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VIEW FROM
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A

s my term of ofEce starts to get into full swing, I have a trio of
objectives as my priorities: to publicise the beneEts of Enally
having a professional qualiEcation at Chartered level to the
Product Design profession; to develop the income portfolio of the
IED to ensure a sustainable future; and to get more members involved/
build a closer relationship with members. We had 18
registered CTPDs as Engineering Designer went to press,
which is excellent. We are also preparing a further press
release that will feature a comment from John Mathers,
CEO Design Council, and a feature on Ian Callum (IED
Fellow). So some actions have already been taken towards
addressing that Erst objective.
I attended the International Engineering &Product Design
Education Conference 2015 (organised by the IED and
IED Chair Tania Humphries-Smith reveals
Design Society) at Loughborough University in September,
exactly what she plans to focus on during
at which Sebastian Conran gave the opening address,
her two-year term of office
highlighting the breadth of application that design, design
thinking and design processes now have. IED member John
McCardle continued this theme with his paper,
demonstrating how product designers rarely design just a product, but
rather a ‘thing’, which is often part of a service and/or supported by virtual
elements, such as an ‘App’. In doing so, they reFected some ideas I had
seen previously in two articles in the RSA Journal: Designer Policies, p24,
Issue 4, 2014 (http://bit.ly/1KIJyON) by Andrea Siodmok, head of the
Policy Lab and dept director at Cabinet OfEce; and Design Intervention, p24,
Issue 1, 2015 (http://bit.ly/1FeMX3J) by John Mathers. He states that the
Design Council sees problem-solving and form/function as the core design
roles, along with framing and style. I’m sure this is a deEnition we would agree
with; albeit, depending upon our exact discipline, the proportions change.
The point they were all making is that the processes that underpin
design or design thinking can be applied to a much wider range of
situations than those that demand a physical solution. Design thinking is
being applied to service design, systems design and even business design
right now, including prototyping. I am sure many of you, like me, associate
prototyping with workshop machinery and 3D printing, but it is being applied
in many forms. If we recognise that the processes and thinking being
applied are those that we routinely apply, should we not embrace, as
members, those people using them, even if they do not produce an output
(or design) in the physical terms we normally think of?
Design Thinking – should we embrace a broader membership?
I would like to start a dialogue on this, so do contact me. If there is
sufEcient interest for a debate, I will set up a Linkedin group.

Beyond the
traditional

Get Involved

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

The eyes have it!

Technology is not only playing a far more important role in testing your eyesight,
but also in the early detection of disease, reports Graham Pitcher

G

etting your eyes examined is
a recommended procedure
nowadays; not only to
determine whether or not your
eyesight is up to scratch, but also to help
in the detection and diagnosis of a number
of conditions. On a recent visit, I was
asked by the optician whether I’d had a
cholesterol test lately, because she could
see deposits in the arteries at the back of
my eye.
Regular eye checks are important,
because sight loss is avoidable in 50% of
cases; moreover, people might not be
aware they have eye problems until it
starts affecting their vision. Catching
problems early and getting treatment is
key to preventing sight loss.
Eye testing, at least in my experience,
has been a low-tech activity. You wear a
frame that could double as a device of
torture, into which the optician ﬁts a
combination of lenses that not only
corrects your vision, but also determines
whether you suffer from astigmatism,
amongst other things.
www.ied.org.uk

TESTING TIMES

The traditional eye test is based around
the Snellen chart. Developed in 1862 by
Dutch ophthalmologist Herman Snellen,
the chart displays 11 lines of block letters.
One very large letter at the top of the chart
is accompanied by rows of diminishing
sizes. It’s where the phrase ‘20/20 vision’
comes from. The chart should be read
from a distance of 20ft; if you can read the
line designated 20/20 – said to be the
smallest line that a person with normal
visual acuity can read at that distance –
then you have ‘20/20 vision’.
In case you’ve been wondering, BS
4274-1:2003 stipulates that only the
letters C, D, E, F, H, K, N, P, R, U, V and Z
should be used for the testing of vision,
based upon equal legibility of the letters.
But my latest visit to the optician
showed technology is becoming more
important, not only in determining the
prescription and the internal condition of
the eye, but also when it comes to the
Dtting of the frames.
Benedikt Wurm is a product manager

with Heidelberg Engineering, a high-tech
medical device company that designs
and manufactures diagnostic instruments
for use by eye care professionals around
the world. “Examining the inside of the
eye probably started a couple of hundred
years ago, when doctors started to look
at the retina, cornea and iris,” he says.
“At that time, they tried to look through
the pupil using a lens to see what was
going on.”

INSIDE STORY

And there is a lot going on inside the eye,
he notes. “You will Dnd a unique pattern
within the eye, because nerve Dbres
coming from the brain are not covered by
anything; it’s one of the few organs in the
human body where you can see things
happening.” More recently, the inside of
the eye was explored in greater details
using cameras. “The patient was
examined, a photo taken, followed by
another when they returned. The two were
then compared to see whether there were
any changes.”
5

MORE ACCURATE MEASUREMENTS
According to equipment and lens specialist
Essilor, every eye is not only structurally
different, but also moves differently.
Using its VisiOfﬁce system, a unique
‘eyecode’ can be created, with 20 times more
measurements taken in 30s than can be done
in a standard eye test.
Visiofﬁce, said to provide results free of
parallax, can measure to within 0.1mm for
distance measurements and to the nearest
degree for angles. Amongst the measurements
taken are the eye rotation centre, and the
distance between the front of the eye and the
back of the lens; something which couldn’t be
done before.

While that approach provided some
information, he adds that cameras were a
problem. “The patient’s pupil can be small
and may not widen in certain conditions,
even with the use of eyedrops.” A big step
forward came with the use of laser
scanning, rather than photography. “It’s
possible to use several lasers to get a
better image quality. A confocal laser
system allows professionals to get a
sharp image of the back of the eye.”
The use of different lasers is
important, as this allows a range of
information to be gathered. “For example,”
he notes, “infra red laser light penetrates
beneath the surface.”
Heidelberg’s Spectralis features ﬁve
lasers: blue (486nm); green (518nm);

near IR (786nm); far IR (815nm); and
superluminous (870nm). It combines
optical coherence tomography (OCT) with
confocal scanning laser ophthalmoscopy
to provide new ways to image the
structure and function of the eye.
OCT is an imaging technology, similar to
ultrasound and MRI, in which reﬂected light
is used to produce detailed cross-sectional
and 3D images of the eye. “You get a 3D
image similar to a CT scan,” Wurm
explains. “It’s the biggest thing that’s
happened in opthalmology for some time.”

EARLIER LIMITATIONS

An early version of this technology, time
domain OCT, used a moving reference
mirror to measure the time it took for light

to be reﬂected. This relatively slow,
mechanical process limited the amount of
data that could be captured, as well as
image quality. “Time domain OCT had poor
resolution, motion artefacts and was
complicated to use. Once the mirror is
replaced with a broad spectrum light
source, better quality images can be
acquired more quickly.”
Early laser-based instruments allowed
30k scan/s to be captured, which has
since improved to 85k scan/s. “Spread
spectrum technology increases this to
more than 100k scan/s,” he states. A
further improvement on this approach is
swept source OCT, which he says is not
available commercially as yet.
Like the cameras in the early days, the
laser-based instruments image the retina
through the pupil. “Opthalmologists can
see the choroid – the vascular layer of
the eye beneath the retina – and examine
the vitreous humour. In fact, OCT is the
‘gold standard’ for detecting vitreous
detachment, which can cause retinal
detachment.”

RAPID FIRE SCANNING

Asked why scan speed was so important,
he explains that it was because the eye
moves and because patients don’t want to
stare into instruments. “Even if you’re
looking at one point, the eye is still
moving. If the object is moving faster than
you can image it, there will be motion
artefacts and opthalmologists could ‘see’
something that isn’t there. With the wrong
information, it’s possible to make the

BEING IN SPACE CHANGES YOUR EYES
Following research that pointed to a permanent vision risk for astronauts living without gravity for at
least six months, astronauts on the International Space Station (ISS) are studying why weightlessness
alters vision.
“After a few weeks aboard the [ISS],” says Bob Thirsk, who spent six months on the ISS in 2007,
“I noticed that my visual acuity had changed. My distant vision was not too bad, but I found that it was
more difﬁcult to read procedures. I also had trouble focusing cameras manually.”
Amongst the problems discovered are a ﬂattening of the globe, swelling of the optic nerve and
choroidal folds. “Swelling of the optic nerve is a serious problem; if it’s chronic, that could cause some
permanent damage to the eyes,” states Dr Robert Gibson, who conducted the survey. “We do see some
change to the anatomy, to the structure of the eye; we see little wrinkles to the retina and the back of
the eye, and change in the shape of the eyeball that may be permanent for some.”
Heidelberg Engineering’s Benedikt Wurm says NASA now wants to monitor what’s happening in the
eye. “So modiﬁed systems have been sent into space that allow astronauts to be examined during their
missions.” Examinations before and after missions allow all changes to be discovered.
Two systems were transported to the ISS on the ATV4 supply vessel, he adds, one being a back- up.
“They have to launch proof, but are being used for examinations on the ISS on a regular basis.”
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EYE TESTING

COMPUTATIONAL APPROACH REVEALS RODS AND CONES
Imaging technology developed at the University of Illinois could help eye doctors to see individual cells
in the back of a patient’s eye, thanks to imaging technology. Such detailed pictures of the cells, blood
vessels and nerves could enable earlier diagnosis, and better treatment for degenerative eye and
neurological diseases.
The approach uses computational techniques to all the rods and cones – cells in the back of the eye
that detect light – to be seen more clearly.
Professor Stephen Boppart comments: “The eye has always been a bit of a challenge to image; it’s a
very complicated organ. There are many microscopic structures that are hard to see. Many diseases that
affect vision also start at the microscopic level, so being able to see those early changes is going to lead
to better, earlier, treatment.”
The prevailing imaging technique in ophthalmology – optical coherence tomography (OCT) – is useful
for general imaging of the eye, but cannot focus down to the scale of individual rods and cones. In
addition, OCT images are often blurred by the eye’s imperfections and motion.
The Illinois team has developed a computational adaptive optic approach, in which complex
algorithms are applied to OCT data, yielding high resolution, real time images. The team is initially
focusing on using computational adaptive optics to track age-related macular degeneration and
multiple sclerosis.
“I think computational adaptive optics can be really helpful to the clinical community,” says Fredrick
South, one of the researchers. “It could give ophthalmologists information that, currently, they have to
infer from other measurements. They can’t directly look at the photoreceptors and watch them die off
during macular degeneration, for example – they just have to guess what’s going on.
“It could be possible to use computational adaptive optics in these real-world applications, both for
diagnosis of disease and tracking of treatments.”

