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View from the Chair

Beyond the blues,
to the blue beyond
Welcome to the spring edition of the journal. I hope you’ve all been
able to shake oﬀ those winter blues, and get well and truly into 2015.

Get Involved

If you would like to contribute
to any discussions, write to
Simon Benﬁeld, Chairman, at
The Institution of Engineering
Designers, Courtleigh,
Westbury Leigh, Westbury,
Wiltshire BA13 3TA, or email:
chairman@ied.org.uk
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I

t’s been an interesting start to the year,
with sustained growth across a wide
range of ﬁelds. In my own ﬁeld,
civil/structural engineering, the
Highways Agency is continuing to develop
its next major projects. Most of the
schemes are part of the Smart Motorways
programme and spread across the whole of
the English motorway network. It will allow
sixteen of the most congested sections to
be improved over the next three to four
years and introduce the greatest change to
the motorway experience in a generation.
However, it won’t be all change. To
improve the environmental impact and
reduce the disruption associated with road
construction, my team and I are reviewing
all of the existing gantry infrastructure to
identify those that can be readily modiﬁed
and refurbished to extend their lives for
another 40 years, removing the need to
construct hundreds of new structures.
Meanwhile, election fever is building, and
while they are actually listening it is vital that
we all remind our politicians how important
the design manufacturing and construction
industries are to the future of the UK and
how their choices across a wide range of
policies, including education, housing and
infrastructure, can impact on us. For me, the
most vital is education. We need the right
emphasis on the STEM subjects and on
careers in engineering for children as early
as primary school age.
Things continue to be busy at
headquarters. Our newest team member
Charlotte White has settled in nicely, while
preparations for the 70th anniversary are
well in hand. Interest in our Charter for
product designers remains high and we are
seeing some excellent applications from
existing members. We are very hopeful

that, once it becomes available to the wider
industry in July, we’ll see an even greater
level of interest and applications.
It is therefore ﬁtting that my replacement
as Chairman of Council in the summer will
be one of our ﬁrst CTPD candidates! Tania
Humphries-Smith was elected earlier in the
year and will take oﬃce at the AGM. Tania
is a very active member of the institution,
helping out with MemCo and on the
steering committee for CTPD, amongst
others. She is also Associate Dean
(Technology & Design) at Bournemouth
University, helping to educate tomorrow’s
engineers and product designers.
I am particularly pleased that we are
leading the way for professional engineering
institutions in championing equal
opportunities within engineering by having,
in Maggie, Tania and Libby, a lady President,
Chairman and Chief Executive, and that we
can honestly say they hold those positions
through their drive, determination and
ability, rather than through any form of
positive discrimination.
I hope you all enjoy this edition of the
journal. If you have anything to add on the
above or other subjects, please don’t
hesitate to drop me a line
(chairman@ied.org.uk).

Simon Benﬁeld CEng CEnv FIED, Chairman

Model approach

T

he construction industry has long
been criticised for its inability
to meet client requirements
consistently for cost, time and
quality of work. This article introduces one
of the government’s solutions to this issue –
Building Information Modelling (BIM) – and
uses a primary school case study to
investigate the possible beneﬁts of this new
process. The beneﬁts experienced on this
project include improved productivity,
increased coordination of documentation
and collaboration between team members.
Building Information Modelling is a multidisciplinary collaborative way of working
within the construction industry, based
around 3D authoring software. This process
has borrowed technology and collaborative
working practices from the automobile and
aviation industry. It involves the creation of
a coordinated 3D virtual model of a project
by all of the design team before
construction starts on site. This model can
then be used to record vital information to
manage all stages of the building lifecycle,
including: design, cost, programme,
construction and facilities management.
Crucially, information is shared at Royal
Institute of British Architects (RIBA) work
stages to allow more eCcient management
of an asset, particularly once the project is
completed.

Building a
better way

Building Information Modelling has gained a large following of late.
Here, architect Allister Lewis, of Hampshire County Council (HCC)
Property Services, explains exactly why

Berewood Primary - BIM workﬂow
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ESSENCE OF BIM

The National Building SpeciAcation (NBS)
have summarised BIM as follows: “BIM is
a lifetime collaborative, data rich model,
integrating layers of information in digital
form. In essence, BIM involves building
a digital prototype of the model and
simulating it in a digital world.”
The requirement for BIM was the
government Construction Strategy,
published by the Cabinet OCce on 31 May
2011, which announced the government’s
intention to require collaborative 3D BIM
(with all project and asset information,
documentation and data being electronic)
on its centrally procured projects by 2016.
BIM was considered a process that could
drive value into the government’s
investment in the public sector, with core
aims of: reducing cost, increasing reliability
of timescales and eCciency, and, crucially,
understanding its assets once completed.
Hampshire County Council (HCC)
Property Services has piloted this
methodology on a new-build primary
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school project, Berewood Primary School,
to test the BIM process, examine the tools
required to implement BIM and reBect on
the possible beneAts that BIM could oﬀer
to a local authority, in line with the
government’s requirements. The project
aims were to explore increased
collaborative working within the design
team, try to produce better coordinated
information more quickly and increase the
eCciency of construction works on site.

COLLABORATION

The primary school project was organised
with the architect, structural engineer,

services engineers and drainage engineers
collaborating and sharing 3D models, using
BIM authoring software –in this case,
Autodesk Revit. By restricting the number
of project team members producing
models, greater control was established
with more measurable results for this
initial pilot.
Team management and communication
were experienced and this increased as the
team worked on 3D models that were
linked together. The information was shared
weekly through a transfer site called
Autodesk 360, as the size of the models
meant they could not be sent by email. The
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website allowed models to be shared, and
information updated quickly and eﬀectively,
with email notiAcations once uploaded. This
is diﬀerent from the current method where
information is shared less frequently – for
instance, solely at tender stage, oﬀering little
time to coordinate the information.

