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Welcome to our new President; reﬂections on a great AGM
and 2104 Awards; and IED’s fast approaching 70th anniversary

I

’d like to kick oﬀ this edition by welcoming
our new President Maggie Philbin, who
took over from Sir George Cox at a very
enjoyable AGM and Awards Lunch held in
July at the Manchester’s Museum of Science
and Industry.
The AGM and subsequent EGM were
very successful, with all of the points being
accepted by the members present, in
particular the agreement of adjustments to
the Charter, enabling us to formally apply to
the Privy Council for the right to award
Chartered Technological Product Designer.
We hope that this will be a smooth and
timely process, so that we can get stuck into
fully acknowledging the professional
experience and expertise of our members
involved in product design.
The Awards Lunch that followed showed
some of that amazing experience and
expertise being mobilised in product and
engineering design: the folding wheelchair
wheel by Duncan Fitzsimons, which won the
Alex Moulton award for innovation and
inspirational design; and the work of Frank
Stephenson, director of design McLaren
Automotive, who won the Hills Millennium
Award for his major contribution to the
professional areas of engineering design and
product design, to name but a few.
Thanks to all the members and guests
that were able to attend. Next year marks
the IED’s 70th anniversary, so we’re going to
investigate how we can celebrate that,
perhaps something along the lines of ‘seven
decades of design’, showing the contribution
that our members have made to modern life.
If you have any ideas, please send them in.
So many fantastic things have been
designed over that period and continue to be

developed. Engineering has to be one of the
most inspiring and stimulating ﬁelds to work
in, yet I was amazed to learn that only
around 6% of those practising engineering in
the UK are women, with the UK at the
bottom of the table, compared to the rest of
Europe, for female involvement. I like to
think that the IED is doing its best to change
that gender imbalance; with a lady President,
CEO and two lady Vice Chairmen, we are
certainly doing better than most professional
engineering institutions.
But we can’t rest on our laurels. We have
some great female designers, like Caroline
Simcock, and also Sioned Owen, who won
this year’s Kathbert Trophy. We need to
learn from their experiences, so we can
move towards the 50% mark. Just think what
we could achieve, if everyone has the
opportunity to discover and exploit their
engineering capabilities!
I hope you all enjoy this edition of the
journal. There are some great articles,
including an update on Bloodhound’s
progress and the engineering behind the
D-Day landings.
If you have anything to add on the above
or other subjects, please don’t hesitate to
drop me a line (chairman@ied.org.uk).

Simon Benﬁeld CEng CEnv FIED, Chairman

Bloodhound SSC

FINAL
COUNTDOWN
The supersonic cockpit of the Land Speed Racing
car BLOODHOUND SSC has ﬁnally been unveiled,
as an all-out assault on the 1,000 mph record draws
ever closer. Through the eyes of driver Andy
Green, editor Brian Wall gets an inside view

T

he stunning cockpit of
BLOODHOUND SSC – the
1,000mph (1,609km/h) Land
Speed Racing car – has Onally been
unveiled. Tailored to the exacting needs of
driver Andy Green, this state-of-the-art
carbon Obre monocoque will be his
‘supersonic oﬃce’ during the assault on the
record in the searing heat of the South
African desert in 2015 and 2016.
Using Ove types of carbon Obre weave
and two diNerent resins, the monocoque,
handcrafted by URT Group, has taken more
than 10,000 hours to design and
manufacture. Sandwiched between the layers
of carbon Obre are three varying thicknesses
of aluminium honeycomb core (8, 12 and
20mm), which provide additional strength. At
its thickest point, the monocoque comprises
13 individual layers, but is just 25mm in cross
section.
The structure weighs 200kg and bolts

directly to the metallic rear chassis carrying
the jet, rocket and racing car engine. The
carbon front section will have to endure peak
aerodynamic loads of up to three tonnes per
square metre at 1,000mph (1,609kph), as
well the considerable forces generated by the
front wheels and suspension. It will also carry
ballistic armour to protect the driver, should
a stone be thrown up by the front wheels at
very high speeds.

SHOCK TACTICS

The roof of the cockpit has been designed to
create a series of shockwaves that will
channel the air into the Eurojet EJ200 jet
engine. If supersonic air reaches the jet
engine fan blades, the airﬂow will break
down and the engine will ‘choke’ (known as a
‘surge’). This can generate huge changes in
pressure that could damage both the jet
engine and car, hence BLOODHOUND SSC
using shockwaves over the canopy

to slow the airﬂow from in excess of
1,000mph to just 600mph (643km/h) in a
distance of around one metre.
Deﬂecting winds travelling Ove times
faster than a hurricane will, however, cause
additional noise and vibration to be
transmitted into the cockpit.
The sound levels expected in and around
BLOODHOUND SSC are being carefully
evaluated. The cockpit is positioned in front
of three incredibly loud motors: the jet, a
cluster of hybrid rockets and the racing car
engine that drives the rocket’s oxidiser pump.
Collectively, they will generate a noise level
estimated at 140 decibels. Much of the noise
will be directed backwards, away from the
driver, and above 750mph (1,207km/h) the
car will outrun its own sound waves.
However, the project’s engineers still
anticipate that shockwave and jet intake
noise levels may produce more than 120
decibels inside the cockpit. Andy Green will

5

Bloodhound SSC

wear an in-ear communications system
specially made by Ultimate Ear to protect
his hearing and to ensure that he can
communicate with Mission Control.
BLOODHOUND SSC also has a highly
specialised windscreen, custom-made by PPA
Group from acrylic. The plastic is heated,
stretched and then two layers are bonded
together to create a 25mm section, thicker
than a Oghter jet’s windscreen and suﬃcient
to withstand an impact with a 1kg bird at
900mph (1,448km/h). Due to the oblique
angle the windscreen is set at, the driver will
be looking through 50mm of curved plastic.
The key challenge has therefore been to
make the screen robust, while maintaining
absolute visual clarity.

THE DRIVER

Andy Green has drawn on his experience of
Pying fast jets and driving World Land Speed
Record winners Thrust SSC and JCB
Dieselmax to design the dashboard and
cockpit layout. Good ergonomics are vital,
given that BLOODHOUND SSC will cover
a mile in 3.6 seconds – or 150m in the (300
millisecond) blink of an eye.
The central screen shows the speed in
miles per hour and Mach number (Mach 1
being the speed of sound), calculated by
GPS, plus jet engine and rocket outputs.
Dynamic speed indicators help him judge
when to Ore the rocket and deploy the
braking systems. Wheel loads are also given
prominence. BLOODHOUND SSC does
not use aerodynamic downforce, as a
Formula 1 car does, while lift at the nose or
rear axle must also be avoided at all costs.
The need to carefully balance forces
throughout its 1000mph speed range is one
of the major reasons why shaping the car has
taken 30 design-years.
Inside Andy’s ‘oﬃce’, the left-hand screen
shows hydraulic pressures and temperatures
in the braking and airbrake systems, while the
one to his right provides information about
the three engines, including temperatures,
pressures and fuel levels. Together, the EJ200
jet engine and Nammo hybrid rockets
produce around 210 kN (21 tonnes) of
thrust, equivalent to 135,000 thrust hp, or
180 F1 cars, and Andy will monitor their
status at key points during each run.
BLOODHOUND SSC’s dash also features
two precision-engineered analogue Rolex
instruments: a chronograph with built-in
stopwatch, and a speedometer graduated
up to 1,100mph (1,770km/h). The

6

speedometer is a vital back-up to allow the
car to be stopped safely, should the digital
dashboard fail, while the chronograph will
help time the start-up and cool-down of the
jet, and help monitor performance of other
systems. Tested to withstand both the severe
vibration at 1,000 mph and desert heat,
these bespoke Rolex instruments are unique
to BLOODHOUND SSC.

LIGHTING THE WAY

Andy enters his oﬃce via a carbon Obre
hatch, 500mm in diameter, just below the jet
air intake. At full power, the EJ200 fan sucks
in 65m3 of air per second, so the hatch

willsixbe fastened using latches able to
withstand loads of 2.5kN (quarter of a
tonne) to prevent it from getting ingested
into the engine.
The instrument panels have been coated
with a special non-rePective grey paint to
provide the optimum background colour
against which to see the gauges and controls,
while the cockpit walls are coloured white
to maximise the available light within.
The car also boasts interior lights, as
BLOODHOUND SSC will often be
prepared before dawn, when the desert is
still dark and temperatures are around
freezing. During the day, ambient

COCKPIT CHALLENGE
The carbon monocoque took some 10,000
hours to design and build. The result, says
driver Andy Green, is probably the strongest
safety cell in the history of motorsport,
protecting him from the aerodynamic loads at
1,000 mph: equivalent to “the weight of three
elephants standing together on the bonnet of a
small car.”
“The cockpit also has to provide him with
everything he will need to control the world’s
fastest car:
A steering wheel – six buttons for chutes,
airbrakes, radio etc, and
two triggers for the rocket systems
2 pedals – right foot accelerator, with a
Typhoon jet engine attached to it, and a left
foot brake pedal for the wheel brakes
3 multi-function screens – Rolex
independent speedometer and chronograph
34 switches and buttons; & 3 back-up
levers – in case of system failures.
Driver Andy Green in the
BLOODHOUND SSC cockpit
Photo: Stefan Marjoram

Bloodhound SSC

Photo: Flock London – HR
temperatures will approach 40ºC (104ºF),
though BLOODHOUND SSC will most
likely not run in conditions above 25ºC
(77ºF), as the metallic sections of the car will
get too hot for the team to handle and the
jet engine is ineﬃcient when burning hot, less
dense air. Cockpit temperature is still
expected to approach/exceed
35ºC (95ºF), so external air
conditioning will be used to
cool it prior to each run,
though this is primarily
for the comfort of the
electronics, not the
driver.