wrong diagnosis.” The retina
is scanned in 24ms
‘bursts’ and this is
faster than most
involuntary eye
movements; socalled saccades –
French for jerks – have a
period from 30 to 50ms,
while voluntary eye
movements take more than
150ms. A standard lens captures
an image of a 9 x 9mm area of the
retina, while optional lenses expand
the ﬁeld of view. There is little postprocessing involved. “For a superﬁcial
image, the back of the eye is scanned
on a point-by-point basis and what
comes out is registered.”
That image has a resolution of 1536 x
1536 pixels. “This is normalised using
a Fourier transformation,” he continues,
“but there is no further manipulation of
an OCT image, because it’s based on
interferometry.”
In terms of vertical resolution, the
system will produce a 496 pixel deep
cross section. “That doesn’t sound a lot,
but that gives professionals all the
information they need. Each pixel equates
to a depth of about 4µm, so the different
www.ied.org.uk

layers can be resolved.”
Although specialised,
devices such as Spectralis
are becoming more
commonplace. “It’s a ‘must
have’ for specialists and clinics,”
he conﬁrms. “In the UK, optometrists
are opening up to the new approach –
traditionally, they haven’t adopted
new technology very quickly.”
This article is reproduced courtesy of
New Electronics magazine.
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Design engineering:

Vocational training is often criticised for failing to inspire or equip
young people with work-relevant skills. But a new approach, with
input from industry and professional bodies, is set to shake up
engineering qualifications and provide a much-needed boost for
in-demand capabilities. Susannah Lawson reports

E

ngineering is a key sector for
the UK economy, but a skills
shortage has long been
depleting productivity and
innovation. “Engineering businesses
depend for their viability on their skills,
and on the abilities and ambitions of
each new generation that joins the labour
market,” states Professor John Perkins in
his recent government-commissioned
‘Review of Engineering Skills’.
Yet while there is no shortage of
young people looking for work, there is
a shortage of relevant skills when it
comes to all ﬁelds of engineering.
According to the lobby group
EngineeringUK, Britain currently has an
annual shortfall of 55,000 people with
engineering skills. Its recent industry
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survey revealed that nearly half of
engineering ﬁrms said hard-to-ﬁll
vacancies had meant delays in
developing new products or services,
while 45% had experienced increases
in operating costs. EngineeringUK
also estimates that failing to hire the
182,000 engineers required each year
could cost the UK economy up to £27
billion per annum.
But it’s not just a matter of attracting
more entrants. It’s also about providing
appropriate training. According to the UK
Commission for Employment and Skills,
there needs to be more vocational
pathways to work, and greater integration
between the worlds of work and
education. “Our members often express
concerns about the lack of appropriate

training available to equip young people
with work-ready skills, as well as
practical, problem-solving abilities,” says
Libby Meyrick, chief executive of the IED.

ADDRESSING THE PROBLEM

Filling this gap is what inspired AQA –
the UK’s largest provider of academic
qualiﬁcations for schools, sixth forms
and further education colleges – to
create a new type of vocational
qualiﬁcation. “The evidence suggests
that not enough young people are
considering engineering as a career and,
of those that do, an insufﬁcient number
are coming through the education system
with the right skills,” explains Phillip
Bryant, sector strategist for engineering
at AQA. “It’s clear there’s a problem. So

www.ied.org.uk

VOCATIONAL TRAINING

securing the future
our aim is to make engineering a more
attractive and accessible study option via
a qualiﬁcation that provides highly
employable skills.”
In addition to a Tech-level in Design
Engineering, there are also Mechatronic
Engineering and Power Network
Engineering courses available, as well as
Tech-levels in IT and Business. The aim is
to give learners a range of options upon
completion. As well as qualifying for
UCAS points, the Tech-levels in
Engineering count towards a Technical
Baccalaureate and can lead to a higher
apprenticeship. “They also make learners
work ready for technician or advanced
technician roles, which is where one of
the biggest skills gaps currently exists,”
he points out.

Illustration: Ben O’Brien

COLLABORATIVE APPROACH

The Engineering Council is just one of
a number of professional bodies that
have been consulted about the content,
structure and assessment of these
Tech-levels in Engineering. The IED and
the Royal Academy of Engineering are
amongst others that have input their
ideas and expertise.

Business has also played a key role in
ensuring the course content meets
genuine industry needs. For the Techlevel in Design Engineering, Autodesk
Education has been among several
employers who’ve been involved (see box
out). “We have a signiﬁcant skills gap in
the ﬁeld of design engineering and this
qualiﬁcation will go a long way in ﬁlling
that,” says Matthew Bell, global strategic
partnerships manager at Autodesk
Education.
An important part of this collaboration
is ensuring that Tech-levels equip
learners with specialist skills to a high
degree of proﬁciency. “The perception
has often been that technical and
vocational study was an easy route for
low ability learners,” comments AQA’s
Phillip Bryant. “Our aim is to raise the
standard so that Tech-levels represent
the same challenge and high
expectations of A-level qualiﬁcations, as
well as ensuring that the content and
skills taught are relevant and meet
industry standards.”
Another common criticism is that
vocational courses contain lots of small
and optional units, so employers and

“Our members often
express concerns about
the lack of appropriate
training available to
equip young people with
work-ready skills, as well
as practical, problemsolving abilities” – Libby
Meyrick, chief executive
of the IED.
higher education establishments ﬁnd it
hard to gauge what a learner has covered
or what skills they really have. “With
Tech-levels, we have bigger individual
units that cover skills in more depth
and detail,” Bryant adds. “This helps
to ensure that all learners have a
consistent level of competency and
knowledge.”

FOCUS ON SOFT SKILLS

Yet for all the focus on improving
technical skills, applying them in real-life
situations in the workplace is just as
important. According to Rob Wall, head of
education and employment policy at the
CBI: "The UK is facing a growing skills

Supporting tomorrow’s engineering workforce
As the world leader in 3D software, Autodesk was a natural choice to
contribute expertise and industry knowledge to the Tech-level courses in
Design Engineering and Mechatronic Engineering.
“Our customers in the engineering design sector use Autodesk computer
aided design (CAD) software to create many of the products you see and
use every day, so we thought we’d be ideally placed to advise on the
training of its use and application,” says Mike Westlake, UK and Ireland
manager at Autodesk Education.
“We frequently have enquiries from customers using our software who
are looking for qualiﬁed staff to operate it,” he adds. “These qualiﬁcations
now provide the perfect bridge between academia and industry. As we’ve
helped to set the levels, we know that these courses equip students to
be not just competent in using CAD software, but also in its application to
a real-world design brief.”
It’s this practical application of skills that’s so key to Tech-levels. “You
can be the most fantastic designer in the world, but, if you can’t apply your
knowledge to a paying customer’s brief and deliver a workable solution,
then you’re not doing your job,” he points out.

www.ied.org.uk

Westlake and the Autodesk team have worked closely with AQA on all
aspects of the new engineering Tech-levels. “AQA gave us an outline of each
module and then we responded from an industry perspective. We’ve also
assisted with assignments, and we’ve created a bank of real-life design
challenges and video case studies to bring the practical challenges to life.”
Keeping the Tech-levels current is another key reason for industry
collaboration. “As these qualiﬁcations are so technology based, we’ve
agreed to review them with AQA every year,” he adds. “This is especially
important, if the student is then going into employment afterwards, as
being up to date with new technology and developments means they are
ready to work.”
He is excited about what the new Tech-levels can offer 16-18 year olds.
“This is just the sort of qualiﬁcation I wish I could have done when I was
going through that stage in my life,” Westlake says. “My hope is that these
Tech-levels become the industry standard for design engineers. They
certainly equip students to become more work-ready than any other
qualiﬁcation. And if students go on to further education, they act as the
perfect stepping stone to a design engineering degree.”

9

Phillip Bryant,
AQA: aim is
to make
engineering a
more attractive
and accessible
study option.

Three new routes to engineering
Since September 2015, further education
colleges have been able to offer three
engineering-based Tech-levels in Design
Engineering, Mechatronic Engineering and
Power Network Engineering. Each provides a real
alternative to A-levels in this subject for learners
seeking engineering-related employment,
apprenticeships or higher education.
Design Engineering covers the creative
process of design engineering, and calls for
imagination, creativity, the knowledge and
application of technical and scientiﬁc skills,
and the skilful use of materials.
Topics include an introduction to the process
of engineering design, how to manage
industrially-sourced design products, and how
manufacturing processes and systems inﬂuence
design. Learners will have the opportunity to
develop deep and broad design skills, and the
ability to apply them to an engineering sector
of their choice.
Mechatronic Engineering represents the
interface between mechanical and electronic
engineering and the use of programmable
technology and control systems. Topics include
engineering design, the production and design
process, and how mathematics and science can
be used to solve engineering problems. Learners
will also acquire core skills, such as investigation,
design, construction, testing and project skills.
Power Network Engineering provides a
foundation of learning that will allow students to
progress into any aspect of the power energy
engineering sector. Topics include researching
and designing power systems, managing the
installation, operation and maintenance of
electrical equipment, and building control
systems and other electrical products. Learners
will appreciate the interconnectivity of the
generation, transmission and distribution sides,
and gain an insight into future developments.

10

gap, so we must have an education
system that better prepares young
people for the world of work. That means
not only do they need higher skills, but
also the character, determination and
ability to communicate effectively and
help forge successful careers."
This has been another important
consideration in designing the Tech-levels
in Engineering, as Bryant explains:
“Employers told us they ﬁnd many young
people lack essential skills, such as
communication, problem-solving,
research and team working. With Techlevels, transferable skills are built in and
contextualised within the content and
assessment, and form a mandatory part
of this qualiﬁcation.”

