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My present invention relates‘ todirective radio 
antennas in general and in particular to antenna 
means for illuminating a parabolic ‘re?ector with 
energy from av wave guide‘extending through and 
along‘the axis ofvsuch a re?ector. 

- Inradio apparatus employing frequencies suf 
?ciently high to permit the use of wave guides 
for‘ transmission lines and parabolic re?ectors 
as elements in the antenna systems thereof, it 
is convenient to' construct a directive antenna 
of a'parabolic re?ector or paraboloid having an 
open ended“ wave ' guide transmission Y line 
mounted in and projecting through a hole at 
the center and along the axis of such re?ector 
up to, but not quite touching the focal point 
thereof. Energy emerging from the open end of 
the waveguide is then re?ected to the parab 
oloid by‘ a small disc mounted ‘on suitable 
framework near the mouth of the wave guide. 
The re?ecting disc and mouth of the wave guide 
are usually positioned to include between them 
the aforementioned focal point. ‘ 
‘A chief dif?culty with this type of illuminate 

ing source fora parabolic re?ector is vthat in 
effect a’ ring source of illumination is vobtained 
from the re?ecting disc rather than a point 
source‘ and therefore the energy, illuminating 
the paraboloid cannot be made to come effec 
tively from the focal point thereofn Conse 
quently the beam re?ected from the paraboloid ' 
will be distorted and contain a relatively large 
number of side lobes and ‘the gain of the main 
lobe will be smaller than is'desirable. ' I _ 

It is therefore an object of my invention to 
provide illuminating means for a parabolic re 
?ector that will produce a point source of radia 
men‘ which may be ‘adjusted substantially to 
coincide with the focal-point of. the parabolic 
re?ector.‘ ' -» , ." 

.lt is a furtherjobject-of my invention to pro 
vide such illuminating mneansthat willbe self; 
supporting.“mechanically and .require- no ex 
ternal struts or framework.‘ ~ 1 - 7 

It is a still further object of my invention to 
provide such illuminating means that will be 
able to be mounted inthe open mouth or end of 
a wave guide without interfering with or atten 
uating'the energy coming from the wave guide.’ 

It is' another object‘ of my invention to provide 
meansfor supporting in‘ the. neighborhood. of 
the ‘mouth of a wave. ‘guide one or‘l’rnorei half 
wave ‘antennaelements, which 'means will not 
interfere‘ with or attenuate _.en'ergy proceeding 
from or into the waveguide. 1 ’ " 
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vention will become apparent, upon a careful 
consideration vofthe following detailed descrip 
tion when taken together withthedaccompany 
ing ' drawing, ‘the ?gures of » which‘ illustrate 
typical embodiments of ‘my invention. 

Fig. 111s an isometric viewpartly ‘cut’ away 
of a paralooloidv illuminating means of my 'in 
vention; ~ ‘ ‘ 

Fig. 2 is a transverse sectionlooking into the 
plane de?ned by the lines 11-11 of Fig; 1‘;' 

Fig. 3 is a transverse section looking into the 
plane‘ ‘de?ned by the lines III-‘III of 'Fig. 1; 

Fig. 4 is a cross sectional View partly broken 
away of antenna of my invention showing an il 
luminating means of the type illustrated in‘Figs. 

' 1, 2, and 3 'unounted in a parabolic re?ector; 
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‘vector other moss-racing rasqathaass; 
‘a directed _- between’ pthezwide ' sides; 

5.5; 

In'Figs. 1, 2, and 3,‘ a rectangular waveguide 
I has'an openend 2 in which; a Web 30f (flat 
metal is mounted. The web3 ‘is mountedacross 
the opening 2‘ and is "disposed"substantially.in 
the center of» that opening. The web" ~3 may 
be .trapezoidally shaped‘and'have the’ shorter 
of its two parallel edges in the opening}. A 
parasitic antenna.v element 4,'which' maybe a 
half wave element is mounted substantially vlper 

~‘ pendicularly in’the web 3‘ amng'tpe1inetr the 
axis ‘A-A' of the wave 'lguide 'l. A disc {which 
may be circulan-iny-shape, is preferably perpen 
dicularly mounted on the longer _of_- the two 
parallel edges of- the z'welog?.t Matching dia 
phragms 6 are provided in the wave guide] to 
match the impedanceefvithe-antenna-V4 and‘ re 
?ector 5v combined tQ-the wave guide I. These 
diaphragms 6 introduce a .shuntsusceptance in 
a known and usualfashion'; 1 I l ’ 
The apparatus illustratedein Fig 1, 2, and 3' 

operates to. provide a ,‘subs‘t'anfti'ally point source 
of radiation sea point; 11; "between; theeparasitic 
antenna element _4 and'the circular-disc re?ector 
5, as illustrated in gene 3. - The operation 
of this appammssis éSJiPlIOWSAEThQ Wave; guide 
I is adapted .to. propagate ,electremagrietic waves 
in 8-. mods-havirég''itsi.,elecfrostatiq.?elrl vector 
substantially wholly transverse to the longitu 
dinal axis "Awe Of the‘ Wave guidggh .Such; a. 

