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This invention relates to antennas, and more 

particularly to broad-band directive antennas 
suitable for directional transmission oi television 
signals and the like. 
The principal object of the instant invention 

is to provide an improved method of and means 
for compensating the variations with frequency 
of the reactances of the radiator elements of a 
directive antenna. 
Another object is to provide an improved direc- - 

tive antenna in which the reactance of one 
radiator or group of radiators is balanced by the 
similar reactance of another radiator or group 
of radiators, throughout a relatively wide band of 
frequencies. 
A further object of the present invention is to 

provide an antenna system of the described type 
which is simple and rugged in structure, easily 
designed for specific performance requirements, 
and involves no critical adjustments. 
The invention will be described with reference 

to accompanying drawing, oi which Fig-ure 1 
is a schematic plan view of an antenna system 
embodying the invention, 
Figure 2 is a geometrical diagram used in deriv 

ing the directive pattern of the system of Figure l, 
Figure 3 is a graph showing the directive pat 

tern of an antenna of the type illustrated in Fig 
ure l, as calculated and as measured experimen 
tally, and 

Figure 4 is a schematic diagram oi a modified 
form oi the antenna of Figure 1. 

Referring to Figure l, a pair oi dipole structures 
I and 3 are supported in front of a conductive 
screen or reflector 5. Side members 'I, similar to :1, 
the screen 5, are provided at the ends of the screen 
5, and a partition 9, also of conductive mate 
rial, is disposed between the radiators I and 3. 
The top and bottom of the screen structure may 
be left open, as in Figure l. The screen 5 may 
be dat, as shown, or curved to a parabolic or other 
shape. It is important, however, that the radi 
ators I and 3 be separated by the shield il, to mini 
" F e coupling between them. 

radiators I and 3 may be oi any known 
type. In the present example, each radiator com 
prises a so-called slotted dipole, including cylin 
drical radiator elements I! and I3 secured to a 
tubular support i5, which is provided with a slot 
.il extending approximately one-quarter wave- i 
length _down from the elements Il and I3. The 
radiator I' is fed by a coaxial line I9, which has 
its outer conductor connected to the support I5 
and its inner conductor extending up within the 
slotted portion of the support I5 and connected 
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to the junction of the radiator element II with 
the support I5. This arrangement constitutes a 
simple and effective way oi feeding the dipole, 
which is symmetrical or balanced to ground, from 
the coaxial line I9, which is unsymmetrical to 
ground. 
The radiator 3 is connected like the radiator I 

to a coaxial line 2l. The lines I9 and 2I diiîer 
in length by one-quarter wavelength, the line I9 
in this case being one wavelength long, while the 
line 2I is 3A wavelength long. The lines I9 and 
2I are connected together at a junction point 23, 
to which a main feed line 25 is also connected. 
The final portion of the main feed line 25 may 
include an impedance transformer of the 
cascaded quarter wave line type, such as that de 
scribed and claimed in U. S. Patent 2,249,597. In 
the present illustration the transformer includes 
two sections 2'I and 29. The section 21 is designed 
to have a characteristic impedance somewhat 
higher than the impedance presented at the junc 
tion point 23 by the lines I9 and 2i and the sec 
tion 29 is designed to have a characteristic im 
pedance somewhat lower than that of the line 

This arrangement enables the use of iden 
tical structures for the lines I9, 2 I, and 25, While 
maintaining impedance match throughout a 
broad band of frequencies. The dipoles I' and 3 
are preferably designed to match the lines I9 
and 2I at their resonant frequency. 
In the operation of the above-described sys 

tem, energy applied to the junction point 23 
through the feed line 25 is divided equally between 
the radiators I and 3. At the resonant frequency, 
the radiators present purely resistive impedance 
to their respective lines I9 and 2l, so that no 
standing waves appear in the system. At fre 
quencies lower than the resonant frequency, the 
impedances presented by the dipoles include ca 
pacitive reactance. The reactance of the radi 
ator I is transferred without change by the line I9 
to the point 23, where it appears as a shunt ca 
pacitance. Since the line 2I is only 2%; wavelength 
long, however, the reactance of the radiator 3 is 
inverted, appearing at the point 23 as a shunt 
inductance. The inductive reactance presented 
by the line ZI is equal to the capacitive reactance 
presented by the line I9, so that the net effect 
at the point 23 is» that of a parallel resonant cir 
cuit of such high impedance as to have a prac 
tically negligible shunting eiîect. Thus only the 
resistive components of the impedances of the 
radiators I and 3 remain at the point 23 and the 
impedance match to the feed line 25 is substan 
tially the same as at resonance. Operation at fre 
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quencies higher than the resonant frequency is 
similar to that described above with the exception 
that both radiators are inductive, so that the line 
2l presents capactive reactance at the junction 23 
While the line i9 presents an equal inductive re 
actance. This reactance cancellation is effected 
throughout a very wide band of frequencies, ena 
bling eiîicient power transfer over a frequency 
range of better than 2:1. 

