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ABSTRACT OF THE DISCLOSURE 

The invention is concerned with a radiating system, 
such as used in television broadcasting, in which disc 
shaped dipoles are employed as the basic radiating ele 
ments supported on a common member made from a di 
electric material and spaced at a distance of M4 in the 
case of the lowest frequency of operation from a metallic 
re?ecting surface. 

This invention concerns a radiating system character 
ized by the presence of disc-type dipoles and having radia 
tion and impedance characteristics which remain constant 
over a wide frequency band. . 

It is well known that for VHF and UHF in general and 
those employed for television broadcasting especially,‘ it 
is desirable to have antennas with radiation and imped 
ance characteristics appreciably constant over a wide fre— 
quency band, which permits the use of a single antenna 
for different frequencies, as is the case with a whole set 
of television channels (e.g. either TV band IV and V, 
or MF and TV band III, or TV band I and MF). 

In actual practice, the engineering problems involved 
by the manufacture of a single antenna element capable 
to satisfy the aforesaid requirements are extremely di?i 
cult to solve, and it is for this reason that a combination 
of several elements is resorted to, preferably all identical, 
so as to achieve a satisfactory performance of the radiat 
ing assembly in terms of impedance and radiation. 

According to said technique, known as a combination 
of basic elements, linear dipoles have been utilized ar 
ranged in sets of eight units, each dipole having a length 
approximately equal to M2, i.e. half the wavelength of 
the average frequency to be broadcast, coupled to re 
?ectors set at about >\/4 from the dipoles. Said arrange 
ment is generally referred to as “dipole curtain panel.” 

During the last 15 years, said panels have been widely 
in use for manufacturing radiating systems for TV 
stations. 

Their main features can be summarized as follows: (a) 
their input impedance remains practically constant as fre 
quency varies within a 30-40% interval; (b) their radia 
tion characteristics are suitable for the realization of a 
radiating system consisting of a plurality of basic ele 
ments suitably arranged around a supporting tower, gen 
erally square or triangular in section, so as to achieve 
the overall impedance and radiation characteristics 
wanted of the system; (c) from the structural viewpoint, 
it is possible to make them either with cylindrical dipoles, 
or simply from a thin rectangular metal plate supported 
by metal members at the point of null tension, or from a 
plate of a dielectric material to which the rectangular di 
poles and the feedlines are fastened. In a preferred em 
bodiment of the invention, the radiating system is char 
acterized by the use of disc-shaped dipoles as the basic 
elements, supported by a common member of dielectric 
material and interconnected by means of a balanced line, 
the dipoles being positioned at approximately M4 (re 
ferred to the lowest frequency of operation) from a metal 
re?ecting surface. 

Said dipoles are preferably arranged in arrays of four 
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per each face of the supporting tower, and in the same 
plane according to the vertices of a square. A dissym 
metrizing device, generally termed a “balun,” is connected 
to the middle point of the balanced line that feeds the 
dipoles, for the termination of a 50 ohm coaxial cable. 

In a preferred application of the invention a set of four 
dipoles is arranged in a vertical plane and a further set, 
also of four dipoles, is arranged in another vertical plane 
perpendicular to the former one. 
The invention is further characterized by the fact that 

the antenna is fed through a 3 db hybrid. 
Other characteristics and advantages offered by the in 

vention will become apparent from the description which 
follows. 

Reference is made to the enclosed drawings, where: 
FIG. 1 is a perspective view of the radiating system 

according to a preferred embodiment of the invention, and 
reproduced herein solely for example purposes; the disk 
A is of conductive material, the support B is of insulating 
material and plate C can be of conductive material and 
can be a continuous plate or a net; 
FIGS. 2 and 3 are an elevation view and a plan view 

of the same embodiment; 
FIG. 4 is a schematic view showing the coupler in 

detail; 
FIG. 5 is a diagram showing the coupler in basic prin 

ciples, whereas FIGURES 6 to 11 represent the horizon 
tal radiation patterns for three different frequencies and 
in two different operating conditions. 
As can be seen from the drawing in FIG. 1, the radiat 

ing panel according to the invention is basically com 
posed of four basic-shaped dipoles I placed side by side 
in pairs, supported by members 2 made of a dielectric 
material and interconnected by a balanced line 3. A 
symmetrizing device not shown, generally termed a balun, 
is connected to the middle point of said line, for termina 
tion to a 50 ohm coaxial cable. 
The four disc-dipoles are positioned at approximately 

7\/ 4 (referred to the lowest frequency of operation) from 
re?ecting metal surface 4. 

