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D printing – or is it rapid prototyping or rapid manufacture or additive
manufacture or direct digital manufacturing? We don’t really have an
accepted term or definition for it, although additive manufacturing
was allegedly adopted in 2012 as an industry standard, because
the technology focuses on the way in which
a physical object is additively built, regardless
of which technology is considered1.
However you define it, few people are
inspired to design and produce their own 3D
printer! A student, inspired by the TCT show,
a show which the IED attend, designed his own
3D printer for the Brazilian market – read all
about it on page 14 of this issue.
Anyhow, my personal take on 3D printing,
from an educationalist’s perspective, is that
Chair Tania Humphries-Smith takes a look into
it’s, in part, good, bad and ugly. First, for me
another dimension of engineering design
it is important to divide manufacture from
prototyping. In terms of manufacturing, 3D
printing has the potential to be good, being another manufacturing process
in the designer’s armoury that offers exciting flexibility, particularly as the
technology develops. However, getting students to understand how to design
specifically for manufacture by 3D printing is more challenging and more
training has been advocated: “In terms of Higher Education, there are calls for
greater CAD experience and Additive Manufacturing modules within degrees,
as well as higher level Additive Manufacturing courses.”2
When it comes to prototyping for educational purposes, 3D printing is bad,
or perhaps less useful, in my view. I am very much with Jonathan Ive, head
designer at Apple, who said when speaking at London’s Design Museum:
“I’ve attacked design schools for failing to teach students how to make
physical products and relying too heavily on ‘cheap’ computers.”
Students who have not had the experience of having to make their own
designs ‘the hard way’ – that is, by traditional methods – do not understand
the flaws of their designs.
Frankly, students who prototype their designs using 3D printing generally
produce ugly designs – and I don’t mean aesthetically! This is why our own
institution, when accrediting courses for the academic requirements of
RProdDes, CTPD, IEng and CEng, put an emphasis on students’ undertaking
practical workshops. It sets them firmly in the ‘real world’, giving them the
grounding from where all engineering design must begin.

3D printing
– the good, the
bad and the ugly
IED

1

Ian Campbell, David Bourell and Ian Gibson, ‘Additive manufacturing: rapid prototyping comes of age’ (2012)
18 Rapid Prototyping Journal 255
2
UK Commission for Employment and Skills (2013). Evidence Report 76 - Technology and Skills in the
Aerospace and Automotive Industries

Get Involved

If you would like to contribute to any discussions, write to:
Dr Tania Humphries-Smith
CTPD CEng MIED FHEA FRSA, Chair, at:
The Institution of Engineering Designers,
Courtleigh, Westbury Leigh, Westbury, Wiltshire BA13 3TA.
Or email: chair@ied.org.uk
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The conical
pendulum clock
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Institute of Materials, Minerals and Mining

M

ost pendulum clocks have a
simple pendulum swinging in
a single plane regulating an
escapement mechanism that allows the
clock to move at a fixed rate, ticking on
at each swing.
There are a number of escapement
systems, each being developed to
reduce the frictional effects that
interfere with the free swing of the
pendulum. The longer the pendulum, the
easier it is to make small adjustments
to increase the accuracy of the clock.
A conical pendulum clock is rare. The
pendulum bob swings round a circle,
taking a small rotating piece with it
directly linked to the clock gear train.
There is no need for an escapement.
The important difference is that a
conical pendulum allows the mechanism
to move continuously, as opposed
to doing so in increments. In modern
parlance, it is analogue, rather than
digital, allowing a ‘seconds’ hand to

move at a smooth rate instead of ticking
round. Since it doesn’t tick, it’s also
less intrusive in the background.
I became interested in them when
I was visiting the Institute of Materials,
Minerals and Mining, IOM3, where it has

the ‘Bessemer Clock’ in its foyer, which
has a conical pendulum. As with several
other historic versions, it consists of
a figure holding up a support for the
pendulum controlling a clock mechanism
in the base. Most are small ‘mantle’
clocks, but the Bessemer is floor
standing, with a pendulum taking two
seconds to make a complete circle.
For larger public clocks, the
conical pendulum is at something
of a disadvantage, having the clock
mechanism, and its faces, in the base.
A simple pendulum allows the
clock faces to be higher. It also uses
a simple pivot, perhaps a knife edge
support, while a conical pendulum
requires a more complex support with
two-directional movement. Historically,
this was more difficult, and expensive,
to achieve, so the simple pendulum was
the clock of choice. Today, a rotational
joint is easier to achieve, but electronics
have made pendulum clocks redundant.
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Regular Asides author Colin
Ledsome CEng FIED lets his
thoughts swing in the direction
of the remarkable conical
pendulum clock

Four in a
million
Four engineers responsible for the creation of digital imaging sensors
have been honoured with the worldÕs most prestigious engineering prize

T

he £1 million Queen Elizabeth
Prize for Engineering celebrates
world-changing innovations in
engineering and is held in the highest
esteem internationally. This year’s
winners, revealed in February, have
received the prestigious award for their
contributions in revolutionising the way we
capture and analyse visual information.
Engineers Eric Fossum (USA), George
Smith (USA), Nobukazu Teranishi

(Japan) and Michael Tompsett (UK)
were announced as the winners by Lord
Browne of Madingley, in the presence
of HRH The Princess Royal, at the
Royal Academy of Engineering, for their
combined contribution to digital imaging.
The prize was awarded for three
innovations, spanning three decades,
that have radically changed the visual
world: the charge coupled device
(CCD), the pinned photodiode (PPD)

Camera and action! From left:
Michael Tompsett, Eric Fossum
and Nobukazu Teranishi share the
£1m prize with George Smith

6

and the complementary metal oxide
semiconductor (CMOS) image sensor.
Thanks to this series of engineering
revolutions, today’s cameras can fit on
a fingertip and are found in countless
portable devices around the world.
Together, this image sensor technology
has transformed medical treatments,
science, personal communication and
entertainment – from Skyping, selfies,
computer games and feature length
digital movies, to reporting live from wars
using the small camera on a smartphone.
It also saves lives, by using non-surgical
pill cameras and endoscopes inside our
bodies to diagnose medical problems, as
well as helping to reduce X-ray doses to
patients and improving dental care.
Every second, around 100 cameras are
made using CMOS technology, allowing
us to share in excess of 3 billion images
a day. From uploading photographs
and videos to social media, to enabling
autonomous vehicles or biometric
fingerprint recognition on smartphones
and tablets, the global use of digital
imaging has grown at a phenomenal rate.

www.ied.org.uk
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images. This engineering innovation is
inspirational; it is truly something that
everyone can understand and it has had
a remarkable social impact worldwide.”
Regarded as the world’s foremost
engineering prize, the biennial QEPrize
celebrates the engineer (or group of
engineers) responsible for a groundbreaking innovation that has had a
significant positive impact on humanity.
The 2017 prize will be awarded later this
year to the quartet of winners.

OUTSTANDING YOUNG
DESIGNER TRIUMPHS
Meanwhile, a UK schoolboy has beaten
all-comers in a global contest to design
the trophy that will be awarded to
the winners of the £1 million Queen
Elizabeth Prize for Engineering. The
design will be 3D-printed into
an iconic trophy by BAE

Samuel Bentley, 15, receives his award
for designing the QEPrize trophy from
chairman of the judges Ian Blatchford.
Credit: Jason Alden/QEPrize

BREATHTAKING IMAGES
Digital imaging sensors have enabled
high-speed, low-cost colour imaging at a
resolution and sensitivity that can exceed
that of the human eye, offering instant
access to intricately detailed pictures
and video, embracing everything from
the minute scale of cell structures;
the surface of Mars or of a comet;
spacecraft in orbit around other planets;
or breathtaking images of stars and
galaxies billions of light years from Earth.
The image revolution began in the
1970s with the development of the
charge coupled device (CCD) by George
Smith and Willard Boyle (now deceased)
and later its use in imaging by the UK
winner of the 2017 QEPrize, Michael
Tompsett. The CCD is the image sensor
found inside early digital cameras that
converts individual particles of light, or
photons, into an electrical signal.
The charge is then converted into
a binary digital form by an analogue-todigital converter and the image is stored
as digital data.
Originally intended for use in computer
memory, it was Tompsett who recognised
the imaging potential, inventing the
imaging semiconductor circuit, complete
with analogue-to-digital converter.

www.ied.org.uk

The following decade, Nobukazu
Teranishi invented the modern
pinned photodiode (PPD), which
reduced the size of light-capturing
‘pixels’ and significantly improved
the quality of images. The
development of the CMOS
sensor by Eric Fossum in
1992 allowed cameras to be
made smaller, cheaper and
with better battery life.
Professor Sir
Christopher Snowden,
chair of the judging
panel, says of
choosing the
winners:
“A picture is a
universal form
of communication.
It can be shared
instantly with anyone
around the world, no matter
what language they speak.
We chose this innovation
to win the QEPrize this year
because it epitomises what the
prize stands for. Everyone around
the world, especially young people,
understands the importance of

Pinnacle of success:
Samuel Bentley’s
winning trophy design
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Roma Agrawal: praised the sheer
amount of creativity behind the
trophy design competition

Ian Blatchford: director and chief
executive of the Science Museum Group

Systems and awarded to the 2017
winners of the prize.
The winning trophy entry was
submitted by Samuel Bentley, 15,
a student at Ysgol Glan Clwyd school
in St Asaph, Wales, whose Snowdoninspired design reflects the towering
achievement of receiving the prize.
Previously open to UK residents only, this
year’s contest invited aspiring designers
aged 14-24 from around the world to
create the most prestigious trophy in
engineering. Using a new smartphone
and tablet app, entrants were tasked with
putting their design skills to the test to
create a timeless award to capture the
spirit of modern engineering.

