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	Johannesburg, South Africa

	
	
	

	Education:
	1952-56
	Framlingham College, Suffolk

	
	1956-58
	Isle of Wight Technical College

	
	1959-62

during term
	Evening and weekend work for Cambridge Consultants Ltd, Metals Research Ltd and Department of Experimental Psychology.

	
	1959-62
	University of Cambridge

	
	
	

	Employment:
	1956-59

+  vacs to 1962
	Apprentice to Saunders-Roe Ltd (now British Hovercraft Corporation). Aircraft production line.  Toolroom. Wind-tunnel and test tanks. Assistant for hovercraft development. Electronic instrumentation for Black Knight rocket telemetry.

	
	1962-67
	Assistant in Research to R L Gregory, Department of Experimental Psychology, University of Cambridge. Solid image microscope. Histogram recorder. Perceptual psychology apparatus.  Instrumentation for bird's eggs. Astronomical telescope seeing-corrector. 

	
	1967-71
	Research Fellow, School of Artificial Intelligence, University of Edinburgh.

	
	1971-74
	Lecturer, School of Artificial Intelligence, University of Edinburgh. Astronomical telescope tracking-corrector. Mechanical and electronic hardware, touch sensors and vision system for robots. Computer teaching terminals. Workshop tooling. Moving-slit astronomical spectrometer. Equipment for recording neonate eye-movements. Wave Energy.  

	
	1974-78
	Lecturer, Department of  Mechanical Engineering, University of Edinburgh.

	
	1978-86
	Reader, Department of Mechanical Engineering, University of Edinburgh. Wave-energy, wave-tank design and instrumentation.  Flywheel and gyros. High-performance hydraulic machines with digital hydraulic control..

	
	1986-
	Personal Chair of Engineering Design, University of Edinburgh.

Power conversion for wind turbines. De-salination. Marine anchor systems. Variable pitch turbine. Flash-on-the-fly wafer stepper. Mine clearing vehicle. Suppression of explosions. Tidal stream generator. 360-degree flow table. 360-degree wave/current tank. Mobile active dam for flood prevention. Voter-friendly congestion charging. Extending road bridge life.   Spray vessels for increasing cloud albedo.  Hurricane suppression.

	
	1991
	Elected Fellow, The Royal Society of Edinburgh.

	
	1998
	RSSA Keith medal for innovation.

	
	2003
	Honorary Chairs University of Harbin and Guangzhou

	
	2004
	Emeritus Professor University of Edinburgh

MBE 

	
	2005
	Honorary Chair University of Exeter

Honorary D.Tech. Robert Gordons University

Vice President Royal Scottish Society of Arts.


My interests have always been at the border between mechanics and electronics with emphasis on tools and instruments.  Since the first energy crisis in 1973 I have concentrated on renewable energy from waves wind and marine currents.  This required new types of wave maker able to absorb waves and create realistic and repeatable multi-directional sea-states and designs of wave tank which are now widely used and are suppled by Edinburgh Designs.  This spin-off company is now supplying a system for one of the largest tanks in the world, the US Navy David Taylor basin.  My team built the first tank model with variable, computer controlled elasticity which led to the Pelamis wave energy device.  We learned, not always painlessly, how to make electronic and mechanics work reliably underwater.

The requirements for power conversion for wave energy have led to new designs for computer controlled hydraulic pumps and motors with very high conversion efficiency over a wide power band especially at part load. This technology is being commercialized by a second spin-off company, Artemis Intelligent Power.  One application is for the transmission of road vehicles where it provides regenerative braking and continuously adjustable gear ratios. The result is a halving of the urban fuel consumption during rolling road tests at Millbrook.  Digital hydraulics will soon be installed as a replacement for gears in the power train of a wind turbine where it should give exact tip-speed matching, energy storage, decoupling between rotor and generator and a large reduction in nacelle weight.

I was part of a large EU program on wave energy where my contribution was power conversion systems for wave energy. This lead to the design and contruction of a variable-pitch version of the Wells turbine for oscillating water-column wave power devices.
It is because I fear that renewable energy will not be ready in sufficient amounts quickly enough tp prevent irreversible positive feedbacks that, from 2003, I have been concentrating on the design of hardware for geo-engineering by increasing cloud albedo. This equipment has the same requirement for reliable operation af mechanics and electronics in water as our tank models.  
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