FREEDOM TO SPECIALISE

While the Tech-level in Design
Engineering delivers key skills, it doesn’t
constrain learners when it comes to
sector choice. “Because of the way the
qualiﬁcation has been written, it allows
learners to apply the content to whatever
industry sector they want to go into –
advanced manufacturing, aerospace,
automotive or whatever,” he adds.
AQA also hopes that by providing
a qualiﬁcation that is
speciﬁcally focused on
design engineering,
they’ll encourage
more people –
including young
women – to study
this subject.
“Another aim is to
encourage

industries to get involved with the Techlevel programmes, which will be offered
at many local colleges from September
2015. There’s an opportunity to
contribute to the training, which makes
sense if a business is providing local
jobs and looking to recruit a skilled
workforce.”
Indeed, according to the Royal
Academy of Engineering’s Dr Rhys
Morgan, these Tech-levels provide
a win-win outcome for both industry
and learners. “For our engineering
businesses, these qualiﬁcations will play
an important role in providing appropriate
knowledge and skills in engineering
technicians at the appropriate standard
to meet the needs of 21st century
industry,” he says.
“For individuals, the qualiﬁcations also
provide clear progression to higher level
qualiﬁcations and employment
opportunities, enabling them to develop
their competencies, development and
progression in the workplace.”
His views are mirrored by the IED’s
Libby Meyrick: “The future of engineering
development in the UK will depend
heavily on a steady supply of qualiﬁed
and educated designers,” she
comments. “These new Tech-level
qualiﬁcations will provide relevant,
applicable knowledge and skills in the
ﬁeld of design engineering, and that
has to be good news for our
industry.”
To ﬁnd out more about Techlevels in engineering, visit AQA’s
website at: aqa.org.uk/tech-levels.
Or you can contact AQA direct
on: 0800 085 0391.
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IED PRIZE WINNERS

Students take
the honours!
The UK’s students have excelled once again when it comes to demonstrating their remarkable
engineering design skills. Here, we profile the outstanding projects singled out by the IED’s
Education and Training Committee as most deserving of the institution’s top student prizes for 2015
her degree, which included actively
participating within the University of
Strathclyde’s Student Association as Vice
President of Hong Kong Society. With her
contribution, the society was awarded a
STAR Award for the Faith and Culture
Society of the Year. world.

CHIEFTAIN CRADLE PROJECT

The Chieftain Cradle project team from the University of Strathclyde, winners of the Group
Prize for their Chieftain Cradle project. From left: Mandy Cheung, Amy Currie, Angus Thomson
and Caroline Brown.
A team from the University of Strathclyde
were winners of the IED Group Prize for
their Chieftain Cradle project. The ﬁnal
design provides a safe and secure method
of transporting a motorbike. It combines
reliable operation with ease of use to
create a product unlike any other currently
on the market.
The rigid chassis ensures the cradle is
capable for supporting the weight of any
bike likely to be encountered on UK roads,
and has excellent adjustability to facilitate
the mounting of a wide range of motorbike
widths and lengths. The front and rear
chocks coupled with the side supports
ensure that the motorbike is completely
constrained during transportation and
provides an effective alternative to the
ﬂawed ratchet strap securing method.
The body of the cradle portrays a high
quality image as well as providing
protection against impacts, whilst the off
road tyres and good ground clearance
equip the cradle with impressive off road
capabilities. The handle and integrated
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braking system give the user full control of
the speed and direction of travel, and the
innovative van mounting system enables
quick and easy securing of the cradle upon
the load bay of a transportation vehicle.

The Chieftain Cradle Team:

Caroline Brown
Caroline is studying Product Design
Engineering, now entering her ﬁfth year.
She spent the summer as a 2015 Saltire
Scholar, an experience that has allowed her
to build upon and develop various skills.
Throughout her university career, her many
projects have been recognised for their
high standard and creativity.
Mandy Cheung
Mandy Cheung is a 5th year undergraduate
student, studying MEng Product Design
Engineering. A hard-working and
determined student, she was awarded
a distinction in her penultimate year.
Throughout university, she has taken part
in various team roles within and outside

Amy Currie
Amy, 22, recently graduated with a BEng
in Product Design Engineering, and is
currently working in Edinburgh on a twoyear KTP (Knowledge Transfer
Partnerships) programme between
Pentland Precision Ltd and Heriot Watt
University as a business systems engineer.
She intends to continue on to a Masters or
a PhD during this KTP project.
Angus Thomson
Angus, 21, is currently completing his ﬁnal
year of MEng Product Design Engineering.
Over the summer, he completed a summer
placement at Allied Vehicles in Glasgow
where he worked as part of their
engineering and development team.
Following university, he is hoping to begin
employment within the renewable energy or
automotive industries.

The Chieftain Cradle project won
the IED Group Prize.
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LENZA HELMET

The inspiration for Louie Ray Amphlett’s
Lenza Helmet project started with his
father, who has been riding bikes for the
last 35 years and suffers from poor
hearing. “I ride, too,” says the University
of Brighton student, “and understand
the issue of noise while riding [my love
for bikes prompted me to focus on this
area for my ﬁnal year degree project].
After researching the subject, I found
that wind noise causes the most
signiﬁcant level of hearing damage while
riding at speed.”

How does the Lenza
Helmet work?

“Well there is no short answer,” he
states. “However, it has three key
features that help to reduce wind noise:
the elongated form; use of a suspended
shell; and a dimpled surface. The
suspension enables a degree of
vibration absorption, which actively
reduces the random pressure
ﬂuctuations on the surface. These
ﬂuctuations are vibrations sent through
the structure of the helmet, through the
riders’ skull and to the mastoid bone,
causing the most signiﬁcant level of
damage.”
Research published by Michael
Carley, et al, led Louie to these
conclusions. “The dimples and the
elongated form enable a reduction of
wake [turbulent ﬂow] at the rear of the
helmet – this again is a key source of
noise. The dimples and shape also have
aerodynamic beneﬁts.”

How much testing has been
performed?

“I have performed a couple of primitive
tests in the wind tunnel. However, more

Louie Amphlett.
precise measurement techniques are
required to determine the extent to
which the helmet will reduce noise. I
also performed a CFD [computational
ﬂuid dynamics] study, which focused on
the aerodynamic factor. It resulted in a
7.7% less turbulent ﬂow at the rear of
the helmet, in comparison with a marketleading helmet.” The turbulent ﬂow not
only increases drag, but also is a key
source of noise.

VENTILATION SYSTEM FOR RUNNING FOOTWEAR
Jennifer MacDougall spent three years
studying Sports Engineering at the
University of Strathclyde in Glasgow
before taking a gap year in order to do a
placement and gain some industry
experience. She worked in the adidas
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Running Footwear Development team at
their headquarters in Herzogenaurach,
Germany. During this time, she was
involved in a mix of inline shoes and
projects to increase her knowledge of the
footwear creation process.
Following this, she returned to
university for her final year and
completed a project on adidas
footwear. It focused on the
sub brand ClimaCool,
a successful range of
climate controlled
footwear and apparel.
The aim was to create
a more internal
ventilation system,
allowing the cooling
effects of the existing
technology to be
retained, while overcoming
the issue of water entering the shoe
through the air inlets.
Having now graduated, Jennifer’s

Jennifer MacDougall’s project focused on
adidas footwear.
focus has remained on the footwear
development industry and she is a fulltime developer in the New Balance
footwear team.
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IED PRIZE WINNERS

EVOLVABLE WALKING AID KIT
Above: The Evolvable Walking Aid Kit offers a
long-term and affordable solution to mobility
rehabilitation.
Right: Cara O’Sullivan with Eurlng Dr Lyndon
Buck CEng CTPD MIED FHEA FRSA, who
presented the winner’s diploma to her at
Brunel University London.

"Over 18% of the global population has
moderate, severe or extreme difﬁculty
with walking,” points out Cara O’Sullivan,
of Brunel University. “The global need for
walking aids is set to keep rising as the
population grows and ages. Whether it's
a walking stick, crutches or a walking
fame, it is important that people are
provided with the correct type of support
as their conditions change, in order to
prevent further injury or falls. In rural
developing regions of the world, access to
walking aids is extremely limited,

particularly for children, which can
prevent them from getting an education
and participating in their community.”
The Evolvable Walking Aid Kit has been
designed to offer a long-term and
affordable solution to mobility
rehabilitation across developing regions
of the world. “The kit consists of a set of
locally manufacturable parts made from
half a wooden pallet and up to 24 cable
ties, which can be assembled to form a
walking frame, crutches or a walking
stick,” she explains. “The whole kit can
be locally produced in a sustainable
manner, using simple hand tools for just
68 pence, making it accessible to people
in developing regions of the world living

on less than $2 a day and hence reducing
their dependence on charity aid.”
In order to gather crucial contextual
insights, Cara collaborated with mobility
organisations around the world and
visited a rehabilitation centre in rural Peru
to conduct ethnographic research. Cara is
currently working at the Central Research
Laboratory in Hayes, the UK's ﬁrst
purpose-built facility dedicated to
entrepreneurial makers, where she is
developing a similar design to reduce the
cost of mobility rehabilitation in the UK.

HOSPITALITY TROLLEYS ON TRAINS

The hospitality trolley design was all about
delivering better performance, ergonomics
and aesthetics.

www.ied.org.uk

While at the University of Strathclyde,
Catherine Cairns commuted regularly by
train, during which time she frequently
witnessed the difﬁculties hospitality staff
faced serving food and drink to
passengers –as they regularly struggled
to reach certain items and often burnt
themselves.
“My project aimed to create an
improved hospitality trolley, which has
better performance, ergonomics and
aesthetics, compared to the current
design. As a result, the improved version
has better storage capacity, is tailored to
the needs of staff, improves safety and
security, and includes more advertising
and branding features,” she states.
Since graduating in July with a 1st
class Honours degree in Product Design
and Innovation, as well as the BSc
courses prize from the University of
Strathclyde, Catherine has secured a
year’s internship, working at Chivas

Catherine Cairns on her graduation day.
Brothers in new product development.
She then hopes to return to Strathclyde
to complete a Master’s degree in Design
Engineering with Sustainability.
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Mountain Trike: all
In their standard design format, wheelchairs are almost impossible
to use on most woodland and country paths. A new design has
arrived that promises to make this all a thing of the past

M

any wheelchair users ﬁnd
themselves extremely
frustrated by the limitations
imposed on them by the
mobility of their chair. At least they have in
the past. These obstacles are starting to
be removed, thanks to visionaries like
award-winning British design engineer Tim
Morgan, managing director of the
Mountain Trike Company. He recognised
this problem and decided to do something
about it, designing what he claims to be
the world's ﬁrst, truly all-terrain, manual
wheelchair, now in full-time production.
In order for the product to ﬁt well with
the end user’s lifestyle, he set about
designing a product that combined
practicality and off -road capability. Using
his skills as a design engineer and his
passion for sport, he created the ‘Trike’,
which has many high-end mountain bike
components.

