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TESTING THE NEW BMI
EEG and NIRS sensors are placed on 

the head of the user. Then, one of the 

four pre-determined body part options2 

is provided to the user. The user 

imagines moving that body part without 

making any physical movement. 

Changes in both brain waves and 

cerebral blood flow triggered by 

the brain activity are measured 

simultaneously. The data obtained 

are analysed on a real-time basis to 

distinguish what the user imagined. 

Upon receiving the result information, 

Honda’s ASIMO humanoid robot will 

make the corresponding movements 

such as raising its arm or leg. 

The BMI will be developed further 

so that it can be applied to human-

friendly products in the future; 

integrating it with intelligent and 

robotic technologies, such as 

ASIMO.

History of BMI development

Since 2005, Honda and ATR have 

been conducting research and 

development of BMI technology; 

exploring the potential of a new 

interface which connects people and 

machines. 

In May 2006, Honda and ATR 

successfully developed a BMI 

technology which utilised a fMRI 

scanner and achieved the first 

success in the world to control 

a robot hand by decoding brain 

activities without electrode array 

implants or special training of the 

user.

This previous BMI technology used 

a functional magnetic resonance 

imaging (fMRI) scanner to perform 

the same task, but its large size and 

powerful magnetic field generated by 

the fMRI scanner limited the locations 

and conditions in which it could be 

used. Because the new BMI uses 

EEG and NIRS sensors, it is easy to 

transport and can be used in various 

locations.

FOR MORE INFO, VISIT:

http://world.honda.
com/ASIMO/

http://world.honda.com/ASIMO/
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Sports engineering has been used for 
thousands of years to allow sports men 
and women to improve their performance. 
It has become more evident in recent years 
due to the advances in materials, design 
and the fundamental understanding of the 
physics of sport. But many are now asking 
if it is cheating to use physics engineering 
and technology in sport….Nikki Lee 
explores the moral dilemma in an exclusive 
interview with Dr David James, Senior 
lecturer in sports engineering at Sheffield 
Hallam University and the Royal Academy 
of Engineering’s first Fellow in public 
engagement engineering.

Engineers have shaped the sporting world.  Their 

mark is vast and deep.  From swimsuits, to bicycles, 

to footballs, engineers have pushed the boundaries of 

athletic performance.  

And it’s fascinating. 

Think of the football, 

for example.  

Footballs have 

seams to help 

the ball go faster. 

This is because 

the seams help 

channel the air 

behind, making 

a smaller wake.  

When spin is 

put on the right hand side of a football, air is forced 

around the right side causing an area of high pressure 

on the right side and low pressure on the left side. 

The air tries to move from the high pressure to the low 

pressure forcing the ball left.

Technology Doping:
Is Engineering Improving Sport?

athletic performance.  

And it’s fascinating. 

Think of the football, 

put on the right hand side of a football, air is forced 

Dr David James

http://www.getsmaart.com
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It’s not as easy as simply picking up a ball and kicking 

it.  Much theory, testing and engineering innovation is 

behind every touch. All with the aim of making a ball 

easier to manipulate and use for professionals and 

recreational sports people like you and I.

Up until now, however, very little research has gone into 

the impact of engineering and technology on sports 

such as football, tennis or cycling and even less into the 

ethical questions it poses. 

To fill this void, the Royal Academy of Engineering has 

bestowed its first ever Fellowship in Public Engagement 

in Engineering on Dr David James, a senior sports 

engineer at Sheffield Hallam University. He will spend a 

year exploring the societal impact of engineering in sport, 

with a strong emphasis on gathering the public’s opinions 

on the controversial issues that it throws up.

“Sports engineering has made a significant impact 

on society and we will see it more and more in the UK 

as we approach the Olympics in London 2012,” says 

James. “However, it’s not a field that is free of criticism 

and people have strong views on the role of the sports 

engineer – and on whether technology is improving 

sport.”

According to James, however, sport remains about 

human endeavour and so long as the advantage that you 

gain comes from within you, then there is no real question 

about so-called ‘technology doping’

“The bike doesn’t win the Gold medal for you in the 

cycling world championships.  The athlete does”, adds 

James.  “Criticising the technological improvements 

of sports equipment can devalue the performance of 

the athlete and this is where some of the philosophies 

surrounding sports engineering get muddled.”

Ultimately, people are not equal in sport; they have 

access to different facilities, climates, and coaches.  

Some are tall, short, have fast twitch fibres or better lung 

capacities. These are facts that sports engineering cannot 

change.  What it can do, however, is weigh up how 

technological advances can impact on recreational users 

to increase enjoyment and health in sport on a society-

wide scale.

“At the elite level in sports there are tight regulations on 

certain engineering possibilities.  But for the remaining 

99.9% of participators in sport, larger rackets; easier 

golf clubs; protective clothing and so on add to the 

enjoyment and the increased interest in playing sports. 

The massive technical innovation that tennis has 

undergone, certainly in terms of racket design, has 

computational fluid dynamics analysis of the airflow 
around a football

Scanning close up is using a non-contact 3 
dimensional laser scanner to capture the complex 
geometry of a football

http://www.getsmaart.com
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made the game much easier and more comfortable 

and enjoyable for the amateur player to play and that 

can’t be a bad thing or considered cheating.” Says 

James.

During his fellowship, James will develop an ethics 

case study in sports engineering, with advice from 

ethicists and philosophers, and he hopes to include 

this work later in teaching sports engineering. The 

funding will also give him time to consult widely with 

the public on how to balance technical advances with 

the need to keep sport fair and accessible for all. 

But is the marriage between engineering innovation 

and human endeavour always a compatible one?

Advances in prosthetics, however, have raised some 

more serious concerns, posing tough questions for 

those who regulate sport. 

