The Dervish Mine-Detonating Vehicle.
The Dervish attacks pressure-operated anti-personnel mines using the inescapable feature of the mine itself in that it explodes under an applied load of 10 to 20 kilograms.  The Dervish combines a rotary motion with a slow translation so that every point in a 5 metre wide path is subjected twice to loads of 90 kilograms, well below the trigger load of a normal anti-tank mine.  Depending on the chosen gap between wheel tracks, the coverage rate will be 3 to 5 square metres a minute at a cost of a few cents a square metre.  This is one day’s boring and dangerous work for a human prodder.  In 1998 there were 1100 deminers working in Bosnia.  They lifted only 3400 mines at a cost of 12 casualties.

The rolling wheels of the Dervish provide an extremely efficient way to apply the loads.  On normal ground the power consumption will be about one kilowatt, less than that of a small motor cycle.  There is enough extra power to operate tools to clear vegetation.  Units can be moved by people on foot and three  can be loaded in a Transit van.

The Dervish escapes damage by using thin wheels made from very tough Hardox 400 excavator plate on an open frame with members lying oblique to the blast fronts.  It has proven survival to 500 gm charges (double the largest AP mine in service) and a low repair cost for charge weights up to 10 kilos.  An axle and bearings tested at this level are still in use.

Control of the Dervish will be by radio from distances up to several kilometres.  The method uses a high-frequency (347 MHz) version of the Decca Navigator in command mode.  The Dervish will move so as to put itself at a point at which the phases of signals from two pairs of phase-locked transmitters are both 90 degrees apart.  The position of this point can be moved by adding or subtracting phase along a signal path.  Frequency sources  with a stability of one part in a million are cheaply available.  This accuracy corresponds to only one millimetre of error at a range of a kilometre.   The phase additions can be derived from a computer map via CAD and CAM applications so that a machine can work unattended and in the dark.

It will be some time before we can make any claim about clearance reliability but deminers need a cheap, fast reconnaissance vehicle to show the pattern and extent of mine fields.  This will avoid the expense and waste of effort clearing unmined areas.  Remaining development work will improve performance on soft ground and rough slopes, combine Decca control with hydraulics and add tools for clearing vegetation. 

Computers can not yet recognise black print on a white page to the reliability that is demanded for humanitarian demining.  The physical properties of various types of earth range either side of those of the materials from which mines are made and so it is harder to detect mines than to recognise print.  Even when they have been distinguished from false positives, the deminer still has to make them safe.  The Dervish operator just has to listen for the bang.
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