Time for change

The basic blueprint for wheelchair design
has remained relatively unchanged for the
last 100 years (discounting updates in the

materials used). Two larger wheels are
located at the back – allowing users to
propel themselves by pushing the wheel –
and two smaller castor wheels are located
at the front for stability. Whilst this
creates a stable and comfortable ride on
smooth surfaces, it makes it almost
impossible to move the wheelchair across
uneven, muddy or steep terrain. Even
when pushed by a companion, the lack of
suitable suspension and tyres means that
the ride is extremely uncomfortable and
the wheelchair is liable to get stuck.
In recent years, attempts have been
made to adapt the wheelchair design for
use off-road. These designs usually
incorporate the standard wheelchair
platform but include mountain bike style
tyres or suspension.
This still makes self-propulsion
awkward, as the wheel rims quickly
become dirty and slippery. Steep hills are
also hard to negotiate without tipping
backwards, due to a lack of rear stability.
In contrast, the Mountain Trike has
been completely re-designed from the
ground up and resembles a high-end

Tim Morgan: used his
skills as a design
engineer and passion
for sport to create the
‘Trike’.
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mountain bike more than it does a
traditional wheelchair. What makes this
all-terrain wheelchair special is how
it is made and some features are
customisable. The key innovation design
feature is a unique lever drive system that
allows the user to power, steer and brake
the Trike by using two levers that are
positioned in front of them and,
importantly, keeping the user’s hands
clean and dry in all weathers.

High-end blend

The levers are connected to the wheels
using similar technology to that found on
a mountain bike and power each wheel
independently. A third wheel at the back
stabilises the chair and can be steered
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TRIKE TRIUMPH

-terrain wheelchair

MT: ready
for action

using a joystick mechanism attached to
one of the levers. A highly ergonomic
adjustable chassis was developed from
user feedback and optimised for strength
to weight ratio. Independent air
suspension enables travel over rough and
uneven ground in comfort and safety, and
hydraulic disc brakes give all weather
control. This blend of high-end
components, precision UK manufacturing
and innovative design features has had an
excellent response from the market.
This revolutionary product has won
a number of accolades, including
University of Bath Design awards and
several ‘Best new product of the
year’ awards at various UK
mobility shows. In 2013,
Morgan was awarded the
RAE Silver Medal for
‘outstanding contribution to
British Engineering and
Commercialisation’ and in
2014 he was nominated for the
SEMTA Skills awards ‘Engineering
Hall of Fame’, alongside several other
prestigious engineers.
In order to develop the Mountain Trike
All Terrain wheelchair, four cycles of design
iterations and prototype builds where
implemented and managed by Morgan,
using CAD and CAM techniques. With the
core focus on ‘User Centred Design’, these
prototypes were tested with wheelchair

MOUNTAIN TRIKE STATS
FRAME:
Aluminium Frame
SUSPENSION:
Rock Shox monarch R Air shocks
BRAKES:
All-weather Avid DB1 hydraulic disc brakes
STEERING:
Direct control, cable-operated rear wheel
FOOTREST:
Adjustable height footrest, Fips up for transfer, removable
SUPPORT:
Moulded comfort cushions, tension
adjustable support straps
foot straps, option for seatbelt
LENGTH (FULLY ASSEMBLED):
132cm
SEAT WIDTH:
17in
SEAT ANGLE:
20 degrees ‘bucket’ for comfort and safety
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Laura May: the Trike is a hard-core piece of fun!
users and feedback included in the
design. This systematic design and
product review process led to a highly
optimised product, focused on the wants
and needs of the end user. Design
inspiration was taken from his own love
of mountain biking and integrated
a signi4cant level of high-end bike
technology into the Trike’s design.
This led to an outstanding product, with
a far more positive image than many other
mobility aids. It was then taken forward
through of4cial validation and certi4cation,
in order to gain the CE mark, while also
4ling and securing two approved patents,
with two more pending.

SEAT CUSHION:

Removable foam cushion (Size 40cm),
wipe clean polyester fabric
SEAT HEIGHT FROM GROUND:
46.5cm
SEAT LENGTH:
44.7-48.7cm
FOOTREST HEIGHT:
Max foot rest height - 41cm to 48cm
MOUNTAIN BIKE WHEEL SIZE:
24 in
OVERALL WIDTH:
74cm
WEIGHT:
20kg
BACK HEIGHT:
37cm (also adjustable forwards or backwards),
higher seat backs available on request, no extra cost
FOR TRANSPORT:
The seat back folds Fat and the rear wheel
folds underneath the frame – length
is reduced from 132cm to 82cm
RIDER:
Maximum weight 100kg; maximum height 6’4
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DESIGN APPROACH
Tim Morgan’s starting point was to adopt a
‘User Centred Design’ approach to the
development of the Mountain Trike. This was
seen as essential to the process, as he is not
a wheelchair user himself, so it was vital that
he consult a wide range of end users to gain
their feedback and ensure the Mountain Trike
was ideally suited to their wants and needs.
A systematic, iterative approach of design,
prototype, end user testing and design update
was completed, encompassing four key
stages. The ﬁrst prototype was constructed by
Morgan as part of his ﬁnal year Masters
project in Innovation and Engineering Design
at the University of Bath. This prototype proved
the main design principles and gained
excellent feedback from local wheelchair users
who tried it. This gave sufﬁcient motivation to
take the project further and, with a business
mentor, he endeavoured to set up the
business to take the Mountain Trike to market.
At the second prototype phase, a
manufacturing partner was secured and they
made ﬁve Proto 2 units, tested by hundreds of
wheelchair users. Four Proto 3 units were
constructed and used for CE testing and
certiﬁcation, in addition to marketing and user
tests. The ﬁnal iteration was the production
model, which has had further optimisations
and small improvements made throughout the
last four years of Mountain Trike production,
with the company maintaining the core beliefs
throughout of User Centred Design.

Recently, Morgan has added two new
all-terrain product designs to the Mountain
Trike range – the MT Push and the MT
Evo. The MT Push, a buddy chair, has very
similar design features to that of the
Mountain Trike, but Morgan has replaced
the lever drive with a removable
adjustable push handle located behind
the user, which is where the steering and
braking takes place by the rider’s buddy
and adjustable armrests have been added
for rider comfort. From a technical point of
view, the MT Push features a strong, yet
lightweight, aluminium chassis to cope
with rough terrain, air suspension for a
comfy ride and hydraulic disc brakes for
exceptional all-weather control. Hand rims
have been added for rider safety and the
ergonomic adjustable seat can be
adaptable for special requirements.
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The third product design Morgan has
been working on is the MT Evo, which is
a Mountain Trike adapted for riders with
limited hand function and therefore would
End it difEcult to operate the lever drive
system. The MT Evo has the same
excellent all-terrain performance to that
of the Mountain Trike, but a simpler
control mechanism.
The brake handle has a straightforward
pivoting handle, which operates the disc
brakes by moving your arm inwards and,
when using a gripping aid, the system
requires no Enger function to operate. The
unique direct steering means that the
rider can steer and drive the Trike with
only one arm – pivot left to go left, right to
go right – with this simple steering giving
excellent control for a smooth turn and an
easy ride across slopes.
An ergonomic loop provides an easy-touse method to drive engagement. And, as
with the design of the other Trikes, the MT
Evo also has disc brakes for Erst-rate allweather control, and air suspension for
comfort and safety.

Mountain trike in action

With the Mountain Trike Company trading
since August 2011, selling direct to
worldwide customers from its UK
premises, wheelchair users from around
the globe are beneEting from the
revolutionary wheelchair designs, such as
Laura May. She was a typical child who
loved the outdoors – climbing trees, riding
her bike – but was left paralysed following
an operation to repair her scoliosis
(abnormal twisting and sideways curvature
of the spine).
“I was amazed at the technical ability
of the Trike,” she recalls. “For the Erst
time in eight years, I actually felt ‘that
feeling’ again of being able to roll fast,
down difEcult terrain, and just enjoy it! It
works my arms and, the more you ride it,
the better skills you get. It’s a hard-core
piece of fun that gets mountain bikers, no
matter what ability, drooling onto their
handle bars – I love my Trike!”
Then there’s Jordan Fielder, who broke
his back dirt biking and thought his
adventurous days of exploring trails and
being in the outdoors were over. “I
discovered the Mountain Trike while
researching off-road wheelchairs while in
hospital and rehab,” he says. “There is
nothing else in the world that has the

Top, the MT Evo: adapted for riders with
limited hand function.
Below, the MT Push: hand rims have been
added for rider safety and the ergonomic
adjustable seat is adaptable for special
requirements.
design features I was looking for and the
versatility of the Mountain Trike. We live in
British Columbia, Canada, on Vancouver
Island. There are so many trails and
scenic locations that a regular wheelchair
could not get to. Since my Trike has
arrived, I’ve been able to explore the
wilderness together with my family. My
Etness has improved greatly since I've
been using my Trike; it exercises a whole
different group of muscles, compared to
pushing a standard wheelchair.”