MASSIVE RESPONSE
Out of 10 young designers shortlisted
for the prize, which was whittled down
following an overwhelming response
from young people in 32 countries, it
was Samuel Bentley who came up with
the design selected by an expert panel
of designers and engineers, led by Ian
Blatchford, director and chief executive
of the Science Museum Group. Helping
him to reach the final decision were
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Roma Agrawal, a structural engineer at
Interserve; Professor Mark Miodownik,
materials scientist at University College
London; and also Rebeca Ramos, |
a designer at Heatherwick Studio.
The judges were uniformly impressed
with the winning design, not least Roma
Agrawal, who previously worked as a
senior structural engineer on the Shard in
London. “One of my favourite parts about
judging the competition was seeing the
sheer amount of creativity that comes
from all over the world,” she comments.
“I really loved seeing all of the different
ideas, designs and perspectives that
the entrants had produced from the
same brief.” She herself is no stranger
to such accolades, being a recipient
of the ‘Diamond Award for Engineering
Excellence’ by the Association for
Consultancy and Engineering and ‘Young
Structural Engineer of the Year’ by the
Institution of Structural Engineers.
And what of the young designer of
the trophy that the winners of the 2017
Queen Elizabeth Prize for Engineering
will receive later this year? He will be
invited to see it presented at the award
ceremony in London.

Michael Tompsett
with the ﬁrst
camera he built
containing the
imaging CCD
sensor

Nobukazu Teranishi: inventor of the
modern pinned photodiode (PPD)

www.ied.org.uk

BOOK REVIEW

The Railways:
Nation,
Network
and People
Colin Ledsome CEng FIED climbs aboard and sets off on an
absorbing journey to see how the British railway system took shape

T

here are lots of books about the history of the British
railway system. Most follow specific pioneers or
the development of rail technology and may include
something of the influence it had on industry and
commerce.
This large, but very readable, book shows the interplay
between the developing railway system and the changes in
industry and the lives of the population. It runs from the first
lines and the development of the Victorian network, its vital role
in two world wars, through nationalisation, the Beeching cutbacks, to the modern era of a new expansion in private hands.
Author Simon Bradley exudes the authority of an author in
full command of his field, yet maintains interest with asides and
anecdotes to give the reader a sense of this being a very human
story and not just a nostalgia trip.
The story begins with the development of the railway carriage,
but told from the point of view of the passenger experience.
There are, for example, interesting speculations as to why
the early American passengers were more likely to start a
conversation, while the UK commuters were, and remain, largely
silent. Bradley considers the problems of how to keep warm,
ventilation and smoke, and the complications of trains with no

www.ied.org.uk

lavatory facilities. This section ends with a whole chapter on
the development of the sleeping car.
The rest of the book includes the growth of stations as
a feature of urban architecture, along with their bookshops,
restaurants and other facilities becoming a destination in their
own right. It follows developments in track and signalling, and
other details such as standardised printed tickets and timetables.
The railways gave us a national time standard and allowed
workers to commute from suburbia, a much more green
and pleasant land than the overcrowded Victorian terraces.
Special trains moved mail, newspapers and even funerals.
Freight developed from wagon loads shunted around multiple
marshalling yards to modern container traffic following regular
timetables. All to serve the transport needs from the major
cities, many with underground systems, to the local lines
providing links to the remotest parts of the country.
The book has an extensive set of notes and references for
the enthusiast, as well as being an absorbing read for the merely
curious. Highly recommended.
Simon Bradley, Proﬁle Books
ISBN 978 1 84668 209 4
eISBN 978 1 84765 352 9
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Governments, regulators and
environmental groups are
becoming increasingly aware
of the hidden dangers of road
trafﬁc pollution. Chieﬂy in the
ﬁring line are diesel engines.
Might the ‘Pure Burn’ engine
offer a more hopeful future?
Brian Wall reports

Burning

ambitions

T

he UK Consumer Association
has long campaigned for car
emission tests that better reflect
real-world driving conditions
and regulatory limits that actually save
lives. But even they were shocked by test
results that appeared in the February
2016 issue of their consumer magazine
Which? Amongst the findings was that
95% of all diesel vehicles it had tested
since 1993 had failed to satisfy the EU
NOx emission standards applicable in
the year of their manufacture, with some
2015 models even failing the earliest
1993 Euro 1 standard.
Altogether, only seven diesel
vehicles of the 153 tested since 2012
met the Euro 5 or Euro 6 standards
for NOx applicable at the date of their
manufacture. In other words, the failure
rate for the most modern vehicles was
also 95%. Amazingly, 10% of all petrol-
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engined vehicles also failed NOx limits,
although it was noted that petrol NOx
limits are around three times more
stringent than diesel.
On average, diesel cars emitted around
16 times as much NOx per kilometre as
petrol-engined cars. It was also found
that petrol engines produced much
more carbon monoxide than diesel (not
surprisingly, as they always operate on
the edge of oxygen starvation) and 67%
of all petrol cars tested failed to meet
Euro 4/5/6 CO limits. Over 20% of all
petrol cars tested failed to meet even
the earliest Euro 1 limits from 1993 for
carbon monoxide emission.
According to those who have been
observing these shortcomings for many
years, these independent tests showed
just how far adrift the international
motor industry is from any kind of
acceptable emissions performance.

Despite their ‘green’ claims and ever
more complex exhaust treatments, the
Which? magazine results show that “the
industry has run out of solutions to deliver
high performance, along with high fuel
efficiency, low CO2, low carbon monoxide
and low NOx”, claims Dr Dan Merritt, the
driving force behind a dedicated team that
has designed and sought to promote the
revolutionary ‘Pure Burn’ engine – of which
more later.
First, some scene setting and the
vital question: will, perhaps, diesel
simply be replaced by petrol engines?
The problem, points out Merritt, is that
motorists and businesses are dependent
on the better fuel efficiency of diesel,
compared to petrol engines. And so
with the resurgence of interest in the
health impacts of traffic pollution, Merritt
decided in early 2015 that his patented
lean-burning gasoline engine technology,
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TRAFFIC POLLUTION

which had failed to ignite interest in its
previous incarnations (of which more
later also), needed to be promoted
to a new generation of motorists and
environmental groups.
“Now that diesel has been exposed
to be the wrong engine for fast-revving
car engines, we believe that the need
to reduce global warming, and to
remove poisonous gases from our
streets as soon as possible, trumps
our commercial considerations of
secrecy,” he says.

Diesel relies on compression ignition, whilst Pure Burn uses spark ignition

VITAL SPARK
So, what exactly is a ‘Pure Burn’ engine?
Merritt describes it as a unique design
of cylinder head for a petrol (gasoline)
engine. “We have recently adapted the
technology to allow the partial use of a
throttle valve, a Lambda sensor and a
catalytic converter when approaching the
high end of power output.
“Diesel cannot use a throttle to remove
free oxygen from the exhaust gases,
which renders the catalytic converter
ineffective for NOx. This is because it
relies on compression ignition, whilst Pure
Burn uses spark ignition.”
And the benefits, he states, are
manifold and revolutionary, such as this
being the “first fundamental change to
engine design in 130 years, which allows
}a spark ignition petrol engine to have
better fuel efficiency than diesel [and
so lower CO2]”. He also points to other
significant advantages:
● Reliable starting and extremely fuelefficient idling – idling for 60 minutes
produces as much CO2 as a petrol engine
produces in minutes
● Almost zero NOx is created up to
around half maximum power, while low
levels of NOx at higher power RE fully
treatable by a catalytic converter (which
diesels cannot use)
● Zero particulates and negligible
hydrocarbons emitted
● Prototypes validated on the test-bed
under independently-verified testing
● Economic and elegant design for rapid
transition into production
● World’s only proven solution to address
the diesel emissions crisis, while meeting
all current CO2 targets.
Put simply, it’s a standard petrol
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(gasoline) engine, fitted with a unique
cylinder head. This enables the engine to
deliver “better than diesel” fuel economy,
but with virtually none of the pollution –
even less than a standard petrol engine!
For 130 years since the invention of
the diesel engine, Merritt is the only
engineer, he claims, who has succeeded
in inventing and demonstrating a simple
and practical spark ignition reciprocating
engine capable of running completely
unthrottled.
“It demonstrates reliable starting and
operates over the full air fuel ratio range
from 120:1 (idling) to 15:1 (stoichiometric
or full power). Unthrottled operation is
the reason why diesels achieve a higher
fuel efficiency. The cylinder head itself
doesn’t introduce any new moving parts
or complex mechanical or electronic
control systems. In fact, we only need one
camshaft and, for some applications, we
can also remove the catalytic converter.
The benefits come from the special way
we direct the gas flows within the cylinder
head.”

THE PAYBACK
Merritt has a list of plus points for his
engine that cannot fail to impress.
Here are just some of the paybacks he
highlights that ought to make Pure Burn
the engine that deserves a commercial
future:
● Very high thermal efficiency, fuel
efficiency, and low CO2 – potentially
better than diesel. Guaranteed very fast
combustion ensures the most efficient
constant volume engine cycle over
complete speed range. It is done using
spark ignition of gaseous mixtures and
extra mixture compression in a vortex tube
to ensure close molecular contact of fuel
with oxygen
● Unthrottled operation over most of the
operational power output range ensures
complete combustion with excess air.
It uses a special layering feature in the
vortex tube to ensure close contact
between excess oxygen and all burning
fuel. Very rapid mixing of hot gases with
excess air, caused by conservation of
angular momentum in the vortex tube,

