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73 A field strength meter

Introduction
Having a reliable field strength meter is always useful. There are two basic
types – the tuned variety (also known as an absorption wavemeter) and the
broad-band variety. A project centred on the tuned variety can be found in
this book (An HF absorption wavemeter), and the way it works is also
presented (The absorption wavemeter). This project describes an untuned or
broad-band type which is every bit as useful as the tuned type, when it is
the level of RF in which you are principally interested.

With the possible exception of the meter, you may have all the parts needed
in your junk box. The prototype was distinguished by its meter, found at a
rally, and marked ‘Safe’, ‘Dangerous’ and ‘Explosive’ on its scale.

How it works
The basic field strength meter uses the circuit of a crystal set, but with a
meter replacing the headphones. A better design, which is used here, is that
of a voltage doubler, giving more sensitivity. Figure 1 illustrates the voltage
doubler circuit.

The AC input shown will be our RF input, which will be explained soon.
Diode D1 will pass the positive half of the signal and use it to charge up C1
to the peak value of the signal. D2 uses the negative half of the signal to
charge up C2 to the same value. Because C1 and C2 are in series, the peak
voltage appearing across both of them (which is the DC output voltage) is
equal to twice the peak input voltage, hence the name voltage doubler. If
you’re wondering why DC is present at the output when AC comes in at the

Figure 1 Voltage doubler
circuit
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input, remember that capacitors pass AC (RF) but block DC; thus the RF is
shorted out through C1 and C2, but the steady voltage (DC) remains across
the two capacitors. The voltage is thus proportional to the size of the RF
signal applied at the input.

The circuit
The voltage doubler is converted into a field strength meter using the circuit
of Figure 2. A piece of wire serves as the aerial to provide an RF signal
across the radio-frequency choke (RFC). A choke is an inductor which is
large enough to prevent the RF passing through it – it ‘chokes’ the RF. This
produces the maximum RF signal at the input to the voltage doubler, and
the DC output from it is measured on the meter.

The parts used are not very critical. The RF choke can have any value
between about 1 mH and 2.5 mH. Almost any common diode such as
the 1N914 or 1N4148 can be used for D1 and D2. The two capacitors
could be any value between 1 nF and 100 nF (0.001 �F and 0.1 �F). The
meter should be reasonably sensitive, with a full-scale deflection (FSD)
in the range 50 �A to 100 �A. Look for VU meters at rallies – these
are ideal.

Construction
The prototype circuit was made on matrix board. If you don’t want to use
pins with the board, simply push the component leads through the holes
and make the connections on the underside of the board, either with the
excess component leads themselves, or with ordinary connecting wire.

Figure 2 Field strength
meter
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Figure 3 shows how the parts are placed and connected. The matrix board
can be mounted directly on the meter using its terminal bolts!

In use
Needing no power supply other than an RF signal, just connect it all up
and leave it to work! A short length of insulated wire is enough to pick up
some RF and display it on the meter. Using a 200 �A meter, about 3
metres of wire gave a good deflection on the meter. To increase deflection,
the wire can be wrapped around the aerial lead, provided that the wire is
PVC covered and doesn’t come into contact with the aerial wire.

This requires a little experimentation. Try a long piece of wire first and
adjust its position until the meter needle kicks whenever there is a
transmission. It is very reassuring to see the meter moving during a
transmission. Although SWR meters also indicate power, they are usually
set to read reverse power, and show little or no movement during
transmission.

Figure 3 Board layout and
interconnections
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Parts list

D1, D2 1N914, 1N4148 or similar
C1, C2 10 nF disc ceramic
RFC Miniature axial choke (1 mH)
Meter Surplus VU meter or similar
Matrix board or similar

Components are available from Maplin.

74 Preselector for a
short-wave receiver

Introduction
A preselector is a simple RF tuned amplifier which is inserted between the
aerial and the receiver. It provides some extra gain and may improve the
overall performance of the receiver. This project uses a Field-Effect
Transistor (FET) amplifier in grounded-gate mode.

The design has a tuned circuit at both the input and output which, with
excessive gain and poor construction, would produce only one thing –
oscillation! So, to avoid this happening, we will have only a low gain, and
use a circuit which provides good isolation between input and output. The
grounded-gate FET amplifier fulfils both these criteria. It will also cover a
frequency range from about 7 to 30 MHz, which includes most of the HF
amateur bands.

The circuit
This is shown in Figure 1. The signal from the aerial arrives at an RF
transformer, the secondary of which is tuned with capacitor VC1a. The
output from the tuned circuit is taken from a tap on the secondary to the
source of the FET. The gate is grounded (earthed) and the amplified signal
appears at the FET drain, which is then fed to the primary of another RF
transformer, which is tuned by VC1b. The output to the receiver comes
from the secondary of the RF transformer.