Sustainable business

Meanwhile, Tim Morgan has taken on the
challenge of turning his engineering project
into a sustainable business. He continues
to custom-build each product, even offering
customers their choice of colour frame
from the extensive range. But he doesn’t
intend to stop there –already he has plans
for a geared version and is working on
designs to see if it is possible to Et a small
battery pack to the Trike. This one, it
seems, is the wheel deal.
Web: http://www.mountaintrike.com
Email: info@mountaintrike.co.uk
T: +44 (0)1270 842616
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MIND-BENDING EXPERIENCE

RIDE YOUR OWN
BRAINWAVES!
Neurosis is a thrill ride that reads the brain waves of riders as they are taken through
a virtual reality world and jolted around on a specially made platform. Climb aboard
with Professor Brendan Walker, but hang on tight

A

new kind of fairground
attraction that allows people to
‘ride their own brainwaves’ has
been developed by artist and
engineer Professor Brendan Walker.
To ride Neurosis, individuals sit in a
red chair, don virtual reality glasses and
wear a mind-reading headset to be
taken through a virtual reality world
created by Walker, along with Middlesex
University senior lecturer in Digital
Technologies, Dr Magnus Moar. The
world changes, depending on the
brainwave signals, and the chair sends
riders in all directions during this
sensory extravaganza.

www.ied.org.uk

The headset reads the electrical
activity from 14 parts of the brain and
was developed at the University of
Nottingham. The rider must control his
or her thoughts, in order to control the
ride – as the chair’s movement and
world before their eyes change to their
mood and movement.
THRILL TIME
The motion platform at the heart of the
ride was developed in partnership with
Middlesex University, where Walker
is Professor of Creative Industries.
Innovation charity Nesta commissioned
him to create Neurosis and he has been

busily engaged in working in partnership
with a number of institutions and artists,
including Arts Council England, to
develop the thrill ride.
The ‘ride’ was unveiled for the ﬁrst
time at the recent Nesta FutureFest twoday event in central London, with the
public treated to individual rides on
board Neurosis during the festival,
offering a taste of what the world might
feel like in the decades to come.
A number of people have been
involved with Walker on the project,
including ‘The Mighty Jungulator’ (artist
Matthew Olden), who has created a
digital soundtrack to further bring the

17

ride to life, and Festo, which developed
pneumatics for the motion platform.
INSPIRING OTHERS
Walker is making the motion platform
chair at the heart of Neurosis open
source and hopes it will inspire school
children to get involved with engineering
and science projects.
“Neurosis is going to allow designers
to create a whole new genre of
fairground rides, where the only
limitation is your imagination,” he
predicts passionately. “Your body is the
limit on traditional rides; on this ride,
every twist and turn is directed by your
own brain waves.
“The ride responds to you and gives
each individual a personal experience.
If you're not excited, the chair will move
faster to make you more exhilarated. If
you reach a state of meditation, the ride
will reﬂect that. The technology
responds to emotions like excitement,
boredom, frustration and meditation.”
So what are the design features
behind this extravaganza? Like all
fairground rides, there are several
integrated systems, structures and
hardware involved: brain monitoring;
visual effects; motion, lighting; sound;
and structure
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At the heart sits brain monitoring
and neuro data analysis and broadcast
system – developed with Walker’s own
research team at the University of
Nottingham. “I use a 14 channel EEG
monitor that streams data over
Bluetooth,” he explains. “This goes
into the Performing Data Platform,
which has been developed to enable
creative projects taking any sensor
input, analysed, and broadcast to drive
visualisations and actuators etc over
local networks or the www. The
analysed brain data gives us an
additional four affective states to
play with.”
IMMERSIVE WORLD
This data is then shipped over LAN to
the processor used to create an
immersive VR (virtual reality) world
in Unity (popular computer gaming
development software). “I developed
this world with Magnus Moar at
Middlesex University. I use the 14
channels of raw EEG and the four
affective states to ‘draw’ the world in
real time: controlling the twists and
turns of an emergent tunnel, along with
its colours and tempo. The rider
appears to tumble chaotically through
this world. I take two camera

perspectives from this world: the rider’s
ﬁrst-person perspective is seen through
VR goggles; the audience sees the rear
view (where the rider has just come
from) projected behind the rider.”
MUSCULAR PERFORMANCE
Rider motion is provided by a special
piece of kit – the MDX ReAex, a six
degree of motion platform developed
with Middlesex University. “This uses six
computer-controlled air muscles, which
can create movement and rotation in the
x, y and z planes,” Walker reveals. “The
platform has a life outside Neurosis. It’ll
become an Open Source project for UTC
secondary school children to build their
own, using parts sponsored by robotics
company FESTO. Motion platform control
comes from a physics model built inside
the Unity VR world.”
The music and light show was
developed with Matthew Olden, using
MAX MSP and DMX control. “Lighting
and music are also controlled by live
brain data streaming over our LAN.
Meanwhile, the motion platform and
light show are spatialised on a static
scaffolding structure.”
That covers the technical design
aspects worked on with each partner to
develop and produce. The creative
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MIND-BENDING EXPERIENCE

GETTING NEUROSIS AIRBORNE

Prof Brendan Walker
Arts Council England funded research and
development of the Neurosis thrill ride concept,
while a commission from innovation charity Nesta
(www.nesta.org.uk) funded site specific installation
at FutureFest. There was also vital support from the
University of Nottingham and Middlesex University,
along with that of individual artists Matthew Olden
and George Tomlinson.

Professor Brendan Walker. “The bed never
happened, but I continued to develop the motion
platform with Middlesex as a much bigger idea.
The brain monitoring aspect emerged in 2014
during my early experiments looking at the effect
on the brain of eating food. All other aspects –
theatre, sound and light – I have an ongoing
working relationship with those people.”

TIMELINE TO TAKE-OFF

OBJECTIVES & GOALS

First conversations took place with Nesta
FutureFest curator Pat Kane in January 2013. The
idea of the motion platform emerged in 2014
during discussions with Thorpe Park about
developing a ride simulator as a bed in one of their
hotel rooms “I would detect REM sleep, then subtly
replay motions of park rides to try to get the
sleeping visitor to relive the rides in their dreams,”
says the man behind the Neurosis project,

design is another ball game altogether,
he says, and really what drove
development of all this technology.
“The idea was informed by several
previous projects I’ve created,
particularly ride experiments like
Breathless [see http://bit.ly/1jQAfRs]
and body monitoring projects such as
Duality [http://bit.ly/1RdOD0l].
“It was also informed by my more
commercial work, consulting for theme
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Primarily Art: this is a kinetic lighting sculpture and
live performance, which borrows from fairground
language and current popular science.
Entertainment: To be the world’s first brain
controlled fairground ride; to influence the theme
park industry.
Science: “I understand neuro data enough to
be able to do amazing things with it” – Professor
Brendan Walker.

park ride design. The music (Bangra
jungle) and colours came from my
speculation that cultural inﬂuences in
ride design will start to emerge from
BRIC countries in 2050 – hence the
Indian vibe. The visual imagery – circular
projection = stained glass window, the
start bust effect lighting = sacred heart
– and elevated platform create a
spiritual experience and elevate the
rider to a deity.

REALITY CHECK
The fact the rider is at height of 2m
above the =oor adds real jeopardy, he
adds. “When they tumble in the virtual
space, they are not too sure whether it
is for real or not. Even the way the stairs
are designed, for riders to emerge from
behind the ride to face their audience, is
all created to add layers of anticipation.
“Finally, because I could never get a
high volume of riders through Neurosis,
I designed the experience as a theatre
show, to entertain a much larger
audience of spectators, many of who
never get to sit in the chair themselves.”
This was where the theming and
theatre set design and build, in
partnership with theatre set designer
George Tomlinson, proved invaluable.
All systems were developed
independently. “I had the overview.
Each system was tested at point of
interface with the next. This agile
approach to development was
necessary, because of limited
resources and the complex nature of
the project. It also allowed me to have
individual creative discussions with
each of the producers in these
systems. At the heart of the project was
the script – my narrative for the ride.
Everyone was working to this.
“I articulated all systems, in terms of
delivering experience that would be
layered on top of that script: lighting,
sound, vision, motion. I was conﬁdent
that, when I brought the systems
together, they’d become much more
than the sum of their individual parts.”
WHY ‘NEUROSIS’?
“I plan on culture and tradition of
naming fairground rides: ‘Neuro’
because of the brain, ‘Neurosis’,
because I want people to be
apprehensive about the experience they
are about to sample and the lasting
effect it might have on their brains,”
states Walker. There is also a subheading: ‘Ride out of your mind’, with
that teasing play on words.
But how is the ride being promoted to
the next generation of engineers? “Ride
it, see the power it has to affect
people’s emotions, see how the concept
has the power to captivate people’s
imaginations,” advises Walker, and then:
“Go build your own!”
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rriving at Loughborough for the
17th Edition of the Engineering
& Product Design Education
(E&PDE) conference, we were
delighted to End the rain was holding off
– a welcome sight, to be continued for
the duration of the conference. Ahead of
registration, we had the opportunity to
explore the town and End out more about
what makes our host town so special.
The engineers amongst us will note
the nearby Great Central Railway
has the only double track preserved
steam railway in the UK, while all
will be interested in Loughborough
being home to the ‘Ladybird’ book
series, famed for their technical
illustrations and an inspiration
to many.
The conference was held at the
Loughborough University Design
School within its award-winning
new building and saw 124
delegates, representing 28
countries, presenting 107 papers
over two days. Early registration
was hosted by the E&PDE
Committee, and canapés and
Prosecco were enjoyed by
delegates while acquainting
themselves with new and old colleagues.

HISTORY IN THE MAKING

A welcome talk was provided by the IED,
with chief executive Libby Meyrick
offering an historical perspective to the
organisation and its achievements. How
many knew the IED began in 1945 as the
Institution of Engineering Isometricians or
that the IED was one the Erst institutions
to introduce a CPD scheme in 1981?
We were joined by Dr Caroline Simcock,
member of IED Council, who spoke about
the newly introduced Chartered Technical
Product Designer (CTPD) registration,
outlining the process of assessment and
portfolio of evidence validation required.
The formal introduction was provided
by Tracy Bhamra, Pro-Vice Chancellor for
Enterprise at Loughborough Design
School. Tracy took the opportunity to
showcase the design school and
university, encompassing the facilities,
programmes and their achievements.
It was interesting to note that the
lecture theatre, The Bradgate Room,
was modelled upon a 1950s’ Cabaret
nightclub.
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RIGHT ON

TRACK!
Nigel Garland reflects on the many high points of the 2015
Engineering & Product Design Education conference, held at
Loughborough University Design School

Our keynote talk was delivered by
Sebastian Conran, who provided us with
a backstory to his evolving design career
and valuable insight into design
evolution, examining “anti-design” and
how we might measure and perceive
value. He specifically emphasised the
linear nature of design and the
importance of planning.
The programme was thoughtfully
distributed across four strands with
popular subject areas, such as problembased learning, collaboration, teaching
methods and pedagogy allocated
multiple sessions. Discussions were
robust, but supportive; one of note
identified the fear of failure from
graduates arriving with no knowledge
beyond their assessments, while another
found collaborative teams worked well
with distributed workloads throughout
the design process until the realisation
through CAD modelling where they
gravitate to one person. I am sure the
many educators amongst you have views
on this (perhaps by way of a future
article for Engineering Designer?).

Nigel Garland: inside view on the 2015 Engineering
& Product Design Education conference.

