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My present invention relates to directive radio 
antennas in general and in particular to antenna, 
(means for illuminating a parabolic reflector with 
energy from a wave guide extending through and 
along the axis of such a reflector. 
In radio apparatus employing frequencies suf 

ficiently high to permit the use of wave guides 
for transmission lines and parabolic reflectors 
as elements in the antenna systems thereof, it 
is convenient to construct a directive antenna, 
of a parabolic reflector or paraboloid having an 
Open ended wave guide transmission line 
mounted in and projecting through a hole at 
the center and along the axis of such reflector 
up to, but not quite touching the focal point 
thereof. Energy emerging from the open end of 
the Wave guide is then reflected to the parab 
oloid by a small disc mounted on suitable 
framework near the mouth of the wave guide. 
The reflecting disc and mouth of the Wave guide 
are uSually positioned to include between them 
the aforementioned focal point. 
A chief difficulty with this type of illuminat 

ing source for a parabolic reflector is that in 
effect a ring source of illumination is obtained 
from the reflecting disc rather than a point 
Source and therefore the energy illuminating 
the paraboloid cannot be made to come effec 
tively from the focal point thereof... Conse 
quently the beam reflected 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. 

It is therefore an object of my invention to 
provide illuminating means for a parabolic re 
flector that will produce a point source of radia 
tion which may be adjusted substantially to 
coincide with the focal point of the parabolic 
reflector. . 
It is a further object. of my invention to pro 

vide such illuminating means that will be self 
supporting mechanically and require no ex 
ternal struts or framework. 

It is a still further object of my invention to 
provide such illuminating means that will be 4s * - - - - - - - - - - - - - - -- " - - - - - - - - - - - - - - - - 

mode is a TE10 mode. Other modes having sim able to be mounted in the open mouth or end of 
a wave guide without interfering with or atten 
luating the energy coming from the waveguide. 

It is another object of my invention to provide. 
means for supporting in the neighborhood of 50. 
the mouth of a wave guide one or more half 
wave antenna elements which means will not 
interfere with or attenuate energy proceeding 
from or into the waveguide. 

8 Claims. (CI. 250-33.63) 
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vention will become apparent upon a careful 
consideration of the following detailed descrip 
tion when taken together with the accompany 
ing drawing, the figures of which illustrate 
typical embodiments of my invention. 

Fig. 1 is an isometric view partly cut away 
of a paraboloid illuminating means of my in 
Vention w 

Fig. 2 is a transverse Section...looking into the 
plane defined by the lines II-II of Fig. 1; 

Fig. 3 is a transverse section looking into the 
plane defined 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 ill 
luminating means of the type illustrated in Figs. 
1, 2, and 3 mounted in a parabolic reflector. 
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other objects and features of my present in-ss. 

In Figs. 1, 2, and 3, a rectangular waveguide 
f has an open end 2 in which a web. 3 of flat 
metal is mounted. The web. 3 is mounted across 
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 2. A 
parasitic antenna element 4, which may be a 
half wave element is mounted substantially per 

* pendicularly in the web. 3 along the line of the 
axis A-A of the waveguide ... A disc 5 which 
may be circular in-shape, is preferably perpen 
dicularly mounted on the longer of the two 
parallel edges of the web 3. Matching dia 
phragms 6 are provided in the wave guide to 
match the impedance of the antenna, 4 and re 
flector 5 combined to the wave guide . These 
diaphragms 6 introduce a shunt susceptance in 
a known and usual fashion. . . . . . . . . . 
The apparatus illustrated in Figs. 1, 2, and 3 

operates to provide a substantially point source 
of radiation at a point between the parasitic 
antenna, element 4 and the circular disc reflector 
5, as illustrated in Figs, 2 and 3. The operation 
of this apparatus is as follows. The wave guide 

is adapted to propagate electromagnetic waves 
in a mode, having its electrostatic field vector 
Substantially wholly transverse to the longitu 
dinal axis A-A of the wave guide... Such a 
ilar desirable characteristics may be used if de 
sired. When energy in the TE10 mode of oscil 
lation exists in the wave guidel, the web.;3. 
will have no effect upon the electrostatic field 
vector of that mode, for the reason that these 
vectors will be directed between the wide sides, 
of the wave guide. , in a direction sub; 
perpendicular to the plane of the we 
ever, the parasitic antenna rele 
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disposed perpendicularly to the plane of the Web 
3, is substantially parallel to the direction of 
the aforementioned electrostatic field vectors, 
and will become a parasitic radiator when for 
example energy emerging from the wave guide 

