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1. 
This invention relates to antennas, and more 

particularly to improvements in broad-band radi 
ators for directive arrayS. 

It is known to those skilled in the art that a 
radiator may be made to exhibit a relatively con 
stant impedance throughout a Wide band of fre 
quencies by designing it with a diameter which is 
large relative to its length, i. e. the diameter is a 
substantial fraction of the length, or in some 
cases may even be greater than the length. Wari 
ous shapes of radiators such as cylinders, spheres, 
and cones, all follow similar laws in this regard. 
It is found that the impedances of such devices. 
are ordinarily low throughout the operating band, 
This is sometimes a disadvantage, because SOme 
form of impedance transformer may be required 
to use the radiator with commercially available. 
transmission lines having characteristic imped 
ances of the order of 50 to 75 ohms. The fre 
quency characteristics of the impedance trans 
former are superimposed upon that of the radia 
tor itself, usually tending to narrow the effective 
operating band width. Moreover, the necessity 
for providing numerous transformers in a com 
plex array is burdensome from the standpoint of 
construction, as well as that of design. 

Accordingly, it is the principal object of the 
instant invention to provide an improved type of 
radiator structure which may be designed to offer 
a relatively constant high impedance throughout 
a broad band of frequencies. 
Another object is to provide a device of the de 

scribed type which may be adjusted readily by 
cut-and-try procedure to match an existing feed 
System. 
A further object is to provide a device of the 

described type which is of simple, rugged con 
Struction. 
These and other objects will become apparent 

to those skilled in the art upon consideration of 
the following description, with reference to the 
accompanying drawing, in which: 

Figure is an elevation of a dipole radiator con 
structed in accordance with the invention, 

Figure 2 is a section along the plane II-II of 
Figure 1, 

Figure 3 is a view, partly in section of the cen 
tral portion of the device of Figure , 

Figure 4 is a schematic perspective diagram ill 
lustrating a directive antenna, including a radia 
tor like that of Figure , and 

Figure 5 is a graph illustrating the variation of 
impedance with frequency of a system like that 
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It is a comparatively simple matter to design 

an antenna to provide substantially any desired 
impedance at a single frequency, by choosing a 
radiator of the proper length and tuning it to 
resonance at that frequency with a separate re 
active element. Thus it is common practice to 
design dipoles with radiators leSS than one-quar 
ter Wavelength at the desired frequency Of Oper 
ation, so that the impedance at that frequency 
includes capacitive reactance. The dipole is then 
silunted with sufficient inductance to resonate. 
The impedance of the combination is higher at 
resonarice than a similar dipole using self-reso 
nant quarter wave elements by an amount de 
pending upon the reactance required to tune it 
to resonalice, and the self resistance. The higher 
the impedance obtained in this manner, the 
sharper the resonance will be. In other words, 
Figh impedance is secured at the expense of 
band Width. 
The present invention contemplates raising the 

impedance of a radiator in a Somewhat different 
Inanner so as to avoid sharpening the resonance. 
The radiator elements comprise cylinders Sub 
Stantially shorter than one-quarter wavelength, 
as before. However, the reactance required for 
tuning the radiators is distributed along the cyl 
inders, with the reactance elements forming part 
of the radiating structure. By this means, the 
impedance may be maintained at a relatively 
constant high value throughout a wide band of 
frequencies, 

Referring to Figure 1, a dipole radiator con 
Structed in accordance with the present inven 
tion includes a pair of cylindrical rods and 3 
Supported in collinear end-to-end relationship 

... upon an insulating member 5. The member 5 is 
- Secured by means of a clamp 7 to a tubular Sup 
: port, 9. 
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of Figure 4, in terms of the standing wave ratio 
on a line connected thereto. . 55 