Andy will keep BLOODHOUND SSC on
course using a bespoke 3D printed titanium
steering wheel, shaped to his hands and
Onger reach.MButtons on the front control the
EMCOM radio, airbrakes and parachutes,
while triggers on the rear of the handgrips
prime and Ore the rockets. BLOODHOUND
SSC engineers developed several
design evolutions of the
wheel, the last of which
was Onalised for
manufacture by
Cambridge Design
Partnership.
BLOODHOUND SSC

has a conventional steering rack, with a 30:1
ratio (compared to a normal car of around
15:1), though its long wheelbase makes for a
very large turning circle: 240 metres,
compared with 10 metres for a typical family
hatchback.
The cockpit is also a showcase for the
extraordinary skills of UK manufacturing.
The BLOODHOUND SSC Project is being
supported by a whole raft of world-class
companies that share its ambition to inspire a
generation to follow science and engineering
– by building, and racing, the most
extraordinary car in the world.

ANDY’S VIEW

Over to Andy Green: “It was great to see
the cockpit Onished and unveiled in public.
This is my ‘1,000mph oﬃce’, which I Orst
started to design over six years ago. The
design approach for the cockpit was a simple
one. I need to see over the nose [so he
knows where he’s going!], so that Oxes my
eye height. With large acceleration and
deceleration forces, I want to sit as upright
as possible, so the seat sits right down on
the cockpit Poor. The centre cockpit display
screen needs to be just below my eye line,
so I can easily scan between the track and

BLOODHOUND SSC’s dash features two precision-engineered
analogue Rolex instruments: a chronograph with built-in stopwatch
and speedometer graduated up to 1,100mph (1,770km/h)
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the speedometer etc. The steering wheel
needs to be low enough to see the screens
over it. My legs need to be fairly straight, to
keep clear of the bottom of the steering
wheel, so the pedal box is as far forward as
possible, while the seat is as far back as
possible.
“Five years ago, we built a cockpit mockup to make sure that everything would Ot.
Once the mould for the cockpit outer shell
(the carbon Obre ‘monocoque’) was
complete, we made a second mock-up from
this mould to reOne the position of the seat,
windscreen, instrument panels and so on.
Then the huge load-bearing sills inside the
cockpit were added, reducing the room for
instrument panels.

FITTING CONCLUSION

“The internal handle over my head for the
cockpit hatch was added, reducing the
headroom available. The rear cockpit
bulkhead grew a ‘bulge’ to Ot the huge HTP
tank Otted just behind the cockpit.
“All of this was drawn in the 3D
computer model and appeared to Ot – just –
but there’s only one way to be sure. Hence
my relief…when it all came together and
showed that it all does Ot – just.”
To make that easier to understand, just
take a look at the amazing BLOODHOUND
SSC video tour of the controls by going to:
http://www.bloodhound ssc.com/news/
inside-andy-greens-1000mph-oﬃce.
And also the 360 degree photo view of
the cockpit at: http://www.bloodhound
ssc.com/cockpit360.

One of the seven MTN telecoms
towers that will transmit live video
and data from the BLOODHOUND
SSC to the web, so the world can
watch the runs in real time.

The cockpit will also be the centre for the
world’s fastest outside broadcast studio.
“Our long-term goal is to bring science and
technology to life for a new generation of
young engineers,” states Andy Green.
“To do that, we’re going to stream live
in-cockpit video, and technical data,
through the internet every time we run
BLOODHOUND SSC. The aim is that,
wherever you are in the world, you can
watch exactly what we’re doing, live.”
The key to streaming live video from a car
doing 1,000 plus mph, for the Orst time in
history, is the new MTN mast network

surrounding the track on Hakskeen Pan, in
the Northern Cape of South Africa, which
means sharing the experience with what will
no doubt be a massive global audience.
Another major step forward recently for
BLOODHOUND SSC was the spin test of
the desert wheel. The wheel is a solid
aluminium disc, about 91 cm in diameter and
weighing some 95 kg. At maximum speed,
the wheel will spin at over 10,000 rpm – 170
times per second – and the wheel rims will
experience an outward acceleration of
50,000 times the force of gravity. 50,000
radial ‘G’ is why they are made from solid
forged aluminium, as there is no tyre in the
world that can survive that kind of load.
The wheels were forged by Otto Fuchs
last year (if you haven’t seen it already, have
a look at the video, it’s truly fascinating –
http://www.bloodhound ssc.com
/news/fastest-wheels-history).
“These incredibly strong discs, known as
‘cheeses’, are then machined by Castle
Precision to the very precise shape that
Lockheed Martin (UK) helped us to
develop,” explains Green.
“All well and good, but at high speeds the
wheels are safety critical, so how can we
prove that this unique design will cope? Step
forward Rolls-Royce, who gave us the use of
their engine spin test rig.
“We spun the wheels to 10,496 rpm.
Strange things happen at these speeds. The
wheel grows very slightly under the 50,000
G load (it was this growth that we were
measuring). It also gets quite warm. Above
6,000 rpm, the wheel was heating up by one
degree per second, peaking at 92 degrees C.
The good news is that wheel behaved
exactly as we expected, so it passed the
test.” So, huge relief all round!
With the wheel shape proven, Castle can
manufacture the rest of the desert wheels
for 2015. “All we need now is the rest of the
car to bolt them to and that’s coming along
very nicely,” Andy reports.

ALMOST TIME

Rolls-Royce, spin testing one of the desert wheels. They span it up to
10,500rpm and it behaved exactly as predicted in the model.
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Cockpit apart, the upper chassis panels are
all but complete. “Timken has supplied all the
steel wheel bearings [3 per wheel, in matched
sets] for our runway tests, we’ve received all
200 plus bits for the airbrake systems, the jet
engine fuel tank, a marvel of carbon Obre
complexity, has been delivered and vehicle
assembly is pressing ahead,” he states. The
countdown is gathering pace.“Next year’s test
runs are starting to feel closer all the time.”

AGM & Prizegiving

WINNERS,
ONE AND ALL!

Manchester’s Museum of Science and Industry was the perfect setting for this year’s AGM and
Prizegiving, the museum itself echoing so many of the principles and goals to which the IED is also
fully committed – something that this special event served to reinforce

F

orget what they say about
Manchester weather – the sun
shone irresistibly throughout the
IED’s AGM and Prizegiving day at
the city’s Museum of Science and Industry
(MOSI), as Members from all points of the
compass gathered to network, be involved
in the more formal proceedings, and later
applaud those who stepped up to the
winners’ podium to receive their trophies,
medals and certiﬁcates.
MOSI's vision is to be internationally
recognised for its creative exploration of
how science, innovation and industry
created and now sustain modern society,
while its mission is to explore where science
met industry and the modern world began,
and to understand the impact that
Manchester science, technology and
innovation continues to have on all our lives.
Only broaden the ‘Manchester’ to ‘global’
and the synergies between MOSI and the
IED were there for all to see. So the chosen

setting could really not have been more
appropriate for the occasion.
During the AGM itself, radio and TV
presenter, and founder of TeenTech Maggie
Philbin was duly elected as the new
president of the IED, with Sir George Cox
HonFIED stepping down from the role
that he has fulﬁlled with such enormous
commitment and dedication.
Maggie’s compelling reasons for accepting
the role? “It seems like such a wonderful
organisation,” she told Engineering Designer.
“Last year, I won an award myself [the
Promotion of Design Award], which was
lovely, and it struck me at the time how
diverse an organisation the IED is. So taking
on the presidency is both a privilege and a
joy.” See page 11 for more on this.
Chairman Simon Benﬁeld had this to say
during the AGM: “Many thanks to Sir
George for his leadership over the past four
years. He has had a really positive inﬂuence
on the Institution and we look forward to

Inside the Large Hadron Collider exhibition
at MOSI (Courtesy Science Museum)

pushing forward a number of new initiatives
introduced during his tenure.”
Also, CEO Libby Brodhurst commented:
“It’s great to have Maggie as our new
president at such an exciting time for the
IED. We look forward to greater
collaboration between the Institution and
TeenTech, for the beneﬁt of future
generations.”
After a short break for lunch, the
prizegiving got underway, at the end of
which there was time for everyone to gather
for coﬀees and teas, and share thoughts –
with engineering design not surprisingly
often to the fore! There was also the
opportunity to tour MOSI itself, with the
Large Hadron Collider (LHC) exhibition –
see photo, left – proving a major attraction.
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Chairman Simon Benﬁeld, left, with Professor Gordon
Blount, Council member and Past Chairman of the IED.

CEO Libby Brodhurst, announcing the awards.
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MOSI exterior 2014 (Credit: Chris Foster for MOSI).

AGM & Prizegiving

OUR NEW

PRESIDENT
There were many things to celebrate at this year’s AGM and

able to accept. She feels that the key to developing the IED

Prizegiving – none more so than radio and TV presenter,

is to enable the membership to become engaged in

and founder of TeenTech, Maggie Philbin, being elected as

spreading the word about the excellent work that they do,

the new president of the IED.

to give practical examples of how engineering and design

Maggie stated that, back in 2013, she had been thrilled to

positively influence people’s lives, and how to work with

receive the Promotion of Design Award and subsequently

projects like TeenTech to give engineering and design a

carried out some research on the IED, finding that there is

wider audience.

a wide breadth of membership, and a relatively untapped

She concluded by inviting all members of the Institution

source of exciting professionals and volunteers to help

to approach her with ideas – for example, gatherings of

promote engineering and design to a young audience.

members at events around the UK where discussions are

She revealed at the AGM that she was “astonished” to
be asked to become president and deeply honoured to be

held with parents and influencers about the importance,
value and excitement of a career in engineering and design.
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Chairman’s Award:
EurIng Professor Kevin Edwards
BEng(Tech) MSc PhD CEng CSci
FIMechE FIMMM FIED(PCh)
Kevin was co-opted to Council in 1997 and in
2002 became Chairman, a role which he
fulfilled until 2005, since when he has
continued to serve on the IED Council. He
also spent five years as Honorary Treasurer.
It is for Kevin’s tireless work in support of the
IED that he was presented with the
Chairman’s Award.