PURE BURN Ð UNDER THE COVERS
Here are some of the features that are said to make the Pure Burn engine unique – and a potential
winner when set against the diesel engine:
● World’s first engine proven to run unthrottled from starting to full power, at air-fuel ratios ranging
from 120:1 to 15:1
● ‘Helical ramp’ to induce ultra-high speed vortex of air-fuel mixture in auxiliary combustion
chamber
● Normally unthrottled, but uses throttled intake for high-power, low-NOx performance
● Catalytic converter remains hot and instantly effective when needed at high power
● Inherent and progressive Exhaust Gas Recirculation
● Can be turbocharged or configured as a 2-stroke.
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Dr Dan Merritt: the industry has run out of
solutions to deliver high performance, along
with high fuel efficiency, low CO2, low carbon
monoxide and low NOx
reduces temperature and heat loss from
burning gases
● Compared with in-cylinder combustion,
the considerably smaller metal surface
area of the separate combustion chamber
reduces heat loss. All fuel is delivered
directly into the combustion chamber.
None is trapped in crevices around the
piston to remain unburnt – to become
ejected as hydrocarbons
● Pure Burn is said to be capable of
turbocharging to reduce engine friction
losses per unit output and delivering
unthrottled and non-polluting idle at
speeds as low as 100 rpm “when it is at
least five times more fuel efficient than
conventional petrol engines”
● Pure Burn has an inbuilt proportional
EGR (exhaust gas recirculation) feature,
because the external chamber always
retains gases from the previous cycle.
Conventional diesel engines use complex
control systems to replicate EGR and is
their only means of reducing the formation
of NOx
● Pure Burn engines are now adapted
to revert to oxygen-free exhaust at high
power outputs (when NOx appears in
small quantities) by engaging a throttle
valve. This ensures effective aftertreatment by a hot catalytic converter
● Pure Burn uses petrol or methanol for
fuel. It will reduce CO2 emissions from
cars by at least as much as diesels do,
but without the emission of NOx poisons,
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hydrocarbons, or particulates
● Rapid implementation to address
emission non-compliance scandals and
regulatory improvement notices
● Only the cylinder head needs changing
- all other engine components can be
retained with a re-programmed ECU. Pure
Burn requires no extra moving parts,
so production costs and reliability are
maintained. Pure Burn does not require
any new technology to be developed. It is
capable of rapid introduction into mass
production where needed to replace
polluting diesel engines.
“We would like all car manufacturers,
wherever they are, to partner with us and
implement this ‘bridging technology’ and
divert a tiny proportion of their current
R&D spend from driverless cars or
electric cars,” says Merritt. “The petrolengined car is here to stay for many more
years and they know it. The more exotic
alternative-fuel vehicles will eventually
have their place in the most developed
economies, which can support the
additional unit costs, shorter refuelling
ranges and high investment in recharging
infrastructure.”
“We have maintained some critical
patents on our technology for the purpose
of offering OEMs some commercial
incentive to invest in the preliminary
verification R&D. Whilst our efficiency and
pollutant claims may seem outlandish,
the cost of proving – or disproving – them
is miniscule. Independently verified tests
for power output, fuel, and emissions
would quickly form a firm foundation
for rapid investment in tooling for mass
production.”
Pure Burn technology is not in any
way new, he points out. “It evolved over
some 20 years, starting at Coventry
University, but failed to enter the market,
we believe, because it threatened the
automotive use of diesel engines. But
would you now buy a diesel car, if a
Pure Burn petrol car offered better fuel
economy and lower emissions?”
The revelation that auto diesels are
unable to remove very harmful exhaust
pollution of NOx, CO and soot from our
streets induced Pure Burn Engines to
revive its efforts and adapt Pure Burn to
cope with its emissions of NOx at even
the highest power outputs.

BACK STORY
Dr Dan Merritt has come a long way
in his battle to put Pure Burn on the
engineering design map. Back in in 1960,
he qualified as a mechanical engineer at
London University, followed by study at
the Graduate School of Thermodynamics
at Birmingham University to gain an MSc
in Thermodynamics. After working in the
steam turbine industry, he moved to
aerospace where he designed the ‘walking
stick’ vaporisers for the Bristol Siddeley
Olympus 593 engine (the Concorde
engine). It was here, he states, that he
solved the problem of perfect stratification
of air-fuel mixtures purely by control of
gas movement, which gave Concorde the
power and fuel range for supersonic flight.
He then moved to the Humber
Engine Long Term Development
department at Coventry, where he came
to the conclusion that over-the-piston
combustion would never allow complete
throttle-free operation. Latterly, he became
a thermodynamics principal lecturer at
Lanchester Polytechnic in Coventry, which
later became Coventry University.
As a thermodynamicist, he was
intrigued by the advantage that the
diesel combustion process had, relative
to the gasoline engine. He devoted the
latter part of his professional life to
giving the gasoline engine the same fuel
economy advantage, but without the
polluting downside of diesel. He also
set himself the challenge of confining
all modifications to the cylinder head,
without interfering with the crankcase and
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TRAFFIC POLLUTION

piston assemblies. From 1984, he was
allowed a free hand at Coventry University
to experimentally explore a number of air/
fuel mixing techniques, which he invented
with additional funding support from
private investors and by the successful
winning of competitive government grants.
He says that he immediately saw the
value in having fuel combustion occur
remotely from the cylinders and instead
sought to ignite the mixture in a separate
combustion chamber – a similar concept
to the jet engine. Apart from reducing heat
loss by dilution with excess air, a separate
chamber can also be internally cooled by
vaporising fuel and thermally insulated
to reduce external heat loss. Thus, the
argument goes, a separate combustion
chamber can improve upon even the best
fuel efficiency of a diesel.
Merritt filed 14 international granted
patents, funded by Coventry City Council
and later by the Coventry University.
These protected several novel systems
he invented, including an engine ignited
by Platinum catalyst sprayed on a ceramic
surface around the combustion chamber
wall. This engine was shown running on
TV’s celebrated Tomorrow’s World and
won the annual British Innovation Award
for 1989, organised by The Sunday Times
and Honeywell. These earlier designs were

Dan Merritt saw the value in having fuel combustion occur remotely from the cylinders
mechanically more complex than the
current ‘Pure Burn’ design on which he has
devoted so much energy and expertise.
Although they featured the same
technology of a separate combustion
chamber, they relied on a system of
auxiliary pistons to control the air/fuel
mixture. The best of these designs was
taken up and built and tested by Cosworth
Engineering in the UK in 1996, and also
by the Ford Research Laboratories at
Dearborn, Michigan, in the years 20002001, although neither concluded their
research programmes, due to commercial
circumstances affecting both companies
at the time, reports Merritt.

SIMPLE & ELEGANT DESIGN
Following the Ford experiments, he
continued at Coventry University to simplify
the system by removing the need for the
second fuel cylinder and its piston. He
says he achieved what many thought at
the time to be impossible – the separation
of flammable air/fuel mixtures from pure
air, solely by channelling the gas flows.
He developed a new method, which he
called ‘stratification by helical swirl’.
“Crucially, this method does not need any
additional moving parts in the cylinder
head,” he explains. This is what has now
been dubbed the ‘Pure Burn’ engine, due
to the exceptionally rapid and complete
combustion process which, it is claimed,
leaves almost no pollutants. Over the
past 10 years, Merritt has been gathering
objective test data to demonstrate the
superiority of the Pure Burn principle.
“However, a combination of diesel
fuel tax subsidy in Europe, heavy capital
investment by the major car makers in
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diesel engine manufacturing and a sense
that diesel fuel economy was ‘good
enough’ suppressed the industry’s desire
to adopt a new technology,” he adds.
“In recent times, the environmental
impact of diesel has dawned on
regulators across the world – especially
as the growing world economies become
increasingly urbanised. Much more
stringent pollution regulations will
increasingly make the diesel engine an
obsolete technology.
“Whilst governments and motorists
want a cleaner solution than diesel,
neither they, nor manufacturers, want the
alternative to be more expensive to build,
operate or maintain. Pure Burn delivers on
all these counts. Pure Burn can be free
from nitrogen oxides and soot pollutants.”
Convinced that the time was ripe to
finally launch his technology – and as Dan
Merritt is now 80 years’ old – he sought
out younger engineers who could help with
marketing and fundraising. He contacted
his nephew Simon Johns, who, in turn,
suggested Dave Canham should also join
the team, forming Pure Burn Engines Ltd
(www.pureburnengines.co.uk).
“We now have the objective to promote
and develop the technology to the next
stage – a road-going demonstrator
vehicle,” states Johns. “Pure Burn holds
current patents protecting the technology
in the US, UK, France, Germany, India,
Japan, China and Brazil. We are now
seeking funding and/or industry partners
willing to be part of the revolution.”
Clearly, their collective resolve to see
Pure Burn enter the market as a serious
contender is a flame that will simply not
be extinguished.
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João Tavares:
shaping up for
commercial success
with the 3D printer
he has designed

In your own image
While on a year’s placement in England, Brazilian graduate engineer João Tavares was inspired
to design his own 3D printer. Now he has great hopes for its future commercially

W

hen it comes to persuading
young people as to what a
great and rewarding career
engineering design may
be, there can be fewer better role models
than 23-year-old budding entrepreneur
João Victor Araújo Tavares. A graduate
engineer in Mechatronics Engineering
from the Federal University of Rio Grande
do Norte, Brazil, he was determined to
expand his knowledge and understanding

of engineering. That opportunity came his
way when he travelled to the UK, having
been accepted on to the Science without
Borders (SwB) programme at the University
of Derby – see panel.
Although he had studied mechatronics
in Brazil, he now wanted to increase his
knowledge in a more specific area and
chose motorsport engineering during his
year at the university.
“Some of the classes were focused
on product design and manufacturing
processes, which really caught my eye,”
Tavares recalls of his time there. “After
really learning how to get to grips with the
intricacies of the CAD software provided
by the university properly, I could begin
to express some of my creativity in the
projects assigned to us.”

Wired for success: Tavares manufactured
nearly all of the components himself
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PROJECT MANAGEMENT
“However, it was in my summer placement
at the company TDI (Transmission and
Distribution Innovations) where I learned
the most important details in project
management and manufacturing.
“I also had the opportunity to learn
about entrepreneurship, as I was working
in direct contact with the company’s
director Simon Neve. During the
placement, we went to the TCT Show
in Birmingham, where I was inspired to
develop my own 3D printer.
“When I came back to Brazil, I had to
complete my undergraduate course with
an end-of-year project, so I decided to
build the 3D printer,” he explains.
“As I was the sole investor in the
project, my tutor Márcio Valério and
I decided to build a low-cost machine,
and, because of the nature of the project,
the idea was for me to employ the least
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3D PRINTING

amount of ready-to-use materials possible.
Due to this, I manufactured nearly all the
components myself.”
The material he opted for to compose
the structure was L-shaped aluminium,
usually used to cover the corner of steps,
because it was resistant, cheap and
easy to find. The printer was created by
arranging the different cuts of L-shaped
aluminium and by drilling holes to fix one
part to another and to the other elements.
The only ready-to-use components
involved were motors, an Arduino board
– which consists of a microcontroller with
complementary components that facilitate
programming and incorporation into other
circuits – an extruder, linear bearings
and, of course, screws and nuts. All the
drivers and the programming he developed
himself, using Slic3r and Cura 2 to slice
the STL models.