Referring to Figure 2, the clamp T is secured by 
means of Screws 8 to a pair of lugs fo, which are 
brazed or welded to the Support 9 to form an in 
tegral part thereof. A pair of coaxial transmis 
Sion lines and 3 extend through the support 
9, With their outer conductors connected to the 
Support 9 and the inner conductors connected re 
Spectively to the cylindrica members and 3. 
See Figure 3. The inner conductors of the lines 

and 3 are connected at their other ends to 
any desired radio translation device, such as a 
transmitter or receiver, not shown. 
Each of the rods f and 3 is provided with a plu 

rality of circular fins of conductive material, ly 
ing in Spaced planes parallel to each other and 
perpendicular to the axis of the rods. In the 
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structure shown in Figure 1, three such fins 5, 7 
and 9 are provided on the rod i, and similar fins 
5, 7' and 9 are provided on the rod 3. The 

above-described fins are secured to the respective 
rods by soldering or brazing to provide effective 
electrical connection thereto. 
The dimensions indicated in Figure are 

those which have been found to be suitable for a 
radio antenna, to operate throughout a band 
centered at approximately 600 megacycles per 
second. The length of each radiator element is 
approximately 6 wavelength. The diameters of 
the fins 5, 9 and 5, 9 are approximately , 
wavelength, and the diameters of the fins f and 
T' are approximately 45 wavelength. The fins 

are relatively close together, being separated by 
about a wavelength. The cylindrical members 
and 3 are approximately is wavelength in di 

ameter. The above dimensions are all referred 
to the wavelength at the center of band. 
Although the theory of operation of the above 

described device is not understood at present 
With sufficient accuracy to enable the exact pre 
diction of the various dimensions required to 
provide given performance characteristics, it is 
clear that the transverse discs add reactances to 
the elements and 3 to provide a broad reSO 
nance at some frequency corresponding to a 
wavelength greater than four times the length 
of each of the elements. The diameters and 
spacings of the discs in the System of Figure 4 
were selected so as to provide a roughly Spherical 
outline. In practice, the discs may be slid over 
the cylinders i and 3 to various positions before 
they are permanently secured, allowing measure 
ments to be taken for determining optinuin po 
sitions of the discs. 
The radiator of Figure 1 was designed to oper 

ate in a parabolic reflector of the type illus 
trated in Figure 4. The particular reflector used 
has a focal length of 6 inches (approximately .3 
wavelength at the center of the band), and a 
width across the mouth opening of 7/2 feet. 
The variations of impedance With frequency of 
the structure of Figure 4 are indicated by the 
curve of Figure 5 which ShoWS the Standing Wave 
ratio as a function of frequency upon a trans 
mission line connected to one of the radiator 
elements of Figure 4. The measurements upon 
which the curve of Figure 5 is based Were car 
ried out only to a frequency of 760 megacycles. 
Definite indications were obtained, however, that 
the standing wave ratio remains within the lim 
its illustrated in Figure 5 up to a frequency of at 
least 800 megacycles. 
The invention has been described as an im 

proved radiator structure, including cylindrical 
radiator elements provided with transverse fins 
spaced longitudinally thereof. By properly pro 
portioning the diameter and length of the cylin 
drical members, and the diameters and spacings 
of the fins, the structure may be designed to 
provide a substantially constant and relatively 
high impedance over a broad band of fre 
quencies. 
I claim as my invention: 
1. A broad band antenna system including a 

conductive reflector in the form of a cylindrical 
parabola, and at least one radiator element com 
prising a tubular conductor coaxial with the 
focal axis of said reflector, and a plurality of 
circular fins disposed on said conductor coaxially 
therewith in spaced planes normal to the axis 
of said conductor, the diameters and the Spac 
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4. 
ing of said fins being such that they form an 
approximately spherical outline. 

2. A radiator element for radio antenna Sys 
tems including a cylindrical rod of conductive 
material and a plurality of flat circular plates 
of conductive material connected to said rod and 
disposed concentrically therewith in planes 
spaced longitudinally thereof and normal there 
to, the spacing and the diameters of said plates 
being such that they form an approximately 
spherical outline centered approximately mid 
way between the ends of said rod. 

