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In January 2013, Tim Jarvis, sustainability consultant at Arup, 
authentically re-enacted Sir Ernest Shackleton’s treacherous 
boat voyage from Elephant Island to South Georgia, followed 
by a gruelling crossing of its mountainous interior.

environment which is increasingly under threat from changing 
global weather patterns. The crew actively documented and 
monitored environmental impacts, and highlighted the need for 
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drastic action to conserve the fragile ecosystem of Antarctica.
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SOCIETY

A new breed of lightweight catamarans contested the 34th 
America’s Cup in San Francisco. The boats were created through 
a complex process that involved several disciplines including 
marine hydrodynamics, aerodynamics, structural mechanics and 
advanced composites. Matthew Sheahan, racing and technical 
editor of Yachting World, writes about recent developments of 
these racing multihulls.

For only the third time in its 162-year history, the America’s Cup was decided by a final race where the winner took all. The sailing took place in San Francisco, and 
it was the US defender Oracle Racing that won the title on the 15th day of racing © ACEA/Photo Gilles Martin-Raget

HIGHSPEED SAILING      
THE DESIGN PRINCIPLES BEHIND THE DEVELOPMENT OF THE 2013 AMERICA’S CUP RACING YACHTS
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BUILT BY INSPIRATION.

www.baesystems.com

At BAE Systems, we serve the needs of our customers by delivering a wide range of advanced defence, aerospace, and security solutions that 
provide a technological and performance edge. We work together with local partners to develop, engineer, manufacture and support the 

innovations that sustain economies, increase defence sovereignty, and safeguard commercial interests. With some 88,000 employees in six 
continents, our story is about talented people who are relentlessly committed to creating solutions that protect and strengthen nations. 

That’s work that inspires us. That’s BAE Systems.
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INNOVATION WATCH

LIFT PRIORITISATION

In the vertical transportation industry, 
lifts need to prioritise the order in which 
they visit floors in order to keep people 
waiting the least amount of time.  The 
Otis Autotronic elevator was the first lift to 
consider traffic patterns and peak times, 
bypassing floors when fully loaded.  First 
installed in the Atlantic Refining building in 
Dallas, Texas in 1950, these relay-controlled 
elevator systems remained the main way of 
prioritising floors for the next 30 years. 

In the 1980s, microprocessors took 
over and are now used to control every 
aspect of the lift operation.  As well as the 
passenger interaction, a series of sensors, 
controllers, sequences of operation and 
real-time calculations – or algorithms – 
balance the passenger demand and car 
availability.  These sensors provide data on 
car positions (if there is more than one lift 
in the building), car moving direction, loads, 
door status, hall calls, car calls, pending up 
hall and down hall calls, number of runs per 
car and alarms.

From that data, a management system 
consisting of a workstation and the 
manufacturer’s software can then create 
metrics for a group or particular car such 
as total number of door openings, number 
of runs per car or call, and up and down 
hall calls.  For buildings with multiple 
lifts, prioritisation programs will assign 
passengers going to the same destination 
the same lift.  And some programs will 
even group floors to assigned lifts to create 
a faster, better-organised service.

© Otis Elevator Company

INNOVATION WATCH

Glasgow-based laser technology pioneer Coherent Scotland 
was a prize-winner at the Institute of Physics’ 2013 Innovation 
Awards. The company’s Chameleon laser, a one-box fully 
automated tuneable ultrafast laser system, won its innovation 
award for helping to make new discoveries via in-vivo brain 
imaging of neurodegenerative diseases , innovation in 
anti-cancer therapy, and for helping create 100 new jobs

CHAMELEON LASERS

Multiphoton microscopy uses femtosecond 
laser technology to deliver much faster and 
deeper imaging, allowing the study of 
samples in real time. It is particularly  
valuable for biological studies and medical      
research tasks.  

Until Coherent Scotland took on the 
challenge of developing a more user-friendly 
system, the field of multiphoton microscopy 
remained largely inaccessible – the preserve 
of university academics and specialised 
laboratories. Controlling the dispersion, power 
and pulse width of the previous generation of 
lasers required hands-on support by 
dedicated physicists. 

