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the piezoelectric force sensor used on the Huygens probe to Saturn’s largest moon
Titan. As the probe penetrated the surface of Titan it measured the varying impact
force to give an idea of what the surface might be made up of. The recorded
voltages related to the impact forces.

Figure 3 Force sensor on the Huygens probe
(Courtesy Planetary and Space Sciences Research Institute, The Open University)

Measuring accelerations

To measure the acceleration of the model bungee jumper you will use the ultrasonic
distance or motion sensing device called the ALBA Ranger, shown in Figure 4. It also
makes make use of piezoelectric crystals. A changing high frequency voltage fed to
the transmitter makes its crystal expand and contract so producing an ultrasound
pulse. The reception of an ultrasound pulse by the receiver causes its crystal to
change in size and so produce a changing voltage. Hence the motion of an object
reflecting such pulses can be detected.

Figure 4 ALBA Ranger ultrasonic motion sensor

Such sensors were first developed for Polaroid® autofocus cameras but are now
produced for many dataloggers and robotic devices too. They work by sending out
pulses of ultrasound at around 50kHz - a frequency beyond our range of hearing. By
timing how long the pulses take to bounce back from an object, and knowing how
fast (at the speed of sound) the pulses travel, the distance away of the object can be
calculated. By plotting what is known as the second derivative with respect to time of
the Distance-time graph an Acceleration-time graph is obtained - the computer
programme deals with this automatically.