“Human augmentation is already having a massive impact 

on sporting performance,” says James. “What will happen 

to the notion of disability when advances in prosthetics will 

allow Paralympians to outperform even our very best 

able-bodied 

athletes?”

The question of prosthetics is raising eyebrows because 

engineering has advanced to a stage where technology 

can be optimised to make a disabled athlete a specialist 

in one area of sport in particular.

“The future is all about ‘powered’ prosthetics that have an 

internal energy” remarks James.  “Amputees do not have 

the benefit of the ‘turbo charger’ in the ankle joint that 

able bodied athletes do.  Without it, you can’t accelerate, 

the stride has less energy.  With the new designs, athletes 

will soon be able to out-sprint able bodied athletes and 

can have limbs that are purely designed for fast sprinting.  

I’m simply concerned that this is a Pandora’s Box and 

we are teetering on the edge of a very dark debate”, he 

concludes.

This is an area where questions may soon be raised as 

to re-defining what makes us human if indeed, disabled 

athletes will be more able than the able-bodied ones.

Genetically Modified Athletes…one to watch

There are many arguments centred around sports 

engineering and how it might be used to augment our 

natural abilities or how equipment can be engineered 

to improve performance.  But there are murmurs about 

the potential of using engineering in an entirely different 

way, by genetically modifying athletes to re-produce elite 

performers with exclusive DNA, for example, that are 

beginning to threaten the basis upon which much current 

research is based.  

The recent performances of 

Jamaican athlete Usain Bolt 

have prompted those 

who wish to suggest 

that ‘gene doping’ is 

a real possibility for 

the future of sport, 

A finite element analysis 
of a tennis ball bounce

http://www.getsmaart.com
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simply because his performances have surpassed all 

stereotypes of what makes a good athlete. He is simply 

a superb athlete, but there is a danger that people 

may use engineering to try and re-create people of his 

standing.

“It’s already been done with mice” remarks James (see 

‘Supermouse’ on YouTube). “And this is another area that 

is potentially dangerous and illegal.  It raises all sorts of 

related ethical issues, but also negates the questions of 

birth and where you draw the line with genetics. Would 

Usain Bolt’s offspring be cheating therefore, simply by 

sharing his DNA?”

A New Era of Engineering…

“What we know about being intimately involved in Sports 

engineering is that some of the 

MAJOR innovations are drying 

up” states James. 

“The changes 

from 

wooden tennis rackets to carbon fibre ones are just not 

happening at such a definitive rate anymore”.

James believes that Sports Engineering will continue to 

refine designs, but that the future is all about designing 

the technology that monitors performance.  Engineering 

will change its focus from equipment to performance and 

that is where real changes will start to happen.

“We are looking at all sorts of possibilities at the moment, 

with quality information outputs systems for techniques 

in sport; real-time feedback on performance and systems 

information about how equipment is used and can be 

changed by performance measures,” he adds.

Looking back at the World Championships or to the 

future of elite performances across the all sports, the 

great news is that success doesn’t all come down to 

freakish physique and a one-in-a-million talent. If you 

aren’t blessed with a 6”5 frame and massive muscles, 

it’s possible to excel in everything from football, 

to athletics, to cycling. The key ingredient is still 

determination.

If you’re interest in pursuing a career in sports 

engineering, please visit:

http://www.sportsengineering.co.uk/jobs.php

computational 
fluid dynamics 
analysis of a 
football in flight

http://www.sportsengineering.co.uk/jobs.php
http://www.getsmaart.com
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Entering the Young Engineers for Great 
Britain Competition seems a long time ago 
now but I am extremely glad that I took 
that first step. Arriving for the regional 
round at the Heathrow Academy early one 
Friday morning, I was not sure what to 
expect. Whilst presenting your ideas to a 
panel of distinguished judges may seem 
a daunting task, everyone’s enthusiasm 
for their projects and seeing the range 
of ideas on display was truly infectious. 
Besides, I quickly got into practice just 
talking to my fellow competitors about 
their work. The judging process is one of 
presentation, discussion and feedback, 
allowing you to take some valuable 
guidance from their experience.

My project, ‘Concertina Bridge’ involved the study 

and production of a bow strung arch structure, with 

the potential for it to be used as part of pedestrian 

walkways or in larger roof or bridge situations. The 

project had already involved much of my spare time 

and I was delighted to be rewarded with “Best Design 
and Innovation”, an invitation to the National Finals 

and plenty of sound advice on how best to progress the 

project. The National Finals were held in Westminster as 

part of the Big Bang Fair, with the QEII Conference Centre 

providing world class facilities to showcase the finalists’ 

hard work. I am sure that the stream of politicians, 

business leaders and royalty were as heartened as I 

was to see the quality of engineering produced by the 

students.  Although I didn’t win the top award, I was 

delighted to receive the Urbis Award for Engineering in 

the Community. 

Lisbon
or bust
YEB URBIS AWARD WINNER 2009 TRAVELS 
TO LISBON AS PART OF HIS PRIZE

http://www.getsmaart.com
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The main part of my prize was the opportunity to see 

Urbis engineers in action. The company specialises in 

street lighting and urban furniture and has its head office 

in Basingstoke where there are production lines, as 

well as industrial design development and urban layout 

design offices. Having been briefed on the more technical 

aspects of lighting design I was taken on a tour of the site 

and was able to better appreciate the challenges posed 

by the provision of reliable, efficient and aesthetic utilities 

to the streets of Britain and beyond. The production 

processes involved are quite remarkable. Lighting issues 

are often overlooked but it is easy to see how a well 

considered lighting design can give a location sanctuary, 

security and drama! Moreover, there appear to be some 

major advances in technology and efficiency just around 

the corner, watch out for intelligent street lighting!