With the Chameleon, complicated laser-
based physics problems are solved in a single-
box unit. Biologists can turn a key and set the 
wavelength they desire for their imaging. The 
Chameleon also removes the need for 
complicated monitoring systems to oversee 
the laser’s performance. 

Since the more versatile Chameleon laser 
has become available, the range of 
biomedical examination applications has 
expanded to include studying structures and 
learning processes within the brain that are 
affected by conditions such as Alzheimer’s 
and Parkinson’s. The Chameleon is able to 

examine structures deeper inside living tissue, 
including neurons at the moment of firing. It 
has also been used to evaluate the 
effectiveness of drugs in cancer research and 
how tropical diseases propagate throughout 
the bloodstream.

Scotland is one of the centres of 
excellence for the optoelectronics industry, 
along with California and Germany. Coherent 
Scotland is a 12-year-old company which has 
been a satellite business unit of global giant 
Coherent Inc since 1999. It has built a skilled, 
self-contained and multidisciplinary 
100-strong team its headquarters at the West 
of Scotland Science Park in Glasgow. The 
facility researches, designs and also 
manufactures its cutting-edge laser-based 
products. 

The company has exported its range of 
ultra-fast, tabletop lasers – designed for use 
by frontline practitioners in hospitals, 
universities and dedicated research centres – 
to 45 countries around the globe, including 
Antarctica. The Chameleon’s ease of use and 
range of applications have led to exports 
worth more than £100 million, as well as 
growth in other areas of the multiphoton 
microscopy industry that have piggybacked 
on this success.

Use of a Chameleon laser to view tumour cells infiltrating soft tissues. The tumour cells are shown in 
green and the resolution obtained is 0.33μm per pixel © B. Weigelin, P. Friedl
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for a safer 
world.

How do you create a truly sustainable future for your business? 
For us, it’s all about seeing the big picture. We offer intelligent,
balanced advice that will help you meet your operational and
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Trusted to deliver excellence.

We gained a reputation 
for engineering excellence, 
one detail at a time.

We know it’s the small things that make a big difference. In fact it goes a very 
long way towards explaining why Rolls-Royce has become a world-leader in 
power systems and services on land, at sea and in the air.  With manufacturing 
and service facilities in 50 countries and customers in well over 150 countries, 
we place a great deal of importance on the detail in order to maintain the very 
highest standards that our name has become associated with. It’s what our 
clients have come to expect and we don’t do it lightly. Last year alone we 
invested close to £1billion in research and development of our products and 
services.  And, like everything else we do, we did it one detail at a time. 

www.rolls-royce.com

CHANGING GEAR

Dr Scott Steedman 

EDITORIAL

In October, the number of cars produced in 
the UK in 2013 quietly motored through the 
one million mark, with a rolling 12-month 
total exceeding 1.5 million.  The UK exported 
some 1.275 million cars last year, the highest 
figure for decades.  This year the number of 
engines manufactured in the UK is on track to 
exceed two million, and car exports look set 
to beat the 2012 result.

The automotive sector is on a roll: it 
has attracted billions of pounds of inward 
investment over the past two years. The UK 
Automotive Council, a government-industry 
partnership established in December 2009, 
has shaped a new strategy for the sector 
and has promoted the importance of skills, 
innovation, technology and the supply chain. 
The future of manufacturing was the subject 
of an important government Foresight study 
recently launched at the Royal Academy of 
Engineering (see page 6).

The industry’s recent success builds 
on the strengths that underpin modern 
manufacturing in the UK: a flexible workforce, 
our British passion for creativity, an excellent 
science and technology base, openness to 

innovation and a reputation for good design.  
The Range Rover Evoque, a worldwide 
success story, won the Academy’s MacRobert 
Award in 2012 partly because of its novel 
weight-saving technologies and all-new 
suspension system.

Can the UK automotive sector complete 
its transformation into a sustainable, world-
leading industry fit for the challenges of the 
next decades? 