" modem 3 TElémode- JQthqr; 121901.85 saving sine. 
ilar desirable characteristics ‘may be eiised-if deg 
s'vire’dl'. , When energy inv thef'I‘Elmyinode-puf soil-N. 
laii?hl'esists mine as gnaw. 
W111 Reverie re?ect; 

vegt‘ots'will Y 7 

of v?ier/ave. guide I,’ in agireqtlp . 
perpendicular to the plane?o?theqwe 
exert-1 the, Parasitic antenna :1: 
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disposed perpendicularly to the plane of the web 
3, is substantially parallel to the direction of 
the aforementioned electrostatic ?eld vectors, 
and will become a parasitic radiator when for 
example energy emerging from the wave guide 
I is incident upon it. The antenna element 4 
will then re-radiate and some of its energy will 
be incident upon the nearer surface of the cir 
cular disc re?ector 5. r This energy will be re 
flected from the disc 5 and;will__meet with other’ 
waves coming from the wave guide ,Landhthe, \ 
antenna element 4. Relatively strong radiation 
will come from the antenna elements inasmuch 
as this element is substantially a half wave 
radiator, and therefore, resonant to the energy 
emerging from the wave guide I. The net effect 
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of the energy being re-radiated from the antenna . 
element 4 and re?ected from the disc 5 will be 
to provide an apparent point source of radiation 
1. It should be apparent that if the apparatus 
of Figs. ‘1, 2, and 3 is: properly located’ with 
respect to a parabolic re?ector, the energy ap 
pearing to come from the point 1 will here 
?ected by such a parabolic re?ector as a relatively 
high‘ collimated narrow beam having very small 
side lobes when the point "'I is. made to be sub 
stantially coincident with the focal point of such 
a parabolic re?ector. 

‘In Fig.74 apparatus. like that shown in Figs. 1, - 
2, and 3 is employed in combination with a para 
bolic re?ector l5 to-produce an antenna having 
a relatively narrow “and highly col-limated beam 
with high gain in the major lobe'and relatively 
small side lobes, A'wave guide l0, similar to the 
wave guide I, of Fig. Lhas an openvend l2,'with 
the edges [3, of‘the upper, and lower walls II and 
l l'respectively, cutaway or beveled in the neigh 
borhood of the opening 12. A web 3, antenna 
element '4, and'pre?'ector disc 5, all substantially 
identicaljto similarly numbered elements in the 
apparatus of Fig.1, are provided in the opening 
I2; The web is mounted across the opening 12 
in the‘ narrow. walls 'of‘the wave guide It). Im 
pedance matching diaphragnisv '6 substantially 
identical to similar diaphragms in the apparatus 
of Fig’. ‘1 are also provided.“ The‘wave. guide 10 
is mounted Yin ‘and through the ‘parabolic ‘re?ector 
15 substantially along the-principal axis B-B 
thereof. , Thus the longitudinal axis vof the wave 
guide 10 and the principal axis of the parabolic 
re?ector, l5 are substantially coincident. ~ The 
electrostatic ?eld vectorE of the energy in the 
waveguide I0 is directed between the upper wide 
wall II and the'lower 'wide wall 1'!‘ of the wave 
guide Ill. The point lfrom which theenergy 
radiated by the antenna ‘4 and re?ectingpdisc 5 
in combination'appears to be coming is located 
substantially‘ coincident with the focal ‘point of 
the re?ector l5. Thus energy 16 radiating from 
this point 1 is directed at the-re?ecting surface 
18 of the parabolic re?ector 1-5 and is re?ected 
from that surface as substantially parallel rays 
of radiant energy H; Since "the re?ected energy 
will be comprised of substantially'parallel‘rays l1, 
it follows that, the major lobe of theantenna, 
illustrated in Fig. 4 will be relatively narrow, and‘ 
the gain of this major lobe will be relatively" high. 
-I have found that’ when the point T'Of the 'illu-. 
minating means of my invention is 'placedsub-j 
stantially coincident with the-focal point of the 
parabolic re?ector I5'the'major lobe 'of'the 'an 
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verse’ to the ‘longitudinalaxi‘s .DfTSai'dQwave guide,_ 
70» a substantially ‘flat metallic'web 'navingmstam 

tenna of Fig. 4 will be-narrow and have high- gain ' 

of negligibleimportance. ' ' ' 

