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for free. It seemed like a good idea to make it like a
proper exhibition so we decided on an opening night.
I got the wine in and some fancy crisps, made some
posters and invitations and off we went.

On the night we drank, looked at the posters and
generally had a good time. The exhibition ran for a
week, and at the end the visitors book was reason-
ably full. The opening night was on a Friday and we
had the full exhibition with computer and projector
and music etc open and manned on the Saturday.
Then we took the expensive stuff away and it ran 
unstaffed. I was surprised to find people looking

when I arrived to clear
up. We also got the press 
involved and should have
some pictures in the local
papers.

I thought it went well
because:
●We enjoyed it
●It raised the profile of

the school
● It raised the profile of the subject

Next time I do this I’ll:
● Have more publicity. It’s still good if people

know it’s happening without actually viewing
the work.

● Invite more people. We had enough there on the
night but I reckon only about 25% of those in-
vited attended.

Gary Williams
John Beddoes School, Presteigne, Wales

The new circuit suggested here is an indicator 
for radioactive rays for educational purposes. It emits
loud sound pulses and is suitable for demonstrations 
before a large audience. Additionally, the circuit and
its principle of operation have been made as simple
as possible by using cheap and accessible compo-
nents.

The circuit is presented in figure 1. It is based on
a Geiger–Müller counter (GMC), a low-power 
transistor Q1 and a low-power thyristor Q2. In
essence this is a pulse-controlled thyristor relaxation
generator.

The key feature of the circuit is that the transistor
is connected in parallel to the thyristor. The collec-
tor of the transistor is connected to the anode of the
thyristor, while its emitter is connected to the 
control electrode of the thyristor. The Geiger–Müller
counter is connected to the base of the transistor by

means of a large resistor. Since in a nonconductive
state the resistance of the GMC is very high, the base
of the transistor is insulated in practice. This
enhances its sensitivity. The relaxation group of the
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GMC - CBM20;  Q1 - 2N5551;  Q2 - SKT10/06C;

 R - 10 kΩ; R1 - 3.9 MΩ;  C -  4 µF;  SP - 1.5 W, 4 Ω;

E - 250 V;  E1 - 450 V

Figure 1. Basic circuit arrangement for the 
radioactivity indicator.
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generator consists of a capacitor C and a resistor R.
The common anode resistor R and a common 
discharge capacitor C simplify the circuit consider-
ably. A speaker SP is connected directly to the 
cathode of the thyristor in order to indicate a current
pulse through the thyristor audibly.

Until a radioactive particle reaches the
Geiger–Müller counter the capacitor C is charged
through the resistor R to the supply voltage E of the
thyristor. When a radioactive particle enters the
counter, a collision ionization occurs. Due to the
high value of the absorbing resistor R1 (several
megaohms), a brief current pulse flows through the
counter and the base of the transistor and it is 
amplified. The capacitor C begins discharging
through the transistor, the control electrode of the
thyristor and the speaker. When the discharge cur-
rent reaches the necessary value, the thyristor
switches on. A short current pulse flows. As a result
the speaker emits a typical powerful and sharp sound
pulse. The speaker clicks each time a particle enters
the detector. In this way we achieve an audible 
indication of the radioactive particle which has 
entered the counter. The sound can be heard at a great
distance and by a large audience. As the capacitor
discharges, its current decreases, and at a certain
value the thyristor switches off. Then the capacitor
is charged again until the next particle arrives. The
power of the sound pulses increases with a decreas-
ing value of the resistance R and with increasing 
values of the capacitance C and voltage E.

The indicator’s dead time decreases if the capac-
itance C and the resistance R are reduced and if the

voltage E is increased. 
The functioning of the indicator is not critically

dependent on the precise components. Their 
parameters can fluctuate over wide ranges in terms
of set values. This also applies to the transistor Q1
and the thyristor Q2.  

Depending on the parameters of the transistor and
the thyristor and at a sufficiently high voltage E, the
indicator could become a relaxation generator. In
such cases the voltage E should be lowered until the
generations disappear.

When quantitative measurement is necessary (pre-
cise counting of the pulses in a given period of time),
an electronic counter should be connected in paral-
lel with the speaker.

The supply voltages E and E1 of the indicator can
be equal and taken by one rectifier – 450 V dc. It is
better to be able to vary E and E1 separately, for ex-
ample with two potentiometers. In this way we can
choose the most appropriate working regimes for
the components, regulate the volume of the sound
indicator, measure the starting voltage of the GMC,
register its counting curve etc.

For safety the whole circuit should be placed in a
box with the direction of the radioactive rays indicated.

The indicator can be used not only for educational
purposes, but also as an audible alarm system for the
presence of radioactive sources.

Dragia Trifonov Ivanov
Department of Physics, ‘P Hilendarsky’
University of  Plovdiv, Bulgaria
E-mail: draiva@pu.acad.bg
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The Shake-a-gen
This very simple generator shows the fundamentals
of electricity generation. The generator is made from
a coil of wire (about 500–1000 turns) wound around
the outside of a plastic 35 mm-film can. The two coil
ends are connected to an LED. A magnet is then
placed in the can and the lid snapped back in place.
All you need to do to create electricity and light the
LED is shake the film can!

How it works
The generator works on the principle of Faraday
Induction: a changing magnetic field induces a volt-
age in a coil of wire. The power produced, while the
magnet is moving, is large enough to light an LED.

The voltage (V) from the coil is dependent on the
strength and speed at which the magnetic field (M)
is changing, the number of turns of wire (N) and the


