﬁ@i/ receiver unit that is |ocated on a fixed
platform 20 47. The systemas clainmed in claim45, further conprising at

| east ong, additional = tI. | hlerddr L HhatdRa! ntendt 988k Hat®n @ novi ng
pl at f or 4'48%’?%“%%/%51%%%%mc#l%?lr#esd&ﬁ%&é%ﬁ#& ? \Aherne(:??\ the first noving
platformis in an area where no existing comrunication channel exists. 25

49. Th | ai ned i |.ai A €] ] A f '
' an e Bk ik S AR B AR e bt s Ll B A O !

systemas clained in claim45, wherein the information signal is a video

30 ' i gnal . 51 . The syst | ained | i m 45, ej.n th
"t or ot S (e R 85 REd Mg s, RENE EpAER poufy & dhdimeaMBRT {2
11
|

Sheet HamitBaach begtdbaedfikddipldtfdrd 110VITTTTTTTI!T WO
1111527-11111111212112112111211212121211 J i _ PCT1US99125008 * CL MS 52.
The systemas clained in claim45, wherein the information signal includes
posi ti@nsy,  ITHE ey stem hslainfkd idaifi 455 furthendomyrigibgit plurality & th@smifteressiwtrem as

clainmed in claﬂm45 wher ei n Itt}e information is vital information for a
units, each located on a moving platform.

58.  The system as claimed in claim 57, wherein each moving platform travels along a line of
travel, and wherein the receipt and transmission of the information signal between each of the

20 moving platforms is along the line of travel.

59.  The system as claimed in claim 57, wherein each of the moving platforms is an aircraft

and the information network created is a sky network.

25 60.  The system as claimed in claim 57, wherein each moving platform is a ground vehicle

and the information network created is a ground network for the information signal.

61.  The system as claimed in claim 45, wherein the information signal is transmitted between

each transmitter/receiver unit by the antenna having focused transmit and reception patterns.

30
62.  The system as claimed in claim 45, wherein the information signal is transmitted by the

antenna of each transmitter/receiver unit in an omni-directional pattern.
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passenger on the first noving platform 54. The systemas clained in claim
45, wherein the information is Internet-related data. 10 55. The system as
claimed in claim45, wherein the information is tel ecomuni cations data.
56. The syWOSMIRES cl ai med in claim45, further conprisi nPCTYSORSME t y of
transmitter/receiver units, each | ocd-ed on a fixed platform 15 57. The
systemas clained in claim45, further conprising a plurality of
transmtter/receiver units, eaBMENDERLLAIMSon a noving platform 58. The
system as ETeseh¥ad by, the Jdnterationad rlureawger? denany 200Ht(08:0h.0t)xvel s al ong a
line of travel °TASanERds srge’,'ﬁlé’@éﬁ tbyaw"ﬁﬂbﬁg@ﬂ%ﬁ'éﬁ;of t he

i nformation signal bet (@AY Haips upchanged {9 ragedl hiforms is al ong the
line of travel. 59. The systemas clainmed in claimb57, wherein each of the
novi ng @l at The lesky waveguide aueraih arayeascldithed inrdaminwvheminreadhval the phurstty ed i s a

sky netybahdfrured ks b | | | ' Tq Wherein each noving
pl atfordn!?ilss a grouﬁ%ﬁﬁ%ﬁﬁﬁ%ﬁ@oﬁg Béranaff'%ton ne(?ts\l/\%ﬂqe EFEEEEFYs a

gr ound Sttthgperondsrosseskslat hrdngriss legaoffsetin ahgle @dth rébpest tythe legs afshectirst med i n
cl ai My 45ossed3ftk & Brrh B Asiafi QL 8L §'| gnal is transmtted between each
transmtter/receiver uniléglg{){ﬁ%éﬁ%g%n énna having focused transmt and
reception patterns. 30 62. The systemas clained in claim45, wherein the
i nformet i oNTRd 19AA wadveedi hi L6 . : .