DESIGNS ANALYSED
The project took six months to complete,
with two months dedicated to CAD, three
to the construction and one month to the
programming side. “During the initial CAD
phase, I analysed the different designs of
3D printers and decided to follow a design
similar to the Prusa – this is one of the
most used 3D printers, supported by the
RepRap Project, which started the opensource 3D printer revolution – because it
was simpler than the others and easier to
adapt with the material I was using.”
The most difficult challenge was to
actually build the printer. “I had had
some practice with drilling and milling
machines, but I must confess that I am
not particularly talented as a technician.
Because of this, I had to remake some of
the parts, because the holes were not as
well positioned as they should have been.

TRANSCENDING ALL BORDERS
The innovative Science Without Borders
overseas study programme saw the UK welcome
more than 11,000 Brazilian students between
2012-2015, looking to study undergraduate
sandwich courses, sandwich course PhDs and
full PhDs. The students came from prestigious
universities and over 200 studied at the
University of Derby for a year. One of those
students was João Victor Araujo Tavares.
During his time at the university, studying
Motorsport Engineering, he completed his
three-month internship with local high-tech
company TDI (Transmission and Distribution
Innovations). “My experience at the University
of Derby and TDI not only gave me an
understanding of the necessary stages in
building a product, but also awakened my
entrepreneurial spirit,” says Tavares.
Founder of TDI Simon Neve worked with
him during his placement. “While João worked

at TDI, I developed a very high regard for him,
based on the outstanding contributions that
he made in the office throughout the period,”
Neve states. “He was extremely productive and
an absolute pleasure to work with. I am really
pleased that his time here has inspired him to
develop a business idea.”
TDI has been working closely with the
University of Derby, offering work experience
and internships. Nick Slade, director of
international development at the University of
Derby, comments: “We are extremely proud
of all our Science Without Borders students.
We invested heavily in the work placement
element of the programme, as we knew that
this was a key part of the scheme and would
help prepare the students for work after study.
João is a first-class example of what students
can achieve, if they are hardworking, talented
and inspired.”

From left to right: Paul Watson - Newcastle University; Toby Hyam - director of Creative
Space Management; Fiona Standfield - director of Science City; Nick Forbes – leader of
Newcastle City Council.

BETTER TECHNIQUES
To assist me in this, my tutor, who is a
mechanical engineer, helped by teaching
me better techniques that I could apply.
I also tried to program my own slicer using
the Qt development platform, but I did not
have time to complete that, as I was also
developing the Arduino program and the
host interface controller.”
What does he feel has made his
particular printer unique and marketable?
“In my opinion, the fact that I used screw
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“I believe that, if I had not learned engineering
design and CAD, I would not have been able
to complete such a machine, integrating the
mechanical parts with the electronic, as it gave me
all the necessary knowledge to analyse and organise
my projects” ... Jo‹o Tavares
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3D PRINTING

Inside the machine: mechanism that pressures the filament

satisfy local demand,” says Tavares. “We
have a range of areas we could focus on,
but mainly we are currently dealing with
designers, architects and engineers.
“We are also trying to spread the
technology by giving courses and inviting
people from all backgrounds, but focusing
on engineering students and other
product designers, to see the printer
working, hoping to awaken their creativity
as well and develop new avenues from
their ideas.”
But what took him down the 3D printer
route in the first place? “I think what
motivated me the most, creating
a 3D printer, was the fact that my region
in north-east Brazil is not as developed
in manufacturing as the south and my
idea is to incentivise other people to
try to change that. I would like to give
more people the opportunity to create
and to put into place their ideas. So far,
there are many people interested in the
technology and what it can do, so we are
hoping to get good results from that.”

INTO THE FUTURE

Simple, small models
are printed to satisfy
local demand

Man behind the printer
João Victor Araújo Tavares is a Mechatronics
Engineering graduate from the Federal
University of Rio Grande do Norte (UFRN
– Brazil), with experience as an intern in
the engineering field, both in Brazil and
the UK. His primary focus has been on
project management and manufacturing,
culminating in the complete construction
and programming of a functional 3D printer
for his final dissertation project.
He is a director of Aresta 3D, based in
Natal, Brazil, managing various projects
and making strategic decisions.
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bars, instead of pulleys and timing belts,
to move all the axes is the main reason
why my printer differs from most others.
My reason for doing this was largely
because I wanted to create a machine
capable of changing its manufacturing
technology by just changing the extruder
– for example, changing from the FDM
technology to a CNC milling machine or to
a laser cutter. In order to do this, I would
need more power on the axis movement
than a timing belt could provide. The good
thing about using the screw bars is that
I would also have more precision, along
with that greater power, but, on the other
hand, I would forfeit speed.”

He doesn’t intend to stop there, though.
“I have many other ideas of machines
and services to provide, such as a
machine that recycles prints that for
some reason went wrong and transforms
them back into the PLA filament for
the printer. I am also working on areas
unrelated to 3D printing, such as an
automation project of milling cutter
machines. With that in mind, I intend
to return to England again in the future,
maybe even moving there to work or to
complete a Masters degree.”

SPREADING THE TECHNOLOGY
He has now built a second printer that
looks more like
the Ultimaker
Original [the opensource 3D printer].
“The printer is
being used to
print simple and small models to

www.ied.org.uk

AUTOMOTIVE DESIGN

Driving

force

T

he automotive industry in the UK
has become globally renowned
for high quality prestige vehicles
and the expectation is to be able
to adapt any design to cater for the tastes
and aspirations of a varied and culturally
different marketplace. Now Automotive
Council UK has embarked on a factual
analysis of the sector to identify what (if
any) further support needs to be provided
to sustain it.
However, what this new report
highlights is not just the growth potential
in the automotive design industry, but
also a gap in the ability to meet and
sustain that growth. Produced by Coventry
University in conjunction with Automotive
Council UK and with the support of TATA
Motors European Technical Centre,
Innovate UK and Design Council, it starts
out with the positives, particularly how the
UK automotive sector is experiencing the
best vehicle production figures since the
early 1970s. In 1972, car production was
at a high of 1.92 million cars per annum.
On current projections, the UK is expected
to surpass this record, with more than 2
million vehicles being produced annually
by 2020. This is expected to result
in 9,000 jobs being created, with the
potential for a further 28,000 new jobs
within the supply chain.
Automotive manufacturing turnover
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The UK has a powerful international reputation for automotive
design – a strength that in the early stages of the product
development cycle is critical to sales success and attracting
further R&D work
rose from £41 billion in 2009 to £69.5
billion in 2014. Most vehicles built in
the UK are exported (77.3% in 2015),
accounting for 11.2% of total UK exports.
The average export value per vehicle has
also increased from £10,200 in 2004 to
£21,900 in 2014. “Much of this can be
attributed to brave, innovative and quality
design,” the report’s authors state.
This trend can be seen by the work
being undertaken by Bentley and TATA
Motors, who are each investing up to £40
million in new research and development
(R&D) centres. Also, Jaguar Land Rover
is spending £3.5 billion on new vehicle
creation and capital expenditure, while
Nissan is investing £100 million in future
model development.

DESIGN BREEDS SUCCESS
There is a wide recognition that design is
now one of the most important aspects to
the success of a company – and indeed
the UK economy. A Design Council 2015
report, ‘The Design Economy’, states that,
for every £1 spent on design, the average
return on investment is £47. The Design

Council also reports that workers with a
design element to their work were 41%
more productive than the average: “Each
delivers £47,400 in output (GVA per
worker) compared with £33,600 across
the rest of the economy.”
The automotive sector actively seeks to
capitalise on the importance and validity
of design as a vehicle for improving the
UK automotive industry. “The discipline
of automotive design has assisted in
attracting other significantly high value
research and development work from
other disciplines across the UK,” the
report points out. “As an example,
Bowers and Wilkins, the premium audio
manufacturer, has collaborated with the
automotive industry to adapt its innovative
Kevlar speaker technology to provide
systems suitable for automobiles. These
innovations have been fed back into their
mainstream product lines.”
In creating the report, a questionnaire
was developed and distributed to 49
manufacturers, designers and private
automotive organisations within the
UK. The questionnaires were typically
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completed by senior management
with oversight of the organisational
composition and structure. The companies
that responded with automotive design
capability accounted for just under 2,000
design-related job roles within these
organisations.
What the findings revealed was that
the average age of those working in the
design function amongst the responding
organisations is 38 years, while the
average salary varies from £26,500 to
£55,000 per annum. This compares with
the national average of £27,500.

THREAT TO QUALITY
“Over time, certain skills may retire out
of the industry and be lost, or will be
in extremely high demand,” the report
observes. “This would mean that salaries
would continue to inflate in this area,
due to the shortage. It would also imply
that, due to this shortage, some design
function roles may be left unfilled, driving
down quality within the industry. More
likely, the activity would be driven offshore, together with the related early
stage engineering activity.”
For every member of the design team,
there are currently 1.22 contracted staff
hired to carry out the same role across
the various design disciplines. “Unlike
other industries where staff are employed
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on a full-time basis, and ‘off season’ or
‘downtime’ is used for R&D or continual
professional development (CPD) among
other things, this is not the case within
the automotive industry. Organisations
are looking for individuals ‘fit for purpose’,
rather than investing in CPD and longerterm careers of their design staff. This
can lead to fragility of design capacity,
where there are more contractors than
permanent staff members. In turn,
this volatility of design staff within an
organisation reduces the continuity of
design capability within in-house design
studios, potentially affecting brand and
reputation within the market.”
The report also looks as how, within
the UK education system, individuals
begin to specialise at 14 years into
science or the arts, with the choice of
their GCSEs or Scottish Standard Grades.
“The selection of these then impacts
the further and higher education courses
they may attend. Furthermore, between
2003 and 2013, there was a 50% drop
in the GCSE completions for design and
technology. Traditionally, this has been
part of a natural progression for students
seeking to study industrial product and
automotive design programmes.