3. A radiator for radio antenna, Systems Com 
prising a tubular supporting member, a body of 
insulating material secured to one end thereof, 
a pair of tubular conductive members Secured to 
said insulating body in collinear relationship, 
with their common axis at right angles to that 
of said supporting member, and a plurality of 
circular fins connected to each of Said collinear 
members, disposed in spaced parallel planes per 
pendicular to said common axis, the diameters 
and the spacings of said fins on each of Said con 
ductive members being Such as to form an ap 
proximately spherical outline. 

4. A radiator for radio antenna, Systems Com 
prising a tubular supporting member, a body of 
insulating material secured to one end thereof, 
a pair of tubular conductive members Secured to 
said insulating body in collinear relationship, 
with their common axis at right angles to that 
of said supporting member, a plurality of circular 
fins connected to each of said collinear members, 
disposed in spaced parallel planes perpendicular 
to said common axis, and a pair of coaxial trans 
mission lines extending through said tubular 
Supporting member, with their inner conductors 
connected respectively to said collinear members 
and their outer conductors connected together 
and to said supporting member, the diameters 
and the spacing of said fins on each of Said 
collinear members being such as to form an ap 
proximately spherical outline centered . Sub 
stantially midway of the respective collinear 
member. 

5. A broad band antenna system including a 
conductive reflector in the form of a cylindrical 
parabola, having a focal length of approximately 
0.3X, where A is the wavelength at the mean 
frequency of the band throughout Which the Sys 
tem is to operate, and at least one radiator ele 
ment comprising a tubular conductor coaxial 
with the focal line of said reflector and having 
a diameter of approximately 's A, and a length of 
approximately 6X, and three circular fins dis 
posed on said conductor coaxially therewith in 
planes spaced at intervals of approximately sex 
and normal to the axis of Said conductor, the 
central One of said fins having a diameter of ap 
proximately AA and the other two of Said fins 
having equal diameters of N. 

6. A broad band antenna System including a 
conductive reflector in the form of a cylindrical 
parabola, and at least one radiator comprising 
a tubular supporting member secured at one end 
to the apex of said reflector and supporting at 
its other end a body of insulating material, a 
pair of tubular conductive members secured to 
said insulating body, with their axes in a com 
mon line perpendicular to said supporting mem 
ber, and a plurality of circular fins connected to 
each of said conductive members, disposed in 
spaced parallel planes perpendicular to Said cons 
mon line, and forming two roughly cylindrical 
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Outlines centered respectively at the midpoints 
of Said tubular memberS. 

7. A broad band antenna System including a 
conductive reflector in the form of a cylindrical 
parabola, and at least one radiator comprising 
a tubular supporting member secured at one end 
to the apex of said reflector and Supporting at 
its other end a body of insulating material, a 
pair of tubular conductive members Secured to 
said insulating body, with their axes in a com 
mon line perpendicular to said supporting mem 
ber, a plurality of circular fins connected to each 
of said conductive members, disposed in Spaced 
parallel planes perpendicular to said common 
line, and forming approximately spherical out 
lines centered respectively midway of Said con 
ductive members, and a pair of coaxial transmis 
sion lines extending through said tubular Sup 
porting member, with their inner conductors 
connected respectively to said conductive mem 
bers and their outer conductors connected to 
gether and to said supporting member. 
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8. An antenna System including a conductive 

reflector in the form of a cylindrical parabola of 
focal length 0.3X, where A is the wavelength at 
the mean frequency of the band throughout 
which the System is to operate, and at least one 
radiator comprising a tubular supporting mem 
ber of length 0.3X secured at one end to the apex 
of Said reflector and supporting at its other end 
a body of insulating material, a pair of tubular 
conductive members of lengths 6X and diame 
ters is a Secured to said insulating body, with 
their axes in a common line perpendicular to 
said Supporting member, and three circular fins 
disposed on each of said two conductive mem 
bers coaxially therewith in planes spaced at in 
tervals of sex and normal to said common line, 
the Central ones of said fins have diameters of 
%N and the other of said fins having diameters 
of AA. 

DONALD W. PETERSON. 


