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U S. Patent No. 4,916, 458 di scl oses an enbodi nent of a slotted wavegui de
antenna that is intended to be manufactured easily, inexpensively and that
includes a plurality bf radiating wavegui des each having at |east one
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wthin a vehicle, wherein the vehicle, is in an area where reception of the
signal is not sufficient. The nethod includes receiving the signal, with a
first transmtter/receiver in an area where the signal is available, and
-transmtting the signal, received by the first transmtter/receiver, to a
20 second transnutter/receiver that is_hocated on a vehicle that is in the
area where the signal is not sufficient. The nethod further includes the
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the invention w Il become apparent fromthe. ai l ed description
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understood that the drawings are for the purpose of illustration only and
are not intended as a definition of the limts of the invention. -6 BRI EF

DESCRI PTI ON OF THE DRAW NGS The foregoi ng and ot her objects and advant ages
will be nore fully appreciated fromthe following drawng in which: Fig. 1
is a perspective view of an antenna subsystem of the invention nounted on a
roof 5 of an autonpbile; Fig. 2 is a perspective view partially broken away
of an antenna of the antenna subsystem



.of Fig. 1, Fig. 3 is a side elevational view of the antenna of Fig. 2; Fig.
4 is atop plan view of the antenna of Fig. 2; 1 o0 Fig. Sis a
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by physi cal niNidntbstarrefiganieat, any efiline \ada:oagrogmmmumﬁhteractmmnmrides suoh aadieli ti on,
bl ane. of MBSk Ree bR SR T st e TR R b b TR ERH: FPane
b?/ physi (babrdvi)if:é maepﬁss@xfgens »?tm eéiﬁaamzeﬂlﬂmgh me@émalapmmbmttmhmnfmwwhere

t t t
K LY
it is preienitesbvelgd, ot BeacRRE giviad Setamuaiceiing GacOitieh, M aipByedifa0 GudlitACkhik e
| ocati on of glfi;ransmttl ng satelljte 26 with respect to the pgsition and

ori ent at PBHICBETY AEVAREEFG TorAvcraTEilighiPat SHEh tsnor SramRipdrageRssr o gt ¢ he
transmi t tinag Sgib@lilyl dfQirplanes are lined up in a path traversing an ocean and where satellite



_.Fig. 2 is a perspective, partially broken away vi ew of one enbodi nent of
the antenna 28 2s of the invention; Fig. 3 is a side elevational view of
the antenna of Fig. 2 and Fig. 4 is a top plan view of the antenna of Fig.
-2. Referring to Figs. 2 and 4, the antenpa 28 of the invention may include
an array 27 of substantially rectangul a'rSWavegui des 31, wherein each
substanti al Ity rect anequl ar wavegui de may i nclude one or nore apertures 3 0
in a broat® FEEpISAREY Rkt absrbgye the acespipsifergrpend spmmeunications tetwerawebjialese. | t
is to be appE esleadoRqs idhatfapye aperture can be used that 30 will transmt
and/ or receive el ectromagnetic energc)ll in a desired polarization such as,
for exanple, aRathergmbedimsneefthamedad of the inventitnds p atttiediné giovisiig infdimation
apert ur esioar 4 ts. in t.ne broad I t he
aveqUl de rias HEthe KPS ITREN AERb IR R RERY Resl e P e s b o o
el ement Samethedingludes e sigpaofepomitting s sfedmationtsi gl beomeinif®iha ieformtioh Frdk OM

the first i oad |1 .of the wavegui de. The |egs 36 of

the ast or oo RRRe ol I 2 B mied Bt veB e TlaR B e kR vi Ly

- to anpli twaemdfingitheisfosmitiohaignalnditiothe fiest GhivehifrBedi RFBRSORIthEfist Modlng . | N

addi tion, it Is easier t gQr}Bi ricall \é determ ne a desired configurafion of

| the'antenpnfa SPEAT sen?%g_%’F N §8 ‘?lr"@@aaﬁ%‘?tht%émﬁﬁﬂfcﬁ%i"%{lunﬂmtbe Brstt he
ant enna usbvigg plaoms!t Prefesolss Hanfas: tenbamRAreLiosmMSs [oERed Wﬁ&%&?&%ﬁ%dv&g

rect anguL{gr wavegui des 31 are oriented so that narrow walls of the

vvaveguila atfgrm. sposed in parallel to each other and the broad (H pl ane)

wal I's 32 i ncl @iilingothiEeraiefith et % th OndiydBrt ' i SRRk Sen THE

apertures_are prefer,abTy s;l)aced apart at a&ﬁg fnlhycgmeg%geﬁgeaﬂgf%%?%gtﬁ&on

oper at i ngTI™ & &5 MAying RIdEPra tp @slgitination. t Fhe methasl influddsehesudrstofntismitting an

r ect angul @forMaN ok Re cHaniRk 8.8 ol | LLEGELV -

el ect romalqr?eti C ener g§/ a_tna§45_e %ﬁgﬁeﬁ%\g?‘%&gﬁé}%%%?ggg%h(?gHSttIBm@P% her the .

. plane of Ri#®EnteseiNmedhe iaformaten sienal with adirst gansmifred/retever loait,anhenitngthe ay

- (verti qalihforER i A ides is fed at ope end 33 by a
wavegui de feed 345?%1%@'{%}51&%3?%1%%%@3 DRV SR R Bcefviag TR YRR Ct i ng

mat ch | odkitl awseeiver ag rerdastidyion. Rerkferabiyn therfirsy ttansthitgr/rebeivérilt §s losated buist rat ed

a Cross-sg %ﬂﬁvli gm pl an vi ew of the wavegui de feed 34 taken al ong
line 5-5 o?otn%i e anré)éea%&na 8 illustrated in Fig. 3. As discussed 15 above,

the antenna ardotimy egbodimefitexdd sgsem bethe $8@nfich fro AR ThiorRREHNAH ah@ EShVE

el ect rormfgg%g c e er% | n :)r.ﬁ{ erred enbodi nent, the antenna and

wavegui de" Teed Hr AR tp Sreafe Andpormation ngiwark beiwpen the fisst mavingplatfataeand an

si gnal o finformitgintsatircy beldRtiRItRGr TREIGm CPRRLY PRafiniddeeRREEMALIYIsba BOW be

descri be_cll for. the cag}%ﬁv\hen Eg?he antenna is to transmt el ectronagnetic
energy. Thel'st BPERE PRIfREM AT batmat bReoupled g passengerio inyidedhe informpation to