transmtter/ recéeki?v%r tgj‘lrll??&?ér;lih%n Orf'glx'l-a} ! relgt%%ﬁgln@%ég%?grﬁﬁhﬁlﬂgf Sheet Has
Been RErriskeshaned apariurgsiarg disposyd)in theigrttion\af the\wsveayidsoxiamndsiced3@ 84195006 - 32
AVENDEIRS &l diefdiing waGetingBibfitie dn| QL national Bureau on 9 January 2001
(09.01.01); or%gi nal “cl ai rfes F:‘»E%AZ repl aced by amended cl ai ns 6-62;

remai'hi ng cl ai ms unchanged (9 pages)] 6. The |eaky wavegui de antenna array

as cl aigmed Tk 16dke iwBvdguidd iteth Q8 cRimddif cmﬂ??\bﬂ&é{n edth oé‘%@é{ug%h | s

substan}i al Ly asterisk-shaped and conprises a first cross and second .
cr ossedfradigign waveguidesand thefeasdywmveguidenre melded fromyasbasemeteridlitea in angle with

I eSPeCtohpbsitdWRaveBtide Aray M8 el wilveghide! 0SSed sl ot to formthe asterisk-shaped
aperture. 7. The | eaky 'wavegui de antenna array as clained in claim®é,

wherein the plurality of
15 9. The leaky waveguide antenna array as claimed in claim 8. wherein at least internal walls

of the radiation waveguides and the feed waveguide are plated with a metallic coating.

10.  The leaky waveguide antenna array as claimed in claim 8. wherein each of the apertures
is an insert in the molided base material.

20
11.  The leaky wavéguide antenna array as claimed in claim 8, wherein the base material is a
polyetherimide.

12.  The leaky waveguide antenna array as claimed in claim 8. wherein the base material is a
25 reinforced resin.

13. A method of providing a signal to and from a first movable platform for possible use by a
passenger that is associated with the first movable platform. the first movable platform being
located in an area where signal coverage is not sufficient. the method comprising steps of:
30 receiving the signed in an area where signal coverage is available with a first
transmitter/receiver located on a second movable platform:
providing the signal for access by a passenger associated with the second movable

=

platform:



asterisk-shaped apertures are disposed in the direction of the wavegui de
axi s and spaced at half of an operating wavel ength of thwﬁeﬁ% array.
10 8. The Igglgy‘%egui de antenna array as clainmed in claim1l. erein each
of the plurality of radiation wavegd®des and the feed wavegui de are nol ded
froma base pmaterj.al into.a ¢ ' rlReidly Y seddfld f eed wavegui de.
15 9. The |eM%ﬂﬁf‘§%d'%ﬁeg§%9j§‘%%§§&%\é c al?e%rrgd_ in claim8. wherein at

| east | mdammiieer/rebeivmsthato$ lotdved anabi st movable plagformethat i fnthe area whaseithiay eqgui de
are plated with a.nmetald-l.c coating. 10. The | eaky wavegui de antenna array
as cl ai icﬂveﬁgﬁfsrﬂogwgtft’eﬁgﬁ each of the apertures is an insert in the
mol ded base rnediving the sigdl with theTieeond dranspmitipsfecgiYBde ant enna array as cl ai ned
in claim8, wherein the base material is a polyetherimde. 12. The | eaky
wavegu? de antenna array as claimed in claim@8. wherein the base material is
a 25 rainf oTieankthoisis clainel in tlaimet h Suther coppasing e gter of rapsmprtinggthesignal r om a
first mpvabl e pl atform. i ol Bass k! Gretie SonaP@& eRBOR not fifffcienfroassoci at ed
with th CW%T&@E%gEﬁt@nﬁf%?P%@%%taﬁeg% T steﬁn%vabl e g‘i}at form bej ng |ocated
in an aceatewhetmusicajivalnetwovk sathet sach ofghe meyeble PIAFRTMS Gap ecpive S S8 pr i si ng
steps of 30 receiving the signed in an area where signal coverage is
available with a first transmtter/receiver |ocated on a,second novabl e

pl at f or 5. prTheimbtingl as klzisddgn aleint b, whersiadhe sigp of trgnsruifting the s EERG Wit h
the second qovabl ANGNDER SiREdle pRARSCnR areal Hictd thd dighdl | i h
IR ﬂ"?’a'iq‘%)pl%ﬁ'ﬁs%@fq’k}%%hl5z75 PCT/ US99/ 25008 - 33 transnitting the
si gnal . coweragt ismt dvpilatiie sé thatat least aneef the meyablelatipans willyof receive i signal
transmtter /s LY&eLdhal 1.6 | ocated on the first novable platformthat is
in the ﬂignv'\ﬁere ne lggglglr?él coverage is not sufficient; and receiving the
signal with the second transmtter/receiver. 5 14. The nethod as clained
| C! @l P13, A0TSR i3 LSh 1) SbitRhobgral &R tahy orepfblice widgnal |
bet we vabl'e platforns traversing the area where the B! gnal coverage is
not suf piogiagmiing signal, an interactive service signal, and a communications signal.