JOURNEY INTO SPACE

Loughborough is conveniently located
close to neighbouring Leicester, which
made for a pleasant journey to the
National Space Centre for the
conference dinner. Upon arrival,
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E&PDE 2015

Left:
Gemini TTV-2 Paraglider test tow vehicle,
National Space Centre.
Below:
Soviet-era Soyuz capsule, National Space
Centre: a genuine ﬂight spare.

organised in conjunction with Sharing
Experience in Engineering Design (SEED)
at Hatfield Polytechnic.
I asked them: “What makes you come
keep coming back; what makes it
special?” Brian felt it was down to the
people who make the conference, “more
important than the presentations”, and
that it “covers the full breadth from

the cross-disciplinary collaboration that is
engendered from the meeting of opposite
ends of the design spectrum.
The conference was drawn to a close
by Dr Parkinson, who thanked the
conference programme committee,
review committee and session chairs for
the hard work done over the past year in
bringing the conference together. Finally,
he thanked Loughborough Design School
for its hospitality and those presenting
at E&PDE for taking the time out, in
order to share their work.

THE WINNERS

delegates were treated to a range of
space-themed cocktails such as ‘Martian
has Landed’, ‘Lunar Eclipse’, ‘Red Dwarf’
and ‘Solar Flare. With such an array of
unusual offerings, it was not surprising
that some delegates discussed the
number of samples required for
Gaussian distribution.
It wasn’t long before we were whisked
away on a journey of time and the
universe by the planetarium simulation,
followed by dinner where we were well
catered for with that most traditional
English fayre of roast beef, after which
we were free to explore the museum or
ride the rocket simulator before returning
to Loughborough.
During the final day of proceedings,
I took the opportunity to discuss the
nature of the E&PDE conference with two
of its most long-standing delegates,
Dr Brian Parkinson and Eurlng Colin
Ledsome. Brian has been attending
since 1992, while Colin precedes this
quite considerably, being something of
a regular since 1980 when it was
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Applied Science and Engineering to Arts
&Crafts and Product Design.

CHANGING TIMES

Asked how things have changed over the
years and what stands out, Colin felt
that in the earlier years it was “..all
about engineering”.
Both felt that there had always been a
strong focus on engineering, but this had
transitioned towards product design and
industrial design more recently. I then
enquired what they felt had dropped out
“that they lament”.
Both also commented that there
was far less manufacturing than there
used to be at conference, with Brian
stating that he would “really like to see
more engineering design, especially as
the UK are repatriating manufacturing
and engineering back to the UK and
encouraging young people into the
profession”.
Finally, I asked them: “What were the
key innovations from the conference?”
Again, they were both in agreement with

During the conference, a range of voting
systems was used to decide the winners
of various prizes, presented by Dr Brian
Parkinson as follows:
•Best Paper: Nanad Pavel and Mikael
Omlid – Oslo and Akershus University
College of Applied Sciences, Norway
•Best Presentation: Luis Fernando
Patino – EAFIT, Colombia
•Best Student Paper: Marte Soderlund
– Hogskolen IOSIO og Akershus.
The organising staff – Andrew Weeks
(Loughborough), Judith Grace and
Charlotte Whitehead (IED) –were thanked
for their assistance during the run-up to
the event and during the conference
itself. Judith returned the compliment
when presenting a special award to Dr
Parkinson, who is standing down as IED
representative on E&PDE.
Finally, Guy Bingham thanked all
those present on behalf of Loughborough
Design School before declaring the
conference formally closed and handing
over the symbolic E&PDE Key to Aalborg
University, Denmark.
The team from Aalborg – Nis Ovesen,
Kaare Eriksen and Christian Tollestrup –
enthusiastically invited delegates to join
E&PDE16. Delegates will have the
opportunity to visit the impressive Utzon
Centre, which is on the waterfront in
Aalborg and a vibrant cultural centre.
It is a direct presentation of art,
architecture and design completely in
the spirit of Jørn Utzon – designer of the
Sydney Opera House. This will be
followed by the Conference Dinner at
Søgaard Brewery in the centre of
Aalborg. We hope you will join us for
E&PDE16, which I am sure will be as
equally rewarding as this year’s event.
More details: www.iepde.org/epde16.
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Speed date for

E

very concept, design and
iteration has to start
somewhere. So often it comes
back to that basic question:
what is it you’re fundamentally trying to
achieve? Deﬁning that, clearly, sets the
tone for the entire project, as it becomes
an integral philosophy overseeing the
design process that follows.
For automotive engineers, this
philosophy has arguably been the same
since the time of Henry Ford: produce a
vehicle for transportation. Yes, carmakers
go off and focus their efforts on different
things, from being off-road capable to
being an economic commuter car. But, at
the heart of it, the fundamental aim of a
road car is to transport people and that is
never comprised. So, when someone
comes out and says they want to design a
car, but start from somewhere completely
different, is it madness or genius?
“We set out to produce a piece of
sports equipment and had a really clear
goal: make the best driving car possible,”
says Ian Briggs, design director at BAC.
“The moment you start from there, you
realise you’d never dream of creating
anything else but a single seater. You don’t
see a snowboard with space for a mate.
Yet, because cars are a method of
transport, they have never been looked at
in this way. We were never tempted
to think about passengers
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or space for golf clubs. Everything that
improved the car was in, everything that
didn’t was out.”
The BAC Mono was designed by Ian
Briggs and engineered by his brother Neill,
and both followed the same fundamental
design philosophy: produce a road legal
track day car that promises to deliver the
purist driving experience.
The Mono shot to fame when it literally
sent ripples across the face of Jeremy
Clarkson (yes, him!) on Top Gear during a
test drive. It also set the second fastest
lap time ever for a road legal car on the
show’s circuit. So did they expect such a
rapid lap?
“It was our secret hope,” reveals
Briggs. “But it is only from the point of
view of you’re paying a high price for
performance. We had to be that fast to
conﬁrm that, if you do away with aircon, a
roof, doors and place for your mate, what
you get in return is a lot of dynamics in
the vehicle, how it feels to drive, and
ultimately a very quick car.”
The Mono has something unique about
it, perhaps a certain Britishness and
Northern spirit that has been able to
challenge convention and bring together

both engineering prowess and sublime
design aesthetic. The whole concept of
making a hybrid road/racing car is a brave
and novel one, but in the Mono it really
works.
The Briggs brothers are unsurprisingly
no novices. Both have comprehensive
industry experience as design and
engineering consultants working for names
including Porsche, Mercedes and Audi,
along with Lufthansa and even luxury yacht
makers. And despite selling a single
product, and to date producing just over
thirty of them, the Mono is on magazine
covers around the world. For those that
can afford the price tag (thought to start at
around £110,000), it delivers on the
promise of that pure driving experience.
The car uses a pushrod suspension
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DESIGN COMPLEXITY

singles
system with damping elements that can be
adjusted for the road or track, for dry and
wet conditions, and it leaves a lot of scope
for setting up the car for a particular need.
As you would expect, it is incredibly
light and uses a carbon ﬁbre composite
construction over the top of a seamless
tube laser cut steel chassis and roll bar
structure. While it isn’t designed to
produce all that much down force, it has
mechanical grip in abundance, which
makes it the driver’s car it sets out to be.

It’s one of the fastest cars on the market, and is full
of elegance and style. But the single-minded design
and engineering effort has no place for passengers.
Justin Cunningham finds out why.

“We wanted to design a car that didn’t
exist,” stresses Briggs. “No one has ever
done a pure single seater for the road and
it means the only thing not symmetrical is
the intake and exhaust, and the wiring that
runs down one side. The steering rack is
right in the middle, where it should be.”
Although climbing into the Mono is
reminiscent of getting into a single seater
racing car, the cockpit is covered in fabric,
and is far more elegant than the rough and
ready inside thoroughbred track car. This
was critical for Briggs to include subtle
features that make it comfortable and
elegant, and not just fast.
One notable example is making sure
the helmet will not bang against a hard
surface, instead it only touches soft fabric.
And non-slip fabric is above the steering
wheel, so it doesn’t slide off when it is
removed getting in and out. All practical,
but insightful, touches that blend
ergonomic design with the more brutish
world of motorsport.
In turn, the engineering mind of Neill
Briggs has delivered a car that is just as
technically sound as it is aesthetically
pleasing. The two have been able
to push the relationship

between engineer and designer further
than is normally possible. However, it was
not without some sibling rivalry.
“There were heated moments, of
course,” admits Briggs, smiling. “But it
was good, as there was a line. For
example, I wanted rose joints all round.
Neill told me that it has to work as a road
car. We didn’t want a jarring ride or things
needing replacing, or even breaking after
six months because of bumps in the road.
And he was absolutely right.”
While many might view being a small
car manufacturer in the north west of
England as a hard place to be truly

SPECIFICATION
Powertrain: Cosworth 2.3L or 2.5L
4-cylinder, normally aspirated, to give
285hp or 305hp.
Transmission: 6 speed sequential
semi-automatic
Kerb weight: 540kg
0-62mph: 2.8second
Top speed: 175mph
Seats: 1
PHOTOGRAPHS: DEAN SMITH

DESIGN COMPLEXITY

SIMILARITIES TO FORMULA ONE
There are many aspects of the design of the
BAC Mono that take inspiration from the world
of F1, and wider motorsport sector. The process
of having to climb in to the car with the steering
wheel off gives that immediate sensation that
you’re getting into a racing car. And then a
custom moulded seat and steering wheel
further adds to the feeling that this is a car built
around you.
The steering wheel is moulded to the driver’s
hands using clay, which is then scanned and
digitised before being 3D printed in rubber. This
is then wrapped in leather, and integrated with
various buttons and a display.
It is one of the most striking aspects of the

successful, Briggs’ outlook is full of
optimism. He actually sees the position of
the business as an opportunity to improve
the product and be competitive.
“The pedal box is our own design and
is milled from a billet of aluminium,” he
explains. “There is nothing here that is
bought, except the master cylinder. There
is seven hours’ machining in the shear
plate alone. A big OEM might buy a press
tool, produce hundreds or thousands of
that part and pay a few pounds for it. But
the advantage we have is that we can
afford to put an expensive part there,
which even sports car manufacturers
can’t. We might pay £300 for the part, but
we only produce 50 cars a year.”
All this means the car looks well
engineered and can command its premium
price tag. And for Briggs, it means that any
changes to the design are immediate, with
no lock -n because of existing tooling.
“We turn disadvantage into advantage.
We do that all over the car, and have
a business and product that doesn’t
ﬁght head to head with the bigger
manufacturers on their terms.” And this
philosophy goes way beyond the design
and engineering of the Mono itself,
running through the heart

esof the business. The fact that BAC
doesn’t have dealers to service cars all
over the world has also become a point to
leverage. Instead, it sends an engineer in
person to wherever they are needed.
“We send the guy that built the car to
the owner’s house,” said Briggs. “So
again, we turn the fact we don’t have
dealerships all over the world into an
advantage as the customer gets great
service. And that is what you need to do
as a small business.”
The short-term success of the Mono
has seen the team move in the last 18
months to a factory in Speke, Liverpool.
BAC is now in the process of ramping up
production to meet demand and by the
end of the year hopes to be producing one
Mono a week. “It is a hell of a challenge
building a Mono. There’s something like
1,500 components from 100 suppliers.
We are just going step by step.”
And, to add to its complications, the
company has recently increased the
engine capacity, where customers
so desire, from 2.3L to 2.5L. This
will increase horsepower from
280hp to 305hp. But a turbo

car: the view you get sat inside. But despite its
fanciful appearance, upon closer inspection it is
simple to ,gure out and use.
“People have seen F1 steering wheels and
when they sit in the car, they get that feeling,”
said Ian Briggs, design director at BAC.
The seat is moulded to the driver’s body and
buyers have to attend a ‘sitting’ – quite literally
– to have the seat custom made for their body.
In addition, the website has a con,gurator
that allows potential buyers to go through a raft
of personalised options from colour of
bodywork to other F1 inspired functionality such
as brake bias adjustment from inside the
cockpit.

