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HORN RADAOR, ADAPTED TO BE FED BY 
A COAXIAL LINE 

Henry J. Ribet, Cambridge, Mass., and Jack 
Steinberger, Chicago, Ill., assignors, by mesne 
assignments, to the United States of America 
as represented by the Secretary of War 
Application April 30, 1946, Serial No. 665,938 

1 Claim. 

This invention relates to devices for radiating 
waves of electromagnetic energy such as used 
in high frequency communication systems in 
cluding radio object-locating systems. More 
particularly the invention is directed to a device 
for adapting the principles of a flared horn type 
radiating element, directly to the termination of 
a coaxial conductor transmission line or the like. 
A radiating element of the horn type has wide 

application and can be used to in atch a Wave 
guide transmission line to free space and thus 
may be used to radiate waves of electromagnetic 
energy directly to free space. Another applica 
tion is in feeding energy to, and illuminating, a 
reflector adapted to direct energy into free space 
in any desired beam pattern. Heretofore, a horn 
type radiating element has required a hollow 
pipe waveguide for feeding energy thereto. In 
the cases where the energy is transmitted from 
its Source by a coaxial line, it has been necessary 
to have a coupling device from the coaxial line 
to a hollow pipe waveguide for feeding the horn. 
The present invention eliminates the need for 
a coupling device by terminating a coaxial Con 
ductor type transmission line in a flared horn 
type Section. 

Accordingly, it is one of the objects of the 
present invention to provide a flared termination 
to a coaxial conductor line whereby energy may 
be radiated directly therefrom. 

It is another object of the invention to pro 
Wide a horn type termination to a coaxial trans 
mission line and in Which the inner conductor 
is disposed in Such a manner that it is effective 
as a dipole Section, the orientation of the dipole 
Section deterinining the plane of polarization of 
the ladiant energy. 

For a better understanding of the invention 
together With other and further objects thereof, 
reference is had to the following description of 
the invention taken in connection with the ac 
companying drawing, in which: 

Fig. 1 is a diagrammatic longitudinal sectional 
View of a coaxial transmission line according to 
the invention; 

Fig. 2 is a front perspective view of a horn type 
termination to a coaxial transmission line ac 
cording to the invention; and 

FigS. 3 and 4 aire Sectional views taken on the 
lines 3-3 and 4-4 of Fig. 2, respectively. 

Referring to Fig. 1 there is shown a coaxial 
conductor transmission line having a center 
conductor and an outer concentric conductor 
2. Coaxial line it may be connected or cou 

pled in any desired or well known manner to a 
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Source of electromagnetic energy (not shown). 
The free end of Otter conductor 2 is fiared out 
wardly as at 3 to form a circular mouth 4 
which has a greater dialetter than that of the 
outer conductor 2 with the plane of the mouth 
or aperture substantially perpendicular to the 
axis of coaxial line 3. he inner conductor 
which would normally extend beyond the free 
end of oiter conductol 2 is bent near the end 
thereof in such a manner that the end portion 
f5 lies substantially in or parallel to the aperture 
plane 4 of the flared portion 3 with the end 6 
of inner conductor approaching close to the 
periphery of the aperture 4. As shown, the end 
6 preferably is slightly spaced fron, although it 
may actually touch and be connected to the pe 
ripheral portion of flared portion 3 forming 
aperture 4. The bent end portion 5 of inner 
conductor acts in cooperation With the outer 
conductor as a dipole radiating element. When 
the end portion 5 is oriented vertically, vertical 
polarization may be obtained and similarly when 
Oriented in a horizontal nanner, horizontal 
polarization resultS. 
The dimensions of the coaxial line 8, and of 

the angle of flare and length of the flared portion 
3 may be determined to suit considerations of 
impedance matching and beam directivity ac 
cording to established waveguide horn standards. 
It has been found that the standing wave ratio 
is small, the gain is relatively good and the fre 
quency response is broad with the flared horn 
termination of a coaxial transmission line as 
hereinbefore described. 

Figs. 2, 3 and 4 show a slight modification of 
the aforesaid structure which has more practi 
cal aspects as an antenna. In these figures, 
flared horn 20 is constructed in a manner similar 
to that described with reference to Fig. 1. The 
flared portion 2 may be made as a separate 
casting of electrically conductive material which 
may be connected at its throat portion 22 to a 
coaxial conductor transmission line. To facili 
tate connections with the transmission line a 
suitable connecting or coupling member 23 may 
be provided. In this embodiment, the flared horn 
portion 2 is bent so that the plane of its mouth 
or aperture 24 is substantially parallel to the axis 
of the coaxial transmission line or of the throat 
portion 22. The inner conductor 25 is curved 
to follow the contour of the axis of the flared 
horn portion 2 and then bent at right angles 
so that the bent end portion 26 lies substantially 
parallel to the aperture plane as shown more 
clearly in Fig. 4. Thus, the structure is similar 
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to that described with reference to Fig. 1. If de 
sired, the horn 20 may be weatherized by insert 
ing a sealing member 27 of dielectric material 
such as sold under the trade name “Styraloy' in 
the aperture region of the horn 2G, a Suitable 
groove 28 being provided in member 29 for re 
ceiving the bent end portion 26 of the inner con 
ductor 25. 
One advantage of the horn structure as shown 

in Figs. 2, 3 and 4 is that it may be rotated about 
the axis of the coaxial transmission line for 
radiating energy through 360° in azimuth. 
While there has been described what is at 

present considered the preferred embodiments of 
the present invention, it will be obvious to those 
skilled in the art that various changes and modi 
fications may be made therein without depart 
ing from the invention. 
What is claimed is: 
A horn-shaped radiating element for high fre 

quency electromagnetic energy adapted to be 
connected directly to a coaxial conductor trans 
mission line, comprising a throat portion adapted 
to be connected to the Outer conductor of the 
coaxial line, a portion flared out Wardly from said 
throat portion and terminating in a Substantially 
circular open mouth, the rate of flare of Said 
flared portion being designed to match the im 
pedance of the coaxial line to the radiation in 
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4. 
pedance, said flared portion being bent, the plane 
of said open mouth being parallel to the axis of 
said throat portion, an inner conductor located 
Substantially centrally Within Said throat and 
flared portions, one end of said inner conductor 
being adapted to be connected to the central Con 
ductor of the coaxial line, the opposite end of 
said inner conductor being located in the center 
of said open mouth, an end portion connected at 
One end to Said opposite end of said inner con 
ductor and located Substantially in the piane of 
Said open mouth, Said end portion being effec 
tive as a radiating element, the Orientation of 
Said end portion determining the plane of polari 
zation of the radiated energy, and weatherproof 
ing material located across said open mouth and 
being provided with a groove for said end portion, 

HENRY J. RIBET. 
JACK STEINBERGER, 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 
2,281,274 Dallenbach et al. ---- Apr. 28, 1942 
2,425,716 Barrow ------------ Aug. 19, 1947 