%

17.  The method as claimed in claim 13, wherein the step of receiving the signal with the
second transmitter/receiver inéludes receiving a live video programming signal with the second

20 transmitter/receiver being located on an aircraft in an area where broadcast satellite coverage is

not available.

18.  The method as claimed in claim 17, wherein the arca where the broadcast satellite
coverage is not available is an air space above an ocean or sca and wherein a plurality of moving
25 aircraft are making a flight across the ocean or sea along a track with at least some of the moving

aircraft having a respective transmitter/receiver to make up a communications network.

19.  The leaky waveguide anfenna as claimed in claim 1, incorporated into a system that

provides a signal for possible use by passengers associated with a movable platform. the system

30 including:
the leaky waveguide antenna that receives electromagnetic signals corresponding to the

signal from a transmitter and that provides the received electromagnetic signals to a receiver for

. * [ L M S *

presentation to the passengers associated with the movable platform;

* AMENDED SHEET (ARTICLE 19)
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create a communication network, so _t'hat each of the novable platfornms can
receive th | . 10 15. The nethod as clained in clai in the
step of trgvr?zd%ﬂ??llkng t he signal between novable pl atfor:?é&z%sgw be
perforned by each novabl e platformi-d%he area where the signal coverage
I s not avai |l abhsenma@otitiadingdysteaisposed en efe mdiablepladbing el 1edkly WalEguide! | not
receive the signal i 11 not retransnjt t signal. 15 .16. The net hod
as cl ai r?epgmlmflb%f i %ﬂowgea?tgﬂ? ptoﬂgolgflﬁﬁvéqemcagﬁ eangmﬁ idopre e vi deo

pr ogr ammovingstheyleaky, waveguidt aneuns inva leastioné ofansizipnah plisrud an elevationiplaé i Ons
si gnal . t | ai in claiml13 erei.n the step of
recei vi ﬁézﬁggﬁgfg a@%“?ﬁe a?"%aghg@g%%mnl atdﬁlrgﬁtéor%oﬂh\é@?ﬂlse"@}?rvgﬁ I ncl udes
recei ving a hiovedsagdaiomerdisgosdmbavg theilepks iwaveguhietamenimatiay and thantenna

transm -/ I, lver ' t on.an aircraft jn an area.where

br oadcaé’iog{slét%gfﬁs%g’ ® lgg\;délgegagn (ﬁl?ag rgsglg{ngg%g'l st ee'.%af%‘! tﬂﬁ'ﬁ@e’}?&tpﬂﬁﬁ‘”g%g cl ai med

i n cl ai rsysidn, thitds tednemiskize wrtheeleviremegrtetiesipnadadcast satellite coverage is
not available is an air space above an ocean or sea and wherein a plurality
of noving 25 aircraft are making a flight across the ocean or sea along a
track wi26h afh¢ salgt wavsgwdodntanhearray\as niginaddrio claint 1 awherein the lealgpeicguide
trans%éhéﬁéaragﬁgwﬂ&% e up a communi cations network. 19. The | eaky
wavegui de antenna as cldined in claim1, incorporated into a systemthat
provi des a si gfist pfivef stpong dstags atagespyctiva Siset side arsl aasspectivaisedindsitihoftherovabl e
pl at f or Lacl udi ho . Lde. nna.i hat