PRODUCTIVITY

The speed at which information could be
generated and accessed from Revit was
illustrated at all stages. For example, during
the planning stage, drawings were created
quickly, as the programme updates multiple
views at once; while at detailed design
stage, there were beneAts in the automatic
production of scheduled room areas, doors
and windows, and the ability to export
drawings in one set (PDF/DWG) for the
project team. Information can be quickly
interrogated in 3D to establish speciAc
details and to resolve coordination issues in
a speciAc location within the model.
The easy retrieval of information and
improved visualisation of the proposals to
the client was an additional beneAt.
Moreover, although it took longer to
produce the modelled information, this
reduced over time as experience increased.
Also, time was oﬀset by a signiAcant
decrease in site queries, while rework
was reduced, due to clearer information
being provided.

COORDINATION

All information was coordinated with the
project team digitally throughout the
detailed design and construction stages. At
detailed design stage, all key members of
the project team modelled and shared
models virtually to ensure clashes were
identiAed and eliminated. The design team
could identify clashes between the structural

Berewood
Primary Reception
classroom

Berewood Primary - Entrance view
solution and the mechanical and electrical
services, with clash detection reports
produced that were relayed back to the
project team quickly.
This meant the project moved towards
construction with greater conAdence that
the design was fully coordinated. This was
particularly eﬀective with Autodesk
Navisworks; the ability to produce reports
allowed the lead designer to ‘nudge’ the
design team to amend their information.
Crucially, the requirement to model the
proposed design meant that structural and
services consultants had to deAne the
proposals early and model these in detail,
rather than waiting for subcontractors to
develop the detail. This provided greater
certainty for the proposals and drove out
issues during construction early on. One
other beneAt was the model contributing to
the development of the cost plan, which
provided higher quality billing information
than is traditional at tender stage.

GREATER UNDERSTANDING

Berewood Primary - Clash detection
in Navisworks Steel against pipework
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When construction started, the contractor
was able to use the model to communicate
issues to subcontractors through the use of
onsite tablets, and a site-based laptop and
projector. This meant that the contractor
and his team had a greater understanding of
the proposals, which reduced site queries.
The contractor used the model during
subcontractor meetings to disseminate
learning and understanding of speciAc areas
of work prior to commencement. As a
result, the contractor could plan their works
in advance, with detailed insights enabled in

certain areas prior to work beginning. This
resulted in fewer errors occurring and
proved to be a particular beneAt in regard
to Health and Safety requirements being
planned prior to commencement.
Upon completion, traditionally an
operation and maintenance manual is
handed over to the client, which contains all
of the asset information. This has been
criticised as being diCcult to navigate,
quickly outdated and also can involve
numerous hard copies in folders. In the
future, the manual will be digitised, with all

Model approach

Berewood Primary - Collaboration model

Berewood Primary - Axonometric view cut-away render

SIGNIFICANT VALUE

Berewood Primary - Classroom
consultant collaboration

plans of the building, speciAcation
information and maintenance information
etc available from a digital database.
This is fundamental to the government’s
requirements. However, this is one area
that is not fully resolved, with end user
clients, such as a school, not necessarily
possessing the IT equipment or the
personnel to manage this currently. For
Berewood Primary, this information will be
provided in part digitally pending further
developments on the software available to
assist with this process.

Berewood Primary School was completed
in September 2014 to the original
completion date and has shown that there
are real beneAts to BIM. However, further
exploration is required to ensure that a full
understanding of BIM can be evaluated
across the construction industry.
From a purely design and construction
perspective, the ability to visualise greater
detail and design information from the
project team prior to commencement on
site has signiAcant value in driving out
potentially costly rework. The next
challenge is to incorporate information from
the built model into the asset management
system of an organisation.
The government’s aim to reduce cost,
increase reliability of timescales and
understand its assets once completed is
ambitious, with more work required across
the construction industry to develop skills
and training. Whilst the pilot school project
identiAed that increasing reliability of

timescales are possible, investment is
required to achieve the full beneAts, with
cost savings coming over time as experience
broadens. Integration of asset information
will require technology to catch up, but
certainly is possible to achieve with the right
funding, support and guidance.
It appears further evidence of success is
required to engage the architecture,
engineering and construction industry, with
training and investment priorities prior to
2016 to ensure success across disciplines.
Allister Lewis:
the contractor
and his team
had a greater
understanding of
the proposals.

7

Wind-powered wonder

THE LANDMINE

TERMINATOR
Mine Kafon is a low-cost, wind-powered device that can trip a landmine as it rolls
across the ground, yet survive the explosion to take out other mines. It could
radically alter the lives of millions of people, as Brian Wall reports

A

ccording to the UN, there are
currently 110 million active mines
around the globe and, as a
consequence, every 22 minutes on
average a person is killed or maimed by an
explosion. Many of the mineUelds are within
communities, surrounded by housing and cultivated
land – valuable land that would otherwise be used
for cultivation and grazing.
Additionally, existing landmines prevent the
provision of social services and hinder the
possibility of infrastructure improvement.
The current mine clearance process is both
expensive and ineﬃcient, and subject to accidents.
At the present rate of mine clearance, it is

8

calculated that it would take approximately 1,100
years and $33 billion to completely remove all
active mines worldwide.