. I ect angulths passenggiirdeced: theS@erinkGon fﬂamYﬂeapaEQEgegpan%Y&gy. gﬁlgdqg ¢34 In
particular, an electromagnetic signal. is provided to the waveguide feed at
" an i nput /'GIPHEEVISETVrIRiaiY 4 TREOmRS GakAt lqast nagishy isyrelinds thedntsondrndthgtiase . and
in anpl i ttrelemisyivé RahVANSHALSEsiESS ' H | tude and phase
si gnal at, égdclh ‘(;f si_gnal polr.tsélES gr&%oemﬁ%ddqgoﬁ&f%ﬂ aaggegg%tgﬁl ° As will
be di sCa<RBY e AN giditions) trepsmifter/rensivenunit leeated erca scsnmdymeting phifgmakigtat each
of ports rg@ike iR R r (Ao\V] seach of. the substantial Iy
rect angul ar ' vva_s/eé u 4 egfongS ?%llfyabng tlg}{%:lgﬁjtgé glo n aﬂaﬁ’ E&pT ahe g’é’ﬁﬁw‘%ﬁgﬁs
i |1 ust r atiBgrnationisignabbetweea the Bist moving pletfoun sidthe informatinn saect ériiektiation.
wavegui de feedgygd: oB (¥ ro the wavequi de_f and is fed
to each of thetsul;?s_ g%ta‘?%fﬁa@@%?%%ﬁgﬁﬁng‘?“ Wg\g eétafnggggargﬁgmp)sthﬁ?cggoglg@ yin a
TE10 donidstied ¢aseriptish whea tallen in cannedivetwiith thé fpllatvingTdiewihgs Ot thagibeant node of

Subst ant 1T ene s b Phe ALORR R e’ S0uaedlon Sde e sBtiondniine

substantially rectangu vegul AR p1s nebinferdedas e
broad (Hdefisifiey ofght lind2 obtheémehtiqubst anti al | y rectangul ar wavegui de so as
to radiate the circularly polarized antenna pattern at the desired

el evation angle 6, as discussed above. Operation of the antenna 28 and the
wavegui de feed 34 when the antenna is to receive an



|

.el ectromagnetic signal such as a digital satellite broadcast signal is

opposite to that discussed above for transmtting an el ectronmagnetic
signal. In particular, each of the apertures 30 in the _g_ broad wall 32

-of each substantially rectangul ar waveguide 31 receives a circularly

pol ari zed el ectromagnetic signal and induces a TELO dom nant node of the
el ectromagnetic signal within each substantially rectangul ar wavegui de. The
dom nant node of the el e&WRET@NWTHEM‘Hﬂé@ along the length or
axis of the s i al I [ th end 33 0

substanti al | y"f??hﬁ%ﬁq %ipré O\R}/ge%%&gé%n ggegc‘)%ﬁ §’°tre ﬁéy@BPI}‘zggfg&?"hg‘

si gnal pcﬁmltovﬂﬁg&ﬁwufgmMnMavegw de feed 34 by a respective E-plane bend 39.
The el ectrorra i,C Si Jd at. eac h of SI?@@ 38-52 is then conbi ed
or summed via t&w ‘%%B%E%i?c & Yeeq’ ?%”15?‘6‘6 Y%{ CARYFRHP BaRpEd o8 Aok

the i nputof enkpbthopiit 37 of the wavegui de feed. F| g. 6 illustrates a
cross-sectional side view,of .the wa%eg kde feed 34 taken along line 6-6 to
of the feed a$i8 PI{APFSReEHVS iewpariiakly broken ayayrofian aytersra of thy antenp sHeRy st

al l ow thgrpgvegui de feed 34 to be |ocated under the antenna array, thus
reducing a total length of the antenna 28. The E-pl ane bends coupl e each
subst anti al | yFiee@iemede elevanana giavef tha antenng of Bigs €spondi ng. port 38-52 of
the wavegui degf gqls %ggqﬁcdlé{ggf@e%%ﬁqf bion 39 of an acceptable bend
radii as knovvn o tho of skill 1nt "For exanple, a reference by
Theodot® Mor efitg, 54 aerosseseetionabpatiom plan Demog an ¢Bbotimant dfrGravegild feed DOUR

provi des HH%? for the use of E-plane bends with
wavegui degt@gr%acakgn?gﬁﬁ g?’giﬁ%néends can be secured to a spacer 59 between
t he ant enna aFrgﬁ 1s2a7crasnabebﬂ1m1am&eegawdétﬁeaaﬁnﬂa4tatkynaloﬁghhesm@hglg screw 61.

| ddi ti f .th E-| b d th d- 63. It
| |2 ?o IbeI ggprg O%plf“ﬁg’te toﬁgﬁﬂﬁef?ah\gavgg{ﬁgﬁﬁcﬁ ?plg)?ngﬁﬁa? ég'fgedc\?vgvegw de

have been deSE‘i’gl Béxch il vielv of atse@iné top liftofldhaiviegli@d fee@loBBRS2; i N particul ar,
20 vvlththef wavegui de di sposed bel qw t ntenna array, the feed
wavegui“de andﬁ’tghg $AC %ﬁée%"@@mmp Vlfrf"ap eaﬁ@ﬂﬁrcaﬁwoqra?nteiawew%
antenna gdedaysefblyfay 8@uheend@thdRvenisn] ed to the corresponding signal ports
of the feed V\? gu; de by a plurality of the' H plane bends or vvaaa%w de
secti ons. 0158 apessapsioaricat & vt Hap exirudrdgbodimenielibe enternzgtittehna and
wavegui dﬁvfsﬁt?d?x have z5 been described for a single polarized signal, that
ot her enbodi nents are contenplated to be within the scope of the invention.
For exanpl e, Bigeh MeandduBdee plptstitestipling absampastern of diearitoma witheguvatéion may
have t r rt osed. al ong the axis
of tk Wﬁ%ﬂg agljnal\(/}%g{r%g? an%r?gin # %ldr?mg%ht? g}%ésa%ng%mg‘en cams 1aé‘rd side of a
center axis oiFlgt heishmseapestive viesnef theanjgmd sulnsy!str:xamfthetmmdbmmonateéiwﬂaea | ef t