SCHOOL CURRICULUM BIAS
Meanwhile, the Royal College of Art

(RCA) has reflected that recent changes
in government policy with respect to the
school curriculum favour ‘academic’
subjects as core. “This is over those
involving design, technology, the arts
and a range of other creative subjects,”
comments the report’s authors. “This is
having a damaging effect on a key asset
of the UK education system and is at
odds with industry’s increasing need for
design and other creative skills seen as
an essential complement to scientific and
‘academic’ expertise.”
The automotive sector has traditionally
relied upon a pipeline of creative talent
educated within several specialist
undergraduate and postgraduate courses.
However, recent changes to the funding
of the higher education system, with
student fees capped at £9,000 a year,
appear to be affecting the number of
institutions staying in this market.
“Coventry University, which established
the UK’s first undergraduate course in
automotive design over 40 years ago,
reported that the pressure of meeting
industry expectations has to be balanced
against overarching drivers in the sector
to benchmark operational efficiency.
Inevitably, maintaining academic
excellence for niche courses that are
highly resource-intensive comes at a cost
and cannot always be offset against other
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AUTOMOTIVE DESIGN

is on engineering jobs, rather than the
number of creative roles that this industry
offers alongside these more traditional
roles. This, with a potential smaller pool
of art and design specialised students,
may further reduce the number of
potential students looking at automotive
design as a career option and entering
the job market.”
The move towards science, technology,
engineering and maths (STEM) in higher
education ignores the obvious need for
design and other creative capability in
UK industry, adds the report. “STEAM
(science, technology, engineering, art
and maths) is seen as a more complete
solution to this. Universities are multidisciplinary in nature, and need to meet
the demands of a range of students
and their desired courses. Keeping up
with the highly specialised equipment,

provision.
“There are currently only four key
locations providing undergraduate and
postgraduate educational expertise
within automotive design discipline.”
This has reduced from seven educational
institutions in the UK in the past five
years. The total annual number of
graduates from these institutions is
on average 120, with 30-40 students
per year staying within the automotive
industry.”

DESIGN RESEARCH
CHALLENGES
The level of engagement between
universities and industry is said to be
high, in terms of co-researched and
co-produced projects, as well as work
placements, experiences and skills
requirements. “Although it is notable that
many of these interactions derive from
immediate, near-market design problems,
unlike engineering there remains an issue
in developing sustained design research
programmes that resolve known issues
(such as the digital car) in five to ten
years’ time.
“With a reduced focus on creative
subjects within the national curriculum,
schools and colleges will increasingly
lack resources and career advice in
automotive design. The general focus
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alongside the ever-changing technical and
skill requirements, is an expensive and
time-consuming exercise.”
There are currently posts unfilled
and not enough individuals going into
the industry with the right skill sets
to fulfil the job roles available. “There
is a potential lack of career path for
graduates of other disciplines to move
into this sector who have complementary
skill sets, but may not be aware of the
sector needs.”Most of all, the report
concludes, higher education institutions
(HEI), industry leaders and government
need to come together to discuss the
recommendations and plan a sustainable
future for the UK automotive industry, if
automotive design – and design on
a broader scale – is to maintain the
pre-eminence it has for so long enjoyed
in the UK.

DESIGN COUNCIL HISTORY
The Design Council was formed as The Council of Industrial
Design (CoID), at the end of the second World War. During
the war, a considerable engineering capability had built up to
provide the arms, ships, aircraft, tanks and other equipment.
It was considered that there was an industrial design
capability to provide the balance to meet peacetime market
needs. Its remit was to “improve the design of the products
of British industry by all means possible.” Engineering design was specifically excluded.
The CoID was involved in the 1947 exhibition ‘Britain Can Make It’ and then the Festival of
Britain in 1951. They were the approval authority for all souvenirs of the Coronation in 1953,
opening the Design Centre in London’s Haymarket in the same year. Various prizes for welldesigned products were instigated, including the annual Duke of Edinburgh Award. A register
of the best British products became a first search point for UK and overseas buyers.
In the 1960s, the need for an engineering equivalent, working in concert with the CoID,
was identified in the Conway Report. The government decided to remove the engineering
restriction and change the name. Through the 70s and into the 80s, the Design Council
provided design advice to industry, schools and higher and further education, in addition to
its Design Centre and publication activities, through five regional offices. Its staff numbers
peaked at 350.
Amongst other activities, it worked with the SERC on a project to assess the design content
of engineering research proposals, allowing some grants to be made that otherwise would not
have been approved. This work continued for some years beyond the Council’s involvement.
In 1987, a government review cut the regional offices and several basic activities, reducing
the staff by more than one hundred. Several activities ceased to be viable, due to the missing
support, and the staff dwindled to 210. In 1994, a further cutback reduced the staff to thirty,
closing the Design Centre and retaining only a few activities. All records of 50 years’ work
were archived at the University of Brighton. The Council’s remit was changed to “promoting
good design”. Since then, the Council has expanded to some 50 staff and been partnered
with the Commission for Architecture and the Built Environment (CABE). It continues to
promote design nationally through many initiatives.
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Following in the footsteps...

AUTOMATICALLY!
When celebrating the past, why not challenge the future? That is the forward-looking stance
being taken in Plymouth as the 400th anniversary of the Pilgrim Fathers’ voyage approaches.
Tim Fryer reports

D

epending on your view of how
the American presidential
race was run and resolved,
and how this reflects on
humankind’s principal superpower, you
may think the Pilgrim Fathers have got a
lot to answer for. But if you accept that its
politicians do not fairly reflect what is best
in America, as is true in many other cases
all around the globe after all, then the
anniversary of the Pilgrim Fathers’ arrival
is worthy of celebration.
In 2020, it will be 400 years since
the Mayflower made its epic journey from
Europe to America carrying 102 settlers,
half of whom wouldn’t survive the first
New England winter. The remainder
are credited, symbolically at least, with
populating what has become the world’s
most influential nation and presumably
these descendants will already be
working on the fireworks display to end all
fireworks displays to recognise the event.
On this side of the Atlantic, a team
from Plymouth has devised its own
celebratory project: the Mayflower
Autonomous Ship. Despite claims from
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Cornwall, Plymouth is generally regarded
as the last stopping place in England
before reaching America and so the city
takes its Pilgrim Fathers’ responsibilities
very seriously indeed. When it came
to how to commemorate the event,
the notion of a replica was dismissed.
There are several Mayflowers, most
significantly perhaps the full-scale version
that was built in 1956 and sailed that
year from Plymouth, Devon, to Plymouth,
Massachusetts, where it normally resides
as a museum and tourist attraction. It is
currently undergoing a refurb in advance
of the 2020 celebrations.
Instead, Brett Phaneuf, managing
director at MSubs, suggested a more
radical approach. Taking into account the
government’s drive towards high value
and specialised technologies, like
robotics, Phaneuf suggested the building
of a 21st Century Mayflower.
“What Brett proposed was something
that’s captures the pioneering spirit of
the original Pilgrim Fathers, but actually
it looks forward and acts as a totemic
project for establishing the West Country

as a cluster or hotspot for maritime
autonomous development,” states Paddy
Dowsett, who also works for MSubs and
is project manager on the Mayflower
Autonomous Ship project.
The idea of the project is to design,
build and sail the world’s first full-sized,
fully autonomous unmanned ship across
the Atlantic. It is not just intended as a
celebration of the Mayflower’s original
journey, it is also testing technology
that may enable further development of
autonomous ships, and it will additionally
function as a research vessel both
during its trans-Atlantic jaunt and in its
deployment thereafter.
Even before considering the technical
issues, one major obstacle at the moment
is that such a vessel may not be legal.
“Interestingly, the high seas from a
legislative perspective, are actually quite
complicated, because they don’t belong
to anyone,” explains Dowsett. “So, in the
simplest terms, once you’ve crossed a
country’s territorial limit [normally within
12 miles], whether that’s in the air or
the seas, the law of that particular land
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AUTONOMOUS SHIP

applies. And so it’s relatively easy to
regulate. When you’re on the high seas,
it’s really down to a series of United
Nations’ conventions and some countries
have embraced those conventions and put
them into the law, while some haven’t.”
Regarding autonomous ships, Dowsett
adds: “The regulatory framework is not
yet geared up and particularly it wasn’t
when that decision was taken to support
an autonomous vessel. Now interestingly,
almost serendipitously, we think the
regulations will change in about 2020,
because autonomous vessels are coming,
and they’re coming quite rapidly over the
next three to five years.”

PROJECT PARTNERS
MSubs makes autonomous underwater
vessels and is one of three principal
partners, the other two being Plymouth
University and Promare, and all three are
joint and equal financial contributors.
Plymouth University’s renowned marine
science department also provides
research students, testing facilities
and expertise, in terms of the
scientific equipment that will be
on board. Promare is a non-profit
corporation and public charity that
promotes marine research and
exploration throughout the world.
Design is in the hands
of Shuttleworth Design, the yacht
designer. At the helm of this side
of the project are father and son
team John and Orion
Shuttleworth. Orion
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comments: “Our approach to developing
the concept was to fully explore and
take advantage of the opportunities that
arise from not having to carry crew and
to create a vessel that is capable of
using only renewable energy. Working
within the limitations of renewable energy
sources has given a clear direction to the
developing form of the vessel.”
Dowsett did add that it is likely that
a small diesel engine will be included to
motor the vessel at a rate of 5 knots to
an area of sun or wind.
“A trimaran was chosen, because
it provides the most efficient hull form
for low-speed motoring,” continues
Shuttleworth, “the hull configuration
developed from a requirement to reduce
windage, while keeping the solar array
sufficiently high above the water to
reduce wave impact. Without the need
for accommodation, the centre hull has
been kept low to the water, and the
wings and deck are separated and raised
above on struts. This allows waves to
break through the vessel and
significantly reduces roll induced
by wave impact. The outer hulls
are designed to skim the water,
reducing resistance by 8%.
“The two masted soft sail rig
will enable a top speed of around
20 knots. Each sail is simply
controlled by a single sheet, and
can furl into the boom and allow
multiple reefing configurations
for varying wind speeds.
Stowing the sails

FACT FILE
LENGTH OVERALL : 32.5m
BEAM: 16.8m
DRAFT: 0.875 m
(1.78 m to tip of rudder)
SAIL AREA: 159 m2
HULL CONSTRUCTION:
Composite (Glass/Aramid/Foam)
DECK CONSTRUCTION:
Composite (Carbon/Nomex)
SPEED MAX ELECTRIC
MOTORING: 12.5 knots
SPEED MAX SAILING:
20 knots
RANGE AT 5 KNOTS ELECTRIC MOTORING:
Unlimited

while motoring reduces windage and
eliminates shadows cast over the solar
cells on the deck, while allowing the masts
to stay standing to carry navigation lights.”
Dowsett believes the sailing rig is
going to be the most challenging aspect.
“Controlling the sails is what makes it
exciting. I don’t think anyone else is doing
that at the moment. If it’s a sailing vessel,
you’re going to have to have winches
to bring in the sails, depending on what
angle you are to the wind, so our system
needs to minimise the amount of moving
parts associated with the sailing rig and
then control the winches autonomously.”
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AUTONOMOUS SHIP