THE JOURNEY

Mine Kafon, driven by the two men behind this
project, brothers Massoud and Mahmud Hassani,
has been designed, literally, to change all of this.
Roughly the height of a man and with the
appearance of a giant, spiky-armed tumbleweed,
this wind-powered mine destroyer has a 17kg iron
casing at its core, surrounded by dozens of
bamboo legs, radiating out from a central hub, that
each ends in a round biodegradable plastic ‘foot’ at
its tip. The feet – with jointed discs at the end to

Wind-powered wonder
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Wind-powered wonder

Photographs: Hassani Design

LONG STRUGGLE

facilitate rolling – act as a suspension
mechanism, which allows the entire Mine
Kafon to negotiate bumps, holes and so
forth. In all, it weighs little more than 80kg.
The designed weight exerts enough
pressure to trigger a landmine, as it is about
as heavy as a person, mimicking the footstep
of a human being. Because of its modular
construction, the Mine Kafon loses just one
or two legs. Massoud Hassani hopes that,
with each detonation, three or four
landmines can be eradicated on one journey
across the desert.
That means up to three or four landmines
could be destroyed in one journey before the
Mine Kafon itself is put out of action.

GPS TRACKING

Crucially, inside the ball is a GPS unit to map
where Mine Kafon has been – and, in theory,
land that’s already been cleared of mines.
The data will be available in real-time,
accessible online.
What makes the Hassanis’ concept so
compelling, apart from the countless lives it
could save, is the cost factor. Their landmine
detector will cost around 40 euros to
produce, they say – potentially making it
faster, safer and up to 120 times cheaper
than traditional techniques.
According to the children’s charity
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UNICEF, landmines can be cleared—but
only laboriously and at enormous expense.
“Ironically, these weapons that can cost less
than US$3 each to manufacture can cost up
to US$1,000 each to clear. Trained workers
have to crawl their way along, probing the
soil ahead, inch by inch. One person can
clear only 20 to 50 square metres per day.”

INSPIRATION

The Hassanis are working to transform this
grim scenario into one of real hope. But
where did the idea for Mine Kafon begin?
Massoud drew his inspiration from his
childhood. Growing up on the outskirts of
Kabul, he and his younger brother Mahmud
would play there with their homemade,
wind-powered toys. Those toys would
sometimes get lost; blown astray, they
would roll out into the desert, landing
amongst landmines, and hence it was too
dangerous to retrieve them.
Today, such landmines continue to plague
the lives of those who live there, often
causing accidents not just to those engaged
in military action, but also to civilians –
women,the elderly and especially amongst
children playing nearby. At the same time,
the UN says that one mine clearance
specialist is killed and two injured for every
5,000 mines cleared. Mine Kafon’s low cost

In Afghanistan, where Massoud and Mahmud
Hassani – the brothers behind the Mine Kafon
mine destroyer –were born and raised, on-going
war has torn the country apart and directly
inﬂuenced their lives in the most severe way.
During one of the battles that took place in
Kabul, their father was killed in an air attack. This
forced their mother, Parwin, to seek for a better
life for her children and so their journey began.
After ﬂeeing Afghanistan, they Urst settled in
Pakistan, Uzbekistan and Tashkent, in total
changing their home more than 40 times before
reaching the Netherlands in 1998 where they
were able to set up permanent home.
“As a child in Kabul, I would make all kinds of
toys, sculptures and paintings,” recalls Massoud
Hassani, 31. “By the age of nine, I had learnt to
weld. So you can imagine it was an enlightening
moment when I arrived in the Netherlands and
discovered that there was a profession called
‘product designer’.
“So, as soon as I was able...I enrolled to study
at the Design Academy Eindhoven. Having
adopted a new lifestyle and cultural habits, I
focused my study research on building a bridge
between my two cultures. I graduated in 2011
and now work from my studio in Eindhoven in
the Netherlands.”
makes it compelling as a means of helping to
clear landmine-contaminated areas, catching
the wind ﬂows as it rolls, detonating mines
as it travels.

HOW IT ALL BEGAN

The project started out as the graduation
work of Massoud Hassani from the Design
Academy in Eindhoven, the Netherlands,

Wind-powered wonder

points out. “In this way, we can also save
billions of dollars and invest that money in
aTected countries to build schools, hospitals,
agriculture and industry.
“The Mine Kafon project could help to
rebuild economies, and give the inhabitants
hope and a bright future without fear. Every
cleared landmine means a potential saved life
– and every life counts.”

WAR-TORN WORLD

MANY CHALLENGES AHEAD

With a project of the scale of Mine Kafon, there are many challenges, as Massoud Hassani points
out, including:
• Installing the Mine Kafon with a speciUc GPS that has a higher than normal level of accuracy.
“We hope to develop this aspect with the engineering company that will partner the project. We
will then need to develop the software which will allow this information to be mapped.”
• Engineering more advanced pressure points to detonate the mines more precisely
• Working with the engineers to improve the construction, so it has higher durability
• Planning for mass production
• Designing a retrieval system for the Mine Kafon, which will possibly be a motorised system
within the core. “This will allow it to move out of, or away from, undesired positions. We still
want to fabricate it as cheaply as possible.”
• Identifying a speciUc location of mine Ueld for the Ueld test and Ulming. “Some of my family are
still in Afghanistan, so we have a fairly clear understanding of the stability of the region. If,
however, it is too unstable to travel there, we will release the Mine Kafon in a similar, but less
dangerous, location, such as Western Sahara or Southern Lebanon.”
back in 2011. After the initial publicity, the
project caught the attention of Callum
Cooper, who has now directed a Ulm aimed
at raising the awareness of the global
problem of landmines and the misery they
cause (http://tinyurl.com/n4asdux).
Since then, the Mine Kafon project has
won numerous international awards and has
been exhibited widely, including at the
London Design Museum, Milan Design
Week, Helsinki Museum, Dutch Design
Week, Lodz Design Festival – and acquired
by MOMA in New York.
“Although it’s been a great experience to
have the Mine Kafon exhibited, we really
designed it with the hope of deploying it in
an actual mineUeld,” Massoud Hassani says.
In order to advance the project further,
Mahmud organised a Kickstarter campaign
to help to raise more funding. That has
enabled Mine Kafon to progress through
several prototyping stages and be Ueld
tested, with the help of the Dutch Ministry
of Defence.
Mahmud joined the Mine Kafon team
oWcially in 2013, which resulted in the
setting up of a new company – Hassani
Design BV. Within that company, the two

brothers have established ‘Mine Kafon
Platform’, the Mine Research & Development
Lab where you can keep abreast of the Mine
Kafon project as it progresses through
diTerent phases and challenges. What they
seek most of all now is to see the project
become a reality, and quickly.