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 reflector 5. This energy will be re 
flected from the disc 5 and will meet with other O 
waves coming from the wave guide and the 
antenna, element 4. Relatively strong radiation 
will come from the antenna, element 4 ina.Smuch 
as this element is substantially a half Wave 
radiator, and therefore, resonant to the energy 
emerging from the wave guide f. The net effect 
of the energy being re-radiated from the antenna. 
element 4 and reflected from the disc 5 will be 
to provide an apparent point Source of radiation 
I. It should be apparent that if the apparatus 
of Figs. 1, 2, and 3 is properly located with 
respect to a parabolic reflector, the energy ap 
pearing to come from the point 7 Will be re 
flected by such a parabolic reflector as a relatively 
high collimated narrow beam having very Small 
side lobes when the point T is made to be sub 
stantially coincident with the focal point of Such 
a parabolic reflector. 

In Fig. 4 apparatus like that shown in FigS. 1, 
2, and 3 is employed in combination with a para 
bolic reflector 5 to produce an antenna having 
a relatively narrow and highly collimated beam 
with high gain in the major lobe and relativvily 
small side lobes. A wave guide 0, similar to the 
wave guide , of Fig. 1, has an open end 2, with 
the edges 3 of the upper and lower Walls and 

respectively cut away or beveled in the neigh 
borhood of the opening 12. A Web 3, antenna. 
element 4, and reflector disc 5, all substantially 
identical to similarly numbered elements in the 
apparatus of Fig.1, are provided in the Opening 
12. The web is mounted across the opening 2 
in the narrow walls of the wave guide O. Im 
pedance matching diaphragms 6 substantially 
identical to similar diaphragms in the apparatus 
of Fig. 1 are also provided. The wave guide fo 
is mounted in and through the parabolic reflector 
15 substantially along the principal axis B-B 
thereof. Thus the longitudinal axis of the wave 
guide O and the principal axis of the parabolic 
reflector 5 are substantially coincident. The 
electrostatic field vector-E of the energy in the 
wave guide 0 is directed between the upper wide 
wall and the lower wide wall fl' of the wave 
guide O. The point 7 from which the energy 
radiated by the antenna, 4 and reflecting disc 5 
in combination appears to be coming is located 
substantially coincident with the focal point of 
the reflector f 5. Thus energy f6 radiating from 
this point 1 is directed at the reflecting surface 
8 of the parabolic reflector f5 and is reflected 
from that surface as substantially parallel rays 
of radiant energy 7. Since the reflected energy 
will be comprised of substantially parallel rays , 
it follows that, the major lobe of the antenna. 
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 7 of the illu 
minating means of my invention is placed sub 
stantially coincident with the focal point of the 
parabolic reflector 5the major lobe of the an 
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tenna of Fig. 4 will be narrow and have high gain 
while the minor lobes will be relatively small and 
of negligible importance. 
Although various dimensions and proportions 5. 

- - - ... -- 

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 Figs. 2 and -3 the Web 3 
extends outwardly from the wave guide , a dis 
tance substantially equal to 0.446 times the free 
space wave length. A of radiation from the wave 
guide f, the diameter of the reflecting disc 5 is 
substantially equal to 1.97a, and the parasitic an 
tenna, element 4 is placed a distance substantially 
equal to 0.273A inside the nearer Surface of the 
reflecting disc 5 or correspondingly a distance 
substantially equal to 0.173M from the opening 2 
of the wave guide, and is of a length. Substan 
tially equal to 0.546X. 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. 

