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FACTORS AFFECTING THE SIGNAL-TO-NOISE RATIO

The most important electrical characteristic of a receiving antenna
is the ratio of signal to noise which is obtained from it. Thus a low
noise level is just as important as a high signal level. The principle
of operation of noise-reducing antennas is as follows:

The antenna proper is located in a comparatively noise-free area.
Signals are transmitted from the antenna through the antenna trans-
former, the transmission line and the line-to-set transformer to the
receiver. In most systems, including the one under discussion, the

Fig. 3—Vertical “V” antenna.
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Circuit diagram of the new antenna design.

Fig. 4

transmission line is balanced to ground. The useful signals produce
currents in the two sides of the line which are equal in amplitude and
opposite in direction.

The noise, which is to be reduced or eliminated, arrives chiefly by
way of the power cord of the receiver, though some noise is transferred
from the power line or directly from the noise source to the trans-
mission line by inductive or capacitive coupling. The noise coming in
on the power cord puts a radio-frequency noise voltage on the chassis.
In most locations it is difficult to reduce this voltage materially by
grounding the chassis because the ground lead cannot be made short
enough to have a low impedance.
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the ground, but just as frequently it is better without. The signal
strength is not affected.

RECEIVER POWER-LINE FILTER

In designing receivers, it is generally accepted as good practice
either to use a shield between windings of the power transformer or
to by-pass both sides of the power line to the chassis. This desirable
practice should not be discontinued because of the availability of noise-
reducing antenna kits. In fact a line filter of some sort is more neces-
sary than ever when using a noise-reducing antenna. The function of
such a filter is to prevent the noise from entering the radio circuits by
way of the “B” supply. The importance of this function is increased
when the noise is also prevented from entering through the antenna
circuit.
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Fig. 9—Distribution transformer.

DISTRIBUTION TRANSFORMER

There is a large demand for an antenna kit capable of feeding
several receivers simultaneously. To accomplish this, a special distribu-
tion transformer has been designed. The circuit is given in Figure 9.
The four coils shown are wound simultaneously turn for turn. This
is accomplished by using a special four-strand litz wire. The four
strands are connected in series as shown. A magnetite core is used
to reduce the leakage reactance still further. The result is a balanced
two-to-one, step-down transformer having extremely low leakage re-
actance. This transformer passes both broadcast band and short-wave
signals with high efficiency. Having a two-to-one ratio, the transformer
operates most efficiently into four outlets. Of course, each of the four
branch lines may be split up into four outlets again, making a total
of sixteen. Signal strength is down a little more than two-to-one with
four outlets and four-to-one with sixteen outlets. Since the trans-
former is balanced, the noise reduction is not affected by its use.