PUSHING INDUSTRY

“Imagine if we had only Uve years to go to
get rid of all the landmines worldwide?” says
Massoud. “What would we do and what
would be the ultimate options to clear them?
At this moment, we are re-engineering the
Mine Kafon Project. Our goal is to make a
product that is faster, cheaper and safer than
the existing technologies. We want to push
industry to get involved in this humanitarian
project and get rid of the land mines as fast
as possible. It should also be systematic and
reliable at the end. It is a huge challenge, but
it is also possible. If we manage to launch a
SUV-sized robot onto the surface of Mars,
then this project should be a piece of cake!
“Using Mine Kafon, we can get rid of
landmines very quickly. Even if it hits only
1% of the landmines worldwide, then we are
still talking about millions of landmines,” he

Many countries are plagued by landmines, of
course. Just to focus on the Hassanis’ native
Afghanistan, this is a country with a long
history of war and it is now dotted with
these subterranean dangers.
According to UNMAS, which
collaborates with 14Sother UN departments,
agencies, programmes and funds to ensure
an eTective, proactive and coordinated
response to the problems of landmines and
explosive remnants of war, including cluster
munitions, Afghanistan remains one of the
most heavily mined countries in the world.
“Over one million Afghans (3.7% of the
total population) live within 500 metres of
landmine contaminated areas,” UNMAS
reports. “During the last two years, an
average of 42 civilians per month, over 50%
of them boys under the age of 18, died or
were injured in mine and ERW [explosive
remnants of war] accidents.” In one incident
alone, a group of 10 girls lost their lives
when they encountered a hidden mine on
a routine outing to gather wood.
“A signiUcant proportion of
contamination is located within 200m of
important infrastructure, such as irrigation
systems, roads, health facilities, camps for
the internally displaced, airports, power lines
and bridges,” adds UNMAS. “There are 43
important development projects planned in
Afghanistan that will require some mine
action intervention; these projects are vital
for the country’s economic development
and their success is at risk, if the threat of
landmines and ERW is not addressed.”
The long-term goal is for Afghani citizens
and youths to be able to build the landmine
detectors themselves and begin the work to
rid their home of life-threatening landmines.
Mine Kafon holds out a bright prospect for
this to happen.
If you have any suggestions (collaborative
or technical) regarding the progress of Mine
Kafon, you can contact Massoud Hassani
direct at: massoudhassani@gmail.com.

www.minekafon.org
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Toying with the future

G

one are the days of plastic
ﬁgurines or little die-cast cars
that, with a little imagination, can
drive or even ﬂy around the
room. Today, many toys actually do ﬂy, or
perform other similarly impressive physical
feats, thanks to the inclusion of sensors and
motion control technologies that increasingly
come as standard.
Sam Loveday, editor of Toy News
magazine, said about the phenomenon:
“The toy market is increasingly going hi-tech.
With many things now vying for their time –
multiple TV channels, iPads, apps, social
media – it's often the case that children
are also demanding more of their toys.
Many now have a smartphone or tablet
and they want to be able to connect toys
to them and leverage that functionality. It
might be to download apps that will
change some aspect of it, or having live
video steamed back to the controller
from a quadcopter. But, overall, the
expectation is now much higher that there
will be some kind of tech element involved.”
Some have adopted the phrase
‘connected play’ for the hi-tech toys that
enable some additional functionality over the
base product. A good example that has
proved extremely popular in the last few
years comes from Lego in its Lego
Mindstorms range. While still fundamentally
the same Lego building blocks that we all

Smartphone control for Sphero
(above right) and Ollie
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Christmas may be well and truly a distant memory now, but one
thing it made all too clear is how technical toys are dominating that
market – and just why they may play a vital role in stimulating the
next generation of engineers. Justin Cunningham reports.

know and love,
the Mindstorms
range integrates
elements of hardware and software that
allow the addition of motors, mechanical
actuation, sensors and electronic control of
movement, whether it’s a car, robot, or
whatever it might be, made from Lego.
Rather innovatively, and in typical Lego
style, both the programming software, as
well as all the hardware, follow the same
principle of using component building blocks
– be it a motor and controller, for example –
to allow users to easily integrate them
together with the rest of the Lego model.
However, it goes a step further and
actually allows easy programming in the same
modular fashion, block by block, step by
step, so the whole thing can be assembled
and built with relative ease.
The use of simple programming tools,
known broadly as command box

programming, rather
than code programming, allows the use of a
number of sensors. These include touch,
light, sound and distance sensors, as well as
cameras that can be used to create real
embedded systems with computercontrolled electromechanical parts. Many
real-life embedded systems, from elevator
controllers to industrial robots, may be – and
have been – modelled using Mindstorms.

