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This invention relates generally to electrical 
apparatus and more particularly to antennas. 

In Some antenna, applications the number of 
desirable characteristics of an antenna, may be 
COehler'OU.S. 

For example, the antenna, may be required to 
meet rigid Specification regarding such charac 
teristics as directivity, band width, polarization, 
input impedance, and physical size and weight. 
Additional characteristics of antenna, which may 
determine its usefulness in applications, such as 
radio frequency direction finding systems, relates 
to the constancy of the shape of the antenna re 
sponse pattern as the operating frequency is 
Varied. Generally, the shape of an antenna pat 
tern varies substantially as the operating fre 
quency is varied. 

In many antenna, applications, direction find 
ing Systems for example, a shifting antenna pat 
tern is undesirable and may admit confusion in 
the interpretation of the intelligence presented 
by the radio frequency apparatus. 

It is an object of the present invention to pro 
vide an antenna, particularly adapted for use with 
radio frequency direction finding systems. 

It is also an object to provide an antenna, 
whose response pattern remains substantially 
constant in shape over a wide range of operating 
frequencies. 
An antenna, which accomplishes the aforesaid 

objects, consists of a balanced, sleeved, dipole 
with four auxiliary stub radiators attached to the 
dipole. A center fed dipole has its central por 
tion enclosed concentrically in a metallic sleeve 
which has a large circumference with respect 
with its length. The ends of the dipole, which 
protrude beyond the ends of the sleeve, are en 
larged to approximately the size of the sleeve. At 
each end of the sleeve, two auxiliary stub radi 
ators are attached to the dipole. These stubs are 
oriented perpendicularly with respect to the lon 
gitudinal axis of the dipole and all four stubs are 
in the same geometric plane. 
Other objects, features and advantages of this 

invention will suggest themselves to those skilled 
in the art and will become apparent from the 
following description of the invention taken in 
connection With the accompanying drawings in 
which: 

Fig. 1 is an elevation of an antenna embodying 
the principles of this invention; and Fig. 2 is an 
end view of Fig.1. 

Referring now to Fig. 1, a balanced dipole Con 
sisting of dipole elements 0 and has its cen 
tral portion concentrically enclosed by a metallic 
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sleeve f2. The outer ends of dipole elements to 
and i? are enlarged to approximately the size of 
sleeve 2. Two auxiliary radiator stubs, 3 and 
4, are connected to dipole element Operpendic 

ular to the longitudinal axis of dipole element 10, 
near one end of sleeve 2. Similarly, two aux 
iliary radiator stubs 5 and 6 are connected to 
dipole element ff. Stubs 3, 4, 5 and 6 are 
all in the same geometrical plane. This sleeved 
dipole antenna is center fed and two conductors, 
7 and 8 respectively, of a balanced two wire 

transmission line, are inserted through holes in 
sleeve 2, and connected to the dipole elements. 
Conductor f7 is connected to an end of dipole ele 
ment 0 and, Similarly, conductor 8 is connected 
to dipole element . 

Referring now to Fig. 2, an end view of Fig. 1 is 
shown and the same reference numbers used in 
Fig. 1 are again repeated. 
Generally, the radiation characteristics of an 

antenna, when used for transmitting, are similar 
to the response characteristics of that antenna 
When used as a receiving antenna. Consequently, 
for the purpose of explanation, the device of this 
invention will be considered as a transmitting 
antenna. 
Conductors T and 8 apply equal and opposite 

Voltages to dipole elements 0 and fl. The en 
larged ends of dipole elements O and radiate 
Some energy into space but their principal func 
tion is to electrically excite sleeve 2, which con 
tributes most of the radiation from this antenna. 
Having a large surface area, and a large periphery 
compared to its length, sleeve 2 is closely cou 
pled to Space and hence, readily radiates any 
radio frequency energy induced on it. 

If the bidirectional characteristics of this an 
tenna pattern are to be utilized, the antenna, 
should be oriented so that the four stubs 3, 4, 
5 and 6 are in a plane which is perpendicular 

to the desired directions of maximum radiation. 
The total length of the antenna should be of the 
Order of one-third of a wavelength correspond 
ing to the lower operating frequency. The length 
of each of stubs 3, 4, 5 and f6 should be about 
one-tenth of a wavelength corresponding to the 
abovementioned lowest operating frequency. 

It has been found experimentally that the addi 
tion of stubs 3, 4, 5 and 6 to the dipole ele 
ments, substantially influences the antenna pat 
tern characteristics. These stubs have no pro 
nounced effect other than to control the radi 
ation pattern of the antenna. When these four 
stubs are used with the antenna, the radiation 
pattern of the antenna maintains a substantially 
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constant shape as the operating frequency is 
Varied over wide ranges. With conventional an 
tennas, when the operating frequency is varied 
over wide ranges, the antenna, pattern often 
changes rapidly in directivity, the magnitude of 
minor lobes vary, and the main lobe may even 
Split into Several secondary lobes. 
The principle of operation of these stubs 3, 

4, 5 and 6 is not at the present time well 
understood, however, it has been established ex 
perimentally that the use of these stubs does al 
low an antenna, to be used over wider ranges of 
frequency, before the shape of the antenna pat 
tern becomes distorted. 
The antenna, herein disclosed has been used 

with a small section of a parabolic reflector to 
obtain a broad band, unidirectional antenna for 
use with direction finding systems. 
In this particular application, the antenna 

operated over a frequency range of approximater 
ly 5 to , and within this frequency range the 
lobe pattern remained substantially constant in 
shape and the gain of the antenna was equal to 
or better than that of a standard dipole in free 
Space, 
While there has been here described what is 

at present considered to be the preferred em 
bodiment of the invention, it will be obvious to 
those skilled in the art that various changes 
and modifications may be made therein without 
departing from the Scope of the invention as set 
forthin the appended claims. 
What is claimed is: 
1. A broad band directional plane polarized 

antenna, including a center fed exciter dipole 
having outer ends larger in diameter than the 
central portion, a tubular conductive sleeve 
radiator concentrically enclosing the central por 
tion of Said dipole, and a plurality of stubs con 
nected to said dipole near the ends of said sleeve 
radiator, the longitudinal axis of each of said 
stubs being perpendicular to the longitudinal 
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4. 
axis of Said dipole whereby the shape of the 
response pattern of said antenna is directional 
and remains substantially constant throughout 
the operating frequency band. 

2. A plane polarized antenna, with a substan 
tially constant directional radiation pattern over 
a broad operating frequency band including a 
pair of center-fed exciter dipole elements having 
a total length approximately one-third of a 
Wavelength corresponding to the lowest operating 
frequency and outer ends of larger diameter than 
the central portions, a metallic sleeve radiator 
concentrically enclosing and insulated from the 
Central portions of Said dipole elements with the 
enlarged ends of Said dipole elements extending 
beyond the ends of said sleeve radiator, four 
identical cylindrical stubs each having a length 
approximately One-tenth of a wavelength corre 
Sponding to the lowest operating frequency, two 
of Said stubs being connected to one of said di 
pole elements near an end of said sleeve radiator 
and two of said stubs being connected to the 
other of Said dipole elements near the other end 
of Said sleeve radiator, each of said four-stubs 
being Oriented perpendicularly with respect to 
the longitudinal axis of said dipole elements and 
all of Said stubs being in the same geometrical 
plane, and a two-wire feed line connected to said 
dipole elements near their centers. 

ARTHUR DORNE. 
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