Hornsby Cup:
Natasha Warren

Kathbert Trophy:
Sioned Owen MEng CEng MIED

Geoﬀ Kirk Young
Members Award:
Martin Walker MEng GradIED

Sioned has most recently been working at
Dyson Ltd as a Design Engineer, designing
fans and heaters, and leading a number of
secret projects. She also runs her own
company, one product being a helmet
camera mount now available commercially.
It is for these achievements that Council
was delighted to award Sioned the Kathbert
Trophy.

Martin has a BEng(Hons) in Product
Design and Development from the
University of the West of Scotland and a
MEng in Sustainable Engineering:
Engineering Design from the University of
Strathclyde. Martin is a founding member of
the IED GYM group. It is for his career
progress to date that Martin was awarded
the Geoff Kirk Young Members Award.

Founder’s
Award:
Sir George Cox HonFIED
Sir George became President
of the IED in 2010 and has
overseen major developments
within the Institution. His
illustrious career includes
serving as Director General
of the Institute of Directors
from 1999 to 2004 and
Chairman of the Design
Council from 2004-2007. It is
for his leadership, support
and guidance that Sir George
was presented with the
Founder’s Award.
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Natasha collected the cup on behalf of Proof
Communication, for the best article
published in this journal, Engineering
Designer – written by Natasha for Proof
client STEMNET. Proof helps science,
engineering and technology organisations
communicate clearly with the people they
need to influence.

Hills Millennium
Award:
Frank Stephenson, Director of Design,
McLaren Automotive

Alex
Moulton
Award:
Duncan Fitzsimons
Duncan is an industrial
designer, and director
and founder of 17TH Design
and Invention. His design for
the world's first foldable
wheelchair wheel, ‘Morph
Wheels’, is now a commercial
success, winning many top
awards along the way. It was
for his innovative Morph
Wheels design that Duncan
was presented with the Alex
Moulton Award.

Frank is the designer of several illustrious
cars, from the highly successful Ford Escort
RS Cosworth to the New MINI; the Ferrari
FXX Super Enzo to several Maseratis; the
new Fiat 500 to the Alfa Romeo Mito. At
McLaren Automotive, he has led the designs
of the McLaren 12C, McLaren 650S and
McLaren P1. It is for his contributions to
automotive design that Frank was presented
with the Hills Millennium Award.

AGM & Prizegiving

Fellow
Certiﬁcate:
Dave Castle IEng RCADMan
FIED MBCS CITP
Dave works in the Engineering
Function at AWE, supporting the
Continuous At Sea Deterrent. He
has been an IED member for many
years and recently successfully
applied to become a Fellow, one of
only four awarded so far this year.

Medal of
Appreciation:
EurIng Mike Evatt BA(Hons) CEng
MIED
Mike joined the IED in 1992 and was elected
to Council in 2002, acting as Vice-Chair
between 2008 and 2011. He continues to
support the IED as a member of ETC, as well
as undertaking numerous other
assignments. It is in thanks for his time as a
member of Council that he was presented
with a medal of appreciation.

Medal of
Appreciation:
John Higgins MIED
During his 50-year career, John worked in
many areas of mechanical design, joining the
IED in 1998, supporting the IED as
Industrial Liaison Officer, developing an
internal IED web site and promoting
membership of the Institution to his
colleagues. It is for his service to the IED as
ILO that he was awarded a medal of
appreciation.

Medal of
Appreciation:

Medal of
Appreciation:

Gordon Chubb

EurIng Professor Tony Medland PhD
DipTech CEng FIMechE FIED

After a long and fruitful career in
accounting – including 23 years looking
after the needs of the IED - Gordon is
exchanging work for more golf and
relaxation. It is for his good humoured
support over those two decades plus that
council presented him with a medal of
appreciation.

Medal of Appreciation:

Following a diverse and highly successful
career in engineering, Tony returned to
academic life at Brunel University to help set
up the Special Engineering Programme. This
led him to a close involvement with the IED
and further involvement with MEMCO over
the past 12 years. It is for his work on the
Committee that Tony received his medal of
appreciation.

Jerome Poole IEng FIED(PP)(PCh)
MCMI
Jerome joined the Institution in 1967 and has
served on many boards, committees and
working parties. He is a former President and
Chairman of Council. To the Chairman’s
Award he received last year, in recognition of
all he achieved for the Institution, he now
adds his medal of appreciation, as thanks
and recognition for 36 years’ active
involvement with the IED.
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Natural Resources

Demand for natural resources, such as oil, gas, water and minerals,
has never been greater. A new scanning device promises to make
mapping of the Earth’s subsurface more accurate and reliable in this
endeavour – and less invasive. Engineering Designer gets the inside
track from Michael Robinson MEng, technical director, Adrok

H

uman perception of our
surrounding environment is
conducted through our ﬁve
senses: touch, taste, smell,
hearing, and sight. The ﬁrst two of these
senses (touch and taste) require contact of
our sensing organs with other objects.
However, we also acquire a wealth of
further information about our near and far
environment from our remaining three
senses, which do not require contact with
objects to obtain information about them.
“Although unaware of this the majority
of the time, we are constantly relying on
this ‘remote sensing’ to help us navigate our
way through our everyday lives,” points out
Michael Robinson MEng, technical director
of technology company Adrok. “As we
know, today’s society is heavily reliant on
energy and natural resources that drive the
technological innovation of our planet.
Whilst we all agree that there is an urgent
need to develop reliable, aAordable and
eAective energy sources, there is still an
ever-increasing demand for the discovery
and eﬃcient use of current known
resources, such as oil, gas, water and
minerals in a more environmentally-friendly
and cost-eAective manner.”
In essence, we are reliant on remote
sensing techniques, ranging through various
spectrums, to assist in the discovery and
delineation of such resources, he states.
For example:
• Acoustic: Seismic to explore deep into
the subsurface to help map rock layers
• Electromagnetic: low frequency
measurements of dispersion of electrical
current into the ground
• Infrared: remote monitoring of
temperature change
• Visible: imaging of earth’s surface
• γ-ray: down hole mapping of uranium
depletion used to map sand and shale
formations
• Gravity: measurement of subtle changes
in the Earth’s gravitational ﬁeld.
“With respect to mapping oil and gas,
and in terms of our ability to coarsely map
vast volumes of the Earth’s subsurface,
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seismic and electromagnetic techniques are
typically used,” he continues. “The data
acquired can be used to ﬁnd anomalous
regions that, combined with other sensor
outputs, can be used to predict, say, the
potential for an oil reservoir. However,
although these technologies are widely
accepted across the industry, they do suAer
from certain downsides, such as poor depth

Unearthing
A BETTER WAY

resolution, diﬃculty in interpretation, large
costs and environmental issues with regard
to acquisition of data,” he states.

NEW APPROACH

Adrok, based in Edinburgh, Scotland, is
developing a technology it hopes will be
able to provide more accurate mapping of
the subsurface. Its scanning device has been
fully designed with a strong “passion for
innovation”, which has grown from the
founding inventor’s vast experience in a
variety of remote sensing techniques (from
seismic, photogrammetry, through to both
microwave and visible satellite imagery).
Through many years’ use of these methods,
Dr Colin Stove saw a need to design and
develop a new technique that could provide
both penetration through and identiﬁcation
of materials.
Numerous ideas were generated
through investigation into traditional physics
of the likes of Newton and Maxwell,
combined with analysis of modern-day
quantum age physicists like Townes and
Feynman. From these precision engineering
design concepts, a fresh approach and new
type of beam were discovered. Named

Atomic Dielectric Resonance (ADR), the
beam has been set up to be a directional
propagating resonant electromagnetic wave.
“In classic EM theory, the properties of a
material that govern propagation through
the material are permittivity, permeability
and conductivity,” says Michael Robinson.
“The measurements, mathematical and
statistical methods used within ADR
produce synthetic relationships, which can
be used to map materials and, using
measurements and modelling of permittivity
and conductivity, determine the depth in the
subsurface that certain materials lie.”

ORGANIC GROWTH

Although the ideas behind
ADR have been developing
over the past 40 years,
Adrok has been working
on commercialisation of
the technology during the
past 15 years, the company
being set up on the back of
a patent application.
The ﬁrst few years of
Adrok’s life were spent further
researching, consulting and

Natural Resources

“In classic EM theory, the
properties of a material that
govern propagation through the
material are permittivity,
permeability and conductivity”
Michael Robinson

developing the best application for the
technology [for example, vCJD paper, civil
engineeringr and stem cell]. However, it was
soon realised that the best route to market
was mapping of the earth’s subsurface – ie,
geophysics. The founders of Adrok decided

early on that they wanted to grow the
company organically, so that they controlled
key decisions regarding the technology’s
future. For a small company, this is a large
challenge. With limited resources, Adrok
had to think out of the box, in terms of
Adrok’s scanning device
comes from a passion for
innovation, grown from the
founding inventor’s vast
experience in a variety of
remote sensing techniques.

exactly ow the company and technology
could Courish.

VIRTUAL BOREHOLE

“Identifying the need to produce better
more detailed maps/logs of the subsurface, Adrok combined this need with its
technology design to produce an entirely
new concept – the ‘Virtual Borehole’ – to
provide non-destructively from the surface
a classiBcation of the rock layers and Cuid
content of the subsurface,” he continues.
“A Virtual Borehole is generated by
acquiring data over a localised area of the
Earth’s surface. The data captured is then
analysed, and the energy, frequency and
permittivity calculated.”
In order to compare the gathered sensor
response to what is found in the ground,
Adrok utilises one or both of the following
methods:
• Correlation of gathered signal against
known borehole
• And/or by taking rock cores from the
ground and placing them in its laboratory
chamber and interrogating them with an
ADR beam.
A database of these rock types is then
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INSIDE ADROK
It is not particularly common for
a company to develop its own technology,
products and services. This put Adrok in a
unique position, in that the company was a
user and developer of its own solutions. So,
combined with the feedback from earlier
adopters of the technology,
it soon realised that there was suitable
market need for the Virtual Borehole
tool/survey. At the same time, quick, useful
feedback was obtained regarding the
performance of its early product, which aided
the development of the tool.
In essence, Adrok has generated
a niche market for itself that very much helps
to differentiate its technology against the
traditional methods of exploration. This has
generated, and can be compared and
correlated against the Beld acquired data.
The output is a set of logs that can be used
by the client to reduce the amount of
physical drilling, thus reducing the client’s
energy and monetary expenditure.