CREATIVE EDGE

Though instructions can be followed – in
much the same way as basic Lego models
allow you to build a predeﬁned model – once
the principles are learnt, the modular
approach allows a great deal of creativity.
And let’s not forget this is Lego’s most
successful product of all time, a hugely
popular toy, aimed at children, many of
whom are under twelve. All this raises a
further and more intriguing point around the

Toying with the future

Ollie on the starting blocks
rise of technical toys generally: their inAuence
in nurturing and inspiring the next generation
in STEM and indeed engineering subjects, as
well as actually preparing and teaching the
practical skills that industry continually
complains are lacking in the current set of
graduates coming through.
Hi-tech toys, in many cases, can put in
place fundamental problem-solving skills and
give conﬁdence, and interest, toward taking
on some of the more daunting STEM
subjects at school, college and then

The inherent creativity of Lego, combined with
the ability to program the function of the
design, has made Mindstorms into Lego’s
biggest selling toy ever

university. Innovation is never a case of
regurgitating facts or manipulating formulae
to give an output. It is about thinking laterally,
and being able to use and exploit technology
for a given function.
As Ray Almgren, vice president of
marketing at National Instruments – one of
the technology partners behind Mindstorms
– says: “We know hands-on learning is the
best way to inspire students, and develop
their skills in science, technology, engineering
and math. With Lego Mindstorms, students
learn valuable engineering concepts by
programming Lego robots with software
based on NI LabVIEW system design
software. Interactive learning with industrygrade tools not only keeps young people
engaged in math and the sciences, but also

prepares them for future careers in
engineering and technology in a way that
traditional toys cannot.”
US-based Go Sphero has much the same
aim as the Lego Mindstorm, in that it wants
to encourage children using its robotic-based
toys to get interested in technology. It
produces either a 2-tracked robot called
Ollie or the sphere robot Sphero. Both are
Bluetooth connected to a smartphone and,
via an app, are controlled to perform at the
user’s will. Go Sphero was founded by Ian
Bernstein and Adam Wilson, both passionate
robotics engineers. Part of what they want to
achieve is getting children interested in both
programming and engineering by using their
products.
The robots are customisable and allow
children to program the devices for their
own playing experience. And it is not a case
of simply changing a setting, but actually
requires some problem-solving and
manipulation of software.
“We create connected toys – but that’s
not all,” said Bernstein. “By fusing technology
with robotics, our toys are teaching and
inspiring tomorrow’s innovators and
inventors. Programming isn’t easy, but you
don’t need to be a rocket scientist to give
kids a strong foundation. Whether you’re an
educator or a parent, we can give lessons
that will teach kids the basic concepts of
programming, maths and science.”

USING VERSUS UTILISING

The fact of the matter, however, is that
hi-tech toys are not always about getting
youngsters hooked on technology and
inspiring the next generation of engineers.
It’s simply about entertainment.
Many children now grow up with the
assumption that technology simply exists, it
has always been there and always will be.
And while they are able to use it, they are
perhaps not able to learn from it in quite the
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Toying with the future

RS Components send Superman into space
RS Components has collaborated with toy maker Mattel to support its Extreme Toy
Travel campaign that has successfully sent a Superman ﬁgurine to space and back.
The Toy Travel in Space project saw RS team up with Rlab, a peer run community
‘hackspace’, card modeller Jude Pullen and high altitude balloonist Dave Akerman, with
the aim of sending a Superman ﬁgurine to space and back in a custom-built capsule.
Inspired by Felix Baumgartner’s record-breaking freefall from the edge of space last year,
the team collaborated to design and build a capsule that would attach to a hydrogen
weather balloon.
The craft, packed full of electronics and 3D printed components, travelled to a
height of around 39km and, at the edge of space, Superman began his freefall back to
Earth. The capsule included a Raspberry Pi to capture mission data, as well as a specially
designed tracking unit to locate and retrieve Superman.
“This project is a demonstration of our innovation in engineering design, using our
industry-leading design resources, together with products such as the Raspberry Pi and
3D printing, made possible through collaboration with leading engineers and technology
experts,” says Pete Wood, DesignSpark community manager at RS Components.
“It has been a unique experiment, as it involved carefully identifying several
challenges associated with High Altitude Ballooning (HAB) and developing a team of
engineering experts who came up with the right plan for the capsule.”
The launch took place in Ross-on-Wye, Herefordshire, UK. During the ﬂight, the
mission data (altitude, temperature, weather) was collected, along with HD videos and
images. Both Superman and the capsule were monitored through a radio connection
and GPS.
The space capsule weighed about 2.5kg and slowly drifted down to Earth over the
course of a few hours on a parachute that ended with a safe and low impact landing.
RS has now posted all the design ﬁles, bill of materials and design notes on the
DesignShare section of the DesignSpark website under an open source licence, so
others can build their own space-bound craft and ﬁgurines. The Toy Travel in Space
project aims to enrich children’s learning experience and inspire their competitive
creativity by engaging them to build their own spaceship and posting the design on the
La Scatola dei Giocattoli website.
www.rs-online.com/designspark
www.lascatoladeigiocattoli.it/viaggiodeigiocattoli

same way that Lego Mindstorms sets out and
aims to do. Many are now capable of using
tablets and smartphones from a very young
age, of course,but they may never go on to
develop apps or at any point be inspired to
do so as a result of using them.

CONNECTED PLAY

The danger is that hi-tech toys will be made
so useable that there is no challenge or
learning experience to be gained from them.
There is a great opportunity to make
problem-solving fun and stimulate interest in
technology from a young age – and yet
technology may well just be used to give a
toy some gimmicky edge in what is a ﬁercely
competitive market.
The increase in smartphones and tablets
means that apps, virtual entertainment and
online play are increasingly coming together
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in the physical world. An example comes
from a Kickstarter project launched to create
the modern Teddy Ruxpin, dubbed
SuperToy, which has been launched by UKbased Supertoy Electronics.
The teddy bear is supposedly able to talk
as naturally as a human and is able to engage
with young children to help them learn
language skills, hold conversations, and even
help teach them to read. While on some
level this is all slightly disturbing, it does no
doubt hint at the fact that our interaction
with machines – more widely – is likely to
become the norm before long.
Speech recognition, along with the
corresponding algorithms, are now a mature
technology and, although they have had
some inclusion in the toy market to date,
there is a niche for some bright spark –
indeed perhaps the Supertoy – to fully

exploit the this, so it appeals to the next
generation. Where this young audience might
have once used imagination to ﬁll in any nonhumanesque gaps, the Supertoy teddy bear
begs the question of where this is all going.
Will we soon be able to download diﬀerent
personalities to teddy bears and other toys,
as artiﬁcial intelligence continues to make
leaps forward? While none of this is by any
means beyond the bounds of possibility, it is
still highly unlikely that youngsters, come
Christmas Day 2015, will be sitting by the
tree, engaging in a full-blown conversation
with their latest hi-tech presents.

mindstorms.lego.com
uk.ni.com
www.gosphero.com

This article is reproduced courtesy of
Eureka magazine.

