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48 An audio signal injector

Introduction
An audio signal injector is a device used to test audio frequency circuits. It
is simply an oscillator running at a frequency in the audio range, so that
when its output is fed to the input of an amplifier, it will produce a sound
in the loudspeaker if the amplifier is working. The oscillation is so rich in
harmonics that the signal can also be heard (sounding rather different)
when injected into an RF circuit.

The design
The circuit is shown in Figure 1, and is a basic astable multivibrator, a free-
running oscillator producing a roughly rectangular-wave output. The two
transistors, TR1 and TR2, operating as switches, switch on and off
alternately at a frequency around 500 Hz. The prototype was constructed
on plain matrix board (no copper strips), as illustrated in Figure 2.

Both transistors are type BC108, which are only a few pence each new, and
can be found at almost any rally. You can add an on/off switch, or simply
disconnect the battery when you are finished using it. To make the unit in
one piece, the battery can be taped to the board, as the diagram shows.

The probe itself is made from a short piece of stiff insulated wire, soldered
to a tag on the board; an earth lead is also soldered to the board, and
terminated in a crocodile clip to attach to the ground lead of the equipment
under test.

Figure 1 Circuit diagram of
the signal injector
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Using it
After checking the wiring of the circuit, connect the battery. Find a transistor
radio that is known to work. Carefully remove the case, switch on and apply
the probe to the centre tag of the volume control. A very loud buzz should be
heard from the speaker, indicating that the audio circuits of the radio are
working. Using the injector to fault-find equipment you have made yourself is
rather more instructive and rewarding, because you know where to inject the
signal, and you should know what to expect when you do.

Warning
Do not work on any equipment connected to the AC mains. Work only on
battery-powered circuits, for your own safety.

Parts list

Resistors: all 0.25 watt, 5% tolerance
R1, R4 10 kilohms (k�)
R2, R3 330 kilohms (k�)

Capacitors
C1, C2, C3 10 nanofarads (nF) or 0.01 microfarad (�F) ceramic

Figure 2 Component layout of the signal injector
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Semiconductors
TR1, TR2 BC108

Additional items
PP3 battery and connector
Matrix board 10 cm by 3 cm
6BA solder tags
Thick insulated wire for probe
Crocodile clip

49 Standing waves

Introduction
Everyone has, or should have, a standing-wave ratio (SWR) meter as part of
his/her array of test gear. Most people know how to use it, but what does
it really do?

Before attempting to answer that question, we need to look at some aerial
fundamentals. An aerial is a transducer, the word meaning ‘to lead across’.
We use it whenever one form of energy is converted into another form. A
bulb is a transducer; it converts electrical energy in the filament to radiated
heat and light energy. Figure 1 shows the situation.

An aerial, or antenna, is also a transducer; it converts radio-frequency (RF)
energy in the feeder (or transmission line, to give it its proper name) into
radiated electromagnetic energy, in the manner shown in Figure 2. The
aerial has resistance, just like the bulb filament, and if the filament had zero
resistance, there would be no radiated energy. In the same way, if the aerial
had no resistance, there would be no radiation from it.

Transmission lines should convey RF energy from transmitter to aerial with
the minimum power loss. A common form of transmission line is the coaxial