Leaving the UK behind, I headed for Lisbon to see the 

Portugal division of Urbis’s parent company Schreder. 

Greeted by the warmer weather and hospitality of Lisbon 

we toured the Lisbon factory and drew parallels with the 

UK plant, as well as viewing trialled technology that was 

soon to be implemented across the firm. The emerging 

technology of LED lighting is truly amazing and offers 

some fantastic opportunities for the near future. 

Lisbon itself is a beautiful city and a tour provided a view 

of the local architecture and some excellent hospitality.  

Finally, I was taken to the nearby town of Evora to see 

the aluminium foundry. Whilst I had read about the 

processes, the reality is remarkable in its precision and 

care of manufacture, even amongst the searing heat of 

the machinery. The enthusiasm of the staff at the foundry 

was apparent from the outset leading to a brilliant and 

detailed tour, I was particularly impressed by the linguistic 

skills on show, with several European languages to be 

heard. 

Taking part in the Young Engineer for Britain Competition 

and winning the Urbis Award has given me a brilliant 

opportunity to see engineering in a proper context, 

I hope other budding engineers are given the same 

chances as I have had in the past few months and I 

would recommend that anyone who is undertaking an 

engineering/technology based project enters the 2010 

Young Engineer for Britain Competition.

My great thanks go towards everyone involved in this 

project, mentioned here or not, and its success. The 

aid, patience and goodwill of countless individuals and 

organisations has created a fantastic opportunity for me 

and one I will never forget.

http://www.getsmaart.com
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The world’s fastest Roller Coaster, with a 
maximum speed of 134.8mph, has opened 
its doors in Nurburging in Germany 
and is being hailed as an engineering 
phenomenon.

The Ring Racer is set to become 

the most thrilling and innovative 

amusement ride in the world, beating 

the previous fastest speed record 

holder Kingda Ka by 6.8 mph,  and 

the engineering accolades go to 

manufacturer’s S&S Power - arguably 

the most experienced company in 

the world in the field of compressed-

air launched roller coasters and 

amusement rides, with over 150 air-launched rides 

and coasters installed in 29 countries, including the 

“Dodonpa” coaster at Fujikyu Highlands in Japan, which 

set the coaster speed record at 108 mph in 2001.

The new steel roller coaster is an Air thrust Coaster, and 

carried none other than Michael Schumacher, who found 

himself strapped into his seat subjected to 4.5g at launch, 

and accelerated up to 135mph along 1212m of track . 

Passengers will board the “Ring Racer” at an indoor 

station; and with its compressed-air launch 

technology, the coaster will accelerate to 135 mph 

in 2.5 seconds through the “Boulevard” area before 

returning to the station. The coaster’s two eight-

passenger vehicles will offer the most exhilarating 

coaster ride experience in the 

world.

The amusement-park industry 

has experienced a coaster boom 

of sorts in the past 15 years or 

so. New catapult launching 

techniques, hanging-train 

designs and other technological 

developments have opened up a 

world of options for designers. In 

recent years, designers have introduced coasters that 

have you lyi ng flat against the train car so you feel as 

if you are flying, and coasters that shoot you down 

long stretches of spiraled track. “Fourth dimension” 

coasters spin or rotate your seat as the ride twists, 

turns and free-falls. 

It’s an engineering division that is causing something 

of a stir, with more and more Young Engineers asking 

how they can become ‘Roller Coaster Engineers’…

Engineering Roller Coasters:
Get ready for the Ride of Your Life...

Fact fi le
The earliest roller 

coasters developed 
from sled rides in 
Russia which took 

place over specially 
constructed hills of ice

http://www.getsmaart.com
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How to become a Roller Coaster Engineer

Unfortunately, there is no Degree in Roller Coaster 

Engineering! Generally an engineering background will 

be needed. You may need design/layout (structural) 

and mechanism (mechanical) engineering experience 

depending in which area you are choosing. However, 

if you are interested in all kinds of amusement rides 

(not just specifically roller coasters), a number of other 

disciplines could be useful. For “motion platform” type 

rides, hydraulics would be important. For waterparks, 

hydrodynamics would be important. If you are more 

interested in the artistic side, a design degree would be 

best.

The key for gaining a much sought after post is 

experience.  The type of experience they are looking for 

is in finite element analysis; electronic systems; sensors 

& actuators; physics; hydraulics and so on

The Engineering and Physics that makes it all 

happen…

A roller coaster is quite simply a machine that uses 

gravity and inertia to send a train along a winding track!

The purpose of the coaster’s initial ascent is to build 

up a sort of reservoir of potential energy. The concept 

of potential energy, often referred to as energy of 

position, is very simple: As the coaster gets higher in 

the air, gravity can pull it down a greater distance. You 

experience this phenomenon all the time -- think about 

driving your car, riding your bike or pulling your sled to 

the top of a big hill. The potential energy you build going 

up the hill can be released as kinetic energy -- the 

energy of motion that takes you down the hill.

Once you start cruising down that first hill, gravity takes 

over and all the built-up potential e nergy changes to 

kinetic energy. Gravity applies a constant downward 

force on the cars. 

The coaster tracks serve to channel the force -- they 

control the way the coaster cars fall. If the tracks slope 

down, gravity pulls the front of the car toward the 

ground, so it accelerates. If the tracks tilt up, gravity 

applies a downward force on the back of the coaster, so 

it decelerates. 

 Since an object in motion tends to stay in motion 

(Newton’s first law of motion), the coaster car will 

maintain a forward velocity even when it is moving up 

the track, opposite the force of gravity. When the coaster 

ascends one of the smaller hills that follows the initial 

lift hill, its kinetic energy changes back to potential 

energy. In this way, the course of the track is constantly 

converting energy from kinetic to potential and back 

again. 