DESIGN, DEVELOP, TEST

Complex theoretical modelling has also
been developed in-house to model the ADR
beam’s properties, and to predict how it
penetrates the subsurface and interacts with
diAerent materials. Combined with physical
prototyping, technology improvements are
generated and rigorously tested prior to
becoming part of the ADR system.
“Everyone within the Adrok team is
encouraged to generate ideas of how to
improve the company’s product or service
oAering,” Robinson adds. “The company
instils a creative and innovative culture to
help drive the technology forward and gain
acceptance of its use.”
Adrok has a dedicated multi-disciplinary
team, consisting of geoscientists, engineers,
computer scientists, biological and
environmental scientists, which lends itself
to generating innovative solutions to help
solve complex problems. The beneBts of
such a team approach are many:
• Multi-functional design teams that can
approach problem resolution from diAerent
viewpoints
• Ability to change and adapt quickly to
new approaches, which ultimately leads to
improvements in the product or service
• Fluid approach to design problems, in
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helped it to gain entry into the large, but
conservative, markets of oil & gas and
mineral exploration.
Adrok strives to continually deliver
quality product and service to its customers,
with a formal audited Quality Management
(QM) system in place, demonstrating its
commitment to continuous improvement. It
also places great importance and value on
innovation and Intellectual Property. To this
end, a formal design methodology and design
processes are installed within the company to
assist in design, development and test
activities. This it sees as a vital component to
its progress, and necessary to control the
development and growth of its products and
services.
which requirements and solutions evolve.
The company and design team are
continuing to grow. Currently, a large
emphasis is placed on the development of
its operations centres. To that end, Adrok
has recently opened its Brst overseas oDce

in Canada. This allows closer access to the
world’s third largest oil producer and one of
the world’s largest mining supply sectors.
“We continually strive to reduce the
amount of unnecessary resource our clients
expend to locate and extract their natural
resource asset, aiming to be cheaper, faster
and greener than conventional competing
methods,” comments Robinson.
Already gaining growing traction in the
geophysical marketplace, Adrok sees the
future in developing many new applications
for the technology, some of which are
currently being researched.

GEOTHERMAL ENERGY

“In terms of geothermal energy sources,
we are currently conducting a collaborative
research project with scientists at the
University of Glasgow’s department of
engineering, funded through the UK
Technology Strategy Board. The project
aims to develop a methodology and
tool for mapping possible sources of
geothermal energy, typically from Bnding
temperature gradients in granites at great
depth,” he reveals.
“Further, it is common knowledge that
fresh water supplies around the world are
becoming more diDcult to Bnd. Therefore
we are interested in assisting developed
and developing nations discover new
aquifers, which will help to secure new and
safe sources of safe drinking water for
millions of people around the globe.
Ultimately, we aim to make the world a
better place by helping understand what
lies beneath the earth’s surface.”

Adrok: aiming to make the world a better place by helping
to understand what lies beneath the earth’s surface.

Drawing Speciﬁcations

WHAT

do you use?
Of the ISO GPS standards issued, it is estimated
only 40% of the content is directly relevant to UK
engineering designers, as BSI’s Phil Childs explains

I

t is now 14 years since BS 308, ﬁrst introduced in 1927, was
withdrawn in favour of BS 8888 and the ISO Geometrical Product
Speciﬁcation (GPS) standards. Since then BS 8888 has been
revised six times to reﬂect additional ISO standards and expanded
to assist UK industry in using GPS and ‘best practice’ where
alternatives are oBered in the standards. ISO GPS drawing and
tolerancing standards now embrace manufacturing, metrology and
veriﬁcation techniques, in order that a common set of deﬁnitions can
be understood by all three disciplines.
BSI draws experts from UK industry for its national committees to
formulate new British Standards and consider draft ISO standards.
The committees nominate delegates to attend ISO working groups at
international meetings as UK principal experts, project leaders and
conveners. The ISO working groups consider all the comments
received from around the world on draft ISO standards and
endeavour to reach a consensus.
BSI`s eBorts to recruit appropriate experts from UK industry are
not always successful, as the right people are valued and busy in their
respective companies. As a result, the UK is not always represented
at all meetings; or is represented by a delegate not experienced in
the subject. This problem does not seem to aBect other nations,
particularly Germany and France, where up to six delegates
attend working groups, volunteering to generate new work items
or be project leaders or conveners. This leaves UK industry at a
disadvantage in some areas where the UK can only comment at the
oﬃcial draft stage, rather than inﬂuencing the basic document during
the original discussion. This often results in the UK rejecting the
standard at the voting stage, but then being overruled by the majority
and having to implement it.
As leader of the UK Delegation to the international committee
ISO/TC 213, I have a concern that, of the ISO GPS standards now
being issued, it is estimated that only 40% of the content is relevant
to the day-to-day activities of UK engineering designers.
To help dispel this concern, we want to ask members of IED, both
in industry and academia, what engineering drawing and tolerancing
standards they reference within their companies and courses:
● BS 308
● BS 8888
● ISO 8015 (GPS)
● ASME Y14 (USA)
● Company Standards.

Phil Childs, chairman, BSI Technical Committee
TDW/4, leader of the UK Delegation to ISO/TC 213.

Please email your answers and any comments to Sarah Kelly at BSI:
sarah.kelly@bsigroup.com. Your answers will be reviewed at our next
national meeting of Technical Committee TDW/4 to shape how BSI
supports ISO GPS standards in the future.
In the meantime, if you wish to be involved in the development of
standards in the Celd of engineering design, please contact Sarah at
the same email address. You will not only be contributing to the
development of better standards, but meet others from a variety of
industries to exchange opinions and Cnd solutions that suit everyone.
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Reconstruction

The 70th anniversary of
the D-Day Landings is a
fitting time to pay tribute
not just to the bravery
and sacrifice of the troops
involved, but also to the
engineering that made
success possible.
Paul Fanning reports on
a project designed to do
just that.

ENGINEERING
T

his month, world leaders
gathered in Northern France to
commemorate the events that
took place there seven decades
before. At dawn on 6 June 1944 (D-Day),
Operation Overlord began with the
intention of liberating France from
occupation by Nazi Germany. That it
was successful is well known, as is the
fact that it required enormous courage,
determination and some degree of luck in
order to do so.
What is less well-known, perhaps, is that
Overlord’s success depended on
engineering of a scale and degree of
ingenuity never seen before or since.
However, an exhibit recently launched with
the help of Dassault Systemes and its
CATIA CAD programme is intended to
change that by paying tribute to the
engineers who helped liberate Europe from
Nazism.
The eHort takes the form of recreating
some of the more innovative aspects of
Overlord’s engineering eHorts. These
included the Jat-bottomed LCVP landing
craft, the wooden Waco glider and the
most ambitious of them all: the Mulberry B
harbour. The LCVP and the Waco may
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seem rather straightforward at Irst glance.
But they are the work of talented engineers
who with war raging — under tight
constraints and with time and materials in
short supply — successfully developed
these inventions, which still stand as a
source of inspiration for engineers today.
Unfortunately, since they were
constructed mainly of wood, these craft
have all but disappeared, and divers Ind no
traces of LCVPs today. An additional
problem lay in how hard it was to read and
understand the original plans, most of which
were not been well preserved.
This ambitious reconstruction project
involved identifying and locating all available
sources of information about the three
engineering achievements in question.
Dassault Systèmes’ teams embarked on a
lengthy process of painstaking research,
taking them from Normandy to Louisiana,
via London, Minnesota and Washington
DC.
Behind the project was Dassault
Systèmes’ Passion for Innovation Institute,
designed to put the company’s technology
and knowledge at the service of research,
education, culture and artistic creation,
helping innovators ask and answer questions

about the past and future.
The Institute is dedicated to preserving
our world’s industrial heritage and, in the
past has helped to solve the mystery of how
pyramids were built, recreate the Giza

Innovations of Overlord

LCVP
The Landing Craft, Vehicle & Personnel
(LCVP) designed by American engineer
Andrew Higgins offered various innovative
features. Each LCVP could carry a platoonsized complement of men and weapons. Its
flat-bottomed hull allowed it to run right up
to the shoreline. The platoon leader would
drop the full-width bow ramp and the men
would charge down onto the beach. Thanks
to its second rudder blade, placed forward
of the prop, it would then reverse itself off
the beach and head back out to the supply
ship for another load.

Reconstruction

OVERLORD
Plateau in Egypt, bring 3D technology to the
world of dance and create a historical
reconstruction of Paris throughout the ages.
For the LCVP Jat-bottomed craft, the
plans conserved at the National World War

Waco CG-4A Glider
The Waco CG-4A glider was the aerial
counterpart of the LCVP. It could
accommodate 13 troops and weapons, plus
pilot and copilot. Relatively small, light and
manoeuvrable, as well as silent, the Wacos
carried troops deep into Normandy’s
‘bocage’ landscape in the early hours of 6
June to secure the inland areas and seize
key objectives, such as villages, bridges and
crossroads.