With batteries filling the rig, an issue
that remains to be resolved is whether
or not to have the propeller shaft that
these batteries drive permanently in the
water. Under sail power, this propeller
provides unwanted drag, but it may be
a necessary evil when the alternative is
to have a mechanism to raise and lower
as needed – it is potentially something
to go wrong and, if it did, could leave the
vessel stranded. The other consideration
is that the batteries could be recharged
when using sail power, either by reversing
the direction of the propeller and allowing
it to act as a generator or by having a
separate generation device.
“A number of yachting companies are
incorporating these technologies now, but
none of them is quite man enough for the
vessel we’re looking to build,” comments
Dowsett. “As we build submarines, we
have our own in-house experts on the
batteries and power management, and
we’re doing some interesting calculations
at the moment, working out the size of
the propeller and what sort of power it
would generate, versus the drag it causes
and impact on the speed.” This is the
end of Phase Three of the design – a
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stage when MSubs and Shuttleworth are
addressing these propulsion issues and
also such aspects as how to make best
use of the space available on the inner
ship for such things as the navigation
equipment and the payload of research
devices.
The first model is being built and tank
testing should be conducted this spring.
The consortium also will take the design
for the full 32m carbon fibre craft to a
boat builderm, with a view to having the
vessel ready for a year of trials in 2019,
ready to be the star of the show in 2020.
To some extent, Mayflower will be
a demonstration vessel, as Dowsett
describes: “The technology that will
safely take the Mayflower from Plymouth
to Massachusetts is the same as
could be used for what we could call
white van driver type tasks – supporting
oil rigs, fish farms, offshore energy
farms, applications that really do lend
themselves to autonomous operations.”
However, Mayflower is designed as
a climatic and oceanographic research
vessel with cargo bays to launch and
recover underwater autonomous vehicles
and sensors. She’ll be fitted with sonar

and the ability to tow such devices as
plankton, sea temperature and salinity
recorders. “Once she’s crossed the
Atlantic,” concludes Dowsett, “we are
looking at sending her round the world,
providing the Atlantic crossing goes
well, and thereafter she’ll be available
for charter. A lot of the exploration and
climatic research is taking place in the
polar regions, the inhospitable regions
of the world. Of course, the great thing
about autonomous vessels is that she
can stay on station for three months, six
months, depending on wind and solar
conditions, without the need to replenish
a crew; just send in the data. That is what
she’s been designed to do after she’s
taken part in the Mayflower 400.”
Article appears courtesy of Eureka magazine

FURTHER INFORMATION
www.msubs.com
www.shuttleworthdesign.com
www.plymouth.ac.uk
www.promare.org
www.mayflowerautoship.com
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NEW YEAR’S HONOURS

Maggie Philbin

OBE

Maggie Philbin, broadcaster,
CEO of TeenTech and IED
President, was awarded
an OBE in the New Year’s
Honours list for her services
to Science, Technology and
Engineering. We offer her our
warmest congratulations

W

hen Maggie Philbin, broadcaster, CEO of
TeenTech and President of the Institution of
Engineering Designers, was awarded an OBE
in the New Year’s Honours list for her services
to the Science, Technology and Engineering communities,
she could scarcely credit that this was for real. Not long after
hearing the news, she was tweeting: ‘So concerned it was
some kind of a hoax, I phoned them to make sure!!’
“I’m very thrilled and honoured to be awarded an OBE,”
says Maggie. “It came as a massive surprise and it’s been
very hard to keep quiet about it for the past four weeks.
“I do wish my lovely mum and dad were still alive to share
this with me. They would have been so fiercely proud, and
I want to give them and my sister Nickie credit for much of
what I’ve been able to achieve.
“Many think of me as a science and tech reporter, but, eight
years ago, I co-founded TeenTech, which brings the world of
technology to life for young people. I had been struck by the
profound lack of information about the opportunities available
in tech across a range of sectors and industries. Students,
parents, teachers, companies and often government, too,
can have narrow perceptions of what might be possible. Far
too much talent has been slipping away. I wanted to set up
TeenTech to address this.”
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STEM SKILLS CHALLENGE
Meanwhile, the IED President was at the heart of a recent panel
debate on the causes of the STEM skills gap, and whether
the problems and the steps needed to address them are the
responsibility of parents, educators, government or business.
Chaired by renowned technologist Dr Sue Black and hosted
by Hewlett Packard Enterprises (HPE), panellists also included
TV personality Johnny Ball (like Maggie, well known for his work
popularising science, technology and maths), as well as Professor
Will Stewart, vice president of the Institution of Engineering and
Technology (IET) and Marc Waters, HPE’s managing director for
the UK and Ireland. One issue addressed was how might more
girls understand that they could be brilliant engineers.
“I think that it is by giving them the opportunity to be
engineers,” says Maggie Philbin, who, in her role as leader
of TeenTech, has been working at the sharp end of this. “No
statistics – for example, telling me that if we had X number more
women working in engineering and technology that the UK will
be better off by £60 billion – are going to convince me to be an
engineer. That isn’t enough.
“I have to actually feel that I am really enjoying being an
engineer and I want to do it. It’s those opportunities. So we need
to find ways of giving students that currently don’t have those
opportunities the chance to make discoveries.”
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Taking up the

Skills Gauntlet

Renowned engineering designer and inventor Sir James Dyson has long railed against the dearth
of skilled engineers in the UK. Now he has taken matters into his own hands

S

ir James Dyson has been
complaining to ministers for many
years about the chronic skills
shortages in engineering in the
UK. In response, Universities Minister
Jo Johnson laid down a challenge,
suggesting that Dyson step into the arena
and add his considerable expertise and
influence to tackling the problem himself.
Never one to shirk a challenge, Dyson
is about to establish his own centre of
excellence to train engineers – The Dyson
Institute of Technology – which will open
this autumn, creating much needed
home-grown talent.
How bad is the skills crisis? By
Dyson’s own reckoning, the UK needs
another one million engineers with skills

in software, hardware and electronics
by 2020. Hence the urgency to open
the doors of the new £15m institute,
which will be based at Dyson’s campus
in Malmesbury, Wiltshire, and will
offer a four-year engineering degree,
in partnership with the University of
Warwick.

DYSON UNIVERSITY BECKONS
The technology institute will “tackle
head-on the dearth of skilled engineers
in the UK”, says Dyson. “We are taking
matters into our own hands.” Ultimately,
he wants the project to develop into a
fully-fledged Dyson University, with its own
degree-awarding powers. Students will
be paid a salary while studying and will

THE IED & DYSON: A CLOSE CONNECTION
The IED is proud to have a long association with James Dyson and his company, starting
in 1996 when James was awarded the Gerald Frewer Memorial Trophy for his design of the
innovative bagless vacuum cleaner. James Dyson was elected to Honorary Fellow of the
Institution the following year.
Since then the IED has worked very closely with Dyson, developing a one-to-one
programme with members of the Dyson design team, to support and guide them to
membership and professional registration as registered engineers and, more recently,
Chartered product designers.
The Dyson Foundation was awarded the ‘Promotion of Design’ award in 2015 to mark
its achievements in successfully spreading the word about the excellence and excitement of
the world of design to the next generation and in May of this year we will be working with the
Dyson School of Design to carry out an accreditation assessment of their Masters programme
at Imperial College.
The Institution is in talks with Dyson regarding support and accreditation of its new courses
at the Dyson Institute of Technology and we look forward to working with them on this exciting
new development – watch this space for more news in due course.
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not have to pay tuition fees – with a key
benefit being that students will be working
on “live projects” alongside mentors and
research staff.
Starting out with an intake of 25 in the
autumn, the institute will be able to “see
these projects being put into production
and going into the shops”, he adds.
“The new degree course offers academic
theory, a real-world job and salary, and
access to experts in their field.”
He says that there has been a lack
of understanding of the scale of the
demand for skilled staff and the intensity
of the international competition. His own
engineers are drawn from 34 countries,
and UK manufacturing firms face tough
challenges from countries such as China,
South Korea and India.
A major area of development will
be in robotics – whether in terms of
autonomous devices or systems that can
adapt intelligently to their environment.
Advancing battery technology is another
area of research.
Lord Bhattacharyya, chairman of the
Warwick Manufacturing Group at the
University of Warwick, is committed to
helping, in order to “develop a pool of
talent” with the Dyson partnership. “It is
vital that, in order for UK companies to
be competitive, they must have the right
people with the right skills,” he adds.
Universities Minister Jo Johnson is
impressed by the Dyson initiative. “Few
organisations embody the spirit of great
British invention quite like Dyson. The
Dyson Institute of Technology will not only
offer students the chance to study on
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SKILLING ENGINEERS

cutting edge degree level programmes;
it will also play a vital role in educating
the next generation of much needed
engineers.”

Dyson is no stranger to initiating such
projects. He recently opened some of
the world’s most advanced engineering
facilities at the University of Cambridge
– giving the institution’s students and
academics the space and means to
prototype, invent and collaborate on
cutting-edge research.
The development has been funded
by a £8m donation from the James
Dyson Foundation – the largest gift ever
received by Cambridge’s Department of
Engineering, consistently ranked among
the best departments globally.
The Dyson Centre for Engineering
Design is the focal point for teaching
Cambridge students about the design
process, providing specialised printing
machinery, scanners, lasers and routers.
It provides space for over 1,200 bright
engineers to conduct their project work.
An open plan design encourages the
sharing of ideas and a collaborative
environment. Student-led projects housed
within the centre include solar-powered
electric racing cars, vehicles engineered
for arctic ice, quad-rotor drones and
helium balloon spaceflight systems.
A separate new four-storey building,
the James Dyson Building for Engineering,
houses postgraduate researchers and
supports world-leading research in areas
including advanced materials, smart
infrastructure, electric vehicles and
efficient internal combustion systems.
A bridge link offers easy access to
testing laboratories housing world-class
fluid dynamics machinery, aerodynamics
equipment and specialist areas for
aeroacoustics analysis.