engine, much like the world of current F1
cars, is inevitable. “At the moment, all the
engines are made by Cosworth and
normally aspirated. We’ve not gone down
the turbo route yet, but will have to at
some point, I’m sure, to get emissions
down. While the 2020 emissions
regulations do not affect us, as we don’t
produce enough cars, if you want road
registration in much of mainland Europe
you need to meet Euro 6 emissions
standards.”
Beyond this, the Briggs brothers have
big plans, possibly a Mono race series or
possibly something completely different
again. For the time being, however, with
current national 8gures showing the
growing success of the UK car industry,
the Briggs brothers are pleased to be part
of the in-crowd - and to continue their
reputation as industry innovators.
www.bac-mono.com
This article is reproduced courtesy of
Eureka Magazine.

Removing the composite bodywork shows the
full extent of the Mono’s motorsport credentials.
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CELEBRATING ENGINEERING DESIGN

OUT OF THE

DARKNESS
INTO THE

LIGHT

The world would be a very different place, if it weren’t for the invaluable contribution of
engineers down through the ages. Marshall Brain, creator of the hugely popular ‘How Stuff
Works’ series, here chalks up their many triumphs and achievements

W

here would the human
species be today, if it
weren't for engineers? We
would be back in the
Stone Age really. Because the modern
world is brought to us by engineers.
Just look around you right now and you
can see that this is so. Nearly every
device, appliance, tool or object you
see is made possible by the largely
invisible work of millions of engineers.

For example, on my desk I have a
laptop on which I am typing this article.
Every piece of this device, from the
keys I type on, to the screen that
displays the text, to the chips and
batteries inside, is the product of
engineering.
And next to my laptop is a sheet of
paper, which seems much simpler, but
which required a number of engineers
as well. In the case of the paper,

engineers had to design a system to
reliably turn wood into perfectly uniform
pulp, and then another system to
reliably turn the pulp into a consistent
and strong sheet of precise thickness
and stiffness. That way, the sheet of
paper can go into the nearby laser
printer without jamming up its
internals. Nearly every single thing we
use today, from the water we drink to
the cars we drive, to the TVs we watch,

The old mill wheel at Bridport brewery, Dorset UK
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Apple’s Steve Jobs. The most recent iPhone
seems like an engineering miracle, says
Marshall Brain.
simply would not exist, were it not for
the engineers that make them
possible.
ENGINEERING MARVELS
And then there are the engineering
marvels that really shine – the things
that make us stand up and take notice,
the things that make us proud to be
human beings.
These are objects and structures with
visceral beauty and elegance in their
design, and they come in a whole variety
of shapes and sizes.

An archetype in this realm is the
products that come from Apple, which
distinguish themselves in both their
outward appearance and feel, as well
as in the way the internal software
functions. The most recent iPhone
seems like a miracle really – such a
startling amount of technology and

China, Great Wall. Simatai, a section of the Great Wall located
in the north of Miyun County, 120 km northeast of Beijing.
functionality packed into a thin and
elegant case. Think of everything
crammed in there: a processor capable
of billions of calculations per second,
combined with at least .ve different
radio systems and their antennas,
combined with a brilliant touch screen,
and two cameras, and gigabytes of ﬂash
memory, and accelerometers, and the
GPS system, and a compass, and a
light, and a battery plus its charging
system, and... If you really think about
it, the question you inevitably arrive at
is: “How is this even possible?” How
can it all possibly .t? How can it work
so well? How can tens of millions be
manufactured so precisely and so

Team Ferrari F1. Formula One Test Days at Circuit de
Catalunya. Montmelo, Spain. February 28, 2015
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reliably? How can all those radio waves
be transmitted and received without
colliding with each other? And the
answer is: it's the engineers.
They make devices this complex and
this beautiful, and so simple that you
can hand an iPhone to a .ve-year-old
and the child can play with it happily.
WINNING FORMULA
Or think about something completely
different, like a Formula One race car.
Here the complexity is right out in the
open, and the form follows function to
the maximal extent. There are the
massive tyres and suspension system
completely exposed, with the driver
taking those components to the limits
of adhesion in every manoeuvre. There
are the front and rear wings, whose
intention is to increase the adhesion as
much as possible through massive
down force. There is the highly tuned
engine, producing hundreds of
horsepower in the lightest possible
package, while at the same time
serving as part of the structure of the
car – the engine block is also a bridge
connecting the rear axle and
transmission to the rest of the car.
And then the giant radiators dumping
the waste heat from the combustion
process into the airstream so that
same block doesn't melt. Engineers
create a perfect machine like that.
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Tokyo train railway transport bullet train: fast ,efﬁcient service.
The twin towers of the World Trade
Center in New York, although they no
longer exist, represent the same
engineering ethos. Each ﬂoor above the
lobby was basically identical and nearly
an acre in size. A central utility core
housed things like elevators, stairs, the
HVAC system, water, restrooms etc.
It also housed massive beams to
give the building its strong spine. An
outer wall of glass and steel wrapped
the exterior of the building. And then
trusses connected the core to the outer
wall to support each ﬂoor. The ﬂoors
were completely open, with no posts
needed for support. That same design
was replicated over and over for

hundreds of ﬂoors – so simple, so
elegant, so light and open.
GREAT WALL – GREAT DESIGNS
Engineers have been doing these kinds
of things for millenia. The Great Wall
of China is a perfect example.
Construction began over 2,000 years
ago and reached its zenith in the 16th
century, with something like 25,000
watch towers and over 5,000 miles
of coverage. Roman engineers
incorporated waterwheels into their
mills long ago – a great example is the
16-wheel ﬂour mill at Barbegal built in
the fourth century AD. Engineers
brought trains to life in the early 1800s

and they have been advancing steadily
through a million engineering
improvements. The latest incarnation
is the modern bullet train and the
prospect of trains zipping through
evacuated tunnels at mach 1 or even
mach 2 speeds now seems
tantalisingly close.
These are the kinds of things
engineers create in our modern society.
They make our lives tangibly better
in so many ways and they often do
their jobs so well that we take them
completely for granted. Power comes
out of the wall 24x7, to the point where
we don't even notice it until a hurricane
takes down some power lines. Perfectly
clean and clear water comes out of the
tap and goes back down the drain so
ef8ciently that it is nearly free. Food is
reliably produced, transported and
distributed in varieties and variations
that boggle the mind, and often at
surprisingly low prices, because
engineers have automated nearly every
part of the production process.
Everything works so well that we
are barely aware of the remarkable
engineering that underpins this. Yet it
is all miraculous, especially when the
modern world is compared to where we
came from. At some point in the past,
human beings were basically animals,
huddling in caves or crude huts in the
darkness. It is nearly unimaginable
that we have progressed so far as
a species. And almost all of that
progress has been brought to us by
engineering.
It is truly something to celebrate.

Marshall Brain is author of ‘The Engineering Book: From the
Catapult to the Curiosity Rover, 250 Milestones in the History of
Engineering’. Creator of the hugely successful ‘How Stuff Works’
series, he provides a detailed look at 250 milestones in
engineering, covering various areas, including chemical, aerospace
and computer engineering, from ancient history to the present.
The topics embrace architectural wonders like the Acropolis,
the Great Wall of China and the Eiffel Tower; transportation
advances such as the high-speed bullet train; medical innovations,
including the artiﬁcial heart and kidney dialysis; developments in
communications, such as the mobile phone; as well as air
conditioning, DNA ﬁngerprinting, the large Hadron Collider, drones and more.
To order your copy of The Engineering Book at the special offer price of £18.75, plus p&p (RRP £25),
please call 01273 488005 and quote code: R4876. Closing date is 28 February 2016. Please note:
p&p is £2.95 for the ﬁrst item and £1.95 for each additional item.
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NEWS FROM AROUND THE UK

WELCOME TO THE IED!

The IED is delighted to welcome three new members. From left to right are Jake Haggerty, Stuart Poople and Richard Ash, all of CB&I,
Paddington, pictured with their new certiﬁcates of membership.

BS 7000 – THE NEXT STEP UP
BS 7000 Part 2 'Design management systems – Guide to managing the design of
manufactured products' has been a popular standard for some years. The new
edition for 2015 is a full revision. It introduces multi-lifecycle considerations to
meet the recommendations given in ‘BS 8887 Design for manufacture, assembly,
disassembly and end-of-life processing (MADE) – Part 1: General concepts, process
and requirements’. The text has been restructured to improve clarity and incorporate
the new material.
“This is a fundamental document for all design practitioners and students,” says
the IED’s Colin Ledsome, a member of the committee that produced it. “It does not
depend on any particular design method, but aims to provide a reminder of all the
factors which must be considered for a successful design outcome. It separates the
considerations of more senior staff, who have the design activities of the whole
organisation to consider, from those of each design team working on speci8c
products.
“Its guidance also applies to contract organisations, who may be working on a
speci8c aspect of a product. It should be of interest to SMEs working in more niche
markets, with shorter production runs, as well as larger organisations with several
ranges of mass-produced products.”

JOINING THE SPECIAL
RANKS OF CTPD

Colin Ledsome:
this is a fundamental
document for all
design practitioners
and students.