This fluctuation in acceleration is what makes roller 

coasters so much fun. In most roller coasters, the 

hills decrease in height 

as you move along the 

track. This is necessary 

because the total energy 

reservoir built up in the 

lift hill is gradually lost to 

friction between the train 

and the track, as well as 

between the train and the 

air. When the train coasts 

to the end of the track, the 

energy reservoir is almost 

completely empty. At 

this point, the train either 

comes to a stop or is sent 

up the lift hill for another 

ride.

The Highest Roller Coasters in the UK

Rank Height Roller Coaster Theme Park

1st 213’ Pepsi Max Big One Pleasure Beach, Blackpool

2nd 205’ 1” Stealth Thorpe Park

3rd 167’ Jubilee Odyssey Fantasy Island

4th 150’ Millennium Roller Coaster Fantasy Island

5th 120’ Shockwave Drayton Manor Park

6th 117’ 9” Kumali Flamingo Land Theme Park & Zoo

7th 116’ 62 WipeoutBoomerang Pleasure Island Family Theme Park

8th 115’ Speed: No Limits Oakwood Theme Park

9th 109’ 3” Infusion Pleasure Beach, Blackpool

10th 107’ Ultimate Lightwater Valley

The highest rollercoaster in the world is the Kingda at Six Flags theme park in the UK

http://www.getsmaart.com
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Types of Roller Coasters

There are two major types of roller coasters, distinguished 

mainly by their track structure.

Wooden roller coasters have tracks like traditional 

railroad tracks. In most coasters, the car wheels have the 

same flanged design as the wheels of a train -- the inner 

part of the wheel has a wide lip that keeps the car from 

rolling off the side of the track. The car also has another 

set of wheels (or sometimes just a safety bar) that runs 

underneath the track. This keeps the cars from flying up 

into the air. 

Wooden coaster tracks are braced by wooden cross ties 

and diagonal support beams. The entire track structure 

rests on an intricate lattice of wooden or steel beams, 

just like the beam framework that supports a house or 

skyscraper. 

In wooden coasters, the exhilarating motion is mainly up 

and down.

The range of motion is greatly expanded in steel roller 

coasters. The world of roller coasters changed radically 

with the introduction of tubular steel tracks in the 1950s. 

As the name suggests, these tracks consist of a pair of 

long steel tubes. These tubes are supported by a sturdy, 

lightweight superstructure made out of slightly larger steel 

tubes or beams.

Tubular steel coaster wheels are typically made from 

polyurethane or nylon. In addition to the traditional wheels 

that sit right on top of the steel track, the cars have wheels 

that run along the bottom of the tube and wheels that 

run along the sides. This design keeps the car securely 

anchored to the track, which is absolutely essential when 

the train runs through the coaster’s twists and turns.

The train cars in tubular steel coasters may rest on top 

of the track, like the wheels in a traditional wooden 

coaster, or they may attach to the track at the top of 

the car, like in a ski lift. In suspended coasters, the 

hanging trains swing from a pivoted joint, adding an 

additional side-to-side motion. In an inverted coaster, 

the hanging train is rigidly attached to the track, which 

gives the designer more precise control of how the 

cars move.

A tubular steel track is prefabricated in large, curved 

segments. The steel manufacturing process allows for 

a smoothly curving track that tilts the coaster train in 

all directions. A wooden roller coaster rattles as it rolls 

over the joints that connect the pieces of the wooden 

track. In a tubular steel coaster, the track pieces are 

perfectly welded together, making for an incredibly 

smooth ride. As any coaster enthusiast will tell you, 

each sensation has its own distinctive charm.

FURTHER INFORMATION

www.rcdb.com - roller coaster database

www.science/howstuffworks.com

A great book for budding Young Engineers is 

Engineering for Every Kid: Easy Activities That 
Make ...By Janice Pratt VanCleave

http://www.redb.com
http://www.sciencemag.org/
http://www.getsmaart.com
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What’s a BTEC?
You may have heard of them, you may have 
even done one. They’re called BTECs and in 
2007 more than 700,000 learners registered 
to do one. But how does a BTEC work and 
does it really lead to career progression?

If you’re contemplating a career in engineering have you 

considered a BTEC?

Vocational qualifications can often deliver or compliment 

more traditional academic qualifications.

BTECs are vocational qualifications suitable for a wide 

range of learners, built to accommodate a broad spectrum 

of learner ambitions. They provide a more practical, real-

world approach to learning alongside a key theoretical 

background. They can be taken as well as or in place of 

GCSEs and A-levels in schools and colleges.

Some vocational qualifications have the reputation of being 

second best to academic routes, but BTEC qualifications 

are studied internationally and widely recognised by 

industry and employers in this country and around the 

world. 

They offer natural progression, whether it be directly into 

the workforce, into an academic environment (university) 

or into a more specialist vocational area.

BTECs are also a great alternative for getting straight to 

higher education – completing a BTEC National is the 

equivalent of three A-levels.

Each BTEC is made up of a number of units. The number 

of units is dependent on the level of qualification. In order 

to obtain a BTEC, learners achieve units by submitting 

assessments, often based on case studies and real-life 

work undertaken individually but also in teams, and they 

can incorporate work placements.

BTECs continue to be developed and updated in response 

to the need and skills required by employers. This ensures 

that learners gain maximum benefit from their work whilst 

qualifying; and the qualifications stay up to date and 

relevant.

Many learners complete BTEC qualifications through 

colleges or schools, whilst others will be introduced to BTECs 

through apprenticeship programs and workplace training 

programmes run by UK and international organisations.

