Bezeichnung:
DERVISH
Herkunftsland:             SCOTLAND


 Name:

Country of Origin: 

Hersteller:
S H Salter, Department of Mechanical Engineering, University of Edinburgh, EH9 3JL.

Manufacturer:
Tel +44 131 650 5703. Fax +44 131 650 5702.  shs@mech.ed.ac.uk
Kurzbeschreibung: 

Description:

The Dervish is three-wheeled vehicle with wheel axles pointing to the centre of a triangle.  If all wheels are driven at the same speed then it merely rotates about this centre.  However carefully timed small cyclical variations of wheel speed make the Dervish progressively translate in a chosen direction so that every point in its path is covered, twice, by a loading of about 90 kg in a pattern of overlapping circles.  This should fire every functional anti-personnel mine but not normal anti-tank mines.  The Dervish has a very open steel frame with all members oblique to the path of blast fragments.  The wheels are made from Swedish Steel Hardox 400 excavator plate and can survive explosive charges up to 500 gm, twice the size of the largest anti-personnel mine in service.  In a test with a 10kg charge damage was confined to one corner. 
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Bild: Picture

Maße im Einsatz:  Dimensions clearing position:

Länge gesamt:  5 metres diameter
Breite gesamt: 5 metres diameter
Höhe gesamt:  1.5 metres

Length overall:

Width overall:

Height overall:

The ground clearance under the engine is 0.75 metre and can be increased by the user if necessary.


Transportmaße:  Dimensions cruising position: THREE  machines can fit into the following dimensions:

Länge Transport:
2.5
Breite Transport:
1.95
Höhe Transport: 1.75 metres

Length: 

Width:

Height:



Einsatzgewicht:
270 kg
Transportgewicht:
320 kg
Besatzung: 0 

Weight

Weight: 

Crew:
Funktionsprinzip:

Characteristics:

In normal mine clearing mode, the Dervish advances in clearing mode at about one metre a minute.  With a 5 metre wide track this is equivalent to a coverage of 300 square metres per hour.  Driving any pair of the wheels through 120 degrees spins the machine about the third and allows non-clearing rapid traverse at 5 kilometres per hour.  The rolling wheels are a very efficient way of applying exactly the stimulus of the human feet for which the mine is designed.  They do the minimum damage to fragile topsoil, less than the hooves of cattle.

Navigation of the Mark III Dervish is by a high-frequency radio system akin to the Decca technique but in command mode with local stations.  The phases of signals from two constant-frequency transmitters based safely outside the mine field are compared with two signals from a control station.  The Dervish motors are driven to keep a 90 degree phase shift between both pairs of transmissions.  The addition or subtraction of phase at the control station drives the Dervish to a new point.  Navigation data are taken from lines or scanning patterns drawn on a computer map.  Specially written software converts Cartesian information to the hyperbolic coordinates needed by the Decca system.  If the positions of obstructions are known, clearance can continue through the night.

The Dervish uses three variable-displacement computer-controlled hydraulic pumps driven by a 340 cc Honda engine and controlled by a micro-processor.  One data bit from the micro-processor is equivalent to an advance of 5 mm.  A limit to the resolution is the frequency stability of the transmissions:  one part in a million is equivalent to a millimetre at a kilometre range.  Reflection from nearby moving objects will induce secondary transmission paths which will degrade accuracy.  For instance a human body at two metres would perturb the Dervish by about 50 mm with disturbance falling with the inverse square of distance.

The Dervish has a fourth pump to provide 7 kilowatts of hydraulic power to a vegetation-clearing tool such as a single flail rotating about a vertical axis close to ground level.  A series of strings with rubber grapnel hooks which release at loads above 100 Newtons will operate trip wires.  It will carry a Schiebel AN 19/2 metal detector in a protected shroud. Data about the size and position of metal fragments will be sent back to the control station and written into the  navigation map.  A whisker contact with buildings and trees will be used to correct map data.  A tilt sensor will correct for slope and hummocks.  Other sensors for non-metallic targets are being tested.  

Three machines can be moved in a one tonne van and assembled in 30 minutes with the minimum of tools.  The separate parts can, if necessary, be carried on foot.  

Clearance reliability will not be known for some time.  Meanwhile the Dervish is offered as a fast reconnaissance vehicle to show the pattern and extent of a mine field with coverage cost below 0.04 euro per square metre.
Räumbreite:    5 metres

Räumtiefe: Set by mine firing load
  Marschgeschwindigkeit:
Legal limit.

Demining width:

Demining depth:

Road speed:




leichter Boden
mittlerer Boden 

schwerer Boden




light soil
medium soil



heavy soil

Räumleistung:




Demining performance
                    Insufficient data                      Insufficient data                         Insufficent data



Räumgeschwindigkeit:





Demining speed: 
                     60 metres/hour                       60 metres/hour                        60 metres per hour


Beschaffungskosten:   < £10,000 in mass production
Betriebskosten:


Costs of acquisition:       £17,000 for a second unit
Operational costs:
0.03 to 0.04 euro per square metre

Wartungsintervalle:
Oil and battery once per day. 1000 hours for engine.  Oil hydraulics sealed for life.

Service intervals:


Einschränkungen: 

Limitations:

The Dervish will not detonate mines at the bottom of steep pits, beneath obstructions, in hard frozen ground or mines that are faulty.  It is hoped that most of these will be sensed by the instruments carried and that the inaccessible areas will be left visibly unmarked by wheel tracks.

Protection of the crew: Schutzmaßnahmen für Besatzung:  No crew.

Durchgeführte Erprobungen:
Completed field tests:
Ort:
Edinburgh Scotland
Zeitraum:
January 1998

Location:

Period:

Bericht verfügbar bei:


Reports available:

Video record of tests of the Mark II with live mines.

Salter SH, Gibson CNG. Electronic Navigation for the Dervish and Other Mine Detonating and Detecting Vehicles. 

pp S4 15-23 SusDem 97 Conference Zagreb. 29 September 1997. James Madison Demining Centre. 

Salter SH What Does Mechanical Demining Cost?  Zagreb workshop report. February 1998. 

James Madison DeminingCentre. 

Salter SH. Cartesian to Hyperbolic Conversion for Dervish Decca Control in Command Mode from CAD Based Mine Field Maps. International Advanced Robotics Programme Toulouse, pp 89-108. 14 September 1998.
Wesentliche Erfahrungen:
 

Lessons learned: 

Swedish Steel Hardox wheels can be used with charge weights to 500 gms.  Damage from a 10 kg charge of PE4 explosive is confined to one corner of an open frame structure.  The Mark II machine survived tests with typical live mine charges.  All fragments were thrown above the vulnerable parts.  The Mark III must be lighter, quicker to assemble and will need electronic as opposed to mechanical self-steering if it is to maintain a straight course over long distances. Drift and stability tests on the Decca system used in command mode confirm theoretical hopes for guidance precision to the order of mine dimensions.