Fecel ved e phBLA wallel A AN Rlbrol iy Y RSB IR BN DR

t ransmi tsubstantiglly thérsameheam pajtem athsentercdia\beain ghtzot sfchepjuelifyof sidgtiahs to a
receiver, ; Mol t ciat ' vabl e

ol at  of e uideP ARARTAG 0 i bei' e S RARE TR0 S b B 207,
S  AvENSEDhplitE vt radiatiom wpeguides; WO 01/ 15275 PCT/ US99/ 25008 -34 an antenna
posi ti oni Ng $y3bRIPatH TRRASH Ryl 8 rdtprabl BirllsAL LAY Mesdebifve! sigipgegui de
antenna being nounted to the antenna positioning system and the antenna
poSi ti o#l%?lfgly‘zpéﬁfilamwwgmﬁ@ agl Ryeringvaegypithe seaensipal of plegringlaayst one of
an azi mybh t ui de

ant enna pg?_éri%ugg%in%_ngﬂ%i%?{gét@ié@nﬂag%}ng L%%Feéhg?n tt ra?&gr?g&g%a lo%/v-gﬂélrag radone
di spos e&digtien waysgaidepaidhaviagy e maindsamn peitamm thabis efiet fam therenignefthebeam

POSi t b Bhtheeh SHRS NRalify If PAAEEn AVeplided ahfsul ting fromthe antenna and the

antenna positjoning 'system thal is transm ssive to the el ectronmagnetic
si gnal . wherein the first'and second pair of steering arrays are used in conjunction with the

%

C

-]
-

antenna positioning apparatus to keep the main beam pattern of the plurality of radiation

waveguides focused on the transmitter.

25 21.  The leaky waveguide antenna array as claimed in claim 19, wherein the antenna array

and the feed waveguide are located in a same plane.
22.  The leaky waveguide antenna array as claimed in claim 19, wherein the antenna array is

located above a first plane and the feed waveguide is located below the first plane, and further
30 including a plurality of E-plane bends. each E-plane bend coupling a corresponding signal port

* c L M S *

of the feed waveguide to a respective radiation waveguide.
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20. The | eaky waveguide antenna array as claimed in claim19. wherein the
| eaky wavequi de 10 antenna array further conprises: a fij&tugnhiod®§
steering ar 3 R (I respective first side and a respective second side of
the pl urallty of radiation wavegui de35-each steering array of the first
pair of g% eera p@tod bﬂpfevxbﬁg infgrmasiotbformat inférinationeeurca tea fstmeysblet ern at a

center of a be f the I t s and

havi ng aPAeT ‘@éﬁé‘ﬁtﬁﬁ ?rg}a o $P5tCC ?%'H‘oﬁo - %tgm gvg@r}%me?ﬁyﬁ%seigbeam
pattern ﬂﬁﬁoxﬁéﬂkh&ﬂﬁuubﬂbmﬁggMpsnﬁdi ati on wavegui des; a second pair O]::I f
steering arrays at oAl R I ide o
the plurali t‘?"ﬁff“ ‘Wéﬁsg?f‘%\%sgmﬁ cfﬁﬂmﬁ%glgn st eag‘rnl5 ﬁgﬂgﬁlg%ﬁg%&?ﬁgﬂ?zcond
pai r ofs st eaeéeibngthé mfmnaﬁavmgr@l wulbs ﬁssnmmityr/ten@vgm losaigdopasecerh at a
center of a_be 0 vegui des and

havi ng a™{#t Fﬁ%ﬁ’%“é}ﬁ n"’%m nali)éwg %ésér%éaﬁ%emﬁ?ﬂ%a%dgﬁtgge@of the beam 20
pattern of tﬂ}evlmhgtﬂﬁlmfbrynanbn sigutil &t ipossiblraise by p gssenger rgsarttaderith theeeqndr st and
second pair eer| ng arrays are used in conjunction with the antenna
p03|t|on¥nﬁ§abg"p}ﬂ XPus to keep the main beam pattern of the Iurallty of

radi ati on \inegitingake informstinh signaltwith the Systimansmiter/repei ver 1"1“191‘8

wavegui de a ray as clainmed in claim 19, wherein the antenna array
and t h¥ P@E‘ﬁ’kﬁ?f&’éﬂ ?J@ are located in a same plane. 22. The |eaky _wavegui de
ant enna ar r agceingthainferchation sigral mtn@semmsrmweeavﬁr@ﬁ% lpcateq o th ¥§ | ocat ed
above a fi rsbger@ﬁgne and the feed waveguide is |ocated below the first