II Museum in New Orleans and the Earl K.
Long Library at the University of New
Orleans provided a sound basis
for the modelling process. This
documentation was supplemented by
photographs of the landings, particularly
those taken by Robert Capa, and by an
actual craft painstakingly restored by a team
of enthusiasts in Carentan, Normandy.
For the Waco CG-4A glider, one of this
type has been reconstructed in Granite
Falls, Minnesota, also by a team of amateur
enthusiasts, and the microIlms of the
original plans were also available for
consultation. Dassault’s Passion for
Innovation Institute produced a 3D laser
scan of both the landing craft and the glider
itself.
Isolated remnants of the Mulberry B
harbour can still be seen at Arromanches.
And the wrecks of the blockships, which
formed part of the breakwater around the
harbour, still lie on the seabed. But the most
revealing clues about how this structure was
built and operated came from the original
plans, kept at the Royal Engineers’ Museum
in London, the construction and
maintenance manuals, the aerial
photographs taken at the time and the

Whale
The dock piers were codenamed ‘Whale’.
These piers were the floating roadways that
connected the “Spud” pier heads to the land.
The roadways were made from torsionally
flexible bridging units that had a span of 80
ft, mounted on pontoon units of either steel
or concrete called ‘Beetles’. Their unique
ability to twist up to 45o gave them great
durability. After the war many of the “Whale”
bridge spans from Arromanches were used to
repair bombed bridges in France, Belgium
and Holland.

information provided by Tim Beckett, the
son of Mulberry inventor Allan Beckett and
himself an engineer.
All of this valuable data was brought
together and scrutinised over a period of
almost eight months by the lab teams. They
were thus able to recreate the
Arromanches artiIcial harbour, oHering a
fascinating and informative journey into this
part of the engineering genius behind the
Normandy landings. Using the CATIA
software developed by Dassault Systèmes
for design, engineering and improvement of
industrial products, they also modelled the
Waco glider and LCVP landing craft, right
down to the last nut and bolt, taking careful
account of the materials used and how they
would have behaved in real life.
For each of these three virtual
simulations, the visual and emotional
success of the interactive immersive
experience was in no way achieved without
compromising scientiIc and historical
accuracy, and entirely based on the available
information. It is this dual objective that
Dassault Systèmes believes makes the
recreation such a valuable tool for
historians, researchers, engineers and the
public alike.
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Reconstruction

operations could continue round the clock,
which was a world Irst. The system used to
join the Joating sections gave them great
Jexibility, absorbing movements caused by
sea swell and the weight of vehicles moving
over them.

Kite Anchors

Spud Piers
The pier heads or landing wharves at which
ships were unloaded. Each of these consisted
of a pontoon with four legs that rested on the
sea bed to anchor the pontoon, yet allowed it
to float up and down freely with the tide.
The Dassault Systèmes teams also
identiIed, located and gathered all available
data in order to create detailed 3D models
of both the Waco glider and LCVP landing
craft, right down to the last nut and bolt,
taking careful account of the speciIc
materials used and how they would have
behaved in actual conditions.
The history of the Mulberry Harbour
began with Winston Churchill, whose bitter
experience of the Dardanelles campaign in
the First World War had taught him the
necessity of a port for the eKcient supply
and movement of men and materiel. The
dangers of securing a defended port had
been exempliIed by the disastrous Dieppe
Raid in 1942 and it was after this that
Churchill wrote his 1942 memo demanding
‘piers for use on beaches’. This was the
memo that became Mulberry.
With a foothold secured on D-Day, the
Allied invasion then required an extensive
beachhead so that troops and vehicles could
be oLoaded. However, Normandy’s key
ports were Irmly held and defended by the
German Army. An artiIcial harbour was
thus assembled oH the coast at
Arromanches — the Irst temporary
deepwater facility of its kind ever devised
and attempted. Major Allan Beckett of the
Royal Engineers developed a system of
Joating metal roadways mounted on
pontoon units of concrete or steel, which
connected the beaches to the Joating
pierheads, further out to sea where large
vessels could berth.
Thanks to legs that rested on the
seabed, but allowed these Joating platforms
to move up and down with the tide,
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The ‘kite’ anchors, which moored the Joating
platforms to the seabed, were designed to
dig in further when the cable is pulled, thus
keeping the structure Irmly in place
throughout the landing operations. Lastly,
huge reinforced concrete caissons were laid
in a semicircle around the artiIcial harbour to
form a breakwater, protecting it from tide
surges and storm damage.
These technical innovations allowed the
facility to be used at any time of day or
night. By the end of July 1944, the Mulberry
B at Arromanches was the world’s busiest
port in terms of traKc volumes. Some of
the ideas Irst developed by Mafor Beckett
are still used in marinas today.
Here again, the remnants of this
impressive feat of engineering are slowly
eroding away. Before all information is lost,
the Passion for Innovation Institute and its
labs have reconstructed these installations in
an interactive and immersive virtual reality
environment. The objective is not only
historic, technical and educational, but also
to oHer a sensory and emotional experience.
Tim Beckett makes it clear just how
much this innovation means to him, saying:
“I’ve been to Arromanches many times,

The Kite Anchor
The ‘kite’ anchors, which moored the floating
platforms to the seabed, were designed to dig
in further when the cable is pulled, thus
keeping the structure firmly in place
throughout the landing operations.
The kite anchor design later became the
popular plough anchor currently in use by
sailors all over the world.

Beetle
Beetles were pontoons that supported the
“Whale” piers. They were moored in position
using wires attached to “Kite” anchors
which were also designed by Allan Beckett.
These anchors had such high holding power
that very few could be recovered at the end
of the War.
but never like this.”
Following in his father’s footsteps,
Beckett, too, became a consultant port
engineer. He admits to using his father’s
example in his everyday work and makes it
clear that these innovations have resonance
everywhere today.
“I still use the inspiration of the Mulberry
project,” he says. “And I’m not the only
one: you still see its inJuence in things like
‘Roll-on, Roll-oH ’ ferries; in the use of jackup pontoons and Joating caisson platforms.
Obviously, it was a unique and uniquely
important project that will probably never
be repeated, but it still has echoes
worldwide.”
Mehdi Tayoubi, Passion for Innovation
Institute director & experiential strategy VP
for Dassault Systèmes, adds his own
thoughts, saying: “Virtually reconstructing
the Mulberry Harbour, the LCVP landing
craft and the Waco glider brings to life one
of the most exciting episodes of 20thcentury history for the broadest possible
audience, safeguarding this valuable part of
our engineering heritage – a heritage that is
gradually being lost.
“This project builds a bridge between
the engineers of yesterday and today
by preserving the memory of these
remarkable technological innovations.
The result is a Itting tribute to the engineers
of then and now.”

www.3ds.com/dday

This article is reproduced courtesy of
Eureka magazine.

Book Review

TIDE TURNERS
Colin Ledsome CEng FIED, on a little known band of wartime heroes

Engineers of Victory
Author
Paul Kennedy
Publisher
Penguin Books
Publication date
2014. First published in the UK by Allen
Lane 2013, in USA by Random House 2013.
Reviewer
Colin Ledsome CEng FIED
ISBN
978-0-141-03609-0

The Second World War is now a distant memory for a dwindling number of people. Most
books give the big picture of the strategic decisions made by the leaders of the nations
involved; heads of government, generals, admirals and air-marshals. Books and ﬁlms tell the
stories of the main actions, the Dam Buster Raid, the Battle of Britain, or of individual
heroism or the memoirs of one person’s survival. This book looks at the people who ﬁlled
the gap between the strategic intentions and the speciﬁc actions.
Its main focus is on the 18-month period between the Casablanca Conference in January
1943, when Churchill and Roosevelt, along with their Chiefs of Staﬀ, met to set ﬁve major
objectives of the war, and the summer of 1944, when all ﬁve had been met or were headed
for success. The ﬁve are set out in separate chapters:
‘How to Get Convoys Across the Atlantic’ covers the battle to get the necessary supplies
to Britain through the German Wolf Packs of U-boats.
‘How to Win Command of the Air’ begins with the Battle of Britain and looks at how air
superiority was built, eroding the conﬁdence of the German population.
‘How to Stop a Blitzkrieg’. German forces had swept across Western Europe and into the
Balkans and Greece by deploying fast-moving armies with aggressive air cover. Then came the
ﬁghtback.
‘How to Seize an Enemy-Held Shore’.
‘How to Defeat the Tyranny of Distance’, which was a problem for both sides, as forces
moved farther away from their home bases.
Kennedy’s style brings all of the relevant information to mind at each point in the story, so
that the reader can easily follow the complexities of the problem in hand. The ‘Engineers’ of
the title are not necessarily professionals. The term is used in the broader sense of “a person
who carries through an enterprise through skilful or artful contrivance” (Webster). This is the
story of the people who ‘engineered’ the eventual victories, told with pace and extensively
researched with a large bibliography. Well worth dropping a hint for that Christmas present in
a few months’ time.

Advertise your vacancies on the job board
If you have a vacancy to advertise or you
are looking for a job, then remember to
check out the online job board on
www.ied.org.uk.
So, looking for that new start or a
placement? Then why not post your CV
onto the board now to be viewed by
thousands of people who see the site
every day.
Also, IED Members are entitled to place
job vacancies on the board at a much
reduced rate - just £99 per vacancy
(compared to £350 per vacancy standard
rate).
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Legal advice

Legally speaking:

Wright Hassall and the IED
Helping IED Members to keep on the ‘right side of the law’

Design Matters: IP Act 2014
Rhys Jarman, Intellectual Property and Commercial Litigation Partner
The Intellectual Property Act 2014 received
Royal Asset on 14 May 2014 and makes a
number of reforms to design and patent
law, with eﬀect from 1 October 2014.
The most important changes, which are of
particular relevance to designers and their
businesses, are the following:

First ownership of commissioned
designs:
The designer (or their employer, if an
employee acting in the course of their
employment) will be the ﬁrst owner of an

unregistered design, whether or not it is
the subject of a commission, unless the
contract says otherwise. This person will
also be entitled to apply for registered
design protection in the design.
This change brings design law into line
with the law on copyright in commissioned
works. Until 1 October 2014, the person
who commissions the creation of the
design in return for payment is the ﬁrst
owner, unless the contract says otherwise.