Robotics

Need a
helping hand?
T

he human hand is the prime
translator of the brain’s thoughts
into actions. Such manual actions
that usually seem so easy for us
to perform normally lead us to a state of
‘not-even-bothering’ about calculating our
hand’s exact positioning or force
requirements. The eﬀortless, yet
harmonious, control of our hands could
not be achieved without the intricate
mechanism found inside them, coupled
with highly sensitive tactile feedback
systems. As a result, the human hand is the
most versatile organ found in our body.

Donald Dalli’s minimal
anthropomorphic robot hand
undergraduate project at the
University of Malta, won the
‘Best Mechanical Engineering
Project’ in the IED Malta 2014
competition. Here, he explains
his approach – and why robot
hand design is so important

Despite the extreme complexity found
inside the human hand, designers were, and
still are being, inspired to develop robot
replicas. The robot counterpart has been
sought as the perfect device that can easily
interact with objects that were originally
intended for humans. Hence, there has
been a great urge amongst designers to
develop highly dexterous hands. However,
the exact reproduction of the biological
framework of the human hand is far from
being achieved using state-of-the-art
engineering techniques. As a result, the
main focus in robot hand design is targeted

Final robot hand. Despite the extreme
complexity found inside the human hand,
designers were, and still are being,
inspired to develop robot replicas.
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at the replication of the hand functionalities,
rather than its anatomical features.

Robot hand design down
throughout the years

Early robot hand designs were concerned
about maximising the accuracy of the
device. Due to the unavailability of
electronic and communication systems at
the time, the Arst few robot hands were
released with highly crude mechanical
features. As a consequence, the resultant
mechanical hands were rather stiﬀ and
bulky, causing some hindered functionality
by their own ponderous design, not to
mention their extravagant cost.
This inconvenience has led robot hands
to be unAtting in environments outside the
laboratory. Hence, it was deemed necessary
to change the design philosophy of robot
hands. Compliancy of the design,
traditionally thought of as being a ‘defect’
of the system, is now being regarded as one
of the key factors in the design of such
devices. This enables devices to reasonably
withstand some collisions, comparable to
the human hand.
This goal is being reached by reducing the
number of conventional mechanical elements
and introducing novel mechanisms.

Is this just another robot hand?

Not exactly. The developed robot hand in
this research design project was aimed at
tackling some of the discussed major issues
in a non-traditional manner, speciAcally:
structural and actuation design minimisation,
kinematic and performance optimisation,

Fig. 1
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The lateral
pinch
and anthropomorphic design enhancement.
Each of these objectives will be discussed
here in some detail.
Have you ever thought how many Angers
you use for everyday tasks? Here are some
examples: writing, using cutlery, turning a
key… etc. At Arst thought, you might
suppose that all of your Angers are
necessary. However, a better question
would be: “What would be the minimum
amount of Angers you would use to
perform the same tasks?” This question has
already been answered, thanks to a study
conducted at the University of Malta.
It turned out that you could still perform
the majority of your tasks, with minor
limitations, using only your index Anger,
middle Anger and thumb. Throughout this
work, that concept has been applied to the
Aeld of robotics, in order to attain a highly
cost-eﬀective robot hand.
Moreover, it had to be ensured that the

Fig. 2

design of the three-Angered robot hand
must feel and look like an actual hand,
despite the signiAcant reductions. The
design of the robot device in this project
was based on the human hand skeleton
(endoskeleton), unlike conventional designs
that were based on the outermost hand
surface (exoskeleton).
At the same time, the kinematic
structure had to be designed so as to enable
the robot hand to perform a wide array of
grasps. The numerical dimensional
parameters of the endoskeleton design
were optimised after a series of
experiments and simulations (see Fig. 1).
An endoskeleton design usually entails
the actuation system to be located away
from the hand, hence emulating the muscles
found in the human forearm. Electric linear
actuators were used mainly due to their
motion that replicates the contraction
motion of the muscles – and also for their
notable compact design.
The type of joint mechanism of any
robot device is pivotal to its functionality.
Traditional robot hands usually implement
a hinge mechanism for one-degree-offreedom revolving joints, on account of
their reliability and robustness. However,
the design of the hinge mechanism violates
two of the primary objectives of this
research project – an anthropomorphic and
minimal design. Thus, through the use of
a morphological chart (see Fig. 2), a novel
joint mechanism was developed to meet the
project requirements.
The three main functions of the joint
mechanism were identiAed for the design

Robotics

concept generation process:
• Flexion and extension motion – bending
of the robot Angers
• Energy storage – preserving mechanical
energy during Anger ﬂexion, to enable Anger
extension during energy release
• Tendon cable attachment – securing cable
to the corresponding Angers to enable force
transfer from the linear actuators.
The elected design concepts were
combined into a complete mechanism for
the Anal robot hand. A 3D CAD image of
the endoskeleton of the robot hand is
shown in Fig. 3 (elastic strip and
transmission cables not shown).
Careful consideration had to be taken
during the design of the transmission system
to link the actuation system with the robot
hand. As each part of the robot Anger
required its own cable mechanism, it had to
be ensured that the tendon cables were
eﬀectively passed through the robot hand,
such that ﬂexion of the corresponding joint
is allowed without causing any unnecessary
coupling to the other joints. The curved
channels that had to be designed through
the hand are shown in translucent view in
Fig. 4. Such complex geometry was
achieved through the use of fused
deposition modelling (FDM).