BTECs are delivered in local colleges so learners do not 

have to travel far to gain a qualification. Since it’s usually 

possible to study near home, students can often also make 

financial savings.

Over the last 20 years, millions of people have achieved 

BTECs across a range of industries.

If you would like more information about 
BTECs please visit

www.edexcel.org.uk
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From Lord Winston to Gary 

Lineker, leading figures from the 

worlds of entertainment, science, 

and business have come up 

with a plethora of ‘If Onlys’ 

– their one inspiration, discovery 

or invention that they wish 

existed – to capture the public’s 

imagination and encourage the 

UK’s budding young scientists 

and engineers to come up with 

their own inventions or creations 

for the National Science and 

Engineering Competition, by 30 

October. 

 

In providing their ‘If Only’ ideas, 

more than 50 of these high 

profile figures hope to make 

young people recognise that 

it is their imaginations that will 

enable them make what seems 

impossible now, possible in the 

future. Entering the Competition 

is a chance for young people 

to celebrate their science and 

engineering achievements and 

could be the first step to making 

their own ‘If Only’ a reality.

 

Sir Roland Jackson, Chief 

Executive of the British Science 

Association, which leads 

the National Science and 

“IF ONLY”
INSPIRING FUTURE SCIENTISTS AND ENGINEERS 
BY REVEALING AN ARRAY OF ‘IF ONLYS’

Gary Lineker, ex-England footballer and 
BBC commentator:
“If Only” I had a time machine so I 
could go back and play one extra game 
for England to become England’s all 
time highest ever scorer.”
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High profile figures contribute their thinking to stimulate 
the next generation of UK scientists and engineers

http://www.getsmaart.com


Engineering Competition in partnership 

with Young Engineers, commented: “How 

often do we hear people say ‘If Only’? 

It is amazing to think that many of the 

wishes made by people years ago are 

now a reality. Young people, who have the 

skills to match their imaginations, will be 

the UK’s future scientists and engineers. 

They will be the ones making the fantastic 

inventions and discoveries that are sure to 

come – things we may currently think are 

only impossible dreams.” 

 

Stu Ellins, Chief Executive of Young 

Engineers, said “This Competition is an 

excellent vehicle to highlight the many 

and varied projects being undertaken by 

school students, as well as a great way to 

highlight the possibilities that engaging 

with science and engineering can bring 

young people. Although ‘If Only’ is a fun 

exercise, the reality is that the world faces 

serious issues such as pollution, climate 

change, disease, food supply and even 

caring for an ageing population, all of 

which need creativity and innovation in 

science and engineering to find solutions. 

It’s essential that we as a nation support 

the young 

people 

who will make vital discoveries and inventions 

a reality and the National Science and 

Engineering Competition does just that.”

 

The National Science and Engineering 

Competition together with The Big Bang: 

UK Young Scientists’ and Engineers’ Fair, 

the UK’s biggest celebration of science 

and engineering where the winners will be 

announced, celebrate the fantastic success 

young people are already achieving 

using their skills to make their 

ideas happen. 11-18 year-olds 

can visit www.nationalsciencecom

petition.org before 30th October to 

nominate the projects they are proud 

of for the chance to win some 

of the £50,000 worth of prizes 

available. The culmination of the Competition 

at The Big Bang takes place in Manchester 

in March 2010. There, they will get the 

chance to compete for the title of the next UK 

Young Scientist of the Year and UK Young 

Engineer of the Year, and many remarkable 

accomplishments will be on display. 

 

The public are also encouraged to get 

involved and think of something that would 

make their lives better. They can make their 

own “If Only” wish at 

www.thebigbangfair.com/ifonly

Chris Jefferies, winner of the Young 
Technologist of the Year 2009 at the 
National Science and Engineering 
Competition:
“If only” humans could interact with 
computers by thought rather than 
traditional peripheral methods. Then 
from that, thoughts could be captured 
and analysed and reproduced.

Lord Winston:
“If Only” there was such a thing as a breakthrough in science, think of the 
credit in which an individual scientist like myself could legitimately wallow. 
But nearly every important piece of scientific progress is made incrementally 
and we mostly explore the ideas of others or rediscover what other scientists 
have already found, and sometimes which others have forgotten.”

Rachel Riley, Countdown’s Maths expert:
“If only” there was a way to create our 
own weather, to make rain clouds and 
halt typhoons.  We could give Africa 
some rain and take some away from 
Manchester!  We could make every 
Christmas a white one and every summer 
a long one, or turn Britain into Barbados!
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So, is your job too secret to tell us about?
“(Laughs) I get asked that a lot. Obviously, a good 

deal of the work we do is right at the forefront of 

technological development, but I still wait for my start-up 

scripts to run like any other programmer. At the moment 

I’m building a project with some tricky language 

processing techniques. I’ve spent a fair amount of time 

with some very, very clever people over the last month. 

But my mind is a bit of a sponge for that kind of stuff. I 

love learning.”

So do you just like sitting and coding?
“I do enjoy it, but I actually enjoy the broader 

opportunities too. This morning, I went to a presentation 

given by an analytical area of GCHQ and I started 

thinking about how the tool I’m working on could 

have helped them. I prefer sitting in the sun in the 

courtyard, to sitting coding! I always get some fresh air 

at lunchtime. SUT’s also get involved in helping out the 

new years’ intake. I had a quick chat yesterday with some 

other people who joined last year about organising a 

familiarisation event and a meal out in Cheltenham.”

What is the social life like?
“I’m part of a fairly sociable team. And there’s lots going on 

in the local area. My passion is football. I play regularly in an 

inter-departmental league - we’re just avoiding relegation at 

the moment. Mainly as there isn’t a lower league….”