~hand ci r@‘#gg#gf& Laliszed signal and a second row of 3o apertures may be at
0

a right center axis of the broad wall and may be used to transmt
and/ or receive a right hand circularly polarized signal. For this

enbodi nent, each of the left hMMﬂéﬁn zed signal and the right
hand ci reul arl y pol arized sign r may provide the signal

at one2end of Thhietevmu e sybeenanmd thisretodofthenhwentosprogide, formegipielany eed need
be used t.0 smt, _and/or recejve the. left hand and right hand circularly
pol ari zed"s r@ﬁgﬁaét televisipp Pfografaipug ciyoay 2y %P%‘W‘P%’P%S‘&Ré\ﬁ SHCTaEHYG S§EVICS of

exanpl e, signith Mictlia eri@)ehtre iR thed fotMstof Bath abBER e delifndiodicbcay keul arly
pol ari zed g}gnal and the r| ght hand, circul arly polarized srgnal to” provide

and/ or r 808Ny BlatfpEnssughas, forexamplecaigplagest inats\iad eyamakilesT e ongprefamiedg devi ce
may be despBo&fit, f}@ran@iﬂﬁdmld%yst% i R%etREH Rith easthg" ﬁgtﬁgét&ﬂtevﬁﬁf&%tf}% wher e

it is coupled to the s waveguide feed. Referring to Fig. e wave

feed i #craiglbites and fephnolagyde P@Nld@flwmveseﬁsaelequmgrﬁa@ug qua$sehe¢rgm gﬁ‘or a
wavegui d‘f‘no‘BH@b@ﬁfbﬂg Bdr eaarﬂﬁetlhwé efdiRY *rﬁy@@ﬁ'&n%ftﬁé ﬁﬂéi?&c%e rgnanfdhﬁe TE10
node. I n other words, t he rst section oi vegul

subst ant rgthog of fhe ls‘emeoxasaassmen@mgmeh@fe ceh eclogh wed vieddiveevs @harmhb weathema

28. At a gg | t e 54 is
di vi ded f%f%rg%goﬁg??&%g@vﬁ% H%1e| 8?1 b ve 1£§gna§%c r?p&g%roprg% gcond

sect i on B#rilebleptimienip geogranmingratis zmaéa;bl@ mxaoshhmghs eithhnthroughsabisoandtelitd y
hal f of the height of the first section of waveguide. A septum®62 is
provided at the first junction point 56 to aid in the transition froma
full height wavegui de section to the pair of half hei ght wavegui de
sections. The septumis preferably substantially or infinitely thin such
as, for exanple, on the order of t 5 .006" thick, is conductive and
contacts the narrow walls of the wavegui de sections 54, 58 and 60 to aid in

~alignment of the fuII helght to haIf helght tran5|t|on In a 5|mlar

B T . I Y. Y- I N |



--11 imaged with inclining and declining ranps as well as the septuns that
make up a 1-to-8 el enent waveguide feed illustrated in Fig. 5. Referring to
Figs.. 7-8 which are plan views of an enbodi nent of a waveguide feed 34, it
-is to be appreciated that the wavegui de feed 34 can be fornmed as two pl ates
91, 93 that are minor 5 inages of each ot’/her such as illustrated in Figs.
7-8. In addition, it is to be appreciated that since each path fromthe

i nput / out pUicgior@nezrivatagerns mpe@amedenfbeéﬂlehmﬂtﬂfearﬁﬂﬂa ahe ﬂ%fe%axﬁﬁhﬁ%e{hﬁd

i denti cal GRlls has .a,.mrr Qrientation

wavegui deofpgggpgper al‘tggga@?% ﬂg%pr%lél edi ¥y ngﬁrﬁ%ﬂ‘igg BT flepiape dundicatianeaid of
ports 3 8dBgibutiomanteincancetape 2Breqnickd; all piudpthehe cidie: SUANEH a%'tcg%la 8lof the

i nput / out put. no eh% ere%o di vi de .an el ect romagneti c si gnal ded’ 1%

i nput/outg n% '?‘ {i CQBSURRg, AT PASSCARRFiSBRSE: si gnal bot h in anpli tude
and phase at pArsthe%ﬁ@ma bh alm:‘ovtrtg éibﬂfoaﬂﬁﬁ%uﬁﬂ&pgetr@éhoﬁgﬂ}&%g Bethe

di scussi og abO\ée has.been directed to an antenna array In 12%ﬁaﬁht
wavegui de SdierdaRoye fop2 P%%Wﬁ{iﬂ’a@ef%@ﬂnma@gm | RefetringtteBig. b, drie@mbodin®nt t he
wavegui de ﬁtﬁe&ut&ﬂu %O@k !\@fﬁeﬂnk n ntion can be nade up.
of any of0 15716 Qﬁ)v@lﬂél gor\;ﬁ&tsﬁing?&%m 3?53%&6‘(%%3&?%%58 t he
ant enna a?‘?'a‘?aya'?ﬁ)dlél’oé@fjr Wééﬁﬂrﬁ!@&@dqm@ tnop 1llu1t;atm) 4nd fhay Ge Sroudtell @orJeQamﬂl'ettQ 3
2, 1-10- 64500t tdh @R aSoRd feed. K For exanple, Fig
illustrates a OES)C hemat | ce%lléei\;vf #He%ﬁtewq%@%g%g ‘é‘%}%l}&eﬁ@ﬁ{m%ﬁosgmmaegu. de
feed 90'0aPBIRHSRE U ashior examaie & vrotor Thizemgimbglusystemf ae@lataﬂe hrftertha bndyQse32

el ement wayegWsde; a manner. sim)ar to the 1-to-8
wavegui de_f eed 6g4mda|ezstI§g@tda ng,g%é%} p(%é SV HIPIEE R 2BRyoximately 0 iaelavetéan BF.om
thirty twbhedewrdsagedene grefmatdy wilteperab tanvenioleena allew heRbn RS, gc%ni

