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The Royal Scottish Society of Arts
Showcasing Scotland's Science, Technology and Innovation

The Royal Scottish Society of Arts was founded in 1821 as 'The Society for the Encouragement of the
Useful Arts in Scotland' and incorporated by Royal Charter in 1841. It was concerned with the fields that
we would now describe as science, technology, engineering and manufacture, but which were then known
as the useful arts, as opposed to the fine arts.

Today the Society aims to showcase Scotland's Science, Technology and Innovation, mainly through a
monthly lecture programme, excursions, promotion of Honorary Fellows, and the award of medals.

The lecture programme is given by excellent public speakers, who are distinguished in their fields of
study, and the topics cover a wide range of scientific and technical issues, all pertinent to the Scotland in
which we live today.

Fellowship of the Society is open to all with an interest in science and its place in society who would like
to attend our meetings. Fellows of the Society are entitled to use the letters FRSSA after their names.
Applications  for  Fellowship  must  be  supported  by at  least  one  Fellow of  the  Society  to  whom the
applicant is personally known.

More information about applying for Fellowship is available at our meetings. Please introduce yourself to
the President, Secretary or one of the members of the Society's Council at a meeting for further  details.

Professor Stuart Munro
president@rssa.org.uk

Dr Jane Ridder-Patrick
secretary@rssa.org.uk
29 East London Street
Edinburgh  EH7 4BN

Mr Graham Rule
treasurer@rssa.org.uk

Honorary Fellows

The Society's Rules allow for the election of up to 10 people “Distinguished in the Science of the Applied
Arts” as Honorary Fellows. Current Honorary Fellows are:

Professor John Brown  FRSE, Astronomer Royal for Scotland
Professor Peter Higgs  CH BSc MSc PhD FInstP FRSE FRS
Sir Thomas Dalyell Loch  Bt
Professor Anne Glover  CBE FRSE FASM
Professor Malcolm Longair  CBE FRS FRSE
Professor Stephen Salter  MBE FRSE
Professor Heinz Wolff  FIEE FIBES FRCP(Hon) FRSA

The shield shown on the front page is from the Society's full 'coat of arms' as described by the Lord Lyon King of Arms: “Or, 
between two eagle owls heads affrontée proper a torch Sable paleways enflamed Gules, on a chief Azure a saltire Argent, all 
within a bordure Ermine”. The shield has a white border with black marks representing ermine fur.  The upper part has a white 
(or silver) diagonal cross on a blue background.  Below that the main body of the shield is yellow (or gold) with two forward-
facing eagle owl heads on either side of an upright black torch with red flames.  The Society has recently commissioned the 
local illustrator Sandy Mackenzie <sandiloquent@gmail.com> to create the computer file based on the description and original
painting from the Lord Lyon.
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Evolution of the bird brain in a
(empty) nutshell 

Dr Stig A Walsh 
Senior Curator of Vertebrate Palaeobiology 
National Museums of Scotland 

In the Augustine United Church
41 George IV Bridge
Edinburgh, EH1 1EL
On Monday 29th September 2014, at 7pm 

Birds receive bad press about their brain size, yet avian intelligence actually exceeds that of
many mammals. Bird brains are enlarged compared with those of their dinosaur ancestors, and
as much of this expansion occurred in the forebrain and cerebellum it has traditionally been
assumed to relate to the evolution of flight. Brains do not fossilise, but the internal surface of the
brain cavity records the external shape of the brain in extinct birds and dinosaurs. Using X-ray
micro-CT methods we can now determine brain shape in most fossilised bird skulls, and this talk
will reveal what recent research has discovered about how the avian brain evolved. 

Dr Stig Walsh is Senior Curator of Vertebrate Palaeobiology at National Museums Scotland. He
previously worked at the Natural History Museum in London on a variety of research projects,
and as an X-ray tomographer. His research investigates the evolution of the central nervous
system in fossil animals, a branch of palaeontology called 'palaeoneurology'. Stig's research
uses X-ray micro computed tomographic analysis to peer inside fossil skulls to reconstruct the
external  shape of  the  brain.  He is  specifically  interested in  determining how the  brain  and
senses of modern birds have evolved from their theropod dinosaur ancestors. 

Dr Stig A Walsh
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What drives Technology and
Innovation into Safety —
Science, Regulation or Public
Perception?

Professor José L. Torero Cullen FRSE   
FREng

Professor and Head of School, School of Civil
Engineering
The University of Queensland, Australia

In the Augustine United Church
41 George IV Bridge
Edinburgh, EH1 1EL
On Monday 27th October 2014, at 7pm

Entrepreneurship, opportunism and innovation are normally perceived as the dominant drivers
that push technology into markets. Solid science, an innovative way to transform it into useful
technology and a capacity to see and materialize an opportunity are attributes that we value in
professionals operating in the science and technology fields. Can the same thing be said about
safety? Safety has an equal underpinning in science and technology nevertheless it is not clear
if the same attributes and drivers apply when it comes to transferring science and technology
into delivering safe environments. This presentation will explore the role of technology in safety
and  the  importance  of  regulation  and  public  perception  in  enabling  a  scientifically  sound
implementation of safety. Fire safety will be used as the example for discussion.