What do you think about the company 
benefits?
“If I’m honest, I didn’t really look into things like holiday 

entitlement when I was applying for jobs. I guess I was 

very lucky to get the job here! Now my friends are all 

working for software houses, I know how benefits can 

vary massively. We work hard at GCHQ, we enjoy the 

work, but it is important to have down time and enjoy a 

healthy work/life balance. I’m a very, very early riser, so I 

like to start work early. Not many companies can give you 

that kind of flexibility.”

Profile:
Name: Mike
Job Title: Sponsored Undergraduate Technologist (SUT)

http://www.getsmaart.com
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HRH The Duke of York presents the 
Rose Bowl to Susie Short
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When I was first entered into the Young 

Engineer for Britain competition, I never 

imagined that I would be selected as the 

Young Engineer for Britain 2009 but winning 

was just one part of the many benefits that I 

have gained from entering.  I have certainly 

met lots of engineers since March this year, 

spoken to lots of media people and had a 

number of superb experiences.  The cash 

also came in useful and has helped me to 

start a patent application for my project. 

I am absolutely convinced that if you’re 

interested in engineering of any sort and 

have a good idea then you should really 

consider entering this excellent competition.  

Whatever you do, I can tell you that the 

experience will be invaluable in your 

immediate career.  

The National Final in London was a great few days, 

especially as being repeatedly judged on your project 

lets you build up more confidence in speaking about 

your project and you get the chance to talk to people 

high up in a wide range of engineering related areas 

and an opportunity to gain valuable insight in to what 

makes them excited and passionate about engineering.

One of the highlights for me was spending time with 

the other finalists, especially as they were from all parts 

of Britain. It was great seeing everyone’s projects as 

it gave you more ways of looking at your own project 

and some new ideas that you never would have 

considered. I also found that I had lots in common with 

the other finalists so everyone gets along superbly well, 

indeed, I’ve never met as many people doing further 

Maths A Level before, but you don’t need A level Maths 

to be the winner and in the previous two years, the 

competition was won by a 16 year old girl and a 15 

year old boy.

As well as winning Young Engineer for Britain, I also won 

the opportunity to represent Britain at the Intel ISEF in Reno, 

May 2009. This was an extraordinary week and a total 

once in a life time experience. Apart from getting a free trip 

to America, I made friends with people all over the globe 

and took part in some of the bizarre customs they have 

in America, like the ‘pin exchange’. Of course competing 

in an international competition gave me more valuable 

experience, but was a tremendous honour in itself, and 

I cannot give enough thanks for being given this opportunity.  

I have also established a relationship with the Worshipful 

Company of Scientific Instrument Makers and ST 

Microelectronics and have had a number of interviews by 

the media. I’m currently applying to university, and it’s a 

great thing to mention in my personal statement.

So my advice to anyone that’s remotely interested in 

design and technology is to get involved with the Young 

Engineers and the Young Engineer for Britain competition 

as soon as possible, because you never know where it 

might lead you.

Pip Clark:
Young Engineer for Britain 2009

http://www.getsmaart.com


Engineering That Matters
For nearly 20 years, the education 

programme now known as 

Succeeding with Science, sponsored 

by Sellafield Ltd, has delivered a 

highly valued contribution to science 

and technology teaching for 5–19 year 

olds. The aim has been to enhance 

understanding of the science and 

technology involved in nuclear power 

and waste management, where these 

complex topics are relevant to the 

school curricula.

Engineering That Matters is a 

new DVD for secondary students, 

focusing on skills, jobs and careers 

in the nuclear industry. The DVD 

features young project leaders and 

graduates working on innovative 

decommissioning projects at 

Sellafield. Engineering That Matters  

presents an attractive and informative 

insight into the work of engineers and technicians, and 

the qualifications and skills required by people working at 

various levels in a science-based industry.

As the UK’s nuclear legacy moves into decommissioning 

and with the Government giving approval for the build 

of new nuclear power stations, now is the ideal time for 

students to consider careers in this industry. According 

to the National Skills Academy, research shows that the 

nuclear industry needs about 1,500 new graduate recruits 

per year.

Developed with schools in Cumbria, Engineering That 

Matters particularly supports current Applied Science 

courses and will also be highly relevant to the new 

Engineering Diploma. The resource will also be more 

generally useful for careers advisers when talking with 

young people about working in science-based industries.

Over its history, Sellafield’s education programme has raised 

students’ awareness of the importance of engineering, for 

example through an interactive 

CD-ROM made with the 

Engineering Construction 

Industry Association and a case 

study of the decommissioning 

of Trawsfynydd power station.
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Careers in nuclear engineering

The Engineering That Matters DVD is 
a free resource and will be available to 
order in the new year from 
www.succeedingwithscience.com

http://www.getsmaart.com
http://www.succeedingwithscience.com
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The Defence industry looks set to progress 
into a pioneering era of engineering 
with a range of DRONES, or Unmanned 
Aerial Vehicles (UAVs), designed to be 
autonomous, following a set of instructions 
rather than being controlled by a pilot, and 
with combat UAVs set to take to the skies 
in 2010…

Mini surveillance robots and flying reconnaissance vehicles 

might sound like props from the latest sci-fi film. But 

advances in enghineering and technology mean they are 

moving from the realm of science fiction to reality - making 

a difference on military operations today. 

Attacks by unmanned aerial vehicles (UAVs) are becoming 

the secret weapon of our army in Afghanistan, flying the 

flag for engineering expertise that can seek out identified 

people and places to launch missiles or acquire classified 

surveillance information without the need for a pilot as they 

are controlled by satellite bases miles away, sometimes 

even continents away.