96, 98, 108, .110, .112, 114, 116, 118, 120, 12

126, 128)%(2%‘8&9‘%?%‘]’%55 gh%i"‘é‘ée““i%’é”ﬁi%m“%&z& eledationg 46, 148, 150, 152, and

154 and provi deoge summderﬂlogt}ﬁlanﬁhnd B stV AL ml@@x(tfonléﬁea% %‘Q:rr%tvthéje an
port 156 and € an equal

el ectr out put

anpl i taggag %ﬁ’&‘é E% dﬂ:& ‘g&‘dﬁ HZ‘W%?WHWOXWQIE 492151"514111CH' may heseghdidle
feed 25 gmtmm;mmwplaae ichf Mo Rimen Ot 66, 168,
170, 172, 174 &576 17?%}30 182 184 tgﬁgmél@gaﬁ%’ﬁgﬁ% ’t“]‘z’%‘“l‘%ﬁ’ pondi ng
transi ti gAEUPY.dRg Ueam patemeqt é%aW@W@QVQ%bWMmemIWmM@MﬁQUf des t hat
occur at appragisiatdlpn° RE° RitschlBhy b froma singl e ha

hei ght vva}%/e ui de jtao two hal f h’él%%’%%\}%gﬁlter %ﬁd ﬂlg WLP%SIF%?%‘%?C“W isto
be appred %Fg’é"ﬂn’t‘ RERy %@EPPRW”W’@M@SXE@PM@@OW@NMawlfb} exdample, Béten | mge of
an adj as RivatRAVB G| s) op ui.de sectjons wher e| nif
one wavequj (azle segt |r%ﬁge%g§$é§{r?laon% 7?}neﬁ{l t?lle %’gb%c{ﬁ’flm%r??g?ﬂ igyeonpn \inskaiad seF

el ement i 1tEs Mgfgwechthaicthe patenrarsubsystgint 20t of thoriavéntien traek talidcahigi e Wavegw de.

It isto i tenna 28 according to the invention can

be used é%ﬁsanamg%%m@%o&lm} b &?Eﬁﬁ posiltécf’?a&?rqﬁe‘&ﬁ%o“s%dm "Woriag gekicliagh- gai n,

a smal | §Pli‘étheanfdn%lyémdowardsﬁpmﬂaamztatgsammej ection for successful

reception of i, ite castin eo signals. -

Addi tionally, Iilf| 2 Esazl gé@%&ldc ré%:ilyah(r% Y14 %febvro APFE P@lnaﬁwfr%%%tm@ﬂ

. movi ngZpP thFé}‘rVﬁBﬂOfl‘, Hig. énﬁtaesxdmelshmhd viray bfake adterddgiof ity 2364 F%dwfsegto?[ﬁ dneNgt h
e

to mni t he antenna and to maintain the etlcs
of the %?gﬁcg@ﬁ’e &E%g lfgtfie}gefb%wc’ Figst2 apgyh ﬂ’é%ﬁf&&*zﬁiﬁ%@ewenﬂt@mm enna

and radoinsluga aaammlwsubﬂmmﬂaﬂy fadpbgder waveghif&y Af t»vh@&ﬂx {225 busiRyi;ng, ground 5
onobi i ncreases the fuel coSts of opérating the

vehi cl es a

movi ng veqn g‘gés&%%gké‘flg? way Fri°$"l§1°8f1° ?W\‘@OW@HFY@F@S 30hia adwpssl Ehplane)lwall R ofdlest s
associ at ad:smmdilytrbrmr@nagw@f/e hR. 'Iﬂﬁ‘ﬂ:ﬂ@e exceed
t he cost qL t he. .an nna .s stgtgm A lowh %ﬁﬂc;&aﬁtgﬂ%ﬁymﬁrﬁa@cmq)eﬁﬁ %‘ﬁtr ved
outer SurtaEESTLLRYOF seceix el@(,:tg)ﬁquetpm@ Ima geirad ipblacizaticaguctasss & by a| r
f1 owi ng enstpld, Beire 88t RrizdtinS Th § SO utonobi | e

platforns are uent|y desi qnng@fyré Jﬁ?grge{ngéy %emﬁaafetfﬁ%élolgsﬁa@e educe
the par a®HeE eLﬁ”EgtsdP ﬂ"tef%oﬁf’e‘m Eofahe me;deﬁlkwcmabea&nhed; f@l-re&gmpl?e B primary
i mpor t anfaemin® adistaP s ot SYesled

Accor di nggny a_l ow hei ght (andl'nal’ﬁc?\c}vP a(gt?&gla%\% f°sa‘?f€%?%ﬁ °’%eg’7‘§f°é?ﬁ’§1§y
needed. Th Lauthe figh crosheemgpdn e bmadtvlwél mfahh)wmvegeﬂ’den Ufic 1h9B6 6RMETRERriskON
transm ssivity requirenments such as refraction, absorption, and reflection
to, for exanple, a circularly polarized signal to 15 mai ntai n the quality
signal and the constituent materials of the radone, as well as the total
vol ume of the radonme materials. Thus, a | ow hei ght antenna and radone al so
reduces the volune and materials cost associated with the radone and thus
t he expense of the radone. In addition, as is khnown to those of skill in
the art, an antenna W|th a Iong hor i zont aI d| rren5| on has a narrow beam
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.array length and by a | owest elevation angle 8 at which the antenna wll be

poi nted such as, for exanple, 20. For an array with a beam pattern that is
perpendi cular to the plane of the array, the height is determ ned by,