Prior use of designs before
registration:

If you start to use a design in good faith
and later discover that somebody else
has applied to register the same design
(before you do so), you will have a defence
to any claim that you have infringed the
registered design. The availability of this
defence is only applicable where the ﬁrst
designer has not copied the design from the
person who applies for registration and is
using the design only for its original
purpose.
About the author
Rhys Jarman specialises in the
protection and enforcement of
intellectual property rights and
technology disputes. He also has
extensive experience in dealing with
commercial contract disputes,
particularly those involving intellectual
property rights.
rhys.jarman@wrighthassall.co.uk
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Criminal oﬀence for intentional
copying:

After much lobbying, there is a new
criminal oﬀence for intentional copying of
a UK or EU registered design. This brings
registered designs into line with trademarks
and copyright.
The oﬀence will not apply to accidental
or innocent infringers of a registered
design. The oﬀence will apply only to
intentional copying after 1 October 2014,

but can apply to designs registered prior to
this date. The oﬀence will be enforced by
local trading standards oﬃcers.
The maximum penalty for committing
the oﬀence will be a ﬁne and/or
imprisonment for up to 10 years.

Removal of protection for parts
of designs:

At present, unregistered design protection

Legal advice

New exceptions for infringement
of unregistered designs:

can be claimed in respect of trivial parts
of a larger product or design (and
claimants can cherry pick the minor
elements of their design that have been
infringed where the overall design has not
been copied). From 1 October 2014, it will
no longer be possible to rely on ‘parts of
parts’ or trivial aspects of an unregistered
design. However, it will still be possible to
rely on partial copying of an unregistered
design and so it remains to be seen how
much impact this has in practice.

There will be new exceptions, which mean
that the following activities will not infringe
a UK unregistered design:
• Copying for private, non-commercial
purposes
• For experimental purposes
• For teaching purposes
• Use on non-UK registered ships or planes
that are temporarily present in UK waters or
airspace.

Patent marking by web address:

Products protected by patents may be
marked with a web address, instead of the
patent number, from 1 October 2014.
The web address (eg, www.abc.com/
patents) must link to a page that clearly
identiﬁes the product(s) and the relevant

patent applications and/or granted patents,
and should be easier to keep up to date. If
there are diCerent product variations, each
version must be listed separately.
Products may still be marked with ‘patent
pending’ or ‘patent applied for’, in the case
of patent applications, and the patent
number where a patent has been granted.
The 2014 Act also includes other
changes to design and patent law that are
not due to come into force until at least
next year.
The UK Intellectual Property OFce has
published a useful guide for businesses on
the changes to design law, which is available
by going to the following web site:
https://www.gov.uk/government/publicati
ons/copyright-notice-digital-imagesphotographs-and-the-internet

People Matters: Flexible Working
Ian Besant, Employment Partner
Since 30 June 2014, all employees with at
least 26 weeks’ continuous employment, and
regardless of their personal situation, can ask
to work Eexibly for any reason. However,
employers are under no obligation to grant
such a request, providing they can
demonstrate they have dealt with it in a
reasonable manner and within three months
of the request being lodged. Employers are
reminded that they can still only refuse a
request for one (or more) of the eight
reasons set out in the existing legislation.
If you would like assistance in dealing
with Eexible working requests under the

new legislation, Wright Hassall is currently
oﬀering a Eexible working toolkit comprising
Eowchart and template letters for just £90
plus VAT. To ﬁnd out more, contact HR
consultant Sarah Stokes on 01926 884684.

Equal pay audits

From 1 October 2014, employers found in
breach of equal pay legislation will have
to carry out equal pay audits. These
requirements have just been published in
the draft Equality Act 2010 (Equal Pay
Audits) Regulations 2014 and will only apply
to equal pay claims presented on or after
that date.
Certain categories of employer will be
exempt: micro-businesses, new businesses
and certain employers who carried out
equal pay audits in the three years preceding
the identiﬁed breach. An audit would
involve:
• The publication of relevant gender pay
information
• Identifying any diCerences in pay between
men and women and the reasons for those
diCerences
• Including the reasons for any potential
equal pay breach identiﬁed by the audit
• And setting out the employer's plan to
avoid breaches occurring or continuing.

About the author
Ian Besant is head of the employment
law & HR team. He advises on the full
range of employment issues, as well as
conducting his own advocacy before the
Employment Tribunal. Ian has particular
expertise in Employment Appeal
Tribunal cases.
ian.besant@wrighthassall.co.uk
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Protective equipment

LIFESAVERS
UK company Morgan Advanced Composites is developing some of the world’s most
sophisticated body and vehicle armour technology. Paul Fanning pays a visit

H

ow do you protect a vehicle
from a massive roadside
bomb? Or an individual from
a high-velocity armour piercing
round? Or ensure that a bomb disposal
oﬃcer is both safe and able to perform his
role eﬀectively?
Morgan Advanced Composites has
developed, manufactured and Htted the
body and vehicle armour that has been
protecting British troops in Iraq and
Afghanistan for more than a decade.
As a leading supplier of advanced
armour systems to the UK Ministry of
Defence for more than 25 years, Morgan’s
Composites and Defence Systems business,
formerly known as NP Aerospace, has
supplied more than 100,000 Osprey body
armour plates and 100,000 Mk 7 combat
helmets for operations in Afghanistan.
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Globally, Morgan has supplied in excess
of a million combat helmets.
At the heart of this market success,
of course, is the company’s unceasing
development of new material solutions.
Chris Davies, the company’s technical
director, explains the technical challenges
such materials face. “The issues for any
armour are basically fragment protection,
ballistic protection and blunt trauma
protection,” he says, “The problem is that
diGerent materials oGer diGerent protective
properties, so Hnding a balance is the
hardest part. For instance, on our latest
AC904 model helmet a hybrid of materials
are used; ultra-high molecular weight
polyethylene, which is ballistically eIcient,
but not as structural as the Aramids
we’ve previously used. At the same time,
ceramics are best used to stop armour-

piercing ballistic rounds, but composites are
excellent against fragmentation such as
shrapnel from a blast.”
The other signiHcant factor in body
armour is that it has to be worn by an
individual and so needs to be as light as
possible, while providing the greatest
possible protection to the wearer.
The next generation AC904 combat
helmet developed by Morgan Advanced
Materials improves on the exacting
standards of the AC903 product, whilst
being 30% lighter, providing a reduced
weight burden of 0.4kg per helmet.
Employing new materials technologies and
leading edge manufacturing techniques, the
new helmet can be Htted with both current
and future head-mounted systems and
protective eyewear – a key requirement for
militaries around the world.

Protective equipment

Morgan’s other well known area of
expertise is in ballistic plate armour. It has
supplied 100,000 of its Osprey armour
plates to the Ministry of Defence. These
are ceramic inserts developed by NP
Aerospace in just six weeks to cover the
shortcomings of the previous body armour
during the UK’s Iraq deployment.
Says White: “Most of our developments
have been dictated by a combination of
operational requirements from the MoD
and new developments in the diGerent raw
materials available. In the case of the
Osprey plates, we have moved from heavy
ceramics to polyethylene, which has
reduced the overall weight of the plates by
over 2kg in the space of 10 years.”
However, the key point of these
materials is to protect the user, meaning
that no reduction in their capabilities is
acceptable. In fact, though, the next
generation of body armour is not only
much lighter, but also it oGers much greater
protection.
The reason for this is that it is able to
absorb more ballistic strikes than its
predecessors. A few years ago, body
armour plates could only absorb one shot
before becoming structurally unsound. This
was in no small part due to the cracks such
an impact caused that served to weaken
the overall eGectiveness of the plate. More

modern systems are able to absorb two
impacts, but even here there is still a danger
that the cracks could cause weakness.
This problem has been overcome by
Morgan Advanced Materials, whose
crack mitigation technology on its nextgeneration body armour means that the
impact is absorbed much more quickly and
its energy is dissipated locally, meaning that
the armour can absorb multiple shots
should its wearer be so unfortunate.
Soldier protection systems are one
aspect of Morgan’s armour oGering, but
perhaps even more impressive is its work
on ‘Platform Protection’. This essentially
means armour for military vehicles.
Engineered using a combination of
advanced ceramic and structural composite
materials, its high-performance multi-hit
armour weighs up to 50% less than
equivalent steel products for high threat
level systems.
Perhaps Morgan’s most famous
achievement in this sphere was in turning
around the MastiG project in just 12 weeks
to meet an urgent operational requirement
during the Iraq deployment. Designed to
replace the Snatch Land Rover, which had
proved vulnerable to roadside IEDs, the
MastiG came to Morgan as a basic vehicle
from the US and was designed, Htted out
and delivered by Morgan to the Held of

The Mastiﬀ (above) had its armour improved signiﬁcantly in just three months, reducing the
overall ‘edge’ eﬀect. Morgan has also played a signiﬁcant part in improving body armour for
troops (above, right).

operation just three months later. This
project involved the Htting of Applique
armour to the outside of the vehicles and
shaped Spall armour inside, which means
that fewer panels are required, meaning
there is less chance of pieces of armour
shearing oG and becoming projectiles.
These are compression moulded in ultra
high molecular polyethylene, by the
company, which not only reduces the
number of panels required, but also reduces
the ‘edge’ eGect.
More recently, Morgan Advanced
Materials, through its Composites and
Defence Systems business has drawn on
its extensive materials and engineering
expertise to design and develop a bespoke
armoured composite crew compartment
for Tata Motors’ Light Armoured
Multipurpose Vehicle (LAMV) programme
for the Indian Ministry of Defence. The
LAMV prototype was successfully unveiled
at Defexpo, New Delhi, in February.
The LAMV incorporates crew
protection, based upon Morgan’s bespoke
composite and ceramic ‘pod’ technology,
which has been developed over the past 20
years. The pod creates a detachable, blast
and ballistic-resistant crew compartment,
which is easily integrated onto the Tataproduced chassis and can be modiHed to
provide higher levels of protection, as and
when required.
The Morgan composite and ceramic
‘pod’ provides a weight saving in excess of
1000kg, making it less than half the weight
of a similarly protected steel structure.
www.morgancomposites.com
This article is reproduced courtesy of
Eureka magazine.
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GYM News

Oﬀ to a ﬂying start!
For those of you who are wondering why the local gym is
advertising in the ED, worry not – your New Year Resolutions can
remain safely ignored. Instead, this is to announce the start of the
Graduates and Young Members (GYM) Group’s activities, which is
now up and running, thanks to very encouraging feedback and
support from both members and the IED Council. The goal of the
GYM Group is primarily to support the Institution’s members,
particularly graduates, students and other young members, whose
needs of the Institution at the start of their design careers may be

diﬀerent from more established members. To achieve this, we have
agreed on a plan of action and are instigating a programme of events
and initiatives. Watch this space.
We’ll keep you up to date with our progress. We are building up
a mailing list for anyone who would like to be kept directly informed
of any forthcoming events or initiatives that may be of interest. If
you’d like to sign up to this mailing list, please let us know. Better
yet, if you would like to be a part of our group and help us with our
various activities, get in touch and we can get you set up. Otherwise,
if you have any questions or ideas for us, or feedback on anything
we do, please drop us a line at gym@ied.org.uk.