One report alone has identified 42 UAV attacks in the past 

18 months, in which 360 people have died and the ability 

of Taleban commanders to operate in the open has been 

seriously hampered.

WATCHKEEPER
But the skies and landscape of engineering in this domain 

are set to change next year when The Ministry of Defence 

(MoD) will introduce WATCHKEEPER, built by Thales, as 

Britain’s principle UAV. Among its tasks, Watchkeeper will 

be able to spot whether terrain changes from hour to hour, 

Engineering Drones:
The next generation of Flying Robots

http://www.getsmaart.com
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so that troops can be alerted to possible explosive devices 

hidden at the side of the road. It promises to finally take 

our troops into the 21st Century.

The drone successfully completed a key set of inaugural 

flights just last month which will allow the system to 

progress to a series of ground system and flight trials as 

early as 2010.

Although details of UAVs’ capabilities remain largely 

secret, they are widely understood to carry video and 

highresolution cameras capable of daytime surveillance 

ranging up to ten kilometres (six miles). They also have 

infrared systems for night surveillance and some of the 

larger models have ground-monitoring radar, which 

increases their range to about 30 kilometres.

Some of the large UAVs, such as Predator, also carry 

missiles. This is another rapidly growing area of 

development, with suppliers building smaller weapons 

systems capable of launching from unmanned platforms.

UAVs, or DRONES, are favoured for many missions 

because they can stay airborne for long periods — often 

more than 24 hours at a time — and are much quieter than 

fighter jets or helicopters. 

The UAVs deployed by British and American forces in 

Afghanistan are used for intelligence, surveillance, target 

acquisition and reconnaissance missions. They vary in size 

from a handheld remote controlled aircraft used by troops 

to determine what is behind a hill, to the £21 million Global 

Hawk, built by Northrup Grumman.

In the wake of this new engineering breakthrough, The 

MoD has now called together seven companies to lay out 

rules and requirements for developing the next generation 

of UAVs.

BAE Systems, Europe’s largest defence company, is 

looking into this idea of autonomous drones that could 

open many new applications because the aircraft could 

operate without constant attention. For example, a UAV 

could patrol a border and alert ground troops to enemy 

movement.

David Kershaw, BAE’s director of strategy for UAVs 

has said that the key to the next generation of UAVs 

and UCAVs will be autonomy, because every time you 

communicate with it, you alert the enemy to where it is. But 

autonomy requires a high level of decision-making by the 

UAV and at this stage that is not easy.

TARANIS: THE NEW COMBAT UAV
BAE are also involved in developing combat UAVs (called 

UCAVs), which may one day replace fighter pilots. Their 

model TARANIS,  is a £124 million jet-size autonomous 

aircraft and has moved from cutting metal to final assembly 

of the structure. BAE Systems said the project was due 

to start ground trials this year, before flight trials begin in 

2010.

This is a very complex piece of engineering and has taught 

engineers a lot about the sort of challenges that come from 

these kinds of technologies and in bringing them together. 

The engineering and practice deployment of it in 

developing UAVs will continue to be a work in progress…

Main UK groups doing 
UAV research
BAE Systems Developing Herti semi-autonomous UAV 

for low-level reconnaissance. Also developing Mantis, 

a much larger UAV that may be able to carry missile 

systems, and Taranis — a combat UAV

Rolls-Royce Engine research for a number of UAV 

projects 

QinetiQ Developing Zephyr, an ultra-lightweight UAV 

that will act as a mobile satellite. Recently set record 

for longest UAV flight at 54 hours 

Thales UK Has an £800 million contract from the 

Ministry of Defence to supply 54 Watchkeeper UAVs 

from next year 

EADS UK Developing Talarion, although this is a 

mainly German project 

Cobham Developing lightweight sensors for UAVs 

Selex Communications Developing lightweight 

sensors for UAVs

http://www.getsmaart.com
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Gone are the days when taking Maths and Physics options 

meant you had to wear the label of ‘geek’ or ‘boffin’ for the 

rest of your educational life.  

Engineering has moved on.

Engineers are the ones creating the technology that drives 

sport, that makes cars go faster, that allows advances 

in medical technology, that puts 3D TV into your home 

and that will make our energy green.  It’s relevant and it’s 

becoming a valid option for many young people today.

The economic crisis alone has heralded the return of 

many top graduates to the engineering sector because 

economies need to be stimulated by investing in 

infrastructure projects.  The UK government, for example, 

is focusing on energy, utility and transport systems; 

nuclear new-build, renewable energies, high speed rail 

links, a third runway at Heathrow and so on.

But the engineering sector is made up of a wide range 

of industries, from automotive, manufacturing, telecoms, 

sport and even media and the range of jobs available 

within each of those disciplines is vast.  Employers need 

engineers with expertise in many different areas.  You don’t 

simply need to be a chemical engineer, or a civil engineer.  

There are many specialist technology development roles 

in sport and automotive disciplines and in commercial and 

management positions.

Starting your Journey...
Engineering is not one subject or one career opportunity. 

Professional engineers are vitally important in most areas 

of employment and economic life. Without them society 

would cease to function. And that makes it interesting.  It 

also makes the choices and decisions on qualifying more 

diverse.

There is no single way to qualify as an engineer. While 

all routes into the profession involve a mixture of study 

and on-the-job training and experience, there are crucial 

differences between them. But the joy of an engineering 

Your career can change lives.
ENGINEERING IS THE NEW CELEBRITY WHEN IT 
COMES TO MAKING CAREER CHOICES...
IT’S BECOME COOL.

If you’re looking for a job that will create the future, shape society and be deeply 
fascinating, then tick the box marked ‘Engineering’. Engineering has become cool.  It can 
be dangerous, innovative and mystical and it’s always at the cutting edge where ordinary 
people will interact with the implications of what you do….