-Equation (2}: (2) H=L cos(8) 5 where_kl.is the height of the antenna L is

the length of the antenna and 8 equals the elevation angle. Thus, for the
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is desir gadeltzeeleétfcmetgnbﬂrresrgmt el ditieait pa:atlertn einpirichlly édterwand odesidted ect i on

fromthe endrc ar_of th to maintain the s

ef fectivE rgjﬁgglﬁ‘n ﬁlilga i %%{ne’t“h%) Hr%vﬁ%t Zhdecﬂ‘req ?‘f&plgﬁ{ieeﬁéméi P§9 O?ﬂ% eases 1
o by 1 /axtwm&@t;mgette angisiehapbd bntelra eareemald | hei ght above the vehicle
decreases by el ati onshr p of Equatijo 3} H,= L cos(9+offset

angl e) Fcos( of lsees(uq’salﬁ’btf afB'F‘gEtgﬂléfeb? E$r§r°rr‘§éjt i?ﬂ)@ﬁﬁ Wﬁi”‘g?? Isiof the
thirty- tmvégamegwat@speteamptranattem oftfer bitBthi By@arnmnewmmvauﬂﬁtdﬁt ftﬁ@t
angle and a nmininumelevation angle of 20, the array |le f

n
i ncr eas eapestunes 30 e e pRay planianna slemen's. Ahe apsarsiare prrféragb/om@@é apibaha
appr oxi MpAieb s < e@bngﬁ%fﬁﬂ@ﬁ%ﬁﬁ@ﬁ@dtﬁnc@ agong alBMSh oRGE A%id PG, ﬁ’ostafﬁ? eferred

enbodi nent of t%v I nvent i oh he main beami1s ofe%set m t he
per pendi tgtaggularovaveguide lﬂraypl‘@f?rﬂhl)hirftﬁsmet anérogmcem ele¢teonzagnetic ankegy at hd3Ant enna
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el evation angRéferrIﬁlgmmamg)e ﬂxereasrﬁlustsdtabla crbssr-seeumptxetonbptammwmdn}mg t he

wavegui de fee |nv nti.on | ur e shlfters di sposed
wi thin t R&" %5&8 dﬁ hnf’év% %ﬁgﬁffﬁ % @ltscrﬁtefiﬁ'hh@ i IAHosHSSSher e

t here jss atﬁbvsnngmema\aa@ kuad@utcn: fbmamuagw td €rah4raif s d/drQBoeiveEecRbmagleticy Of
phase shifters_ can gseg‘é&o el ectronical |y steer the beampattern_in the
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respective offset angle of, for exanple, 35 and 65. An advantage of this
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.and wavegui de feed, the antenna array and wavegui de feed can then be pl ated
using known fornms of plating such as, for exanple, electroless or

el ectrolytic plating processes. In addition, it 1 ois to be appreciated
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.Fig. 12 illustrates a possible |ocation of the antenna subsystem 20 of the
invention on an aircraft 181. The antenna is |ocated on the exterior of the
aircraft, for exanple, on the top of the fuselage for a clear, unobstructed
-viewin the direction of the satellite ﬁG under reasonable 10 orientation
of the aircraft. The system of the i nvefrfi on may include satellite
receivers 183 that max be | ocated, for exanp in a cargo area of the
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appreciated that in a similar manner, each of waveguide sections 64, 66, 68 and 70 are

transitioned from a single half-height waveguide section to a pair of corresponding half-height

30 waveguide sections 72, 74; 76, 78; 80, 82; and 84, 86 which are coupled to each of the

corresponding signal ports 38, 40, 42, 44, 46, 48, 50 and 52. A septum 88 aids in each transition

from a single half-height Waveguide section to two half-height waveguide sections. Each of the

waveguide elements 72, 74; 76, 78; 80, 82; and 84, 86 are mirror images of each other. Itis the

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



.1 o comunications tower positioned on the ground to comunicate with an
aircraft that is about to begin or has just begun the transoceanic portion
of the flight or may be located on an aircraft itself that is still within
-the coverage area of a satellite or within coverage area of a

communi cations network as it flies overlbr near a coast line. As i s known
to those aaviation, industr flights such as transatlantic flights occur at
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transmtter/receiver unit even if the operator or passengers choose not to
use the service or to have a systemw thin the vehicle that can interpret
the information signal. Accordingly, each and every noving vehicle can
receive and retransmt the information signal to create a conmuni cation
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' transitions to t

.30 alterations, nodifications, and inprovenents will readily occur to those
skilled in the art. Such alterations, nodifications, and i nprovenents are
i ntended to be part of this dlsclosure and 'are intended to be within the
-spirit and scope of the invention. Accordingly, the foregoing description
is by way of exanple only and is Ilnitéa only as defined in the foll ow ng
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.-23 6. The | eaky waveguide antenna array as claimed in claim1, wherein
each of the plurality of apertures is substantially asterisk-shaped and
conprises a first crossed slot and second crossed slot, the second crossed
-slot having its legs offset in angle with respect to the legs of the first
5 crossed slot to formthe asterisk-shapéd aperture. 7. The | eaky wavegui de -
antenna array as clainmed in claim6, wherein the plurality of .

ast er i sk-25R4paathspe by grleweshelsvetiospogled at whichéhedintenoe r/dhbmpoimtb@SM\ae,gw de
axi s and g t : ' ngt:h the antenpa array.

8. The |ee§%3ﬁ§;gzvoggﬁpgéé{ a}'J{{r)\af e‘%n%aggéraar alrtglgl t@?gﬁree fhncugalrg’l tlrt]?f Fl,aan?/\ﬂgﬂﬁmayeach of
t he pl ur &hd hejehtfs desatinanddd Bgaegguies and the feed wavegui de are nol ded
froma base nEieri ﬁlzhrlég)(eg conposi te waveguide array and feed wavegui de.
15 9. The lea 3) waveguide antenna array as claimed in claim8, wherein at

| east internal walls of the radiation wavegui des and the feed wavegui de are
pl ated §ith awhetedi istbe bejghtiofghe ab@nnahés the kgthwe vieguitaia, ant ®epalsakd ay as

clainmed i i , rei ch of th ertures is.gn.insert in the,

mol ded baeiské’g@t%ﬁ%élmg(@l@?g V&"’I%Se"éﬁk?g?‘?\%ﬁg?aﬁffa% “&%‘?eé%ﬁés_ BPRXMAEly dil i e d
in cl ai mBwenbreasdisciussed abage acmatdig tala p'rffeﬁed esnmd\ﬁxgrﬁéxh@f tH@r?Q@%na]iBis d'E![Si?ed!tgﬁk}’
wavegui de tenna array as. cl ai in claims§, erein the base material is
5 T i AFCEPaen ot Bk b Havbion RE B e SFpRa s oids Fepnim
MoVi NG Vekdet toambiAtadNtha ke ¥WHEKOe SO 6f A6 8ntkial@k 1e?igflﬂcdfqh@£iﬁ%nn§ in]%fegﬂ:tst he
steps: receiving in an area where coverage is available, the signal wth a
first é%%ﬁ/ﬁémé %%*b%%}eéb’%ﬁt theroveisl Aeight abavaithe aphiele decrezsanbynihe rélatgpnship of
signal, mRagiowgeh:by the first transmtter/receiver, to a second
transmtter/receiver that is |located on a vehicle that is in an area where
~the signal is®lot Hufkices@tnffsetangle)/cos(offset angle)