Since the radiators l and 3 are fed in quadra 
ture, rather than in phase, the directive pattern 
will be somewhat unsymmetrical, with the axis of 
maximum radiation extending slightly to one side 
of the mechanical center line of structure. Re 
ferring to Figure 2, the radiators are represented 
by points i and 3, disposed equally distant on op 
posite sides of the axis A--A. In the present in 
stance, it is assumed that the radiators are sep~ 
arated from each other by ZA; wavelength. The 
dipoles l and 3 are fed in quadrature. The 
theoretical horizontal pattern is proportional to 

where gb is the angle referred to the axis A-A 
The first term is the directivity function of two 
point sources spaced 240° and fed in quadrature. 
The second term is the factor for the image pro 
duced by an inñnite screen 90° behind the radi 
ators. The third term is the directivity factor 
for a short dipole. This directive pattern is rep 
resented graphically in Figure 3 by the solid curve. 

Experimental measurement of the directive 
pattern of an antenna similar to that of Figure l 
results in the dash curve or" Figure 3. It is ap 
parent that the direction of maximum radiation 
is at an angle of approximately 20° to the physical 
axis of the structure. Since the reflector tends 
to provide concentration of the radiation directly 
along the physical axis, the sharpness of the beam 
may be improved to a slight extent by displacing 
the radiators l and 3 with respect to each other 
in the direction of the axis, so as to align their 
pattern. with that of the reflector. r)This 4arrange, 
ment is illustrated in Figure 4, where the radiator 
l is advanced by a distance S with respect to the 
radiator 3. The perpendicular bisector BWB of 
the line between the radiators is now at an. angle 
of yto the axis A--A, where 

The distance S is made such that the angle a is 
approximately 20°. 
Although the invention has been described with 

reference to a system including only two radiator 
elements, it will be apparent to those skilled in the 
art that any desired number of such pairs oi 
radiator elements may be employed as subcom 
binations in a complex array. Furthermore, each 
of the radiator elements of the described system 
may be replaced by a plurality of radiator ele 
ments conne-cted together. Briefly, the invention 
contemplates the use of pairs of radiators 
shielded from each other and energized from a 
common feed point through transmission lines 
which diiîer in length by 1/4 Wavelength. This 
arrangement results in cancellation of the re 
actances of the radiators at the common feed 
point. 
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I claim as my invention: 
l. A directive antenna system including a pair 

of parallel radiator elements each provided with 
a plane reflector, a shield between said radiators 
who eby direct space coupling between said 
radiators is avoided, transmission lines coupled 
respectively to each of said antennas and to a 
common feed line, the lengths of said. transmis 
sion lines differing by one quarter of the operating 
wavelength, one of said radiator elements and 
its associated reflector being spaced from the other 
along a line normai to the plane of said reflectors 
a distance such that the maximum response ci 
said antenna system is along said line. 

2. A directive antenna system including a nui - 
ber of parallel radiator elements each provided 
with a plane reflector, a shield between said 
radiators whereby direct coupling,~ between 
said radiators is avoided, transmission lines 
coupled respectively to each of said antennas and 
a common feed line, the lengths oi said transmis 
sion lines diifering by one quarter of the operating 
Wavelength, half oi” said radiator el . its and 
their associated reflectors being spaced irorn the 
remainder along a line normal to the plane oi said 
reflectors a distance such that the .maximum re 
sponse of said antenna system is along said line. 

3. A directive antenna system including a pair 
of parallel radiator elements each provided with 
a plane reflector, a shield between said radiators 
whereby direct space coupling between said 
radiators is avoided, said radiator elements being 
spaced apart a distance substantially equal to 
two thirds oi the operating wavelength, tr . 
mission lines coupled respectively to each oi' said 
antennas and to a common feed line, the lengths 
of said transmission lines differing by one cuar 
ter of the operating wavelength, one ci said 
radiator elements and its associated reflector be 
ing spaced from the other along a line normal 
to the plane of said reflectors a distance such 
that the maximum response oi said antenna sys 
tem is along said line. 

4. A directive antenna sys tem including a nurn 
ber of parallel radiate.1 elements each provided 
with a plane reflector, a shield bet‘ een said 
radiators whereby direct space coupii between 
sind radiators is avoided, said radiati elements 
being spaced apart distance .subs ,_.itially equal 
to two thirds of the operating Wavelength, trans 
mission lines coupled respectively to each of said 
antennas and to a common, ieed line, the leng  
of said transmission lines differing ley one guar „ - 
of the operating wavelength, haii said radiator 
elements and their associated reiiectcrs being 
spaced from the remainder along a line normal 
to the plane of said reflectors a distance such that 
the maximum response oi antenna system is 
along said line. 
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