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4. Claims 

This invention relates to wide-band antennas. 
An object of the invention is to provide an an 

tenna, which terminates a transmission line in an 
impedance producing a small reflection over a 
wide frequency band. 
Another object of the invention is to provide a 

novel antenna operating efficiently over a wide 
frequency band. - S. 
Other objects, features, and advantages of the 

invention will be apparent from the following de 
scription and the accompanying drawing, in 
which: ' - - 

Fig. 1 is a top view of an exemplary embodi 
rent of an antenna in accordance With the in 
wention, and 

Fig. 2 is a cross-sectional view of the embodi 
rent ShoW in Fig. 1, take in the plane. 22. 

Referriag now to the drawing, an antenaaiga 
accordance With the invention comprises a con 
ical element 0, a Section 4 of coaxial transmis 
Sion line extending coaxially through the apex 
Of the conical element O, an extension 5 of the 
inner conductor of the transmission line beyond 
the end of the line Section 4, and a plurality of 
electrically conductive rods 2, 3. The conical 
element 0 is constructed of electrically conduce 
tive material. The rods 2, 3 are also made of 
conductive material and may be of tubular or 
Solid cross-section. The conical element 0 is 
conductively attached near its apex to the line 
Section 4 in the plane of its interSection there 
with. The rods 2, 3 preferably are positioned 
perpendicular to each other and to the line Sec 
tion 4 in order to minimize undesirable electrical 
coupling between each rod and the other compo 
nents of the antenna. 
In addition, insulators (not shown) may be in 

corporated in the antenna in order to provide 
adequate rigidity and strength without affecting 
appreciably the electrical characteristic of the 
antenna. 
As shown in the drawing, the antenna may be 

energized by a radio frequency generator 6 cou 
pled to the antenna by means of the transmission 
line . . In order to effect efficient radiation of 
the power developed by the generator 6, it is nec 
essary that the characteristic impedance of the 
line it match the antenna impedance measured 
at the lower end of the line section 4. A fur 
ther requirement for the efficient radiation of 
energy is the elimination of radio frequency cur 
rent on the exterior surface of the line . 
The rods 2 and 3 terminate the Outer Surface 

of line section 4 near the apex of the conical 
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quency is changed. The variation of the admit 
tances of the rods tends to compensate for the 
laying impedance of elements, 4 and 5 so that 
the antenna terminates the line, it with a reason. 
ably constant impedance as the frequency is 
Yaried. S. y - - 

The rods. 2, 3 may be constructed so, that the 
lengths thereof, may be readily adjustable. For 
example, a telescoping type of construction 
be used. 
The outer Surfaces of the antenna components 

radiate the energy supplied to the antenna by the 
radio frequenc erator it. The line section 
4 constitutes a transformer which natches the 
normally high, but reaSQnaply constant resistance 
characteristic of the raduating portion of the an 
tenna to the characteristic impedance of the line 

and at the same time, suppresses by cancellar 
tion the normally varying reactance character 
istic of the radiating portion of the antenna. 
The conical element it constitutes a broad 

band detuning device which preserves the unbal 
anced property of the coaxial transmission line 

and thereby prevents radiation from the outer 
Surface of the line . 
The dimensions of an antenna, according to the 

invention may be referred to the wavelength, A, 
corresponding to the lower frequency limit of the 
band of frequencies over which efficient opera 
tion is desired. The dimensions indicated in the 
drawing are those of a model of the invention 
which proved to operate Satisfactorily over a two 
to one frequency ratio. In the particular emi 
bodiment herein illustrated the extended portions 
of conductor 4 and inner conductor 5 are each 
.11 A long. Rods 2 and 3 are .11 A and .15 A 
long respectively and conical member 0 13 A 
long. 
In a satisfactory model of the antenna, which 

was designed to match a 50 chim transmission 
line, the optimum value of characteristic imped 
ance of the line Section 4 Was found to be of the 

The Optimum lengths of the 
rods 2, 3 may best be determined experimental 
ly by adjusting the lengths of the rods individual 
ly to maintain a Satisfactory impedance match 
between the line and the antenna, over the en 
tire operating frequency band. 

It will be understood that the invention is not 
limited by the exemplary embodiment herein de 
Scribed and that the Scope of the invention is to 
be determined by reference to the appended 
claims. 
The invention described herein may be manu 

element iO in admittances which vary as the fire- BS factured and used by or for the Government of 
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the United States of America for governmental 
purposes without the payment of any royalties 
thereon or therefor. 
What is claimed is: 
1. An antenna comprising a substantially con 

ical element, a coaxial transmission line passing 
through the conical element coaxially therewith, 
the outer conductor of the line being conductive 
ly attached to the conical element in the plane of . 
intersection therebetween, an extension of the 
outer conductor of the line beyond the plane of : 
intersection with the conical element, said ex 
tension consisting of a cylindrical conductor 
equal to a fractional part of a quarter Waver ...'. 3. . 

4. 
conductor of the line beyond the end of the outer 
conductor, and a plurality of conductive rods of 
unequal lengths conductively attached to the oute 
er conductor and extending perpendicularly away 
therefrom in said plane of intersection. 

4. An antenna comprising a substantially con 
ical element, a coaxial transmission line passing 
through the conical element coaxially therewith, 
the outer conductor of said line being conductive 
ly attached to the conical element in the plane 
of intersection therebetween, an extension of the 
outer conductor of said line beyond the apex of 
the conical element, an extension of the inner 
conductor of said line beyond the end of the outer 

length long at the low end of the frequency band 5...conductor, and a conducting surface extending 
to be covered and an extension of similar length 
of the inner conductor of the line beyond.the end. . . 
Of the outer conductor. 

2. An antenna comprising a substantially con 
ical element, a coaxial transmission line passing 
through the conical element coaxially therewith, 
the Outer conductor of the line being conductively 
attached to the conical element in the plane of 
intersection therebetween, an extension of the 
outer conductor of the line beyond the apex of 
the conical element, an extension of the inner 
conductor of the line beyond the end of the outer 
conductor, and a plurality of conductive rods 
conductively attached to the outer conductor and 

at right angles to the outer conductor of said 
transmission line and attached thereto at the 
plane of intersection of said line and said con 
ical element. 

20 DOUGLAS W. WILSON. 
RALPH. E. TAYLOR. 

REFERENCES: CTED 

The following references are of record in the 
25 file of this patent: 

extending perpendicularly away therefrom in so 
said plane of intersection. 

3. An antenna comprising a Substantially con 
ical element, a coaxial transmission line passing 
through the conical element coaxially therewith, 
the outer conductor of the line being conductively 

intersection therebetween, an extension of the 
outer conductor of the line beyond the apex of 
the conical element, an extension of the inner 

attached to the conical element in the plane of 35 
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