Thus, for the preferred embodiment of the thirty-two waveguide element antenna of the
invention having a 45° offset angle and a minimum elevation angle of 20°, the array length of
15 12" will increase to 17” while the height of the antenna will be reduced from approximately
11.3”to approximatély 7.2”. Thus, according to the preferred embod‘iment of the invention the
peak of the main beam is offset from the perpendicular to the array to minimize height of the
array when the antenna array is operated at low elevation angles off of the horizon. One
advantage is that this also reduces the required radome size and any drag due to air resistance of
20 the antenna and radome.

As discussed above, it may be desirable to reduce a complexity of and height of the
tracking mechanism of the antenna by, for example, reducing the need to scan the antenna in
elevation angle. This can be accomplished, for example, by providing the waveguide feed of the
invention with a plurality of phase shifters disposed within the waveguide feed at, for example, -

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

30 also be used to scan the antenna in elevation angle may be to form the narrow waveguide walls
(E-plane walls) of the plurality of radiation waveguides so that they are dynamically variable and
so that a spacing between the narrow walls can be varied to change the elevation angle of the

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



_-24receiving the signal with the second transmtter/receiver. 14. The
nmethod as clainmed in claim 13, further conprising the step of transmtting
the signal between vehicles traversing the area where the signal is not
-sufficient to create a communication 5 network so that each of the vehicles
can receive the signal. 15. The met hod ¥ clained in claim 14, wherein the
step of transmtting the signal between vehjcles need not be perfornmed by
each vehmerkanism ush ag ferexampleea MRET §iay g ussdtosaise shedyngmically ¥agiablkat  at

| east on ' AN i ' ' il
_glaQJgr\]J}cQQva\fl‘ggc} g;é @greg\getlig_r @%eears@cpﬁ HEvdrhi&al air&@aéé tPdadh }'Me_ahtegi@% beam .

retransmt the sign method as clained in claim
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that provides a signal to _passengers within a vehicle, conprising: a |eaky

hi cl e
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t he 25 sj : I ) : u '
el ect roniangt oot bRy BOHDES PR irouler B BERINRE: tatmay be
passengenssdup aligmontelsectioslof theayavaguidewishnarrgspendingthiaugh belss mmndthspszstich on

the vehic¢ e | V. ' Nalo By o) ed t .enna
posi ti onlo#]tgb g}fg?%lﬁ(fe ?réf s%ﬁ%gﬁe@ %gg@? is%ﬁioﬁg syiéé%J %egqgtﬁﬁg?%g&?rﬁ'gﬁlﬁeaky
wavegui dmaintdiging thei desiadd dleesrstal amgacof .an azi nut h pl ane and an el evati on

pl ane {0 keep,t 30,1 eak iLde antenna nointed in a.dir i on of the
Pranenitter: Pah Gl Riho e Ao ie ARLERRRAR BV alioh el SSUEI AR 0L 0
array anshchhe, fanéxampie, pasi2-ivavignileeletenratraysreach iaeing ayespeatiyerofet angle@ff r om

Lhe ant epna. and. the a0kenna, pRSLLO 0 rShsh ARl ok H AR ARG © 1P
array need only be physically or electrically steered over, for example, a 30° elevation angle
" range, in particular the array having an offset angle of 35° will be scanned or moved in elevation
20 angle from 20° to 50°, while the array having the offset angle of 65° will be scanned or moved in
elevation angle from 50° té 80°. An advantage of this embodiment is that since each array need
only be steered over a 30? range in elevation angle, the overall height of the antenna and tracking
system can be reduced.
In addition to héving a low-height and short length it is also desirable that the antenna of
25 the invention have low manufacturing costs, a low-weight, be simple to manufacture and be able
to operate in an environment of extreme temperatures, density, altitude, shock, vibration land
humidity that is common to many mobile vehicles. Each of these objects can be obtained |
according to the invention by an antenna structure that is made of advanced composites. For
example, one embodiment 101 of the invention as illustrated in cross-section in Fig. 10, 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
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.-25 wherein the | eaky wavegui de antenna array includes: a plurality of
radi ati on wavegui des di sposed in parallel to each other to formthe antenna
array, each of the plurality radiati on wavegui des having a height, a
-wavegui de axis and having a plurality of apertures arranged in a direction
of the wavegui de axis; and a feed waveguisde that provides a conposite wave
of electromagnetic waves to formthe signal received by the plurality of
radi at i onaneed wademyidenfeed thntirbieAf a@ehnwRY BGMisGod- Gk HEUES hak JehJc%{i SHEL! on
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factors influence the determination of the base material and the conductive coating. For
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.20 platform and wherein the first transnitter/receiver unit is |located on

a second noving platform 24. A nmethod of providing information froma
first noving platformto a destination, the nmethod conprising the steps of:

-2s transmitting an information signal containing the information with a

transmtter |ocated on the first novi m}; platform receiving the information
signal with a first transmtter/receiver unit; transmtting the informtion
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signal w Eh }o%v S'tgxeib‘é&%n@:‘i 1std|9§1reqe§ﬁ égx%%éngﬁ’emggdlmﬁf %’lerhngelﬂﬁa Eulrﬁ dnd
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an interior of each substantially rectangular waveguide can be effectively or environmentally
sealed and inherently adapted for introduction of gas pressurization, if needed, for example to
prevent moisture penetration. |

The antenna of the invention can also be provided with a plurality of steering arrays that