Professor  José Torero is  the Head of  the School  of  Civil  Engineering  at  The University  of
Queensland. He is a leader in the field of Fire Safety Engineering where he specializes in the
behaviour  of  fire  in  complex  environments.  He  holds  a  BSc  for  the  Pontificia  Universidad
Católica del Perú(1989), and an MSc (1991) and PhD (1992) from the University of California,
Berkeley. José is a Chartered Engineer (UK), a fellow of the Royal Academy of Engineering
(UK) and the Royal Society of Edinburgh (UK). José joined The University of Queensland in
2012 following appointments as the Landolt & Cia Chair in Innovation for a Sustainable Future
at  Ecole  Polytechnique  Fédéral  de  Lausanne,  BRE  Trust/RAEng  Professor  of  Fire  Safety
Engineering at The University of Edinburgh, Associate Professor at the University of Maryland
and Charge de Recherche at the French National Centre for Scientific Research.

 

Professor José L. Torero Cullen
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Spinning out of the NHS...
the strange tale of the bionic
hand 

David Gow CBE FREng FRSA FIPEM     
CEng CSci BSc (Hons) Pg Dip 

Head of SMART Services 
NHS Lothian 

In the Augustine United Church
41 George IV Bridge
Edinburgh, EH1 1EL
On Monday 24th November 2014, at 7pm 

A short history of how work begun in the 1960s, led to the spinning out of the first company from
NHS Scotland and the launch of the world's most advanced bionic hand, the iLimb. 

David gained an Honours Degree in Engineering Science from Edinburgh University in 1979.
After a year in the defence industry he returned to the University to work on prosthetics control
systems at the Princess Margaret Rose Hospital. 

In 1984 he transferred to the NHS. He developed the world's first powered electrical shoulder
prosthesis in 1998. In 2002 he founded TouchEMAS Ltd. (now TouchBionics), the first spin out
company from the NHS and invented the iLimb bionic hand in 2004. 

In  2007  the  company  launched  the  iLimb  hand  system  which  became  the  world's  first
multifunctional articulating hand. 

He left  TouchBionics in  March 2009 to  concentrate on his new role as Head of Southeast
Mobility and Rehabilitation Technology (SMART) Services in NHS Lothian. 

In 2013 David was a finalist in the European Inventor of the Year. In June 2014 David was
awarded the CBE in the Queen's birthday honours list. 

 

David Gow
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Forensic anthropology - the art
of speaking for the dead

Prof Sue Black OBE BSc PhD DSc FRSE 
FRAI FRCPE HFRCPSG

Director of the Centre for Anatomy and Human
Identification
University of Dundee

In the Augustine United Church
41 George IV Bridge
Edinburgh, EH1 1EL
On Monday 26th January 2015, at 7pm 

Forensic anthropology is the science of analysing the human, or what remains of the human, for
medicolegal purposes. The role of the practitioner is to understand and retrieve the information
that  these  remains  convey  and  translate  that  into  intelligence  to  either  support  a  police
investigation or to provide evidence that may be used by the criminal courts for the purposes of
either prosecution or defence of an accused.

Professor Sue Black is Director of the Centre for Anatomy and Human Identification at the
University of Dundee. She is a founder and director of the Centre for International Forensic
Assistance  (CIFA),  founder  and  past  President  of  the  British  Association  for  Human
Identification  and advisor  to  the  Home Office  and Interpol  on  issues pertaining  to  forensic
anthropology  in  disaster  victim identification  (DVI).  She  is  President  of  the  Association  for
Science Education (Scotland). She is a fellow of the Royal Society of Edinburgh, a Fellow of the
Royal Anthropological Institute, a Fellow of the Royal College of Physicians of Edinburgh and
an honorary Fellow of the Royal College of Physicians and Surgeons of Glasgow. She was
awarded an OBE in 2001 for her services to forensic anthropology in Kosovo, the Lucy Mair
medal for humanitarian services and a police commendation in 2008. She and her team have
been awarded the Brian Cox award for public engagement and the Stephen Fry award for
public engagement with research.