Although various dimensions and proportions‘ T5 

" while the minor lobes will be relatively small and’ 

4 
are feasible for the various components of the 
illuminating means of my invention, I prefer to 
use certain dimensions, one set of which is here 
inbelow set forth merely as an example. Thus 
referring particularly to..Eigs.,2 and the web 3 
extends outwardly from ‘the wave guide I, a dis 
tance substantially equal to 0.446 times the free 
space wave length A of radiation from the wave 
guide I, the diameter of the re?ecting disc 5 is 
"substantially equal to'. 1.9% and the parasitic an 
tenna'element 4 is placed a distance substantially 
equal, .to 0.273% inside the nearer surface of the 
re?ectingdisc 5 or correspondingly a distance 
substantially equal to 0.1737\ from the opening 2 
of thewave guide I, and is of a length substan 
tially equal to 0.546%. It is to be borne in mind 
however that these dimensions are merely exem 
plary~and in no manner to be considered limiting, 
as the apparatus of my invention will perform 
satisfactorily if constructed- with .a variety-of 
other dimensions. . ‘s 

It is to beund‘erstoodpthatftheweb- 3, need not 
be trapezoidally-shaped, or have anyv particular 
shape, and that the re-gradiati-ng means- of my 
invention may comprise one ojrlmoreaparasitic 
antenna elements similar to the antenna element 
4. Therefore, although I haveshown and de 
scribed only certain speci?c. embodiments of my 
invention, it is understood that .the invention is 
not, to be limitedexceptjinsofar as is necessitated 
by the prior art and spirit. of they appended claims. 

l. Electromagnetic wave controlling apparatus 
comprising, an open ended. wave. guide adapted 
to propagatev electromagnetic waves, in a mode 
having its electrostatic ?eld vector polarized in a 
predetermined direction substantially wholly 
transverse to the longitudinal axis of said wave 
guide, a substantially ?at metallic web positioned 
at the open end of said wave guide .in a plane 
substantially perpendicular to said predeter 
mined direction and ‘projecting outwardly from 
said end substantially in the direction ofsaid 
longitudinal‘ axis, and at least one parasitic an 
tenna element substantially perpendicularly dis 
posed in said vweb. ' ' . 

2. Electromagnetic wave cbntrolling apparatus 
comprising, an open ended rectangular wave 
guide adapted ‘to [propagate electromagnetic 
waves ina mojde having its electrostatic?eld, vec-v 
tor polarized a predetermined‘ direction vsub-_ 
stantially wholly transverse ‘to. the“ longitudinal’ 
axis of said'wave guide, a substantiallyf?at metal 
lic jweb substantially "centrallyjdisposed ,across 
the Open end’ of. said ‘Wave guide; in a plane B11171 
stantially perpendicular “to ‘said 1 predetermined 
direction and projecting-‘outwardlyfrom said end 
substantially in- the direction of said longitudinal 
axis, and at least one substantially half, wave 
parasitic antenna element substantially 'perpeni 
dicularly disposed in Sald1W¢b;alIl'd_' extending sub: 
stantially equal distancesjthere'through. v; 

3. Electromagnetic ‘wave ‘control-ling‘ apparatus 
comprising, an open ‘fended’vrectangular, wave, 

l guide v‘adapted to propagate I‘electroi'nagne'ti'c;v 
waves of a‘ given wave ilengthinja mode having 
its electrostatic ?eld vector 'pclfariz'ediin. ia-prede-v 
iermined‘ direction ‘substantiallyfwholly.trans 

second, parallel (edges disposed‘ , with the ' ?rst of 
said parallel edges 'acros'sc'th'e open .endo’f. said, 
wave guide in a ‘plane substantially perpendicular 

v to said‘ predetermined direction‘ andfplqiecting 
* outwardly from said wave‘ guide substanti'ally'in 
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the direction of said longitudinal axis, a parasitic 
antenna element having a length substantially 
one-half of said given wave length and substan 
tially perpendicularly disposed in and substan~ 
tially equidistantly projecting through said web 
at a point lying substantially on the linear pro 
jection of said longitudinal axis, and a substan 
tially circular and flat metallic disc ?xedly dis 
posed on the second of said parallel edges of said 
web, the respective planes of said web and said 
disc being substantially mutually perpendicular. 