20 can be co-located under the radome with the antenna array to aid in positioning the beam pattern
of the antenna array. The steering arrays will be moved in azimuth and in elevation in
conjunction with the antenna array so that the physical relationship between the steering arrays
and the antenna array remain constant. Figs. 11A and 11B illustrate a plot in azimuth and -
elevation of an antenna beam pattern of the antenna array and the steering arrays. Each of the

25 steering arrays has a corresponding antenna beam pattern 173, 175, 177, 179 that is offset from
the beam pattern 171 of the antenna array such as is illustrated in Fig. 11. In particular, the
steering array’s beam pattern may be located for example, to the left in azimuth 173 and to the
right 175 in azimuth of the beam pattern 171 of the antenna array, above 177 in elevation and
below 179 in elevation the beam pattern of the antenna array. The signals received by the

30 steering 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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' i tion for the first noving platform 33. The method as c :
'(Z:Fa: mgzrmWnerei n the information signal includes posi t i onal information of
the first novi ng~platform 30 34. The nethod as claimed in claim 24, .
-wherein the information signal is vital information for a passenger on 24e
first noving platform  -2835. The ret hbd asI cl a:jm;dtl n gIGal ﬁezﬁeﬁﬂgd 4
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performed by transm’tting ‘the Tnformati.o g S " ,
pat t er n. passengers for shared viewing through a plurality of screens placed periodically in the passenger
15 area of the aircraft. Further, the system may also include a system control/display station 186
that may be located, for example, in the cabin area for use, for example, by a flight attendant on a
commercial airline to control the overall system and such that no direct human interaction with
the equipment is needed except for sérvicing and repair.
As discussed above, the antenna 28, the steering arrays and the waveguide feed 34 can be
20 used to make up the satellite tracking antenna subsystem 20 that can be used as the front end of a
satellite reception system on a moving vehicle such as the aircraft of Fig. 12. The satellite
reception system can be used to provide to any number of passengers within the aircraft with live
programming such as, for example, news, weather, sports, network programming, movies and
the like: In particular, the antenna will track the motion of the vehicle in azimuth and in
25 elevation to keep the antenna beam pattern focused on the transmitting satellite 26, will receive
the live broadcast signals from the transmitting satellite, and will present the live broadcast
signals to a receiver system 183 which will distribute the désired programs to each passenger, as
selected by each passenger.
One problem with providing a signal such as any of a live video programming signal, a
30 communications signal such as a 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 éommunication stations are not always positioned so as to
provide the information signal 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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next step in the method of the invention of providing the signal to the moving platform is to
retransmit the received signal by the first transmitter/receiver to a second transmitter/receiver
that is located, for example, on the aircraft to be communicated with, or on another aircraft
20 making the transoceanic flight. An additional step in the method may be to receive the
retransmitted signal with the second transmitter/receiver and to retransmit the received signal
from the second transmitter/receiver to a third transmitter/receiver located on another aircraft that
is, for example, located in front of the aircraft housing the second transmitter/receiver. This step
can be repeated along the track of aircraft across the entire ocean to provide the information
25 signal to any of the aircraft. The information may be, for examplle, 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 isnot available, where signal reception quality is poor, or even where an existing

communications channel exists. It is also to be appreciated that although this example has been
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e information signal. Accordingly, each and every moving vehicle can receive and retransmit

the information signal to create a communication network that will exist so long as there is 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
amoving 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, existing 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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provided by the information signal. Nevertheless, each vehicle can be provided with a
transmitter/receiver unit that can communicate with either transmitter/receiver units located on
other mobile platforms 61‘ fixed transmitter/receiver units.

10 It is to be appreciated that the method and system of the invention can be used to provide
information to a moving platform from an information source and from a moving platform to a
destination source. In addition, the method and system can be used in an area where no existing
communication network is available or can be used in an area where a communication network is
available. Also, it is to be appreéiated that at least one of the transmitter/receiver units may be

15 located on a fixed platform or at least one of the transmitter/receiver units may be located on a
mobile platform. In a preferred embodiment, the steps of receiving and transmitting by each
transmitter/receiver unit will be performed with a transmitter/receiver unit located on a mobile
platform and with each mobile platform transmitting the information signal to another mobile
platform along a line of travel to create a communication network. It is further to be appreciated

20 that the system may include either a directional antenna that transmits the information signal in a
certain direction to another transmitter/receiver unit, or an omni-directional antenna that
transmits equally in all directions to communicate with other transmitter/receiver units within a
certain distance. Moreover, it is to be appreciated that the information signal may also be
provided by a satellite or a network of satellites. It is still further to be apprcciated 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 passengcr within the moving platform, Internet-related data,
telecommunications data, and the like.

Having thus described several particular embodiments of the invention, vérious

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

the equivalents thereto.
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~the plurahty of radxauon waveguxdcs whereln the feed waveguldc 1ncludes a first section of

waveguide having a first end connected to an input/output port of the feed waveguide, having a

10 height substantially the same as the height of each of the plurality of radiation waveguides and
having a second end coupled to a first junction point, wherein at the first J:unction point the first
section of waveguide transitions to a second section of waveguide and a third section of
waveguide that each have a height that is substahtially half of the height of the first section of
waveguide, and wherein the second section of waveguide transitions with an upward disposed

15 ramp to the substantially half height and the third section of waveguide transitions to the
substantially half height with a downward sloping ramp such that the second section of
waveguide is a mirror image of the third section of waveguide, the feed waveguide also
including a septum connected to vertical walls of the first, second and third sections of the feed
waveguide that aids in the transition from the height of the ﬁrét section of the feed waveguide to

20 the height of the second section and the third section of the feed waveguide, and wherein the
each of the second section and the third section of the feed waveguide are coupled to a

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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coupled to a corresponding one of the at least four radiation waveguides so that the feed
10 waveguide forms at least a one-to-four feed waveguide that feeds the at least four waveguides of

the antenna array.