“Engineering is so relevant.  It’s no longer just 

about the maths and physics, although they are a 

fundamental part of all disciplines.  It’s about changing 

lives, changing possibilities and ultimately it’s about 

improvement and quality.  It’s about the future.”

Dr David James, Professor of Sports Engineering.

http://www.getsmaart.com
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career means that you can have a career that offers 

attractive salaries, good employment prospects, 

intellectual challenges, travel opportunities and the chance 

to benefit society on a mass scale. 

Once you’ve decided that you’re interested in becoming 

an engineer, you may wish to consider what type 

of engineer you’d like to be. There are two types of 

professional engineer – Chartered Engineers (CEng) 

and Incorporated Engineers (IEng). Chartered Engineers 

tend to deal with the progress of technology through 

innovation, creativity and change. They develop and apply 

new technologies, promote advanced designs and design 

methods, introduce new and more efficient production 

techniques and construction concepts and pioneer new 

engineering services and management methods. They are 

quite likely to lead projects and to play a significant role in 

the management of their organisations.

Incorporated Engineers are more concerned with 

maintaining and managing applications of today’s 

technology to achieve maximum efficiency. They 

need a detailed understanding of their particular field 

of technology so that they can exercise independent 

judgement. Their role is just as creative as that of 

Chartered Engineers, but their creativity is applied in a 

different context – managing systems and processes in a 

way that keeps on getting the best out of them and allows 

improvement. Again, Incorporated Engineers often work in 

key management roles in their organisations. 

And don’t forget about the research roles on offer……

It’s also worth noting that not all engineering careers 

mean that you have to go on to higher education.. If 

you are between 16 and 25 you can do an advanced 

apprenticeship, something that is available in many 

different engineering-related employment sectors, such as 

manufacturing, construction, transport and the electricity 

and gas industries. It provides a mixture of on-the-job 

training (usually leading to a level three National Vocational 

Qualification) and vocational education (leading to a 

Technical Certificate such as an National Certificate or 

Diploma).  Applying directly to your chosen companies 

is the best route here, or look at www.apprentices.co.uk 

(website for engineering apprenticeships)

Engineering is all about changing lives. It’s a cliché, but 

it’s everywhere.  In your home, in the phone you hold, the 

clothes you wear, the sports you perform and the transport 

you use.  It’s sometimes even in the air that we breathe!

Get Ahead
If you’re a Young Engineer with a wealth of options in 

front of you, explore the possibilities within the industry 

to realise where your career can take you. Thinking 

about taking on work experience during holiday time 

will push your CV further up the pile, and considering 

all the options now, means that you will cover key 

questions that will shape your future choices:

• Do you want to delve into commercial areas such 

as supply chain management or build experience to 

move into project management? 

• Do you want to work in a research role in sport, 

aeronautical or automotive engineering?

• Are you considering big multinational engineering 

organisations, or do you want to start out in a 

smaller, more local organisation?  

• Have you thought about the sectors on offer in 

retail, marine, telecoms, pharmaceuticals or media 

engineering?

“I did a Mechanical Engineering Degree and thought 

I was destined to go into engineering cars or 

aeroplanes.  But when I left University, I decided to 

utilise my passion for sport and ended up doing a PHD 

in Sports Engineering.  It’s important for engineers 

to do something they love, enjoy it and care about it. 

Engineering is far more interesting than some of the 

other traditional jobs you hear about.  People want 

to hear more about what we do, how it works and 

what it means to them.  We are the nuts and bolts of 

everything.”     Dr David James

http://www.getsmaart.com
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I’ve always wanted to be an engineer, being fascinated by 

how the world worked, what makes things go (or not), and 

always wanting to try to make things work better.

My present role is as the Operational Engineer for the 

Circle, District, Hammersmith and City and Metropolitan 

lines. I am tasked with minimising the impact of failures on 

the railway. I love the fact that what I do affects so many 

people every day – approximately 4million people in fact. 

I can’t think of many other professions that have that kind 

of impact. There’s no better feeling than when things have 

been going wrong and I’ve helped to put it right, than to 

know that I have had a positive effect on all those people’s 

days.  It’s a busy and varied job; I rarely get to sit at a desk. 

I get to meet lots of people, work all around the network 

and across all disciplines of engineering found on London 

Underground. Our team’s aim is to tackle problems at 

a strategic level, solving long term root causes, not just 

immediate issues – though I do get to tackle those as well.  

I definitely have the most fantastic job – and I’m really lucky 

because I’ve thought that about every job I’ve had since I 

left University.

I took Maths, Physics, Chemistry and, on my Physics 

teacher’s advice, electronics A Levels. Until then, I thought 

you could be a civil engineer or a mechanical engineer! 

My teacher suggested the electronics A Level as a way 

to try electrical engineering and I liked it a lot. I also 

went to engineering open days at a few universities and 

discovered a whole raft of other engineering disciplines 

before settling on electrical engineering.

I took an MEng course at an accredited University, 

the easiest way to start working towards obtaining 

my Chartered status. On graduation I joined London 

Underground on a graduate training scheme and spent 

two great years working in areas such as: rolling stock 

engineering, signalling design and business planning 

before taking on the role of Power Control Engineer which 

involves working to maintain the power supplies to the 

network.

My next role was Assistant Ventilation Strategy Engineer 

looking at ways of keeping the Underground cool, then I 

became the Deputy Principal Electrical and Mechanical 

Engineer making sure all the current and future electrical 

and mechanical assets are safe and fit for purpose, before 

moving to operational engineering. Goodness knows what 

I’ll get to do next! I can’t wait!

Rowan Joachim
thoughts of 
a practising 
engineer

http://www.getsmaart.com
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