THE AUTHOR
Donald Dalli graduated with ﬁrst class
honours in Mechanical Engineering from the
University of Malta in 2014. As part of his
undergraduate studies, the ﬁnal year project
dealt with the development of a minimal
anthropomorphic robot hand, for which he
was awarded the ‘Best Mechanical
Engineering Project’ in the IED Malta 2014
competition. Currently, Donald is reading for
a Master of Science in Mechanical
Engineering at the University of Malta.

relatively simple kinematic design on its own
could already be easily implemented to
other existing commercialised hands.
The novel joint mechanism developed in
this project, which provided excellent means
of ﬂexion and extension, has also provided
satisfactory compliant capabilities. This
design feature is highly desirable in such
cases, as it brings robot hands a step
forward in being used in our everyday lives!

What’s next?

Throughout this research design project,
a robot hand with a highly minimised
structure, whilst having capabilities similar to
the human hand, was attained (as shown in
Fig. 5). This has been an improvement over
traditional and bulky hands. As a result, the

Despite the fact that some of the major
mechanical design challenges were tackled
in this research project, there is still a way to
go before the performance of the robot
hand reaches a level that would enable its
commercialisation. The dexterity of the
human hand is not only attributed to its
compliant mechanical structure, but is also
highly complemented by our sense of
touch, eyesight and control from the brain.

Fig. 3

Fig. 4

What has been achieved so far?

Similarly, the ideal dexterous robot hand is
one that is augmented by the equivalent
performance-wise tactile, vision and
controller systems.
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Smart materials

Materials that can react to
external stimuli – dubbed smart
materials – are a key area for
UK exploitation. Justin
Cunningham ﬁnds out how
Innovate UK intends to
capitalise on the potential.

I

t can all sound a bit sci-ﬁ when the topic
of smart materials comes up. The classic
is liquid-like morphing metallic structures
that have been used, in ﬁlms at least, to
make up the spaceship hull in ‘Flight of the
Navigator’ and, of course, the iconic T1000 from the ﬁlm ‘Terminator 2’.
Morphing metallics with this amount of
functionality are still some way oﬀ, it has to
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be said. However, shape memory alloys do
exist, though in real terms have had very
little practical application. And this is the
case for many smart materials that are
broadly deﬁned as having unusual and
reactive properties.
There is a host of amazing and quite
futuristic materials now available, some
commercially, some in the maker space

environment, but many still stuck in the lab,
due to a lack of interest or uptake from
industry. The possibilities and potential
does exist, though, and many feel they
could be, and should be, much more widely
used. This is a key area of interest for
Innovate UK, the government agency being
charged with accelerating economic growth
through high value – and hence innovative –

Smart materials

manufacture. “Historically, the UK has been
exceptionally good at the research,” says
Andy Sellars, a lead technologist at
Innovate UK. “And industry tends to be
comfortable picking up technologies once
they reach technology readiness levels 8
and 9. So, at Innovate UK, our job is
actually to bridge the gap between what
universities are producing and what
industry can use.”
Innovate UK is targeting projects and
applications that oﬀer high growth potential
in expanding global markets. This has led to
it launching a formal competition this month
(March), and it is keen to hear from
designers and engineers about their ideas,
and from companies willing to match fund
the development of smart material systems.
“We want to fund areas where the UK
has the technology and capacity to exploit,”
states Sellars. “So, for smart materials, we
have high activity at the research base and
SMEs working in this area, and we also
have end customers that are ready to
commercialise the technology.” The
reaction of materials to some change in

their environment is key to it being labelled
as ‘smart’, so it must be a part of a
structure or system. Classic examples may
be the thermochromic paint used on small
die-cast toy cars that change colour in the
bath. However, smart materials now oﬀer
some truly unusual properties that are no
longer science ﬁction.
There is a vast array of materials
available – from magnetocaloric materials
that change temperature when exposed to
a magnetic ﬁeld; to chemi-resisting
materials that react to chemical vapours by
changing their electrical conductivity; to
photostrictive materials that generate strain
upon exposure to light; to thixotropic
materials that exhibit a time-dependent
decrease in viscosity when subjected to
shear forces.
Which begs the question: why are so
many designers and engineers not aware of
their existence or hesitant to use them? To
help, Innovate UK has set up a website to
outline the possibilities, which features an
in-depth design guide on the smart
materials now available. The aim is to give
designers and engineers the information
they need ahead of the competition launch.
Dr Steve Morris, technology manager at
the Smart and Emerging Technologies
Knowledge Transfer Network (KTN),
comments: “As a scientist, it is hard to
know what smart materials designers and
engineers want, as they tend to think more
laterally than I would as a scientist.”
The funding for smart, hybrid and
multiple materials that has now been
launched is part of a £5 million investment
package speci?cally to fund the creation of
smart products and systems. These are
de?ned as being able to respond to the
environment – for example, a crash helmet
that might respond to an impact (think nonNewtonian ﬂuid).
The competition is centrally aimed at
developing the ideas of individuals to see
where these materials can be used to make
products more useful and, at the same
time, attracting companies to match-fund
any developments.
Numerous examples already exist. In
the US, a university project developed a
liquid crystal technology where the crystals
themselves respond to the light hitting
them, causing the liquid crystal display
intensity to instantly change according to
the external light intensity. The technology
was then used in the head up displays of

?ghter pilot helmets, who were having
problems going from bright sunlight into
cloud or from cloud into bright sunlight, as
they could not see the visual display, due to
the rapid change in light intensity. And this
is the aim – to give UK industry the support
it needs to use more smart material to
solve problems.