4. The apparatus of claim 3 in which said web 
extends outwardly from said wave guide a dis~ 
tance substantially equal to 0.446)\, said parasitic 
antenna element is disposed outwardly from said 
wave guide a distance substantially equal to 
0.173% and is substantially 0.54m long, and said 
disc is of a diameter substantially equal to 1.97», 
where A is the free space wave length of energy 
at the operative frequency for said apparatus. 

5. A directive radio antenna comprising, a 
parabolic re?ector having a centrally disposed 
hole therein, an elongated open ended wave guide 
?xedly mounted in said re?ector through said’ 
hole and extending into said re?ector substan 
tially along the axis thereof toward but not 
reaching the focal point thereof, said wave guide 
being adapted to propagate electromagnetic 
Waves in a mode having its electrostatic ?eld 
vector polarized in a predetermined direction 
substantially wholly transverse to said longitu 
dinal axis, a substantially ?at metallic web dis 
posed at the open end of said wave guide in a 
plane substantially perpendicular to said prede 
termineddirection and extending outwardly from 
said end in the direction of said axis through said 
focal point, a parasitic antenna element disposed 
substantially perpendicularly in said web, and a 
substantially ?at metallic re?ector disc ?xedly 
mounted on the outer edge of said web substan 
tially perpendicular to said axis, the center of 
radiation of said parasitic element and re?ector 
disc being substantially coincident with said focal 
point. 

6. Electromagnetic wave controlling apparatus 
comprising an open-ended rectangular wave 
guide adapted to propagate electromagnetic 
waves of a given wave length in a mode having 
its electrostatic ?eld vector polarized in a direc 
tion substantially wholly transverse to the longi 
tudinal axis of said wave guide and substantially 
wholly transverse to a pair of parallel sides of 
said wave guide, a substantially ?at metallic web 
positioned at the open end of said Wave guide in 
a plane parallel to and equidistant from said pair 
of sides, said web projecting outwardly from said 
open end in the direction of said longitudinal 
axis, a parasitic antenna element disposed in 
said web substantially perpendicular to said web, 
said antenna element extending substantially 
equal distances through said web and having a 
length substantially one-half of said given wave 
length of said electromagnetic waves and a sub 
stantially ?at metallic re?ector disc ?xedly 
mounted on the outer edge of said web and sub 
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stantially perpendicular to' said longitudinal 
axis. 

7. A directive radio antenna comprising an 
open-ended rectangular wave guide adapted to 
propagate electromagnetic waves of a given wave 
length in a mode having its electrostatic ?eld 
vector polarized in a direction substantially 
transverse to the longitudinal axis of said wave 
guide and substantially transverse to a pair of 
parallel side walls of said wave guide, a sub 
stantially ?at metallic web positioned at the open 
end of said wave guide in a plane parallel to and 
equidistant from said side walls, said web pro 
jecting outwardly from said open end in the 
direction of said longitudinal axis, a parasitic 
antenna element disposed in said web substan 
tially perpendicular to said web, said antenna 
element extending substantially equal distances, 
through said web and having a length substan- ' 
tially one-half said given wave length of said 
electromagnetic waves, a substantially ?at metal 
lic re?ector disc ?xedly mounted on the outer 
edge of said web substantially perpendicular to 
the longitudinal axis of said guide, and a para 
bolic re?ectorformed with a centrally disposed 
hole therein, said wave guide being ?xedly 
mounted in said re?ector through said hole and 

along the axis of said re?ector, the center of 
radiation of said parasitic element and re?ector 
disc being substantially coincident with the focal 
point of said parabolic re?ector. 

' 8. Electromagnetic wave controlling apparatus _ 
comprising an open-ended wave guide adapted to 
propagate electromagnetic waves in a mode hav 
ing its electrostatic ?eld vector polarized in r a 
direction wholly transverse to a predetermined 
plane coincident with the longitudinal axis of said 
guide,'a substantially ?at metallic web positioned 
at the open end of said guide and substantially 
parallel to said predetermined plane, said web I 
having a thickness small compared tothe cross 
sectional dimensions of said wave guide, at least 
one parasitic antenna element disposed in said 
web perpendicular to said web and a substantially 
?at metallic re?ector disc ?xedly mounted on the 
outer edge of said web and perpendicular to said 
longitudinal axis. ' 

, JOHN STUART FOSTER. 
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