pl ane, afd"% ¥ 30 i ncl udi ng a plurality of E-plane bends. each E-pl ane
bend coupllng a correspondi ng signal port of the feed waveguide to a
respecti | a febih lal first ovibié pldfork thla'dedtinatidn whereC L M S
AVENDED SHEE b??&{ﬁé@%@%%ﬁ%%%‘% Ff’cr:r/usggliésoos 32 23, A rethod of
pr ovi dmgxelﬁnétmavwlepiatfﬁmmwmwmbm%‘tﬁhfﬁ‘it)éwﬁ]i‘g’éd‘?%mﬁ“% mefdani e

pl at f orm wher e smgtsaﬁ for mati on source cannot comunicate directly with the

first novéat form the nethod conprisjn e ing an

i nformation xangmallmmnnfamuﬁg sigpad C?IH?B‘PEEF ‘Efjﬂ“‘?aF‘B’inﬁ)tﬁégﬁaﬂ Eﬁg‘f"l‘%?\ Sour ce;
5 recei vm;qi;t%vm; H&H on signal with a first transmtter/receiver unit
| ocated on'a second nmovabl e pl atfor ri?ft hat s w t.hi

of t he i nf or eagviakihs ireton G BYthE L BAISF P IRETTo0 G Op sFRUEL 07, 8 7
use by, DOSENERImakiat Awitlis contthindicatibe rangeefikt destination;

providing the information signal for possible use by a passenger associated with the second

-

movable platform;
transmitting the information signal with the first transmitter/receiver unit; and

receiving the information signal with a receiver at the destination.

25
25, The method as claimed in claim 23, further comprising repeating the steps of receiving

the information signal and transmitting the information signal with at least one additional
transmitter/receiver unit to provide the information signal between the information source and
the first movable platform.

30
26.  The method as claimed in claim 24, further comprising repeating the steps of receiving

the information signal and transmitting the information signal with at least one additional

* c L M ] *
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movabl e platform transmtting the information signal with the first

transmtter/receiver unit to the first 1o novable platform and receiving
the informN¥QYASFSgnal with a second transnmitter/recei verPERUIVRHOSt ed on
the first novable platform 24. A mgghod of providing information froma

the f _ 24 A m _ i
pl it { or i CaRmepr St @l AP il ] Gyt b il bR

conpri siag therdegtination. transnitting an i nformation signal containing the
information with a transmtter located on the first novable platform
receiving the information signal with a first transmtter/receiver unit

| ocat ed D a Thessthed apelaimsd inglaims 2§ andhoywvhersin thesatgastring additienahi cat i on range
of t hesdenkhii@iicaiver RAPIi16IaRE oh A%ixk IR | On Signal for possible use by a
passenger associated with the secon novabl e platform transmtting the
information signal with the first transmtter/receiver unit; and receiving
the | nfojgmat MAEnthdAad clliided nfeldifi€ 85 Wi 262 wnérbfa (ISR 1dab@nk Qiltiticmml 2°- The

nmet hod as clainmed _ in claim?23, further conprising repeating the steps of
recei vi rigposmiter/eenivsr pait isderatedl ghamoxahle plelerani t ti ng t he i nformati on si gnal
with at | east one additional transmtter/receiver unit to provide the

i nformation signal between the information source and the first novable

pl at f dP A% 30 Themethpd aslaimed inplaims 33 ard 24, wherpinithn firat mevable platformisir #5i ng
repeat i NgealvidreStoR&tifd conh@iicatibd chahitd ekitf or mati on signal and transmtting
the information signal with at |east one additional [111111 111111 |vii
11121 11 1111 * C L AMENDED SHEET (ARTICLE 19) WO 01/15275 PCT/ US99n5008
-36 trargpm t trae meM6@hy@dimedintcldifs Y M Mewhdiein i METHRVARIR phitieiads |Rgiween the
first mpvable platform _ and the destjnation. 27. The net ﬁod as clained in
cl ai ms 2Bahifea where gheriging compupicatiop ghanngl deesexiftt i onal 5
transnstter/receiver unit is |located on a fixed platform

Q

31.  The method as claimed in claim 23, wherein the information signal includes a video

programming signal.

32. The method as claimed in claims 23 and 24, wherein the information signal includes

20 maintenance information for the first movable platform.

33.  The method as claimed in claims 23 and 24, wherein the information signal includes

positional information of the first movable platform.

25 34.  The method as claimed in claims 23 and 24, wherein the information signal includes vital
information for a passenger on the first movable platform.