5. The leaky waveguide antenna array as claimed in claim 4, wherein the plurality of
radiation waveguides include at least eight waveguides disposed in parallel and the feed

15 waveguide includes at least an eighth section, a ninth, a tenth section, an eleventh section, a
twelfth section, a thirteenth section, a fourteenth section, and a fifteenth section of waveguide
each having a height that is substantially half of the height of the first section of waveguide, the
fourth section of waveguide transitioning to the eighth section of waveguide with a downward
sloping ramp and transitioning to the ninth section of wavegqide with an upward sloping ramp

20 such that the eighth section of waveguide is a mirror image of the ninth section of waveguide,
the fifth section of waveguide transitioning to the tenth section of waveguide with a downward
sloping ramp and transitioning to the eleventh section of waveguide with an upward sloping
ramp such that the tenth section 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 slopmg ramp and transitioning to the thirteenth section of waveguide with an
upward sloping ramp such that 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 transitioning to the fifteenth section of
waveguide with an upward sloping ramp such that the fourteenth section of waveguide is a

30 mirror image of the fifteenth section 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 at 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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10
8. The leaky waveguide antenna array as claimed in claim 1, wherein each of the plurality
of radiation waveguides and the feed waveguide are molded from a base material into a

composite waveguide array and feed waveguide.

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 molded base material.

20
11. The leaky waveguide antenna array as claimed in claim 8, whergin 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 moving vehicle in an area where ¢overage
is not sufficient, comprising the steps:
receiving in an area where coverage is available, the signal with a first
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
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15. The method as claimed in claim 14, wherein the step of transmitting the signal between
vehicles need not be performed by each vehicle in the area where the signal is not available, so

that at least one of the vehicles will not receive the signal and will not retransmit the signal.

16.  The method as claimed in claim 13, wherein the signal can be any one of 2 live video

programming 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
15 second transmittet/receiver includes receiving a live video programming with 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/receivér and make up a communications network.

19. A system that provides a signal to passengers within a vehicle, comprising:
a leaky wavegmde antenna that receives electromagnetic signals corresponding to the
25 signal from a transmitter and that outputs the received electromagnetxc signals to a receiver for
ultlmate 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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a plurality of radiation waveguides disposed in parallel to each other to form the
antenna array, each of the plurality radiation waveguides having a height, a waveguide axis and
having a plurality of apertures arranged in a direction of the waveguide axis; and
5 a feed waveguide that provides a composite wave of electromagnetic waves to

form the signal received by the plurality of radiation waveguides, wherein the feed waveguide
includes a first section of waveguide having a first end connected to an input/output port of the
feed waveguide, having a height substantially the same as the height of each of the plurality of
radiation waveguides and having a second end coupled to a first junction point, wherein at the

10 first junction point the first section of waveguide transitions from the first section of waveguide
to a second section of waveguide and a third section of waveguide that each have a height that is
substantially half of the height of the first section of waveguide, and wherein the second section
of waveguide transitions with an upward disposed ramp to the substantially half héight and the
third section of waveguide transitions to the substantially half height with a downward sloping

15 ramp such that the second section of waveguide is a mirror image of the third section of
waveguide, the feed waveguide also inclﬁding a septum connected to vertical walls of the first,
second and third sections of the feed waveguide that aids in the transition from the height of the
first section of the feed waveguide to the .he,ight of the second section aﬁd the third section of the
feed waveguide, and wherein the each of the second section and the third section of the feed

20 waveguide are coupled 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
suibstantially 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
50 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;
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located above a first plane and the feed waveguide is located below the first plane, and further
10 including a plurality of E-plane bends, each E-plane bend coupling a corresponding signal port

of the feed waveguide to a respective radiation waveguide.

23. A method of providing information to a first moving platform from an information source
to create an information network, the method comprising the steps of: .
15 transmitting an information signal containing the information from the information source;
. receiving the information signal with a first transmitter/receiver unit;
transmitting the inf"ormation signal with the first transmitter/receiver unit to the first
moving platform;
receiving the information signal with a second transmitter/receiver unit on the first moving
20 platform; and

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

24. A method of providing information from a first moving platform to a destination, the
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;
transmitting the information signal with the first transmitter/receiver unit;
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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5 receiving the information signal and transmitting the information signal along a signal path with
at Jeast one additional transmitter/receiver unit to provide the information signal between the first

moving platform and the destination.

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

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

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

transmitter/receiver unit is located on a mobile platform.

15 29, The method as claimed in claims 23 and 24, wherein the first moving platform is in an

area where no existing communication channel exists.

30. The method as claimed in claims 23 and 24, wherein the first moving platform is Jocated
in an area where an existing communication channel does exist.

20
31, The method as claimed in claim 23, wherein the information signal is a video

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

related data.

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

5 telecommunications data.

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

transmitter/receiver units is located on a fixed platform.

10 38. The method as claimed in claims 25 and 26, wherein each of the at least one additional

transmitter/receiver units is located on a mobile platform.

39.  The method as claimed in claim 38, wherein the steps of receiving and transmitting are
performed along a 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
41.  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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45. A system that provides information to and from a first moving platform to create an

%é%%g

5 information network between the first moving platform and an information source or destination,
the system comprising:

a transmitter/receiver unit disposed on the first moving platform and that may be coupled
to a passenger, to provide the information to the passenger or receive the information from the
passenger;

10 an antenna coupled to the transmitter/receiver unit;

a radome that at least partially surrounds the antenna and that is transmissive to the
information signal provided to and from the antenna; and

an additional transmitter/receiver unit located on a second moving platform that receives
the information signal and transmits the information signal, to provide the information signal

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 &s claimed in claim 45, wherein the information is maintenance information
for the first moving platform.
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52.  The system as claimed in claim 45, wherein the information signal includes positional
information of the first moving platform.
5 53.  The system as claimed in claim 45, wherein the information is vital information for a

passenger on the first moving platform.
54.  The system as claimed in claim 45, wherein the information is Internet-related data.
10 55, The system as claimed in claim 45, wherein the information is telecommunications data.

56.  The system as claimed in claim 45, further comprising a plurality of transmitter/receiver

units, each located on a fixed platform.

15 57.  The system as claimed in claim 45, further comprising a plurality of transmitter/receiver

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 s1gna1

61.  The system as claimed in claim 45, wherein the information signal is transmitted between
each tré.nsmitter/recei-ver 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.