Prof Sue Black
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Tides and tidal power from a
Scottish historical perspective

Professor Alistair Borthwick PhD DSc 
CEng FICE

Professor of Applied Hydrodynamics, The University of
Edinburgh,
and Emeritus Fellow, St Edmund Hall, Oxford

In the Augustine United Church
41 George IV Bridge
Edinburgh, EH1 1EL
On Monday 23rd February 2015, at 7pm

The coastal waters off Scotland experience some of the strongest tidal flows anywhere in the
world. Over the centuries, the tides and, more recently,  their power potential  have attracted
much scientific interest. For example, in 1665, Sir Robert Moray authored a publication in the
Philosophical Transactions of the Royal Society on “A Relation of Some extraordinary Tydes in
the West-Isles  of  Scotland”.  This  talk  will  take  a  historical  journey  through  the  scientific
developments  in  our  understanding  of  tides  and  their  power  potential,  commencing  at
Ahmedabad in Ancient India, passing through the Dark and Middle Ages, the pre- and post-
Newtonian periods, and finally taking us to modern approaches to assessing tidal power. The
lecture will have a strong Scottish flavour, noting the important contributions made by scientists
in the 17th, 18th and 19th Centuries, and concluding with comments about recent tidal resource
assessments for the Pentland Firth.

Alistair Borthwick has more than 35 years' engineering experience, and was a member of the
design  team  of  the  Hutton  Tension  Leg  Platform,  which  won  the  Queen's  Award  for
Technological  Achievement  in  1984.  He  is  Professor  of  Applied  Hydrodynamics  at  The
University  of  Edinburgh,  and  an  Emeritus  Fellow  at  St  Edmund  Hall,  Oxford.  Alistair  was
previously a Professor of Engineering Science at the University of Oxford, where he worked for
21 years from 1990-2011. He was Head of Civil  & Environmental Engineering at University
College Cork from 2011-13, where he was the Founding Director of the SFI Centre for Marine
Renewable Energy Ireland. Alistair's research interests include environmental fluid mechanics,
flood risk management, and marine renewable energy.

Prof Borthwick
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Capping Carbon - 
Why and How?

Professor Jon Gibbins
Professor of Power Plant Engineering and 
Carbon Capture
University of Edinburgh

In the Augustine United Church
41 George IV Bridge
Edinburgh, EH1 1EL
On Monday 30th March 2015, at 7pm

The  emerging  issue  in  climate  change  is  whether  or  not  future  cumulative  anthropogenic
emissions of carbon dioxide to the atmosphere can be limited to a finite value, approximately as
much again as we have emitted since the start of the Industrial Revolution. But, if it becomes
the accepted target, how is this increasingly valuable fixed amount of 'space' in the atmosphere
going to be shared out? And the cumulative amount can only be limited at a 'safe' value if the
net rate of emissions is eventually reduced to zero or even to negative values - how might this
be achieved? There are not any good answers yet, but at least we may be starting to ask the
right questions.

Jon Gibbins has worked on coal and biomass gasification and combustion for over 30 years, at
Foster Wheeler, Imperial College and the University of Edinburgh and on carbon capture and
storage (CCS) since 2002. He is currently Professor of Power Plant Engineering and Carbon
Capture  at  the  University  of  Edinburgh  and  Director  of  the  UK  CCS  Research  Centre
(www.ukccsrc.ac.uk), which is supported by Research Councils UK to lead and coordinate a
programme of underpinning research on all aspects of CCS in support of basic science and UK
government  efforts  on  energy  and  climate  change.  He  is  involved  in  a  number  of  other
academic, industrial and government initiatives on CCS in the UK and overseas, including the
SaskPower CCS Global Consortium Advisory Committee.

Prof Jon Gibbins
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Dounreay: Past and Present 

Mark Rouse BEng(Hons) 
Dounreay Managing Director 
Cavendish Nuclear 
and
James Gunn BSc(Hons) CChem MRSC 
Senior Technical Officer
Dounreay Site Restoration Ltd 

In the Augustine United Church
41 George IV Bridge
Edinburgh, EH1 1EL
On Monday 27th April 2015, at 7pm 

The Dounreay nuclear establishment was the UK's centre for
fast reactor R&D from 1955 to 1994 and created 2,500 highly
skilled jobs. 

Today, Dounreay is a site of construction, demolition and waste management, all of it designed
to return the site to as near as practicable its original condition by circa 2025. Decommissioning
Dounreay is recognised internationally as one of the most complex nuclear clean-up challenges
in  Europe.  The  site  is  being  decommissioned  on  behalf  of  the  Nuclear  Decommissioning
Authority by Dounreay Site Restoration Ltd, a wholly owned subsidiary of Cavendish Dounreay
Partnership Ltd a consortium of Cavendish Nuclear, CH2MHILL and URS. 

The  lecture  will  summarise  the  facilities  and  past  historic  achievements  that  established
Dounreay as a world leader in science and technology. It will also highlight the highly innovative
technologies  that  have  been  developed  to  overcome  the  radioactive  legacies  and  which
maintain Dounreay's vision as the European benchmark for decommissioning a nuclear site. 