35. The method as claimed in claims 23 and 24, wherein the information signal includes
Internet-related data.

30
36.  The method as claimed in claims 23 and 24, wherein the information signal includes

telecommunications data. . S

L

S %
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28. The nethod as clained in clains 25 and 26, wherein the at |east one
additional _transmitter/receiver unit is |ocated on a nov stpjlﬁwsorm 10
29. The net M2 aimed in cl ai s 25 and 24, wherein the first novabl e
platformis in an area where no exi s i7ﬁg conmmuni cati on channel exists. 30.°

The net hogy, as ok Riethod at laifled i GaiRs 25 a5l 254 whevkia esdhrof theat febst she aiditiainl e
platformis located in a

( ) n.area wher exi sting comuni cati on channel
does exi sfansopiftersrpceivrunifsis h’ﬁﬂe‘g%n %ﬁ’aﬁ%ﬁ@g‘%- claim 23, wherein the
i nformati on signal includes a video programm ng signal. 32. The nmethod as
claimed in clainms 23 and .24, .wherein t I pf ar mat i signal includes 20
mai nt enante | ﬂ?‘BFﬁé‘PgﬁﬁgW& {n-flaimps #g?“%vgﬁ?%mﬁ?%‘to?g‘rer# Qﬁpn%%gmﬁgﬁhod as
cl ai med 5i tangthidercotvier anith ig focatvd @i Bhovableeplatfofmr mat i on si gnal i ncl udes
positional information of the first novable platform 25 34. The nethod as
clainmed in clainms 23 and 24, wherein the information signal includes vital
i nformat i f Qhe methios accigifkd cldinasf wheatin thewaps ef rededifgandtradmittiiiere et hod

Tt i qhe epRa 8 nestin o SigmtaBiTp e e
't or net HeEh eI SRR s erapadeat iplong i ot | RS R e Al sy 0%

wher ei n tdMhgithd ferdfitre@l Si gnal includes tel ecomunications data.

1111211211212 1IN11 11211211211211 S AMENDED SHEET (ARTI CLE 19) WO 01/ 15275
PCT/ US98/ 25008 -37 37. The nmethod as clainmed in clains 25 and 26, wherein
each of t4pe atrhé metibd asxlaimed in daimsal3 ardr24nwhereih éhe/mayellt platformsiates i s | ocat ed

on a fixed platfor 38. . The neth . ' ' i AiBrafd wher ei n
each of tff ﬂ’g‘éf’tvela’é‘gg%’ agﬁg h?irﬁl&it@ﬁ%%%ﬁ P a%glst% %tgdﬁgﬁdﬂ%teg?e%?cel verogﬂr%%%ggfys

| ocat ed aietweorktor el infophatiohsignal. 39. The nethod as clained in claim 38,
wherein the steps of receiving and transmtting are perforned along a
signal path that is along a line of travel between npvable platforns

travel i1g4l. al Ghegmethed ks claimed intcladme?3 and 24, wherein the movable platforms are ground

vehicles, and wherein the signal path is between the ground vehicles to create a network for the

information signal.

42.  The method as claimed in claims 23 and 24, wherein the steps of transmitting the
20 information signal are performed by transmitting the information signal with a focused transmit

pattern to a respective transmitter/receiver unit.

43. The method as claimed in claims 23 and 24, wherein the steps of transmitting the
information signal are performed by transmitting the information signal in an omni-directional
25 pattern.

44. The method as claimed in claims 25 and 26, wherein the at least one additional

transmitter/receiver unit is located on a satellite.

30 45. A system that provides information to and from a first movable platform to create an
information network between the first movable platform and an information source or

destination, where the first movable platform cannot communicate directly with the information

T

source or destination, the system comprising:

AMENDED SHEET (ARTICLE 19)
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10 40. The nethod as clainmed in clains 23 and 24, wherein the novabl e
platforns are respective aircraft, and wherein the signal path is between
the respectWQBVHERTScraft to create a sky network for the POTUSIRS008N
signal. i5 41. The nethod as cl ai rred.jgm clainms 23 and 24, wherein the

novabl e pl atf round d wherein the S|gnal path is
bet ween the % ﬁ%{}ga& ;ﬁﬁrcefﬂ‘éerflﬁ“ ‘F%"éf o thﬁgfs\%’f’}@bf"o?la‘f% i nf or mat i on
signal. 42. dfist amenhocbupked od the fistransmittedtetbivetImit)d 24 wherein the steps of

transmttin h tlon | are p rfor transmttlngthe
i nf or mat i ongasglegc:;%glagnér{uh&/ Yl gl %‘%n%nrﬁ stec nyea ﬁp{ag 1 thalds located in
t ransm t ancarts ehezé it ean mnmumcé@ wxfﬁhhe smfd%ddaﬁnaﬁoﬁ,l tHﬁdedeﬁeQﬂxéiﬂT&nﬁﬁo@nd 24,

wher ei smttln f tion si are performed by
trans mr}t%gﬁl gl%‘ﬁpﬁ%s“q'fftor it |pﬁ°"<’;f{ﬁIi @W"P th°é‘c°‘fﬂ FweeQQ‘epr%tt ern. 44,
The net hmdekpiétﬁ)mmddthnllﬁbmanmﬂﬁroemddékﬁthere| n the at |east one
additional transm ac er uni.t is located on a satellite. 30 45. A
system t hat provi g]éttem ncf)o? n@f)\ﬁberfe?‘)&dé'ﬁﬂsninpffﬁfcﬁ“‘lcf Tt 2hyvabl e platformto
create an immmladﬁsmsemmmmsdcomhmnmmnﬁaﬁcséoumu&b&xes@bﬁform and an

I nf or mat her.e t.he first vabl e pl atform cannot
comuni cai e g@%g«ﬁe‘?'{mﬁt ﬁ%’ﬁe&?ﬁ%m“}ag?f‘ s‘%&é@“&#’%&&' ABESSTGET t he

syst emc@mqumgxthqs;mmmmmbﬂfoml Lt e 1 ¢cL MSs  AMENDED
SHEET (ARTICLE 991 ill WD 01/15275 PCT/ US99/ 25008 -38 a first

transmtter/receiver unit disposed on the first novable platform a first
ant enna 4oup|Toelsyistemt ds@laimedsin claina A4S, furthee cdmmising\aeleast bhd additiogals econd
transm tgar 0 ond vabl e atformthat is

| ocat ed CATREEREINRF ufinh: it BEBLESh DA oRfeRR and B piriveR R snrggion

dest i natsigpal and fransmyits ke infognation signdl o pravide ﬁle uﬁ”orsmaynmlsxgmi detiveanhetitss t he

N OF 1R S b AGIn k2 ¥ AeAIBidGuk O QIHRRIG) ST gnal between the fi 1 st

novabl e platformand t ormati on source or destination; a second
antenna coupled to the second transmtter/receiver unit; and a net wor k

di sposed70on fThessemoR diaHR4aR Elginpﬁfﬁrﬂ{emﬂquﬁg P& odedalid 1%n§ econd

transmitter/receiver unit that is located on a movable platform and that receives the information

signal and transmits the information signal to provide the information signal between the first

20 movable platform and the information source or destination.

48.  The system as claimed in claim 45, wherein the first movable platform is in an area

where no existing communication channel exists.

25 49. The system as claimed in claim 45, wherein the first movable platform is in an area

where an existing communication channel does exist.

50.  The system as claimed in claim 45, wherein the information signal includes a video

programming signal.
30

51.  The system as claimed in claim 45, wherein the information includes maintenance

||II|II| IIIIII III|| |I||I | |II|

information for the first movable platform.
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transmtter/receiver unit, that provides the information signal for

possi bl e use by a passenger 10 associated with the secon o

platform MOOWHRSSystem as claimed in claim45, further conprising at

| east one additional transmtter/ree¥ver unit that is |located on a fixed "
pl at f or meand 4 imm nfSiniHioh indlides positinalt S t he
mforrra[nlsgn Sl %gftérﬁ?a%ﬁg%fﬁ Hewsf)ﬁ?%%lﬁa%&lon si gnal betl\flveen the first 15
novabl e mfmuomfahﬂjﬁlﬁwwﬁhk@}aﬁfﬁtmon source or destination. 47. The system-
as claimed in claim45, further conprising at |east one additional
transmtter/receiver unit that is |ocated an nmovab rm and that
recei ves53.he Thvfswﬂmiw gJaimed jnypiaim ﬁthT'FlamfPE“ﬁt‘ﬂ%‘qchﬁﬁ{)‘ﬂﬁ‘[ 1"8‘1{“1@‘} Bnal to
provi des e PE hO Brsbingidle ftfoaen the first 20 novabl e platform and