THINKING INTERNSHIPS
Cara O'Sullivan, student member of the IED and founding
member of the IED GYM Group, recounts her remarkable
year at MERU – the Medical Engineering Resource Unit

M

ERU (Medical Engineering
Resource Unit) is a charity
specialising in the design and
manufacture of custom-made
equipment and technology to enable
children with disabilities to reach their goals
and achieve their full potential. MERU’s
design engineers collaborate with
occupational therapists and carers to create
innovative products tailored to ﬁt each
child’s need. Like any engineering role,
creative thinking and knowledge about
manufacturing is essential, but the ﬁrst step
is to fully understand a child’s need.
One of MERU’s most exciting products
is the ‘Bugzi’; a powered indoor wheelchair
that enables young children – like Danny,
pictured – to experience independent
mobility and explore their environment,
often for the ﬁrst time in their lives. Each

Danny: exploring in his new Bugzi wheelchair.
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Bugzi is specially tailored and adapted to
the individual child’s needs, with the
capacity to adjust seating and controls as
they grow. The Queen Elizabeth
Foundation runs a loan scheme to provide
Bugzi wheelchairs to children like Danny,
who has cerebral palsy and is unable to
walk. Danny ﬁrst tried Bugzi using a pushbutton system for left, right and forward
controls. He mastered them very quickly
and moved on to a ‘Moozi joystick’ –
another gadget designed and manufactured
at MERU. Within half an hour, he could
manoeuvre wherever he wanted to go. The
ﬁne motor control required will help him
when he learns other important skills, like
writing or using a keypad. To ﬁnd out more,
visit meru.org.uk.
Each year, MERU oﬀers an internship to
students studying engineering or designrelated subjects at university. The chance to
apply practical skills and knowledge to a live
project in any professional environment is
an invaluable experience, which will help
identify your strengths and develop your
weaknesses.
Cara O’Sullivan worked at MERU as a
design engineer during a ‘sandwich year’ as
part of her degree in Industrial Design and
Technology at Brunel University. Working
as an intern at MERU presents a variety of
responsibilities and opportunities to expand
your knowledge.
“From practising machining processes
and using CAD/CAM, to graphic design
and website modiﬁcations, to learning about

“I will learn whatever
I need to, to make
something work, and I
encourage others to
do the same.”
Cara O’Sullivan

marketing and ﬁnance; having such a Lexible
role is something which has enriched my
internship experience,” she says.
Cara actively encourages students to
explore their future career paths by giving
talks and setting up competitions in schools,
helping at STEM events like The Big Bang
fairs and arranging work experience for
younger students. Being an active STEM
ambassador, as well as Schools Liaison for
Brunel University’s Women in STEM &
Design society, gives her the chance to
inspire a wider audience to become the
next generation of engineers and designers.
A tour of the MERU factory takes place
on 16 September 2014 as the ﬁrst event
run by the IED Graduates and Young
Members (GYM) Group. This will include
a talk about the charity’s design and
engineering work, a chance to see some of
MERU’s batch manufacturing techniques,
as well as a presentation from Cara on
her return from delivering specialist MERU
products to a school for children with
disabilities in Peru.I

GYM News

Spotlight on GYM
This is a series of short interviews with IED Graduate and Young Members
on how they got where they are now and where they would like to be.
We start with Raymond Yuen MEng CEng MIED, senior engineer with civil
engineering design consultant Ramboll, and winner of the 2013 Geo: Kirk
Award and current chair of the IED GYM Group.
Why Engineering?

A chance opportunity for a work placement
at a design consultancy just before my
UCAS application steered me into civil
engineering. Ten years later, I’ve grown to
love the diversity and challenges of
engineering design.

Favourite project:

Birmingham Box Managed Motorways
Scheme has spanned my whole professional
career to date. The challenges encountered,
the innovation required and the people met
on the project shaped the engineer that I am
today.

Tour of the Medical Engineering
Resource Unit (MERU) factory,
based at Epsom, Surrey

18:00, 16 September
MERU use design and engineering skills to
custom-make disability equipment for
children to exactly meet their needs and
to help them achieve their goals.
This event will include a talk about the
charity’s work, a chance to see some of
MERU’s batch manufacturing techniques
and a presentation from Cara O’Sullivan –
see proKle on opposite page – on her
return from delivering specialist MERU
products to a school for children with
disabilities in Peru.

Tour of Liverpool’s Old Dock
Raymond Yuen, chair
of the IED GYM Group.

Why the IED?

There are many other institutions, but to me
the greatest strength of the IED is its open
and approachable attitude. There is a sense
of being able to make a diﬀerence with the
IED, where others may not be as ready to
embrace new ideas. Since joining the IED in
2011, I have been invited to be an Assessor,
sit on the Membership Committee, and now
help set up the GYM Group, all of which
enable me to give something back to the
Institution in a meaningful way.

Upcoming GYM
Events in 2014

Next steps:

To continue developing my skills as a designer
and project manager, and explore new ways
to working to the beneKt of the project. The
innovations developed out of necessity during
the recession should now be capitalised upon
and the lessons learnt disseminated. In
parallel, I would like to continue my
involvement in the IED and to build the
foundations for GYM group.
Birmingham Box Managed
Motorways Scheme.

14:30, 15 October
This guided tour of the Old Dock, which
transformed Liverpool, will be a great
opportunity to learn about the history
and development of the dock. Walking is
involved in this tour.
The IED has reserved all places on this
tour until mid-September, after which time
they will be made available to the general
public. Therefore IED members are
advised to secure their places on the tour
as soon as possible.

GYM Networking Event

23 October
GYM will be at the Engineering Design
Show in the afternoon of 23rd October
running a networking event. This will be
comprised of a presentation about how to
become a full IED member and
Engineering Council registered, as well as
an opportunity to network with members
of the GYM committee and other
attendees. Refreshments will be provided.
All events are free to IED members.
Further details on each of the above are
available on the IED website. Limited
places are available for each event.
To book, please phone 01373 822801.
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Institution News

Re-accreditations
Open University
BEng Engineering – Membershp, IEng and
partial CEng registration
MEng Engineering – Membership, CEng
registration
MSc Engineering – Membership and partially
meets the CEng requirements for registration
All programmes have been accredited for
graduation from 31 December 2014 to 31
December 2015
University of Bristol
BEng(Hons) Engineering Design with Study in
Industry
BEng(Hons) Engineering Design
Accredited for membership, and fully meets the
requirements for IEng and partially meets the
requirements for CEng registration. 2014-2018.
MEng(Hons) Engineering Design with Study in
Industry
MEng(Hons) Enginering Design
Accredited for membership and fully meets the
requirements for CEng registration. 2014-2018

Aston University
BSc(Hons) Industrial Product Design
BSc(Hons) Product Design and Management
Accredited for membership of the IED. 20142018.
MSc Product Design
MSc Product Design Enterprise
Accredited for membership of the IED and further
learning requirements for CEng registration. 20142018.

MEng(Hons) Engineering
Accredited for membership and CEng registration
from 2014-2018

New accreditations
Aston University
BSc(Hons) Transport Product Design
Accredited for membership of the IED. 2014-2018

London South Bank University
BSc(Hons) Engineering Product Design
BSc(Hons) Product Design
Accredited for membership from 2014-2018

Bournemouth University
MSc Mechanical Engineering Design
Accredited for membership and meets the further
learning requirements for CEng 2014-2018

Bournemouth University
BA(Hons) Industrial Design
BA(Hons) Product Design
BSc(Hons) Product Design
Accredited for membership from 2014-2018
BEng(Hons) Engineering
Accredited for membership and IEng registration
from 2014-2018

OFFICES TO LET

BSc(Hons) Design Engineering
BSc(Hons) Design Engineering Top Up
Accredited for membership and IEng registration
from 2014-2018

Southampton Solent University
BA(Hons) Product Design
Accredited for membership of the IED. 2011-2017
University of Limerick
BSc(Hons) Product Design and Technology
Accredited for membership of the IED. 2010-2018

Elections

Transfer to Fellow
Jeremy N Carey
David Thomas Hardy Castle
Caroline Joanne Simcock

Election to Member
Marcus Nathaniel Gillard
James Robert Lovesey
Kieron Joseph McAuley
Thomas Penny
Steven Graham Waite
Election to Graduate
Quinton Calleja
Dario John Antonio Chin
Robert George
Jarren Worrell
Election to Student
Andrew David Hart
Balazs Kovacs
Sarah Jane Potts

The IED has a number of vacant oﬃces to let at the HQ building in
Westbury, Wiltshire. The oﬃces are all fully serviced, include car
parking allocations and are located in the delightfully peaceful 1890s
house that is Courtleigh.
There are a range of sizes of oﬃce, suitable for one to six tenants,
and six oﬃces to let altogether, available as of now. Individual oﬃces
can be let separately, o:ering very good value for money.