The opportunity for British industry lies 
in the breadth and depth of its research 
and technology in automotive engineering, 
particularly in powertrain technology: the 
engine, transmission and drive system. Aside 
from the cost of fuel, regulations and low-
carbon targets are driving innovation in 
vehicle design around the world.

The race is on to find low-cost lightweight 
materials, to increase efficiency through 
reducing friction and aerodynamic drag, but 
above all to develop the engines that will 
power a new generation of low-carbon cars.

There is a widespread public perception 
that the internal combustion engine has 
had its day and that we are waiting for some 
magic wand to switch us over from our 
beloved petrol or diesel engines to hydrogen 
or battery power.  In practice, it’s not so 
simple, but the UK is a world leader in vehicle 
propulsion research and is well placed to 
deliver the low-carbon technologies we need. 

Professor Neville Jackson FREng, Chief 
Technology and Innovation Officer at Ricardo 
plc and Deputy Chair of the Automotive 
Council’s Technology Group, argues that 
future propulsion systems will combine 
a fully integrated mix of technologies, 
exploiting low-carbon liquid fuels, more 
efficient ‘advanced combustion engines’ and 
electrification in a far more sophisticated way 

than today’s modular stop/start and bolt-on 
hybrid designs.

Government and industry will invest 
more than £1 billion over 10 years to create 
an Advanced Propulsion Centre (APC).  The 
APC will research, develop and commercialise 
these new technologies. The Technology 
Strategy Board announced the first funding 
competition for the APC in November, even 
before it has found a home.  The APC will 
award up to £75 million for the development 
of  low-carbon powertrain technologies and 
to grow the UK supply chain.

However, much as the APC is a welcome 
innovation, the UK’s capability in research 
and development is not really the issue.  
The challenge is to bring researchers and 
industrialists together and to build the supply 
chain of makers of materials, components 
and subsystems that can exploit these new 
technologies.  The Automotive Council 
estimates that feeding the production lines 
will create a domestic market opportunity 
worth £3 billion per year.  While there is 
a skills issue, this can be addressed.  The 
primary challenge is to stimulate investment 
in component suppliers that can meet the 
new demand. 

The UK has the imagination, technological 
base, access to finance and workers to 
secure this new industry for the nation.  
Converting the recent momentum in the UK 
automotive sector into sustained innovation 
and growth should play to all our strengths.  
Let’s make sure that our small and medium-
sized enterprises, the lifeblood of British 
manufacturing, get the support they need to 
capture these great new opportunities. 

Dr Scott Steedman CBE FREng
Editor-in-Chief
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WIRELESS CHARGING BUSES
The first UK electric buses to be fitted with 
wireless charging devices are replacing 
diesel buses on an urban, public passenger 
route. The number 7 route in Milton Keynes, 
which runs 14 miles each way between 
Wolverton and Bletchley, transports 775,000 
passengers a year over a total of 450,000 
miles. In a five-year trial scheme, which 
begins in January 2014, eight electric buses 
are serving the route, seven days a week. 
This has the potential for preventing 500 
tonnes of CO2 emissions being released 
into the atmosphere each year, as well as             
5 tonnes of other noxious tailpipe emissions. 
The electric buses will also save on costs, 
with an electric bus costing an estimated 
£13,000 a year less to run than a diesel bus. 

The buses charge when power 
transmitted from a primary coil buried in 
the road is picked up by a secondary coil 

on the bus. The primary coils are placed at 
two points on the bus route ( a third will 
be added later). This technology, known 
as ‘induction power transfer’, allows for 
‘opportunity charging’ whenever the driver 
has a scheduled break at the end of the 
route. Approximately 14% of each electric bus 
battery’s energy will be replaced after just a 
10-minute ‘opportunity’ charging session.

The trial is a free market collaboration 
between eFleet Integrated Service Ltd, 
Milton Keynes Borough Council, Arriva, 
Wrightbus Limited, Conductix-Wampfler, 
Western Power Distribution, Chargemaster 
plc and SSE. 

