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1 - Antenna - Mast Configurations

The performance of the antenna system depends on the
installation.

To obtain a good performance install the antenna as described on 
the following images:

Solid structure Triangular mast Tier of four 
arrays

In this case you have:

 little gain and pattern variations
 good cross-polar performance
 good intermodulations results.
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If you mount the antennas on a pole in horizontal polarization, the 
efficiency of the antenna system will be accettable:

In the following cases you will obtain a low performance:

Pole mounting vertical polarization Square section mast

In this cases you obtain:

 substantial loss of gain and directivity
 uncertain cross-polar performance.

Pole mounting horizontal polarization

 accettable gain decrease
 small loss of cross-polar performance
 small variation of intermodulation
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Also, if it is available a triangular section mast place the antennas 
on a corner (pole mounting):

The same for a square cross section mast:

View from above

View from above
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About the pole, respect the following instructions:
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Let's consider some aspects of the design of an antenna system, 
which are not always kept in the proper consideration. In particular, 
the question we will try to give a short answer is this: "how the metal 
structures placed in the closeness of the antennas can modify the 
emission characteristics?".

In responding to the questions we will use a simulation program:

80 cm from the pole
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Presenting some simulated examples, the previous images show 
respectively the case of a resonant dipole at 98 MHz (but this
concept is extendable to any frequency) at 80 cm from the metal 
pole support, and 160 cm from the same, and at 80 cm from a
metal mast. The metal structure is crossed by high frequency 
current induced by the radiator of decreasing intensity at increasing 
distance.

160 cm from the pole
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The previous pictures show the resulting radiation patterns in the 
horizontal plane. More the structure is close and large, more is 
accentuated the "directivity" of the antenna, in practice, in the metal 
structure hit by the radiated field currents are induced at the same 
frequency, giving rise to new radiation. This will cause, in turn, 
modifications in the configuration of the currents in the radiator. The 
radiation pattern it will be significantly different from the expected 
one. Of course also the impedance of the dipole will change with 
the distance by the reflecting element and as a function of its 
extension. The phenomenon of the alteration of the currents in the 
radiator is rather important even when two or more antennas are 
placed to realize an array. In this case the overall gain may be 
lower than the theoretical (3 dB for each doubling of the number of 

80 cm from the pole 160 cm from the pole
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elements of the array) due to the disturbance that each radiator 
undergoes at work of others and the consequent alteration of the 
radiation diagram, consequently we note the different distribution 
current in the two central elements of the array than the two ends.
Another typical case of deformation of the radiation lobe is one in 
which one of the radiating elements is installed in the lower part of 
the mast, near the metal box of the workstation.

In conclusion, we can make the following general statements:

1. The antennas can present a different emission characteristics 
and impedance depending on the proximity and the extension 
of the metal support structure. In particular, the dipoles are
most affected by the change in these conditions because the 
metal support directly enters into play becoming an integral 
part of the antenna. Therefore, if you want to avoid surprises, 
you must consider, in the simulation or calculation of the 
radiation pattern, the overall configuration of dipole-support.

2. A system of collinear dipoles not necessarily realize an 
omnidirectional antenna, unless the support is dielectric or far 
from the dipoles.

3. It is good that the lower dipole in the system is still far some 
wavelength of the metal workstation box (and, of course, from 
the ground) to prevent deformation of the vertical diagram of 
radiation.

4. It is possible that the overall gain of the antenna array 
(collinear) is slightly lower than the ideal theoretical (reached 
only in case of absence of interaction between antennas, or 
infinite distance between the antennas) because of the 
disruption of the current distribution of that each antenna 
induces on the others. This phenomenon will be, in general, 
quite evident in the case of dipoles arranged parallel to each 
other (broadside).
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Horizontal radiation pattern (hrp)

The number of co-phased elements required in plan to give a nearly 
circular radiation pattern, increases with the transversal dimensions 
of the mast and this may influence the choice of the type of support 
since stayed masts will generally be of smaller section than towers 
and may result in a cheaper antenna.
By using a number of dipoles per tier, the variation of gain may be 
limited to 2 dB overall, but this result may be achieved with fewer 
elements by careful design.
To limit hrp variations the mast-face dimension should be kept 
below 1,8 m.
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2 - Length of the pole
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3 – The position of metals in the galvanic series
The use of dissimilar metals in an antenna support structure may 
cause considerable trouble due to electrolytic corrosion.
Unless metals of similar potential are used, or the appropriate 
protective paints applied, corrosion will occur at the point of contact 
even when care has been taken to exclude moisture. An example of 
this phenomena when iron is used is known as the Rusty bolt effect, 
which may result in intermodulation interference.
The various metals may be arranged in groups according to their 
electro-potentials. Metals from the same group may be used 
together with little risk. However, metals from different groups will 
suffer corrosive effects.
Data is available detailing the electro-potentials of various metals. 
The data is normally expressed as the potential difference of the 
metal relative to a Hydrogen electrode as given in the table 1. This 
serves as useful information, but more relevant would be the 
position of metal in the galvanic series relative to a saline solution. 
Table 2 gives the position of various metals in the galvanic series in 
sea water. To avoid corrosion metals should be selected from the 
same group wherever possible.

Table 1: Galvanic series (Potential between metal and a hydrogen electrode)
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Table 2: Galvanic series in sea water
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4 - Grounding the antenna system

Antenna

Feeder cable

TX Room

Surge Protector

Lightning final 
bonded to tower

Feeder cable outer conductor 
bonded to tower at top and 
bottom of vertical run via feeder 
grounding kit

Zone of protection 
provided by the tower

Feeder cable outer 
conductor bonded to 
earth bar via feeder 
grounding kit

Each tower leg 
bonded via sacrificial 
earth lug to tower 
earth ring

Independent earthing 
functions, e.g. DC 
power, AC power, etc.

Tower and building earth 
rings interconnected 