Papworth Everard
Tadley
Bristol
Southampton
Wembley
Belfast
London
Derby
San Gwann, Malta
Birmingham
Frome
Royston
London
London
Newport

Election to Student from Napier University
Ewan Anderson
Tranent
Minoo Hakimzadeh Asl
Edinburgh
Euan Camlin
Edinburgh
Rhuary Horsburgh
Galashiels
Gompertz James
Edinburgh
Elliott Thompson
Edinburgh
Nicola Yeats
Edinburgh
IED Design Register – Registered CAD
Manager
David Thomas Hardy Castle
Tadley

The IED will have a stand at this year’s Engineering Design Show and looks forward to seeing members there.

28

Institution News &
What’s Happening

Taking the right career path

IN BRIEF
Additive Manufacturing is
focus of £13m R&D project

Assessing new members is a valuable
voluntary activity undertaken by existing
members, and also an important and
enjoyable CPD activity. In the latest edition
of the UK Standard for Professional
Engineering Competence, there is greater
emphasis on the need for professional
engineers to carry out and record CPD
necessary to maintain and enhance
competence in your own area of engineering
practice.
From next year – 2015 – the IED will be
carrying out random auditing of a number of
Members’ CPDs. It is already a requirement
for all those who are registered as Chartered
Environmentalist to provide evidence of their
CPD annually when renewing their
registration and the IED will be encouraging
all members to follow suit, to ensure the
standards for registered engineers remain
high.
Maintaining your CPD should not be an
onerous task and the IED has, along with
many other engineering institutions, signed
up to the Engineering Council’s CPD scheme
‘MyCareerPath’. Using this scheme means
that, if you are a member of more than one
engineering institution, you only need to
record your CPD once on the scheme to
satisfy both institutions.
Our attitude towards CPD is that it is
something that all members are already
doing and we do not intend to make

The IED recently held a PR Assessor Training
Day. IED Members pictured enjoying a break
in the sunshine during a workshop on
assessing new members and registrants are,
from left to right: Peter Seavill, Simon
Vaitkevicius - Chairman of the Membership
Committee, Vahid Nejad, Chris Vurley,
Raymond Yuen, Graham Jeﬀery, David Maﬃn
- Past Chairman, Sioned Owen, Tim Macey,
Susan Sloan - Membership Secretary, Mike
Lucas, Paul Stanzl, Simon Benﬁeld - IED
Chairman, Jag Virdie and Caroline Simcock.
recording of CPD a point-colleting exercise
based on hours, but rather a time for
reﬂection and recording whatever is
appropriate and relevant.
The ‘MyCareerPath’ programme can be
accessed through the member section on the
IED web site, either through your PC/lap
top or mobile phone. So, if you have a few
moments between tasks, it will be simple just
to record any relevant data. On the
‘MyCareerPath’, you will ﬁnd all the
competencies for Engineering Council
registration, Chartered Environmentalist, as
well as our own Member and Fellow
competencies. Members can record their
CPD activities any way they like, although
‘MyCareerPath’ is the IED’s preferred option,
as it enables you to simply complete a record
of activities and forward direct to the IED for
auditing and, if necessary, feedback.

Williams' new R&D centre opens

Williams' new Advanced Engineering facility in Oxfordshire is now ‘open for business’. The
3,800m2 building is located at the same site as the Williams Formula One team and is the
result of £8million of investment by Williams over the last two years.
The R&D facility features a workshop with Formula One-inspired build bays, which can
be used for one-oF projects or low-volume production. The facility will accommodate up
to 250 design engineers and feature a number of conGdential rooms where projects can
be worked on in complete secrecy. Performing the oIcial opening, Prime Minister David
Cameron said: "Formula One is a world-beating, high-tech industry, and I am very proud
that Britain and British engineers and designers play such a key role within it."

GKN Aerospace is leading a consortium
of UK companies and universities to
explore how additive manufacturing
(AM) can be used to cut the weight of
aircraft parts by 50%.
The £13 million Horizon project
involves Renishaw, Delcam, and the
Universities of SheIeld and Warwick. It
is being backed by the UK's Aerospace
Technology Institute (ATI).
The partners will work together to
create viable new production processes
that unlock innovations in low drag, high
performance wing designs and lighter,
even more eIcient engine systems.
The ultimate aim is to enable
reductions in aircraft fuel consumption
and emissions. The programme will
focus initially on using AM techniques to
create near net shape parts that require
very little machining.

Audi chooses ﬁbreglass
for lightweight springs
As part of its quest for ever-greater
fuel efficiency, Audi is introducing glass
fibre-reinforced polymer (GFRP)
springs in its vehicles from the end of
this year. The springs are said to offer
weight savings of 40%, compared to
steel ones. The core of the springs
consists of long glass fibres, twisted
together and impregnated with epoxy
resin. A machine wraps additional fibres
around this core – which is only a few
millimetres in diameter – at alternating
angles of plus and minus 45 degrees to
the longitudinal axis. These tension and
compression plies support one another
to absorb the stresses acting on the
component. In the last production step,
the blank is cured in an oven at
temperatures of over 100°C.
.

Shaping up nicely

A graphics system, developed at the
University of British Columbia, is said
to allow complex 3D shapes to be
produced from simple professional
sketches. According to the university,
the True2Form technology has the
potential to simplify how designers and
artists develop new product ideas.
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What’s Happening

Pictured left to right are: Johnny Gutteridge, chief executive of Engineering Without Borders (EWB); Samuel Gale; Hannah Rodger;
Frank Worcester; Deborah Bouvie; and Dr Matthew Watkins, course leader of BSc Product Design at Nottingham Trent University.
Credit: Sylvia Roberge of Engineers Without Borders

No Borders to Students’ Talents
A

team of six BSc Product Design
students from Nottingham Trent
University has won the Engineers Without
Borders (EWB) Challenge Finals with a
technology design for a rural community in
the developing world. Hannah Rodger,
Frank Worcester, Josh Wall and Samuel
Gale (all StudIED), along with Leanne Gorge

and Deborah Bouvie, from the university's
School of Architecture, Design and the Built
Environment, won the national competition
with their design of a safe playground for
children in Codo, Timor Leste.
Almost 3,000 students embarked on the
EWB Challenge, with 17 teams reaching the
national Anals held at Durham University.

Engineers Without Borders UK (EWBUK) works in partnership with participating
universities. It aims to equip new
generations of engineers with the skills and
knowledge required to address global
challenges in their professional careers.
More information at:
www.ewbchallenge.org.

Most waterproof material ever?

Opening doors to the future

A breakthrough has been claimed by engineers in the US, who
have created what they describe as the "most waterproof
material ever" – and the source of their inspiration for making
this happen included nasturtium leaves and butterBy wings.
According to the team behind the project, the material’s new
super-hydrophobic surface could keep clothes dry and stop
aircraft engines icing over, as the water is repelled and cascades
away. The lotus leaf was thought to be the gold standard for
staying dry in nature, but now a team from MIT in Boston say
they have surpassed that.
How? By adding tiny ridges to a silicon surface seems to be
the answer, as it makes water bounce oﬀ 40% faster than was
previously thought possible. Similar ridges are found in nature –
on the wings of the Morpho butterBy and the veins of nasturtium
leaves. By applying these patterns to metals, fabrics and ceramics,
the scientists hope to inspire a new generation of moistureresistant products… from tents to wind turbines.

An important new addition to the Greenwich University
Campus in London is about to open its doors at the heart of
the Maritime Greenwich World Heritage Site, in the shape of
a state-of-the-art building for disciplines in architecture,
construction, creative media and digital design.
The university’s specialists in architecture – teaching staﬀ,
researchers and students – have contributed their world-leading
expertise to the development of Heneghan Peng Architects’
sensitive and imaginative design for the building, with the whole
development oﬀering a series of ‘living laboratories’ for the
study of sustainable buildings.
Innovative facilities include the UK’s largest landscape roofs,
allowing the university to develop its research capability in
aquaponics, algaeponics and sustainable landscape architecture.
Students will also beneﬁt from a large architecture studio and a
model-making workshop.
See video at: http://alumni.gre.ac.uk/NetCommunity/newgreenwich-site-opens-doors-to-the-future.

Shortlist of UK spaceport locations revealed
Britain's very own space race is now underway with the announcement that eight
locations are under consideration as a base for the UK's ﬁrst commercial spaceport –
six in Scotland and one each in England and Wales.
Speaking at the Farnborough Air Show in July, aviation minister Robert Goodwill
and chief executive of the UK Space Agency Dr David Parker revealed the ﬁndings of a
Civil Aviation Authority (CAA) report, highlighting airﬁelds that could host a spaceport
and the economic opportunities that could bring with this.
The spaceport would be the ﬁrst of its kind outside America, and the government
wants to have it up and running by 2018. The hope is that it will establish the UK as
a leader in the space market.
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Who are we?

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

The IED – who are we?
This journal is produced by the IED for our Members and
for those who have an interest in engineering and product
design, as well as CAD users.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). We also offer
professional recognition to Product Designers, CAD
Technicians and 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

How do you join?
We have made the application
applicationsprocess
processasassimple
simpleasaswe
wecan.
can.
To maintain the high standards of membership, we need all
prospective
prosprectivemembers
membersto:
to:
■
■Complete
Completean
anapplication
applicationform
form
■Write
Writeaaprofessional
professionalreview
reviewreport
report,detailing
detailingwhat
whatyou
youdo
do
in your role in design. All applicants are assessed by a
aCommittee
Committeeofofmembers
Membersand
andviaviaananinterview.
interview.
If you are a designer who would like to gain formal
professional recognition, or work in an organisation which
employs designers,
designers and
and would
would like
like to
to have
have your
your employees
employees
gain memebershio
membership and
andprofessional
professionalrecognition,
recognition,contact
contact Sue
at the
Sue
at IED
the IED
on 01373
on 01373
822801
822801
or send
or send
an email
an email
to: to:
sue@ied.org to discuss
sue@ied.org.uk
to discuss
youyour
nextnext
step.step.

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 registration with the Engineering Council,
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.

