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46 A UHF field strength meter

Introduction
It is always interesting, and often useful, to know just where the radiation
is going from your aerial. How much of your radiated energy is going in the
general direction of the station you are in contact with, and how much is
being effectively wasted? Some of these questions can be answered with
the use of a field strength meter. A field strength meter is simply a receiver,
stripped down to its bare essentials, such that it responds only to the
magnitude of the carrier. The use of a field strength meter assumes that the
aerial under test is radiating a continuous carrier. Don’t forget to find a
clear frequency and identify your transmissions at least every quarter-hour,
in order to comply with the terms of your licence.

Description
Two types of field strength meter are shown in Figure 1. You will
recognise both circuits (Figure 1b particularly) as being types of ‘crystal
set’ with a meter replacing the headphones. Figure 1a is a broad-band HF
design (there is no tuning provision) and Figure 1b is tuned in the same
way as the crystal set; with a loop of wire as an aerial, it will perform well
in the VHF/UHF range.

A tuned field strength meter also doubles as an absorption wavemeter if it
is well calibrated. Such devices are useful for detecting transmitter
harmonics also. This design is intended for use in the UHF band, so it will
have to be sensitive around 432 MHz.

Figure 1 Construction of the
UHF field strength meter
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Construction
The field strength meter comprises a loop of wire, 600 mm long, which acts
both as aerial and as the tuning inductance, a diode, a capacitor, a connector
block, a meter and a length of twin wire. All the components, with the
exception of the meter, are fixed to a pole with a jubilee clip, as shown in
Figure 2. The meter should have a sensitivity of between 50 �A and 100 �A,
or a multimeter can be used. The multimeter is more flexible, as you can
select different current ranges, giving you a range of sensitivities.

Using the field strength meter
Connect your meter to the ends of the twin wire from the pole. Place a hand-
held transceiver about 2 metres away, and press Transmit. If there is no
meter reading switch off the transmitter and check the wiring. If the needle
attempts to go negative, simply reverse the wires to the meter. If the reading
is too high, either move the transmitter further away, or increase the current
range on the multimeter. Try changing the orientation of the transmitter
aerial, and note how the signal varies.

Figure 2 Assembly of the
field strength meter
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To measure the polar diagram (a graph of the signal strength against the
angle between the aerial boom and the field strength meter, plotted on polar
axes) of a beam aerial, mount the loop as far away from the aerial as you
can, preferably at the same height, and rotate the aerial, say 15 degrees at
a time, and record the signal strength, until the aerial has been turned
through 360 degrees. If you need help plotting the graph, enlist the help of
a friend who has done it before, or one who knows about polar graphs! If
you have already built the Photometer project, you will have measured and
plotted the polar diagram of the light intensity from a torch. Now you will
see the great similarity!

Parts list

Capacitor 100 picofarads (pF)
Diode Germanium, OA79 or OA91
Connector block 10 A, 3-way
Wire 600 mm of 16 SWG enamelled copper

Length of twin cable for meter connection
Clip Jubilee (hose) clip

47 Christmas tree LEDs

Introduction
A novelty ideal for the festive season, this circuit causes one LED at a time
to light up around a small cardboard Christmas tree.

Warning
This circuit uses members of the integrated circuit family known as CMOS
(complementary metal-oxide semiconductor). These use very little current
and can be completed destroyed if they come into contact with the
magnitudes of static electricity that most of us carry about when we walk on
carpets and wear rubber shoes. You will never know if this wanton
destruction has happened – all you will discover is that your circuit doesn’t
work and that you have tested everything. To avoid this problem do the
following things:




