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Capacitors
C1, C2 100 nF (0.1 �F) ceramic
VC1 250/250 pF polyvaricon

Inductors
L1, L2 19 turns 26 SWG enamelled copper on T.50.6 toroid

L1 has a tap 4 turns from ground end
L1a and L2a – 3 turns wound over previous winding

Semiconductors
TR1 MPF102 FET

Additional items
Matrix board To fit aluminium box (see Figure 3)
Aluminium box 12 × 9 × 3 cm
Battery and connector PP3 9 V
S1 SPST on/off switch
Knob As required
SO239 Sockets – 2 required

75 An audible continuity
tester

Introduction
This is not the only continuity tester in this book. This alone attests to
their use, so you may well want to experiment with several designs, then
come up with one of your own! The very simplest form of continuity
tester is probably a battery and a bulb in series, with the circuit being
closed by connecting it to a fuse or other object being tested for
continuity. The bulb could be replaced by a buzzer to give an audible
indication. The current taken by the buzzer could damage some
components, however. An ohmmeter can also be used, and is very
popular for the purpose, as it indicates whether the circuit is low,
medium or high resistance. This project has the advantages of indicating
whether there is no continuity, some resistance or good continuity, and
making an audible sound, so that you don’t have to move your eyes from
the circuit while making the test.
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The circuit
Using only one integrated circuit, four components and a battery, this is a
particularly simple circuit, as Figure 1 shows. IC1 is usually used to flash an
LED from a 1.5 V source, and to have a low current consumption. By
changing the component values, IC1 is made to oscillate at audio
frequencies, and we can hear these through the loudspeaker, LS1. Low-
impedance speakers can be used, but result in an increased current drain, so
the higher the impedance, the better.

Construction
The layout of the circuit on Veroboard measuring 7 strips by 15 holes is
shown in Figure 2. Start by making the four track cuts which will lie
underneath the IC. Use a track cutter or a 3 mm (1⁄8 inch) twist drill rotated
between thumb and forefinger for this. Solder the Veropins in place,
followed by the wire link. Then solder in the IC holder, the resistor and the
capacitors, making sure that the electrolytic capacitor, C1, is connected the
correct way round.

Check, with the board against a bright light, that there are no shorted
tracks, either by large blobs of solder or by copper swarf from the track-
cutting process. Then insert IC1 into its holder the right way round. The
probes can be ordinary connecting wire, the free ends being tinned with
solder to prevent wire whiskers from touching components other than the
one you are testing.

If you are happy that the circuit and the wiring appear to be correct, fit the
battery into its clip. Nothing should happen until the probes are touched
together, when you should hear a note from the loudspeaker. If nothing
happens, all you can do is to recheck your circuit, as there is nothing else to
go wrong!

Figure 1 Continuity tester,
circuit diagram
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Any box can be used; there is no justification for a metal case, unless you
want to make use of something, which is to hand, such as a tobacco tin.
Alternatively, any suitable plastic box will do.

Use
The tester will give different pitch notes for resistances of different values.
The higher the resistance, the higher the pitch from the speaker. Try it with
small inductors, and you will learn to recognise the different tones produced
by the IC.

Safety notice
Using the continuity tester on components in situ is not advisable, as the
results could be misleading. It can be dangerous to make measurements in
situ on equipment, which is operating. If you must make such tests, always
disconnect the equipment form its power source first.

Parts list

Resistor
R1 1000 � (1 k�), 0.25 W carbon, 10% or better

Capacitors
C1 10 �F electrolytic, 16 V
C2 0.1 �F subminiature polyester or ceramic

Figure 2 Continuity tester,
component layout
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Integrated circuits
IC1 LM3909N

Additional items
Veroboard 7 strips by 15 holes

LS1 64 � miniature loudspeaker
IC holder
Veropins
Connecting wire
Test leads
1.5 V AA alkaline battery

76 An experimental 70 cm
rhombic aerial

Introduction
Most commonly used aerials can be classed as resonant or standing-wave
aerials. There is another class known as non-resonant or travelling-wave.
Resonant aerials, such as the dipole, are narrow-band; this occurs because
resonance occurs only over a narrow band of frequencies. Travelling-wave
aerials, on the other hand, can operate over a wide band of frequencies.

The rhombic is an example of a non-resonant or travelling-wave aerial. It is
often employed for fixed commercial and military short-wave radio links.
Made with wire, it has a diamond shape when looking down on it from
above. The four corners are supported on four masts. It is a very effective
aerial, and has good gain, a quality which can be judged from the polar
diagram shown in Figure 1. This has been obtained from a computer
program, and so is the perfect shape for a rhombic aerial.

Theory (but only a little)
A polar diagram shows graphically the ability of an aerial to radiate (or
receive) more effectively in one direction at the expensive of the radiation in
other directions. Figure 1 shows the polar diagrams of two aerials, a simple
70 cm dipole and the rhombic described in this project. The dipole has the