LIVING PROOF
The building itself is as smart as the
minds it houses: fibre-optic sensors in
the foundation piles offer live data about
everything from temperature to strain –
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providing a picture of how
the building is behaving.
The result is
a building
that’s more
of a living
creature than a
passive block of
material. Research undertaken in the hub
will build on a rich tradition of invention:
Cambridge alumni include internal
combustion pioneer Harry Ricardo and Jet
engine inventor Frank Whittle.
The department is located at the
heart of the Cambridge cluster, Europe’s
largest technology gathering, which
employs around 57,000 people in
more than 1,500 technology-based
organisations, with combined annual
revenue of over £13 billion. Cambridge
has created more than 1,500 spin-out
companies over the last decade, with a
97.4% five-year survival rate, compared

to 44.6% nationally. “Developing the
intellectual property that will help Britain
succeed in the global technology race
depends on applying our brightest minds
to ambitious and exciting research
projects,” comments Dyson.
“I’m hopeful that this new space
for Britain’s best engineers at the
University of Cambridge will catalyse
great technological breakthroughs that
transform how we live.”
Vice chancellor of the University
of Cambridge, Professor Sir Leszek
Borysiewicz, states that the research
taking place in this building exists at
the very cutting edge of engineering
excellence. “Allied to new ideas
generated within the Dyson Centre,
this will produce not only world-changing
discoveries and inventions, but the
future generations of engineers the world
requires to address the major challenges
of the 21st century.”
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Breath of
fresh air

Right lung

We tend to take breathing for granted, but what if a medical
condition threatened to cut off your air supply? Darryl Calleja
Stafrace StudIED, winner of the 2016 IED Malta Student Award,
relates how he designed a medical device to tackle such situations

P

eople can survive for many days
without food and water, but
may die in under two minutes
without breathing. Breathing is, of
course, essential to maintain a fresh influx
of oxygen required for basic biological
functioning and also simultaneously to
keep carbon dioxide levels low, which
otherwise would cause fatal intoxication.
The outer surface of the lung is lined
by a membrane-like surface and the
chest wall by another (see main image

[1]). The enclosed space between
these membranes is termed the pleural
cavity and contains a certain amount of
pleural fluid. This natural fixed amount
is necessary to maintain a pressure
difference with the inner volume of the
lung to facilitate breathing. Variance
of this volume of fluid and/or cavity
will restrict breathing efficiency, to the
possible extreme of preventing effective
flow of oxygen and carbon dioxide, and
eventual death.
Both spontaneous and predetermined
scenarios can lead to an increase of fluid
within the pleural cavity. If this fluid is air,
the patient suffers from a ‘Pneumothorax’,
whilst, if the fluid is a liquid (such as
blood), then it is a ‘Pleural Effusion’.

MEDICAL INTERVENTIONS
1 Penetrating tube
(with key)
2 M5 screws (x 2)
3 Key inserts (for
alignment)
4 Actuator casing
5 Sliding pins (x 2)
Actuator Part 1 (orange arrow): permits horizontal
sliding of the talc-carrying polymer tube for dis/
engaging with the penetrating rod’s selected dispersal
canal. One scissors handle attaches here and is the
interface for controlling horizontal slide
Actuator Part 2 (yellow arrow): permits vertical sliding
of the polymer tube to select one of three dispersal
canals. Another scissors handle attaches here and is
the interface for controlling vertical slide
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In order to restore any of the two
conditions, two main medical interventions
are implemented. The first is to penetrate
this cavity and drain out the culprit fluid,
and simultaneously treat the source of
fluid inflow (if present). This first step will
restore pressure conditions, but will not
prevent recurrence. The second step is
to achieve ‘Pleurodesis’. In a nutshell,
this strives to bring the walls of the
two pleural membranes together, which
adhere and hence significantly reduce
the volume of the pleural space. This
process greatly lessens the probability
of recurrence of the mentioned medical

Rib

conditions. Pleurodesis can be achieved
by various means. However, the literature
indicates insufflation – ie, blowing a
powder, gas or vapour into a body cavity
– of talcum powder is the most effective.
The scope of this project was to design
and fabricate a novel proof-of-concept
surgical instrument that can deliver
talcum powder effectively to this pleural
cavity. Present literature revealed that no
such instrument is commonly available
on the market. One such instrument is
a ‘Pleuroscope’ [2] which, although it is
multifunctional, is neither independent nor
specifically designed for talc insufflation.
A Design Patented instrument, the
‘Active Pleurodesis Catheter’ [3] may be
specifically designed for talc pleurodesis,
but not for insufflation and brings many
hazards to the table. Nonetheless,
powder insufflation instruments (which
can be adapted for Pleurodesis) do exist
[4,5,6]. However, they are not specifically
designed for talcum powder and have
several limitations, ranging from not even
containing enough talc for at least one
operation to being limited in practicality.

INSTRUMENT CAPABILITY
Several medical practitioners and
technicians were interviewed at different
stages of the project with the aim of
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Fat

Skin

SURGICAL PRECISION

Trachea

Lung

position in a wide array of patient body
types. Furthermore, the rigid shaft, with
multiple dispersal direction options,
allows larger dispersion coverage, with
minimal discomfort to the patient. The
use of channels, rather than a moveable
head, eliminated the need for actuators
in the already restricted space and
simultaneously removed several health
hazards. Simple actuation is limited to
the handle area, whereby the surgeon
grips the actuator casing for handling the
instrument and uses his other hand either
to select the required dispersal canal or to
work the insufflation bulb.

WORKING PRINCIPLES
Throughout this design activity, a number
Pleural membrane of design tools were utilised to generate
covering lung
several working principles. This entailed

requirements, and surgeons perceived
the need for such an instrument on the
market. Having said that, future work is
required to further simplify the instrument
by reducing the number of parts and
in achieving international regulatory
approvals for the product.
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continuously using a productive design
tool that enlarged the design space,
Pleural cavity
followed by an evaluation exercise that
sifts out the non-viable designs, keeping
the design space to a manageable size.
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IED MALTA STUDENT AWARD

GREATEST CHALLENGE
Additionally, it contains channels (1mm in
diameter) fabricated through micro-Electro
Discharge Machining, capable of delivering
talc in three directions. Manufacturing
such an instrument with a large aspect
ratio was the greatest challenge.
The penetrating shaft was made to be
minimally invasive, with an outer diameter
of just 5mm. The penetrating length, of
210mm, allows for reaching the desired
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final-year engineering projects carried out by students in their
fourth year at the University of Malta are shortlisted, based on
the degree of innovation in their design solution.
The first-placed project for 2016 was adjudged to be that
of Darryl Calleja Stafrace StudIED.
He graduated as a Mechanical Engineer, with a focus on
Industrial and Materials engineering, from the university in
2015. Currently, Darryl works as a Quality Engineer with Carlo Gavazzi Malta Ltd, while
also reading for a MSc in Integrated Product Development within the university’s
Engineering Faculty.
As a working engineer, he loves problem-solving analysis and has ambitions to develop
a career and future in medical, metallurgy and/or polymer engineering.
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ROBOTS

Are robots

going soft?
Using robotics systems has helped many patients relearn
muscular movements or rebuild strength. However, by using
‘soft’ materials, outcomes could be much improved.
Tim Fryer looks into the ongoing research

E

xisting exoskeletons, one of the
main applications of robotics in
medicine, are made of expensive
bulky, rigid materials that
struggle to fit the individual. After all, if
it is difficult enough to find a comfortable
pair of shoes, then something that
requires contact across much larger areas
of the body is going to present problems.
But the materials used for exoskeletons,
or robotic support structures, must be
rigid and strong by definition, as they
are supporting a body that is unable to
support itself. Or do they?
Researchers at the Reconfigurable
Robotics Lab of EPFL in Lausanne,
Switzerland, are working on soft materials
that could provide an alternative solution.
Prof Jamie Paik, who is leading the

research group, said of the existing, rigid
exoskeleton solutions: “Such designs are
effective in achieving high accuracy, high
load, high speed applications, but at a
cost of bulky parts and hard joints that
inherently suffer from low conformability.
Therefore, they rely on finely tuned control
to achieve fluidity of motion.
“Another way of achieving this
conformity, while producing the mechanical
support these systems require, is in
taking advantage of material properties.
Silicone rubbers are inherently flexible
and conforming. But if we can have a
clever design and controllable pressure
input with strategic control algorithm,
we can make the system support
impressive loads while not necessitating
numerous control points. This is one of

the driving reasons that we are searching
for solutions within the soft robots
paradigm,” she explains.
The materials that are used are lowcost, compliant, off-the-shelf materials in
order to make the robots manufacturable
and scalable. Since soft robots are being
designed to exhibit high flexibility and
adequate mechanical strength, a wide
variety of soft elastomeric materials
have been tested and mechanically
characterised in the lab before usage.
Typically employed materials include
rubbers, foams and plastics.
Numerical simulations are then
carried out for components, with the
objective of designing more efficient
robots, in terms of their motion and force
performance. Based on the numerical
model predictions, only the most efficient
designs are then fabricated and tested.
The soft robots are fabricated from these
materials, using processes such as
moulding, 3D printing and laser cutting.

Far left: Bending soft actuator in contact
with ring finger
Left: tailoring soft robot operation to support
body movements
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Below: belt designed to give upper body
postural support. The movement of artificial
muscles (or ‘soft robots’) – ie, the pink tubes
in this case – can be precisely controlled to
bend in any way that a medical team wants

Left: Dr Gunjan Agarwal, Matthew
Robertson (researcher on the project)
and Professor Jamie Paik
Top: These soft robots can bend in any
direction

The soft actuators developed at the
RRL are pneumatic. Dr Gunjan Agarwal, a
member of the research team, describes
the operation: “The actuators possess
a hollow chamber inside a soft material
core, which serves as a corridor for the
pressurised air supply. The air pressure
is precisely controlled to ensure adequate
inflation. The actuator core is made from
a highly flexible elastomer material, to
ensure a large range of motion.”
To constrain excessive radial
inflation, the actuators are reinforced
with thin shell structures made from
materials stiffer than the core material.
Pre-defined patterns on the shell body
govern the motion profile obtained with
the actuator, such as bending, linear
extension, compression, twisting or a
complex combination. The shells are
interchangeable between actuators,
enabling multiple motion profiles with
the same actuator.
Such systems are going to have
limitations. “Soft pneumatic actuators
(SPAs) do not satisfy all the problems
in actuation sources,” says Prof Paik.
“Currently, we have 100N load supporting
‘muscle packs’ that are quite effective
and, in series, they end up supporting
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up to 400–500N load. However, at
larger loads, the SPA starts getting
bulky, so a conventional system starts
looking sleeker. There is a sweet spot
where SPAs fit better than other types of
actuator solutions, in terms of size and
control bandwidth.”
Most of the work has been focused
on designing and characterising the new
SPAs. In terms of control, the team has
used stored user movement data or
gyroscope readings from the wearers,
but sees users and therapists eventually
controlling the movement and stiffness
modulation of the actuators directly
through different inputs: eg, heart rate,
fall detection via acceleration change,
temperature, preprogrammed gait pattern,
remote controlled via vision sensing etc.
“Soft robots are easy to fabricate
but challenging to control, due to the
unpredictable mechanical behaviour
of the soft materials used at large
levels of strain,” says Dr Agarwal. “The
complex mechanical behaviour of the soft
materials employed and the intended
robotic systems is accurately captured
and described with the help of our
numerical models. Since these models
are not trivial to develop and require a
significant investment of computational
time and effort, we have made our
modelling and design tool available opensource to the robotics community. Using
our models and performance predictions,
anybody wanting to develop a soft robot
can quickly optimise their design to
achieve the targeted operation space.”

And this is only the start of the long path
for soft robots to walk down. “Some
exciting developments in the recent past
in context with soft robotics include the
combination of expertise from diverse
disciplines such as innovative 3D printing,
mechanical engineering and microfluidics
to demonstrate autonomous, untethered,
entirely soft robots,” she adds.
“These robots could pave the way
for a new generation of completely soft,
autonomous machines. Soft robotics
could revolutionise how humans interact
with machines. But researchers have
struggled to build entirely compliant
robots. Electric power and control systems
– such as batteries and circuit boards -–
are rigid and until now soft-bodied robots
have been either tethered to an off-board
system or rigged with hard components.
This is rapidly changing with the latest
advances in design, manufacturing and
control of soft robots, such as some of
the techniques described here and that
are implemented in our work.”
The potential is vast. “Recent
advances in soft robotics have proved
that this field has promising potential for
application in biomedical rehabilitation
and human assistance. However, the
advances are still restricted to the
laboratory. With the new advancements
in the manufacturing and control of soft
robots, large-scale industrial production
of soft robots is inevitable and is set to
revolutionise the perspective on robotics.”
Article appears courtesy of Eureka magazine
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Institution News
Election of Council Engineering Materials Live launched
Notice is given of an election to fill vacancies on the
Institution’s Council, in accordance with By-law 43, to take
effect from the AGM to be held on Saturday 8 July 2017.
The number of vacancies to be filled is eight. Council
nominate the following to fill these vacancies: Dr L M Buck,
Mr A T A Keegan, Dr C J Simcock, Dr K Winning and Dr B
Watson.
The non-retiring ordinary members of Council will be: Mr
P K R Bateman, Mr S J Benfield, Professor G N Blount, Mr
D T H Castle, Mr C M C Dowlen, Mr D Farrell, Mr N Phelps,
Mr N Rowan, Dr G A L Tizzard, Mr I Treacy and Mr R Yuen.
The Chair of Council will be Dr T M B Humphries-Smith
and the Vice Chairs will be: EurIng C Ledsome and EurIng
Professor S P Vaitkevicius.
Honorary Treasurer will be Mr A T A Keegan.
Any three corporate members may nominate any other
corporate member for election to Council by delivering such
nomination in writing to the Secretary, together with the
written consent of such person to accept office if elected.
Nominations must be received by Monday, 24 April, 2017.

The Engineering Materials Live exhibition will open its doors for the first time
in Birmingham this May. The event is being launched in association with
Engineering Materials magazine to meet the needs of engineering design
professionals who are tasked with sourcing and specifying plastic mouldings,
composites, prototyped parts and advanced materials.
Engineering Materials Live opens on 11 May for a one-day exhibition at the
National Motorcycle Museum, Birmingham.
The exhibitor portfolio includes leading
suppliers showcasing the latest technologies in
plastics, metal replacement, materials forming,
sustainable materials, advanced composites,
lightweighting, rapid prototyping and more.
Just as important as selecting the right
materials is knowing which fastening and
bonding methods to use. Engineering Materials Live is co-located with the
established Fastening & Assembly Solutions and Technology Exhibition (FAST),
which provides visitors with direct access to experienced application experts in
fastening, bonding and assembly.
Pre-registering for the event ensures free entry to the exhibition and seminar
sessions. VIP visitors will also qualify for free access to the museum to
experience the world’s largest collection of British motorcycles. To register, go
to: www.engineeringmaterialslive.co.uk/register

Andrew Moss, a Chartered Engineer with the IED, is climbing Mount Kilimanjaro in June to raise funds for the Juvenile
Diabetes Research Foundation. At 19,341ft above sea level, this is the highest mountain in Africa; getting to the summit
will be a challenge! Andrew developed diabetes type 1 back in 1993, aged 16, and controls his blood sugar levels with
insulin injections. To donate to this cause, visit: www.justgiving.com/fundraising/Andrew-Moss15.

Elections & Registrations
Registration as Chartered Engineer
Smail Derouiche
Manchester
Jason Conrad Leinster Kingston Blount
Matthew John White
Bournemouth
Registration as Incorporated
Engineer
Karsten Heard
Cheltenham
Transfer to Fellow
Jason Conrad Leinster
Transfer to Member
Smail Derouiche
David Lawrence Martin
Matthew Ormsby
Matthew John White
Election to Member
Colin Down
Alun Evans

30

Kingston Blount

Manchester
Barnett
Chippenham
Bournemouth

Abingdon
Swansea

Paul Philip Lindsey
Aaron Moss

Timsbury
Barnsley

Election to Student
Thomas Pilmore Bedford
Bristol
Ying Yeung Cheung
Bristol
Albert Curmi
Malta
Nicolae Demajo
Malta
Matt Fryer
Lichfield
James Cornelius Lewis
Basingstoke
Kim Leslye Lewis
Basingstoke
Sarah May Linney
Pershore
Maria Kaari Bakken Naituli
Norway
James Alexander Parry
Liverpool
Martina-Marie Pizzuto
Malta
Danny Potter
West Malling
Christian Spiteri
Malta
Jamie Richard Stokin
Rhyl
Jon Michael Thompson
Stoke on Trent

Election to Student from Aston
University
Rahim Abdul
Prajowl Adhikari
Hiten Ashra
Himmet Bahra
Nathan Baier
Pavon Basra
Harry Berning
Tristan Brown
Emelia Delaney
Yahye Dirir
Edward Flaherty
Bryce Freer
Ana Sofia Hoffmann Saez
Prabdeep Kalsi
Cameron Kilaire
Abigail Landa
Rahman Mahmood
Mica Mehta
Jack Mount

Jack O’Toole
Marco Pappalardo
Nikesh Patel
Harry Pegg
Joseph Poxon
Satya Pramesi
Scott Purcell
Viral Raja
Raashi Shah
David Shonn
Antonio Sias
Amy Louise Simpson
Karan Singh
Antonius Steven
Hannah Walkeden
Jeremy White
Re-registration on the Design
Register
Martyn Whitlock
as RCADMan

www.ied.org.uk
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Who are we?
This journal is produced by the IED for our Members and those who
have an interest in engineering and product design, as well as CAD
professionals.
The IED, established in 1945, incorporated by Royal Charter in 2012,
is a licensed body of both the Engineering Council and Society for the
Environment and we register our suitably qualified Members as Chartered
Environmentalists (CEnv), Chartered Engineers (CEng), Incorporated
Engineers (IEng) or Engineering Technicians (EngTech), Chartered
Technological Product Designers (CTPD) and Registered Product Designers
(RProdDes). We also offer professional recognition to CAD specialists,
including those who teach and lecture in design or CAD.
We represent our Members’ interests at the highest levels and raise
awareness of the professional standards of our Members, whilst providing a
resource and information service, and a friendly and approachable route to
assessment and registration.
www.ied.org.uk

“For any design engineer
hoping to pursue a career in
industry, membership and
registration shows commitment
to continuing professional

Why become a member of the IED?
Membership of any professional body gives you professional recognition
and status, and an acknowledged code of conduct to work to. Membership
of the IED gives you the added credibility of being acknowledged for the
role you play in Design and Innovation, and helps to develop your skills and
knowledge in these areas.
As well as the various registrations, membership of the IED gives you the
opportunity to meet with other designers and discuss issues particular
to your field of expertise or interest. Many of our Members prefer to
communicate primarily through the discussion forums on our website,
as this lends itself to the busy work schedules – however, we also run
seminars, meetings and events where Members can carry out CPD and
meet up. The IED is the only Institution that represents designers in all
Engineering and Product Design fields, plus those who teach these skills.

development and promoting
good practice in those with
whom we interact on a daily
basis. The IED provides a
natural home for those whose
roles encompass a diverse
range of skills.”
BH, Chartered Engineer

How do you join?
We have made the application process as simple as we can. To maintain
the high standards of membership, we need all prospective members to:
■ Complete an application form
■ Submit a CV and details of relevant educational qualifications. All applicants
are assessed by a Committee of Members.

If you are a designer who would like to gain formal professional recognition, or work in an
organisation which employs designers, and would like to have your employees gain membership
and professional recognition, contact Sue at the IED on 01373 822801 or send an email to:
sue@ied.org.uk to discuss your next step.

Engineers
Without
Borders
Engineers Without Borders-UK
is an international development
organisation that removes
barriers to development
through engineering. Our
programmes provide
opportunities for young people
to learn about technology's role
in tackling poverty.
We are always on the look out
for new volunteers, so to get
involved or make a donation
please visit out donations page
at http://www.ewb-uk.org

