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The present invention relates to an antenna system 
with an antenna support constructed in the form of a 
lattice mast or the like, in connection with which the 
radiators, for instance full-wave dipoles, are arranged 
substantially within the mast. 
An antenna system is known in which the radiators 

which are fed as whole-wave dipoles are arranged in the 
form of a polygon which in its turn is arranged within 
the corner posts of a supporting lattice mast. The in 
dividual radiators are in this case connected in the voltage 
node by special struts with the corner posts of the mast. 
The horizontal members of the mast are in the known 
systems arranged approximately in the center between 
the radiator polygons. In such antenna systems, the 
in?uence of the mast on the radiation can be kept very 
small, as long as the length of the side of the square mast 
does not exceed certain limits referred to the wavelength 
of the energy radiated. If, on the other hand, with con 
stant external dimensions of the mast, the wavelength of 
the energy radiated is reduced or in case of constant wave 
length, the dimensions of the mast are increased, then 
changes are produced in the radiation pattern, as a result 
of electrical resonances, particularly on the horizontal 
members of the mast. 
The object of the present invention is in particular to 

make possible, also for large mast cross-sections as com 
pared with the wavelength, the use of radiators arranged 
on the inside of lattice masts without the radiation pattern 
being changed by the in?uence of the mast. The same 
masts can thus be used for larger frequency ranges, for 
instance for an entire television band, and more stable 
constructions are obtained, such as is desirable in par 
ticular for antenna systems of high gain and correspond 
ingly great structural heights. Such antenna systems can 
therefore also serve as supports for other stacked antennas 
of other frequency ranges. While in the known systems 
with radiators arranged within the mast, no cross-bracings 
were as far as possible arranged in the vicinity of the 
radiators, and the horizontal diagonal braces between 
the corner posts of the mast were therefore arranged 
as far as possible in the center between two radiator 
polygons, arranged one above the other, the present in 
vention, differing from these concepts, points out an 
entirely different manner by which a solution of the 
mechanical and electrical problems of such an antenna 
system is possible. 

In accordance with the present invention, which is con 
cerned with an antenna system of the initially indicated 
type, the radiators are arranged in the region of a hori 
zontal diagonal brace serving for the reinforcing of the 
corner posts of the mast, and are held preferably directly 
or indirectly to the members of the horizontal diagonal 
bracing. It has surprisingly been found that with mast 
cross-sections which go beyond the size customary here 
tofore with similar antenna systems, disturbances in the 
radiation patterns, particularly in case of omnidirectional 
radiation, can be avoided. As compared with the known 
antennas with radiators arranged within the mast, there is 
also the additional advantage that the members of the 
horizontal diagonal bracing can simultaneously also be 
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used as direct or indirect mounts for the antenna elements 
so that additional supports are no longer necessary. 

Particularly favorable arrangements of the radiators, 
referred to the members of the horizontal diagonal brac 
ing are obtained if the radiators extend transversely to 
the members immediately adjacent to them and on which 
they are preferably also mounted. It is furthermore 
advisable to develop the horizontal diagonal bracing as 
simple crossed bracing in connection with which the 
radiators are arranged at right angles to the members 
bearing them. When using whole-wave dipoles as radia 
tors of the antenna system, the latter can be conductively 
connected at the voltage node or near it to the members 
of the horizontal diagonal bracing. 

In order to obtain radiation patterns which exhibit the 
least possible in?uence by the mast, it is advisable also 
to select for the side bracing extending on the sides of 
the mast special arrangements of the members which 
result in su?icient mechanical strength and exert as little 
disturbing effect electrically as possible. 
An advantageous further development of the invention 

accordingly contemplates for the ‘side members extending 
on the sides of the mast between the corner posts, a sim 
ple zig-zag bracing, in the corners of which are arranged 
the horizontal transverse bracings bearing radiators. In 
this connection, it is advisable to arrange the zig-zag 
lateral bracing in such a manner as to produce zig-zag 
strips which extend parallel to each other in the developed 
view of the side bracing. The influence of the side brac 
ing on the radiation characteristic is particularly slight 
if the inclination of the members of this bracing is selected 
as large as possible, and if a radiator polygon lies in each 
corner formed by the members of the side bracing. In 
cases in which sufficient inclination for the members of 
the zigzag shaped side bracing is not possible, disturbing 
resonance phenomena can be prevented by the provision 
of cavity resonators on the members of the side bracing. 

Further details of the invention will be explained with 
reference to the accompanying drawings showing an em 
bodiment of an antenna mast serving for the radiation of 
meter or decimeter waves, and particularly waves in the 
ultra-shortwave radio range or the television range. 