The trial is managed by Mitsui-Arup 
joint venture MBK Arup Sustainable 
Projects (MASP). John Miles, Arup/Royal 
Academy of Engineering Research Professor 
in Transitional Energy Strategies at the 

University of Cambridge, initiated the trial 
with MASP.  MASP’s ultimate aim is to use 
the data collected by the Milton Keynes trial 
to demonstrate the economic viability of 
low-carbon public transport. This data could 
be used to kickstart electric bus projects in 
other towns and cities across the world. 

IN BRIEF

AEROMSC BURSARY

MANUFACTURING REPORT

The Royal Aeronautical Society and the Royal 
Academy of Engineering have created a 
bursary scheme to address the need for MSc-
qualified engineering professionals in the UK’s 
growing aerospace sector. 

The scheme is designed for people who 
would like to pursue careers in this field but 
would not otherwise be able to fund their MSc 
studies. As well as partnering with companies 
in the aerospace sector to provide advanced 
training to promising members of the existing 
workforce, the scheme also targets talented 
graduates from disciplines such as physics 
and mathematics who may not previously 
have considered aero engineering. People 
with good first degrees in these and related 
STEM disciplines have already acquired the 
theoretical foundation on which to build the 
specialist learning that approved MSc courses 
deliver and which UK aerospace now requires. 

This is the path taken by Emma Cooke, one of 
this year’s bursary winners. She studied maths 
at Aston University and graduated with a first. 
During her final year, she studied a module 
called Chaos and Dynamical Systems, and 
was interested in the subject’s application to 
aerodynamics and turbulence. She applied 
to join the scheme, and is now on an MSc at 
Imperial College London.

Announced by the Prime Minister at 
Farnborough in 2012, applications to the 
scheme opened in February 2013. At the 
end of round one, the target of awarding 
100 tuition fee bursaries, each worth up to 
£9,500, has been achieved, with 16 of these 
awarded to women. A further 200 bursaries 
will be awarded in each of the next two years, 
bringing the total to 500.

Funding for the scheme comes from UK 
government, the Northern Ireland 

The Government Office for Science, Foresight 
Programme has published a report entitled 
The future of manufacturing: a new era of 
opportunity and challenge for the UK.  The 
report, which was launched at the Royal 
Academy of Engineering in October, 
examines evidence-based scenarios for 
industry over the coming decades, and sets 
out recommendations for policies to keep 
the UK’s manufacturing sector competitive in 
the global marketplace. 

Manufacturing currently contributes   
10% of the UK economy’s value and employs 
2.5 million people.  In the years up to 2020, 
around 800,000 roles will need to be filled.  
The report suggests that UK policymakers 
focus on apprenticeship schemes, support 
for researchers, and the supply of skilled 
managers.

Successful firms will need to adapt 
their physical and intellectual infrastructure 
to exploit changes in technology as 
manufacturing becomes faster, more 
responsive to big data and changing 
global markets, and closer to customers, 
with the expanded use of sensors and 3D 

Administration and nine major aerospace 
employers, working in partnership with the 
joint administrators of the scheme. 

For more information about the AeroMSc 
bursary scheme and how to apply, visit      
www.raeng.co.uk/aeromsc 

printing.  Companies may also benefit by 
moving towards a ‘servitisation’ approach 
of supplying technical expertise, not just 
physical products-- a profitable strategy for 
firms such as Rolls-Royce and Arcelor Mittal. 
Manufacturers will also need to become 
more efficient in their use of materials and 
energy to counter volatility in the price and 
availability of resources.

The report recommends that 
government policy is informed by data 
which accurately reflects how manufacturing 
is connected across the economy and     
how its needs are changing.  It asks that 
policy is tailored to the specific requirements 
of industries to support new ways of     
doing business.  

A final recommendation is that 
government create an Office for 
Manufacturing, to keep up with the pace 
of change in manufacturing .  Such an 
office would also work with Infrastructure 
UK to align the UK’s infrastructure and 
manufacturing priorities over the long term.

For more information and to view the 
evidence base visit http://bit.ly/su2A6w

IN BRIEF

Emma Cooke