In this way, a basic element is obtained which permits 
the realization of a system of antenna both for horizon 
tal and vertical polarization, being composed as it is of 
four dipoles instead of eight and therefore capable to 
admit perfect symmetry of the horizontal and vertical 
directions. Moreover, an operating band of one octave 
is achieved (ratio 2 to 1) for what concerns the imped 
ance and radiation characteristics of the panel. 

This is a very important point regarding the possibility 
to arrange the elementary panels, or basic panels, to ob 
tain omnidirectional antennae with radiated ?eld inten 
sity constant within :2 db in every direction. 
On the attached drawings, FIGURES 6, 7 and 8 show 

the horizontal radiation patterns as plotted for a system 
comprising two of the aforesaid panels, located on two 
adjacent sides of a square tower. 
The omnidirectional antenna comprises four of the 

aforesaid panels located on the four faces of the tower. 
It is common, moreover, with radiating systems of this 

type, in order to compensate for the re?ection inherent 
in each panel and for the effects due to the mutual cou 
pling of the panels, to feed the various panels forming 
the radiating system with signals the phases of which are 
displaced with respect to each other by whole multiples 
of 90° increments: e.g. 0°, +90°, +180°, +270” for a 
four-panel system. 

In this way, a dissymmetry occurs in the radiation pat 
tern which, however, is compensated by a suitable dis 
placement or rotation of the panels in such a direction as 
to correct the rate of phase retardation or advance intro 
duced by the cables. 
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This compensating effect, however, can be achieved ef 
?ciently only for a rather limited frequency band (20 
25%), since the electrical length varies with the fre 
quency. According to the invention, to achieve an ef?cient 
compensation over a bandwidth of at least one octave, 
a constant-phase dephaser is employed. To this end, in 
the radiating system subject of the invention, in lieu of 
different cable lengths a hybrid circuit has been adopted, 
generally called “3 db coupler,” which permits to achieve 
the required constant phase displacement as the frequency 
varies. 
The aforesaid hybrid circuit, shown schematically in 

FIG. 5, is a four-gate circuit. The power admitted through 
gate A is distributed in equal amounts to port B and D 
provided the corresponding loads are matched, and be 
tween these signals there exists a 90° phase displacement 
which remains constant as frequency varies. If, as shown 
in ?gure, the B and D terminations are matched, there 
occurs no power output at port C. When on the contrary, 
ports B and D are not perfectly matched, there occurs 
an energy back?ow which is transferred to mouth C. In 
other words, impedance as seen from port A remains con 
stant within limits of mismatching of port B and C which 
are appreciably wide. 

It is therefore evident how by utilizing, for instance, 
this particular two-way power divider to feed a pair of 
basic panels, it becomes possible to achieve radiation pat 
terns that are practically uniform over a frequency band 
of one octave. 
FIGURES 9, 10 and 11 show patterns corresponding to 

those in FIGURES 6, 7 and 8 but plotted experimentally, 
for a system utilizing this type of dephaser. 
The frequency in the case of FIGURES 6 and 9 is of 

470 mHz., for FIGURES 7 and 10 is 650 mHz., for FIG 
URES 8 and 11 860 mHz. 
The use of this particular type of dephaser offers other 

important advantages, such as for instance that of reduc 
ing, at the vantenna input, the asymmetrical impedance 
variations of the panel due to different snow and/or ice 
formations on the various panels on the various faces of 
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a square tower, On the contrary the known'system uti 
lizing a common power divider is much more sensitive 
to this type of impedance variation. 

Moreover, by employing said type of hybrid the phase 
distortion due to the multiplepaths within the “long” (in 
terms of wavelengths) cables is also eliminated, since the 
energy ?owing back from the operating circuit is absorbed 
by the load terminating port C of the hybrid. 

I claim: 
1. A broad band radiating system, especially for tele 

vision broadcasting, comprising at least a pair of basic 
panels each having four disc-dipoles and radiation and 
impedance characteristics which are constant over a broad 
frequency band, said disc-dipoles being supported by 
members made of a dielectric material and interconnected 
by a balanced feedline, a re?ecting metal surface,’ said 
disc-dipoles being spaced by said supporting members 
from said re?ecting metal surface at about M4 referred 
to the lowest operating frequency intended, said basic 
panels are fed through a single hybrid by which a 90° 
phase difference is achieved between adjacent panels 
which phase difference remains constant as the frequency 
varies, for an interval of approximately one octave, said 
basic panels are disposed on two adjacent faces of a 
square tower. 
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