t he |nf or nma |on Source or destination. 48. The systemas claimed in claim
45, V\,herel n the fi rst novabl e platformis in an area where no existing
conmmuni C &héafnda’ia #9whkbif tR)isfofaten itludey Intbriebrebdtai m 45,
vvherein flrs m)va e pl atformis in an area where an exi sting

comuni cd{tta-on channel does exist. 50. The systemas clainmed in claim 45,
wherein the information signal includes a video programmng signal. 30 51.

Th t I d I 45 f t C
i nt Z?mgg"easrqui}étﬂéw G 5 A 46, PemeR g O PArFDpr Seqriifdes |||

RN }jg‘; 111 CL MS AMENDED SHEET ( ARTI CLE-49) WD 01/ 15275
PCT/ US99 008 -39 52. The systemas clainmed in claim45, wherein the
I nformation includes positional information of the first novable platform

53. The gyst emeasgsteﬁqa& BlBighell h 4if 45, Afthendomprsing 4 pleralityfod tremsmiiteyrécavEudes

vital informatjon r sen on_the f| 54. The
syst em adniEs aqcma% °‘E:? Qi‘?a‘ﬂ}ﬁ”é? "ﬂﬁ%fé’iﬂ tregess s fu? rrappﬁéﬁgllkaxc @Mxﬁﬁs”ihe
I nternei 4 ﬂf@ﬂnﬁh&@mgﬂ&hﬁmﬁ& thinfofineticnysignehbetveecn umfmmqvableplatfmd tgher ei n

the information inclu t el econmuni cations data. 56. The system as
cl ai med jommaippopese of festipation ‘conprising a plurality of transmitter/receiver

57.  The system as claimed in claim 45, further coniprising a plurality of transmitter/receiver
units, each located on a movable platform and that receives the information signal and transmits

20 the information signal to provide the information signal between the first movable platform and

the information source or destination.

58.  The system as claimed in claim 57, wherein each movable platform travels along a line of
travel, and wherein each of the plurality of transmitter/receiver units receives and transmits the

25 information signal between each of the movable platforms along the line of travel.

59.  The system as claimed in claim 57, wherein each of the movable platforms is an aircraft

and the information network created is a sky network for the information signal.

30 60.  The system as claimed in claim 57, wherein each movable platform is a ground vehicle

and the information network created is a ground network for the information signal.

R OO
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units, each | ocat ed”"l"””'”l! #’”,t' Hmor m and that receives the information
S|gnal and ts*t he Mn tion signal to provi rmation
si gnal bet&ggﬁn e first novable platformand the inforﬂﬁ?ﬁgﬁmggﬁfce or
destination. 57. The systemas clain®@-in claim45, further conprising a

pl ural i t§l.of Theaysten ad alaimedinailainids, winirdin thedR@and QoaiEMARasRha O aREE

pl at f or nd. t hat ceives the information signal and transmts 20 the
|nfornaﬁ%%ﬁn§ 5?‘& an?VFde the information signal between the first

movabl e 2. at flihe sysaandas dldimed infobaim@l5) iiterein the dest @fid ske6id dfehh@havedni-The system
as clai na%c{lomf: m, ir ein each novable platformtravels along a line
of trave werar ?1”8%? ‘" BY e plurality of transmtter/receiver units
receives and transmts the 25 information signal between each of the
novabl e platforns along the Iine of travel. 59. The systemas clained in
claim57, wherein each of the novable platforns is an aircraft and the
informati on network created is a sky network for the information signal. 30
60. The systemas clained in claimb57, wherein each novable platfermis a
ground vehicle and the information network created is a ground network for
the information signal. 1121112112121222 100 vkl 111l * CL MS
AVENDED SHEET (ARTICLE 19) * ~ 111111111 WD 01/15275 L M S PCT/ US99/ 25008
-40- 61. The systemas clained in claim45, wherein the first and second
antennas have focused transmt and reception patterns. 62. The system as
claimed in claim45, wherein the first and second antennas have omni -
directional transmt and reception patterns. AVENDED SHEET ( ARTI CLE 19)
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