FIG. 1 shows in perspective a lattice mast 1 of square 
cross-section, the corners of which are formed by the 
corner posts 2, 3, 4 and 5. The radiator elements 6, 7, 
8 and 9, which operate as whole-wave dipoles, are also 
arranged in a square within the mast in such a manner 
that the corners of the mast and the corners of the square 
formed by the radiator are staggered 45° from each other. 
The corners of the square formed by the radiators lie 
accordingly in the center of the side planes of the mast 1. 
In order to obtain a strongly focused vertical character 
istic, a plurality of such radiator polygons are arranged 
one above the other, of which only the system formed 
of the radiators 14, 15, 16 and 17 is shown. The hori 
zontal diagonal 'bracings necessary for the mechanical 
stiffening of the mast consist of the members 22 extending 
from the corner post 2 to corner post 4, and the mem 
bers 21 connecting corner posts 3 and 5. The radiators 
6, 7, 8 and 9, and 14, 15, 16 and 17 respectively are 
arranged in the region of the members 21 and 22 form 
ing the horizontal diagonal bracing, which members when 
whole-wave dipoles are used can be conductively con~ 
nected with the members 21 and 22 respectively directly 
in the voltage node of the voltage distribution of a 
standing wave designated in FIG. 2 by the reference 
letter U, or in its vicinity. 
When using other radiator arrangements, the mechani 

cal mounting of said radiators can also be effected by the 
members 21 and 22, in which case the radiators should 
be supported on the members with the use of insulators. 
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The side bracing provided on the sides of the mast 
consists of simple uncrossed members 23, 24, 25 and 26 
which are arranged in zig-zag form and the corners of 
which lie in each case in the region of the radiator poly 
gon and thus in the region of the horizontal diagonal 
bracings. In this way, disturbing resonances at the mem 
bers of the side bracing are substantially avoided. The 
members of the side bracing on the individual sides of 
the mast are so associated with each other that in devel 
oped view zig-zag strips extending parallel to each other 
are formed. The radiation patterns of such antenna 
systems lie, even in case of side lengths of the mast cor 
responding approximately to an average wavelength, 
within the sphere of the requirements established for 
omni-directional patterns. 

FIG. 2 shows the lattice mast as seen from the top 
thereof. The full-wave dipoles 14, 15, 16 and 17 are 
placed under voltage via the feed lines 27 and 28. The 
balancing and transformer units 31, 32 are advantage 
ously arranged between the radiator planes and can in 
given cases be fastened to a central ladder 30. The whole 
wave dipoles extend transversely to the members 21, 22 
of the horizontal diagonal bracing, which support them 
and form therewith an angle of 90°. In this way, the 
whole-wave dipoles extend in each case parallel to the 
member of the horizontal diagonal bracing which does 
not support them and which lies symmetrically in the 
center between the whole-wave dipoles which extend in 
each case parallel to- each other. In this manner are 
avoided disturbing in?uences from the struts of the hori 
zontal diagonal bracing on the radiation properties of 
the radiator polygon. 
The feeding of these radiators is advantageously ef 

fected by causing a circular current to develop on the 
radiator polygon, whereby the radiators lying opposite 
each other are traversed by currents of the same magni 
tude but in opposite directions. The horizontal diagonal 
bracing is developed as a simple cross-wise bracing. The 
center point of the horizontal diagonal bracing formed by 
the members 21 and 22 and the center point of the radia 
tor polygon both lie in the axis of the mast. The device 
for the connecting in parallel of the four whole-wave 
dipoles of the cube, as well as for the unbalancing for 
connection to a feed cable is suitably fastened to a frame 
between the two dipole planes or to a ladder which is 
preferably arranged at the center. 

Every two cubes lying above each other are advan 
tageously mutually displaced by 90° in the vertical axis. 

Changes may be made within the scope and spirit of 
the appended claims which de?ne what is believed to be 
new and desired to have protected by Letters Patent. 
We claim: 
1. An antenna system comprising an antenna support 

ing mast of lattice-type construction having corner posts 
and horizontal diagonal brace members which serve to 
stiffen such corner posts, and whole wave dipole radia 
tors arranged substantially within the mast, disposed 
adjacent the corners of the mast and supported on such 
diagonal brace members. 

2. Antenna system according to claim 1, wherein the 
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radiators extend transverse to those members of the hori 
zontal diagonal bracing which they'immediately adjoin 
and on which they are mounted. 

3. Antenna system according to claim 2, wherein the 
horizontal diagonal bracing is constructed as a simple 
cross-type bracing, perpendicular to the members of which 
are arranged the radiators held thereby. 

4. Antenna system according to claim 3, wherein the 
radiators are fed by pairs as whole-wave dipoles, said 
radiators being arranged in a polygon with corners stag 
gered with respect to the corner posts of the mast. 

5. Antenna system according to claim 4, wherein the 
radiators form a square which is staggered 45° with 
respect to the lattice mast which is likewise developed 
with a square cross-section. 

6. Antenna system according to claim 5, wherein the 
centerpoint of the horizontal diagonal bracing and the 
centerpoint of the radiator polygon both lie in the axis 
of the mast. 

7. Antenna system according to claim 4, wherein each 
of the whole-wave dipoles is conductively connected in 
the vicinity of the voltage node thereof with the mem 
bers of the horizontal diagonal bracing. 

8. Antenna system according to claim 1, wherein the 
balancing device and the distributing lines are arranged 
between the radiator planes and are fastened to a central 
ladder. 

9. Antenna system according to claim 1, wherein the 
side bracing extending between the corner posts on the 
sides of the mast is developed as a simple zig-zag shaped 
bracing in the corners of which are arranged the hori 
zontal transverse bracings supporting the radiators. 

10. Antenna system according to claim 9, wherein the 
zig-zag side bracing is so arranged that in developed view, 
there are produced zig-zag strips extending parallel to 
each other. 

11. Antenna system according to claim 1, wherein 
every two cubes located one above the other are mutually 
displaced by 90° in the vertical axis. 

12. Antenna system according to claim 10, wherein a 
radiator polygon is disposed in each corner formed by 
the members of the side bracing, the inclination of the 
zig-zag bracing being such that disturbing resonance 
phemomena is reduced. 
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