Mark Rouse graduated from Coventry University with an honours degree in engineering and
worked as a reactor test engineer with VSEL PLC until 1995. Mark was Nuclear Operations
Director at Devonport from 1997 to 2010 and for two years prior to that Deputy PAG Chairman
with GEC Marine. Mark was seconded to Dounreay Site Restoration Ltd as Dounreay Managing
Director  in  April  2013 from Babcock International  Group,  where he was director  of  nuclear
safety and quality for its Marine and Technology Division, which includes the nuclear submarine
sites at Devonport, Rosyth and Faslane. 

James Gunn started working for the United Kingdom Atomic Energy Authority at Dounreay as a
16 year old scientific trainee in 1978. He was granted special leave to study Honours Chemistry
at Edinburgh University and after graduating became an analytical chemist supporting the Fast
Reactor  nuclear  fuel  reprocessing  plant.  After  a  12  year  spell  working  for  Rolls  Royce  &
Associates at the neighbouring Vulcan Naval Reactor Test Establishment, he rejoined in 1998
as a decommissioning project manager working within the iconic Dounreay Sphere. James then
became responsible for site-wide strategic issues covering decommissioning technologies and
knowledge management.  He is presently a Senior Technical  Officer within the Site Closure
project and this includes a role as Heritage Officer, managing the flagship Dounreay Heritage
project. 
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Annual General Meeting
The Society's AGM will be held in the Augustine United Church
41 George IV Bridge
Edinburgh, EH1 1EL
On Monday 25th May 2015, at 7pm

The President, Professor Stuart Monro, will be in the Chair.

Agenda1

1. Apologies for Absence 
2. Minutes of the AGM held on Monday 16th June 2014 
3. Presentation of the Annual Report & Accounts 
4. Election of President, Vice-Presidents, and Councillors 
5. Any other competent business 

Only Fellows of the Society may attend and be present at this part of the evening's proceedings.

On the conclusion of the AGM, by 7.30pm, visitors and guests will be invited to join us for the
Society's Annual Members' Evening.

Science and Technology in the National Museums
of Scotland

Alexander Hayward MA MSc 
LTCL FMA

Keeper of the Department of Science and
Technology
National Museums of Scotland

The  National  Museum  of  Scotland  in  Chambers
Street, Edinburgh, is a descendent of the Industrial
Museum of Scotland which opened in 1854. At that
time the museum primarily displayed contemporary
industrial  technologies,  and  only  began  to  collect
historical material in quantity later in the nineteenth
century. In subsequent years the emphasis between
the historical and contemporary has shifted to and
fro. This lecture will consider the current approach of
National  MuseumsScotland  to  presenting  science
and technology in the context of the development of
a suite of new science galleries in Chambers Street,
and against the background of the current interest in
promoting  public  engagement  with  science  by
museums and research organisations.

1 The agenda for the AGM is subject to change.

Alexander Hayward



Alexander Hayward has been a curator, engineering historian and science communicator for
over three decades. His professional experience includes the PowerhouseMuseum in Sydney,
the ScienceMuseum in London, and, since 2005, Keeper of the Department of Science and
Technology at  National  Museums Scotland (NMS) in Edinburgh.  He led the creation of  the
interactive  science  gallery  Connect  at  NMS  in  2006  and  was  Project  Director  for  the
redevelopment of National Museum of Flight 2008-10. He is currently leading the development
of six new science and technology galleries at the National Museum of Scotland. 

Alexander has lectured and published on the history of technology and the conservation and
restoration of historic machinery. He has been an Expert Advisor for the Heritage Lottery Fund,
specialising  in  historic  transport.  He  was  the  founding  chair  of  the  Scottish  Transport  and
Industry Collections Knowledge (STICK) Network, and is a member of council of Newcomen:
the international society for the history of engineering and technology. He was a Vice President
of the Royal Scottish Society of Arts (Science and Technology) between 2011 and 2014.

Members of the public are welcome to attend this lecture.

After the lecture there will be a reception where wine, soft drinks and nibbles will be served and
all are invited to take up this opportunity to meet and mingle with Fellows and guests.

The Technological Studies Prize
and Bronze Medal

The Society has presented awards and medals since its earliest days. Recently it has instituted
a prize of a medal and a book token for the best student in the SCE “Higher” examination in
Technological  Studies. The presentation is made at the  Science in the Parliament at  which
similar awards are made from the Royal Society of Chemistry, the Institute of Physics, and the
Society of Biology, which takes place annually in November at Our Dynamic Earth.

Prizewinners

2012 Euan Walker Marr College, Troon

2013 Catriona Sinclair George Watson's College

2014 Suzie Neave George Watson’s College
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