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1 
?Theinventiondescribed herein maybe manu? 
facturedand used by orfortheGovernmentfor 
governmental purposes,without the payment t0 
me ofanyroyaltythereon? - 
Thisinvention relatest0 directionalantennaS, 

particularly of the type useful for directional 
systems operatinginthe UHFregion,or higher? 
In’accordance With”one well known type Of 

direction finding system,known as the“double 
tracking system”the antenna lobe pattern is 
abruptlyshiftedbackandforthinazimuthand/or 
elevation to provide angUlarly-displaced,par? 
tially-overlapping response lobes,It is a prin? 
cipal object of thisinvention to provide anim? 
proved directional antenna for this pUrpose, 
whichiselectricaly and mechanicallysimple? 
To this end,there is provided a cavity reso 

nator positioned along the axis of a curved re? 
fector,preferably having8 parabolic croSS sec 
tion,SituatedwithinsaidCavityisaw8VetranS? 
ducer in the form of a dipole?The front_face 
ofSaidcaVityliesSubstantiallyinthe focal plane 
of the refector,and hasslots thereon Whichare 
Symmetricaly displaCedfrom the foCalaxis,By 
meansofarotatingshutter,theslotsaresequen 
tialy exposedso that only oneslotat atimeis 
efectiVe?BeCause Said slots are of foCUS,the 
directional characteristic of the antennasystem 
Will Vary with the Variation in direction of dis? 
placement of the Sequentially exposedslots from 
SaidfoCus? · - 

For a,better understanding of the invention, 
together with other andfurther objectsthereof, 
reference is made to the following description, 
takeninconnectionwiththeaccompanyingdraw 
ing;whereinlike partsareindicatedby likeref?“ 
erencenUmeralsandWherein: 
Fig.lisasectionalview oftheinvention,show 

ingthe caVityreSonatorandrefector;and 
Fig.2 is anisOmetric View of the cavityreso 

nator,with a portion broken awaytoshow the 
dipolesituatedtherein, 
Referringtothe drawing,thereisshownarec 

tangular Cavity reSonator 1,in which thereis 
supportedatransducer,whichmaybeintheform 
Of a dipole f3 Orany equivalent thereof,Said 
dipoleiscoupled,by meansofatransmission1ine 
12 extendingthroUghthe rearwalofthecavity, 
to a,receiver and/or transmitter,The designis 
SUch that the resonator operates inaccordance 
With theTE011mode(electriclines Vertical)and 
provides a Vertically polarized wave;although 
othermodescanbeutilized, 
*Thefrontface22 ofthe cavityispositionedin 

the?oca1plane ofarefector23,whichispref 
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2 
erably paraboloidalinshape,andhascuttherein 
rectangularslots f4,f5,16,and17,symmetrically 
displaced from the axis of said refector,SIots 
14and16are directlyaboveandbelowsaidaxis, 
Whileslots f5and f7 are on eitherside of said 
axis and paralelto the otherslots?Thelonger 
dimenSion of said slots is about one-half.wave 
length long;whilethe shorter dimensionisnot 
Criticaland can beadjustedtoprovidemaximum 
SignalStrength,It Willbenoted thatthe polar 
izationisalwaysperpendiculartothe1ongeredge 
Of the Slot. Eachslotisthe equivalent ofadi 
p0le;andSince Saidslotsare ofset from the fo 
Cus of the refector,maximum energy transfer 
through each slot will occur along a direction 
whichis at an angle to the axis of the refector? 
Thussolidines24and24”indicate the direction 
of refectedenergy emergingfrom Upperslot 14, 
While dottedlines25and25”indicate the direc 
tion of refected energy from lower slot 16. 
Adisc 8,Coaxialwith the axis of the refector 

and mounted on arotatingshaft 19,hasa Sec 
tion 20cutoutsothatit willexpose only oneslot 
at a time as it is rotated,Said disc may be 
moUnted forrotationadjaCent the front face of 
the Cavity,either on the o11tside of said caVity, 
8s shown?or on the inside thereof,Asa reSult, 
energy transfer Wiltake place onlythrough one 
slotatatime,andthe efective direction ofsaid 
transfer Willbe continuouslyshiftedsothatfour 
lobeshiftswilbe obtainedsuccessively;twolobe 
Shifts beinginazimuthand two in elevation?If 
lobeshiftingalongone dimensionis desired,i.e., 
only in eleyation orazimuth,a,refector in the 
form of a Cylindrical parabolaandtwo slots on 
Oppositesides of the focalaxis wilbesuficient. 
Spherical refectors may be Used,with theslots 
displacedfromtheefectivefocalpoint. 
From theabove description,it willbeseenthat 

theinvention proyides an eficientantenna sys 
tem in which1obe shifting can beaccomplished 
without any switching of circuit elements and 
Withaminimum ofmoving parts, 
While there has been deScribed What is at 

present considered a,preferred embodiment of 
theinvention,it will be obvious to those skilled 
inthe artthat variouschangesandmodifications 
maybe madetherein without departingfrom the 
invention;andit is,therefore,aimedinthe ap 
pended claims to Cover al such changes and 
Im0difications as fall within the true Spirit and 
SCOpe oftheinvention? 
Whatisclaimedis: 
1,A directionalantenna,system comprising a 

paraboloidal refector,a,rectangular resonant 
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caVity havingawavetransducer coupledtheret0, 
oneside ofsaidcavityfacingSaid refector,and 
being situated in the focal plane thereof,Said 
side haVing four slots symmetrically diSplaCed 
from thefocalaxisofsaidrefector,andarotat 
ingshutter for closing al but One of SaidslotS? 
2?Adrectionglantenna System COmprisinga 

curvedrefector,aresonant cavity haVingawaVe 
transducer coupledthereto,oneside of Said CaV? 
ity beingsituatedin the Vicinity of the efective 
foca1plane of saidrefector,Saidside havingat 
1east fourapertures therein displaced frOm 8h 
axis of symmetry of Saidreflector,androtating“ 
shutter means for closing all but One of Said 
apertures, · 

3,The system of claim 2,Wherein Saidaper? 
tures have the form of rectangles Whose reSpeC? 
tivesidesare parallelto one anotherand Where” 
inthe1onger dimension ofeach of Said rectan” 
gular apertures is substantially One-half Waye Y 
lengthlong? 
4.The system Gf claim2,wherein Said wave 

transducerisintheformofadipole. 
5?Thesystem of claim2,whereineach of Said 

aperturesformsa dipole offoCus withreSpect t0 ° 
Saidre?ectOr? 
6?Adirectional antenna,SyStem including:a 

paraboloidrefector;acayityresonator haVinga 

4 
wayeenergytransducer coupledthereto,oneside 
of Said resonator facingsaid refector,Said side 
beingSubstantially disposedin the focalplane of 
Saidreflectorand haVing8 plurality of apertures 
thereinarrangedalongacircle about the axis of 
Said refector;andashutterrotatableaboutsaid 
axisand havingaformtouncoverin singlesuc 
cession each one of Said apertures,said Shutter 
Comprisingadisc havingaradiallydispoSed por? 
tioncutouttherefrom… 
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