It is to be understood that the web. 3 need not 
be trapezoidally-shaped, or have any particular 
shape, and that the re-radiating means of my 
invention may comprise one or more parasitic 
antenna, elements similar to the antenna element 
4. Therefore, although I have shown and de 
scribed only certain specific embodiments of my 
invention, it is understood that the invention is 
not to be limited except insofar as is necessitated 
by the prior art and spirit of the appended claims. 

I claim: . . 
1. Electromagnetic wave controlling apparatus 

comprising, an open ended wave guide adapted 
to propagate electromagnetic waves in a mode 
having its electrostatic field vector polarized in a 
predetermined direction substantially wholly 
transverse to the longitudinal axis of Said Wave 
guide, a substantially flat 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 of said 
longitudinal axis, and at least one parasitic an 
tenna, element substantially perpendicularly dis 
posed in said Web. - 

2. Electromagnetic wave controlling apparatus 
comprising, an open ended rectangular wave 
guide adapted to propagate electromagnetic 
waves in a mode having its electrostatic field vec 
tor polarized in a predetermined direction sub 
stantially wholly transverse to the longitudinal 
axis of said wave guide, a substantially flat metal 
lic web substantially centrally disposed across. 
the open end of said wave guide in a plane sub 
stantially perpendicular to said predetermined 
direction and projecting outwardly from said end 
substantially in the direction of said longitudinal 
axis, and at least one substantially half wave 
parasitic antenna, element substantially perpen 
dicularly disposed in said web and extending sub 
stantially equal distances therethrough. 

3. 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 field vector polarized in a prede 
termined direction substantially wholly trans 
verse to the longitudinal axis of said wave guide, 
a Substantially flat metallic web having first and 
second paralleledges, disposed with the first of 
said parallel edges across the open end of said. 
wave guide in a plane substantially perpendicular 
to said predetermined direction and projecting 
outwardly from said wave guide substantially 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 fixedly 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 0.446N, said parasitic 
antenna, element is disposed outwardly from Said 
wave guide a distance substantially equal to 
0.173X and is substantially 0.546N long, and Said 
disc is of a diameter substantially equal to 1.97N, 
where X is the free space wave length of energy 
at the operative frequency for said apparatus. 

5. A directive radio antenna, comprising, a 
parabolic reflector having a centrally disposed 
hole therein, an elongated open ended Wave guide 
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fixedly mounted in said reflector through Said 
hole and extending into said reflector 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 field 
vector polarized in a predetermined direction 
substantially wholly transverse to Said longitu 
dinal axis, a substantially flat metallic Web dis 
posed at the open end of said wave guide in a 
plane substantially perpendicular to Said rede 
termined direction 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 flat metallic reflector disc fixedly 
mounted on the outer edge of said Web Substan 
tially perpendicular to said axis, the center of 
radiation of Said parasitic element and reflector 
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 field 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 flat 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 flat metallic reflector disc fixedly 
mounted on the Outer edge of said web and sub 

6 
stantially perpendicular to said longitudinal 
aXI.S. 

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 field 
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 flat 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 flat metal 
lic reflector disc fixedly mounted on the outer 
edge of said web substantially perpendicular to 
the longitudinal axis of said guide, and a para 
bolic reflector formed with a centrally disposed 
hole therein, said wave guide being fixedly 
mounted in said reflector through said hole and 
extending into said reflector through said hole 
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along the axis of said reflector, the center of 
radiation of said parasitic element and reflector 
disc being substantially coincident with the focal 
point of said parabolic reflector. 

8. Electromagnetic wave controlling apparatus. 
comprising an open-ended wave guide adapted to 
propagate electromagnetic waves in a mode haW 
ing its electrostatic field vector polarized in a 
direction wholly transverse to a predetermined 
plane coincident with the longitudinal axis of said 
guide, a substantially flat metallic web positioned 
at the open end of said guide and substantially 
parallel to said predetermined plane, Said Web 
having a thickness Small compared to the croSS 
sectional dimensions of said wave guide, at least 
one parasitic antenna, element disposed in said 
web perpendicular to said web and a substantially 
flat metallic reflector disc fixedly mounted on the 
outer edge of said web and perpendicular to said 
longitudinal axis. 

JOHN STUART FOSTER. 
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