IED CEO Libby Meyrick presents Rob Marchant with
his certiﬁcate for Chartered Technological Product
Designer (CTPD). Mr Marchant, managing director of
MarchantCain Design, ranks amongst the ﬁrst designers
in the UK to receive the award.
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Institution News
EVERY PICTURE
TELLS A STORY
We were delighted to receive a letter from Sharad
Pradhan BE(Mech) Hons CEng MIET MIED in
response to our coverage in the September-October
issue of the IED’s 70th anniversary.
“I have been a member of IED since 1963. It was
interesting and nostalgic to go through the
September issue, and your review particularly
touched my emotions. I thought one thing was
missing, however. I distinctly remember visiting the
quiet and lovely headquarters of IED on Portland
Place, London. I used to see Mr Booker, a pleasant
and helpful ofﬁcer and gentleman. There was no
mention of the original place or, better still, a
photograph where it all began.
“The pictures of the bygone age, including the
draughtsmen working at the traditional drawing
boards, brought back some memories. But my
memories go back to my working experience in India
55 years ago where we had to print our drawings
using the old glass frame to expose them in the
sunlight and ‘ﬁx’ the resulting image, using the hypo
solution, and then hang the papers to dry. A long
process, which was later on improved by
the introduction of ammonia, instead of hypo, and
no drying.
“I moved on from this to my 52-year career in
England where I retired in 2007, closing my 27-yearold consultancy business. There were no calculators
in the old days. We used slide rules for calculations
up to two decimal places and log tables for more

NEWS BITES

Don’t miss the
deadline!

accuracy. I remember using seven-ﬁgure log tables
for very accurate calculations for jig and tool design.
We had a mechanical calculator in our design
ofﬁces in Croydon, but only the chief engineer was
allowed to use it.
In the lift industry, where I spent most of my
working life in the UK, there were no lift packages
that are bought today. We had to design most of the
parts, including safety gears, pulleys, hydraulic
cylinders and pump units lift slings, structural
elements and lift cars ourselves. Everything was
made in our workshops. In a world without
computers, all the structural calculations were done
manually. I still have the old Dorman Long book of
tables that I always used.”
Our thanks to Mr Pradhan for sharing those
memories with us.

Opportunities materialise

Hinton Lecture beckons

Materialise are offering a free 3D printing workshop to IED
members at their centre in Catcliffe on 18 November. The
workshop will offer the opportunity to get hands-on with 3D
printing materials, and to ask questions and exchange ideas
with the team at Materialise. To book your place, go to:
www.materialise.com/3DPAcademy/register.

The Royal Academy of Engineering is holding its annual Hinton
Lecture at its headquarters in London on 24 November. The
subject is 'Creating underground infrastructure, the role of
Geotechnical Engineering'. Professor Robert Mair CBE FREng
FRS will give this year’s lecture. Tickets cost £12 each.
More details can be found at www.raeng.org.uk.

Elections & Registrations
Transfer to Member
Charlie Irving
Elliot Tanner
Peter Philip Yates

Bristol
Montogmery
Hedgerley

Election to Member
Christopher Donovan Beeker
Norwich
Edwin George Coombs
Leamington Spa
Aleksandra Anna Papierkowska
Bristol
Alun Thomas
Blackwood
Kathryn Thompson
Rotterdam

www.ied.org.uk

Transfer to Graduate
Catherine Cairns
Daniel Graham Farmer
Keiran Paul Harrison
Lewis McGregor
Cara O’Sullivan
George Peryer
Carl Sunderland
Anthony Sophocli
Lucinda Anne Spraggs
David George Willsher

Falkirk
Watford
Great Plumstead
Windsor
Battle
High Wycombe
Stoke-on-Trent
Enﬁeld
Hayling Island
Stotfold

Election to Graduate
James Paolo Carlos
Katie Cooper
Andrew Walton

Cardiff
Rugby
Bristol

Election to Student
Oliver Matthew Warlow

Coventry

ENGINEERING COUNCIL REGISTRATIONS
Incorporated Engineer
Matthew Ian Alfredson
Bromley

CTPD – if you've registered
an interest in gaining your
Chartership in Product
Design under the
Grandparent process, there's
still time to submit your
portfolio of work before the
deadline of 31 December.
Send all submissions to
Sue@ied.org.uk. If you've
not yet started the process,
or want to ﬁnd out more
about the Chartership, visit
the IED website and go to
http://www.institutionengineering-designers.org.uk
/membership/becomingame
mber for details.

IED self-employed
register

Are you a self-employed or
freelance designer? Did you
know that the IED runs a
self-employed register, which
is viewable and sortable by
the members of the public,
with the aim of promoting
the services of our selfemployed members? The
service is free to IED
members. Contact
Charlotte@ied.org.uk to have
your details added to the
register. If you're already on
the register, go to the IED
website to check your details
are up to date. There is a link
from the home page.

Time to pick up
your pen

We're always looking for
interesting and inspiring
articles for our journal. All of
our members work in
innovative industries and
we'd love to hear about the
latest project you're working
on, or the research you are
carrying out, or a problem
you've solved that might be
of interest to other IED
members. And don’t forget
that our editor and his team
are there to help you all the
way through the process. So,
please send a brief summary
of your chosen topic to:
Libby@ied.org.uk
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WHAT’S HAPPENING
Dynamic performance at ASDEC

The University of Leicester’s Advanced Structural
Dynamics Evaluation Centre (ASDEC) has been
recognised as making the most important
contribution to UK business of any research
commercialisation or knowledge exchange activity
in 2015.
The Research Council UK, together with
PraxisUnico, gave ASDEC the ‘Overall Winner 2015’
prize at its annual Impact Awards, having earlier
recognised that ASDEC had also made the best
‘Contribution to Business in 2015.
ASDEC is a business built on the expertise of
the University of Leicester in 3D laser vibrometry and modal analysis. The facility consists
of a laser vibrometry testing rig, which is unique in the UK and one of only three in the
world commercially available.
ASDEC employs the newest and most effective way of measuring vibration, laser
Doppler vibrometry (LDV). This depends on very accurate measurement of the deGection
of laser beams as they strike a vibrating object.
The reGected laser reveals the deGection of the target. Reducing vibration is the aim of
design engineers across multiple industries, a goal often obstructed by the difFculty of
obtaining good measures of vibration as it happens.
Professor Sarah Hainsworth, pictured above, lead academic and director of ASDEC,
said: “Our engineering expertise is key to solving problems and developing new designs
for industry across a broad range of sectors and our professional team brings a wealth of
industry and academic expertise to provide analysis capability with unprecedented
measurement speed, reliability and resolution.”

100FT BRIDGE CONSTRUCTED OUT OF MECCANO
Engineering students in Belfast have set a world record with a 100ft bridge
constructed entirely from Meccano. A total of 11,000 pieces of lightweight metal
went in to the span across part of the River Lagan. A Guinness World Records
ofﬁcial has conﬁrmed that it set a record for the world’s largest such construction.
The event was the result of a year-long project by Queen’s University Belfast’s
School of Planning, Architecture and Civil Engineering. Academics and students set
about creating the bridge, with the help of local school children. McLaughlin &
Harvey, a leading NI civil engineering contractor, provided technical support and
advice to the student team regarding construction and installation of the bridge.

Turing biography: fresh insights
GCHQ recently hosted the ofﬁcial launch of a new book
commemorating the life of legendary Bletchley Park codebreaker
Alan Turing. ‘Prof: Alan Turing Decoded’, written by Turing’s
nephew Sir Dermot Turing, celebrates an extraordinary man,
mathematician, codebreaker, computer scientist and biologist.
Alan Turing made a crucial contribution to the cryptanalytic
success of GCHQ’s forerunner, the Government Code and Cypher
School, at Bletchley Park during World War II. He designed the
Bombe, the ﬁrst special-purpose cryptanalytic machine, made
major contributions to the exploitation of the German Naval
Enigma and laid the foundations for modern computing.
GCHQ director Robert Hannigan commented: “The successors
of Alan Turing at GCHQ today continue to be inspired by his
achievements in defence of his country.
“Our diverse workforce is a re:ection of how much has
changed since Turing’s time, but we share the same creative
spirit and passionate dedication to our work,” he added.

Your chance to shine at the Semta Skills Awards!
Nominations are now open for the Semta Skills Awards 2016. This is the chance for
IED members to have their commitment to skills recognised, and to celebrate the
efforts of apprentices and graduates at a glittering event, hosted by the BBC’s Steph
McGovern, a former winner of the ‘Young Engineer for Britain’ title.
Semta represents all of the 145,800 engineering and advanced manufacturing
organisations across the UK, and wants to encourage entries from companies across
all sectors and sizes. “We know the vital role that (IED] members play, in terms of
economic contribution, job creation and skills development. That’s why we want to see
your members getting the recognition they deserve,” it states.
Companies can nominate themselves or an individual in their organisation.
Individuals can nominate themselves. Nominations close on 30 November 2015, so
you need to move fast!
The ﬁnalists and winners will be announced at a glittering Gala Awards Dinner on
10 February 2016, at the Park Lane Hilton, London. For details of all the categories
and how to nominate, visit www.semta.org.uk/skillsawards.
Ann Watson, CEO of Semta, said: “The Semta Skills Awards celebrate the very best
of British engineering, recognising the achievements of talented people and businesses
which make this such an inspiring sector to work in.”
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Ann Watson,
Semta CEO.
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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 quali1ed Members as Chartered
Environmentalists (CEnv), Chartered Engineers (CEng), Incorporated
Engineers (IEng) or Engineering Technicians (EngTech) and Chartered
Technological Product Designers (CTPD). 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

shows commitment to

Why become a member of the IED?

continuing professional

Membership of any professional body gives you professional recognition and
status, and an acknowledged code of conduct to work to. Membership of
the IED gives you the added credibility of being acknowledged for the role
you play in Design and Innovation, and helps to develop your skills and
knowledge in these areas.
As well as the various registrations, membership of the IED gives you the
opportunity to meet with other designers and discuss issues particular to
your 1eld 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 1elds, plus those who teach these skills.

development and promoting

ÒFor any design engineer hoping
to pursue a career in industry,
membership and registration

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.Ó
BH, Chartered Engineer

How do you join?
We have made the application process as simple as we can. To maintain
the high standards of membership, we need all prospective members to:
■ Complete an application form
■ Write a professional review report, detailing what you do in your role in
design. All applicants are assessed by a Committee of Members and via an
interview.

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

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