Exploitation potential

“It can be any material,” Morris points out.
“It can be metals, composites, powders,
textiles, polymers... if it looks really
interesting and could make a big impact,
then we want to make the community
aware of it. And once they become aware
of it, they can think about how to use it.”
Following on from a workshop in
September last year, run by the Materials
KTN, part of Innovate UK, key topics for
exploitation were identi?ed.
“It was a brainstorming exercise,” says
Sellars. “The workshop saw engineers and
designers from a number of industries
identify how they could use smart materials
to make smarter products. And we then
asked what is stopping them do that, as
there are a number of SMEs out there
providing smart materials – so where are
the challenges? Is it cost, the manufacturing
processes, the development?”
Ultimately, there are key areas of
application that have since been identi?ed
as the most eﬀective and likely to yield high
value economic growth. These are the built
environment, defence and security, energy,
healthcare, transport and the catch-all
‘other’. “Funding is competitively awarded
and Innovate UK wants to see at least two
companies, but welcomes more, to come
together and bid for funding,” adds Sellars.
“There are a lot of SMEs that have set up
to establish a supply chain early – from
conductive inks to materials that accurately
change colour, according to very speci?c
temperature, to lenses that change
refraction, according to sunlight, and so on.
And this is about strengthening the position
of these companies, so that’s why Innovate
UK wants to have partners with diﬀerent
individuals, universities and companies
collaborating together.”

connect.innovateuk.org
connect.innovateuk.org/web/
smart-materials
This article is reproduced courtesy of
Eureka magazine.
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The new device, which is placed inside the wall of the heart
by a catheter passed up through the groin, delivers electrical
impulses from an electrode, removing the need for a lead to
transmit signals

Pacemakers:
a history
Pacemakers use electrical impulses to regulate the beating of the
heart, eﬀectively treating disorders that make the heart’s rhythm
too slow, fast or irregular (arrhythmia). Electrical activity within
the heart was discovered during the 1800s. However, devices for
artiﬁcially controlling the heart’s rate were not devised until the
20th century.
In 1932, American physiologist Albert Hyman built the ﬁrst
device called an ‘artiﬁcial pacemaker’. It was powered by a handcranked motor. Hyman tested his pacemaker on animals and
never published any results of using his pacemaker on humans.
During the 1930s, artiﬁcial heart stimulation was controversial
and likened to reviving the dead.
After the Second World War, innovators such as Paul Zoll
and Earl Bakken pioneered smaller pacemakers. Some of these
were worn like a necklace. In 1958, the ﬁrst pacemaker to be
implanted was given to Arne Larsson in Sweden. The device
failed after three hours. A second device lasted two days.
Implanting electronic devices into the body presented
problems. Electronic components were too bulky until the
development of silicon transistors in 1956. Early pacemaker
batteries had short, unreliable lifetimes – and then, in the 1970s,
Wilson Greatbatch pioneered long-life lithium batteries.
Another problem was preventing water in the body aIecting
the pacemaker’s electronics. This challenge was solved by using
hermetically sealed titanium cases. Pacemakers are now the size
of a large coin and implanted near the heart.
Source: The Science Museum, London

Consultant cardiologist
Professor John Morgan:
milestone for cardiac rhythm
management in the UK.

Pill-sized pacemaker

SETTING
THE PACE
Heart experts in Southampton have become the ﬁrst in the UK to
ﬁt a patient with a revolutionary pill-sized pacemaker

I

n what is widely being hailed as a
medical breakthrough, a new wireless
device, known as the Micra
Transcatheter Pacing System – believed
to be the smallest in the world, at one-tenth
the size of traditional models – has been
implanted directly into a patient’s heart. The
Micra TPS is another step forward in the
Medtronic advanced pacing technology and
device miniaturisation success story.
Comparable in size to a large vitamin pill,
the device is delivered directly into the
heart through a catheter inserted in the
femoral vein. Once positioned, the
pacemaker is securely attached to the heart
wall and can be repositioned, if needed.
The miniature device does not require the

use of wires, known as ‘leads’, to connect
to the heart. Attached to the heart via small
tines, the pacemaker delivers electrical
impulses that pace the heart through an
electrode at the end of the device.
Common practice is for a pacemaker to
be inserted under the skin via an incision in
the chest and connected to the heart via a
lead that carries electrical signals to correct
slow or irregular heartbeats – but they can
require replacement, due to broken or
dislodged wires.
The new device, placed inside the wall of
the heart by a catheter passed up through
the groin, delivers electrical impulses from
an electrode, removing the need for a lead
to transmit signals. “While pacemakers have

saved countless thousands of lives over the
past seven decades since the ﬁrst devices
were implanted, one of the major
drawbacks has been complications related
to the pacing lead that is put in to deliver
electrical impulses to the heart,” explains
consultant cardiologist Professor John
Morgan, who performed the Jrst two
procedures with colleague Dr Paul Roberts
as part of a clinical trial of the device at
Southampton General Hospital.

PROBLEMS ABOLISHED

“Now we have pacemakers that are so
small – not much larger than an antibiotic
pill – they can be attached directly to the
inside of the heart, all the problems related
to the old-fashioned pacemaker lead are
abolished.”
Prof Morgan, also honorary chair in
cardiac rhythm management at the
University of Southampton, says the
introduction of the device and launch of the
study at Southampton General Hospital –
the only trial centre in the UK – describes
the development of the Micra TPS as a
landmark moment.
“In addition to the advantages of the
device’s size and wireless technology, the
procedure reduces the risk of infection
and extended recovery time associated
with traditional, more invasive surgical
pacemaker implants. This a big step forward
in patient treatment and a milestone for
cardiac rhythm management in the UK.” ❯❯

“In addition to the
advantages of the
device’s size and
wireless technology, the
procedure reduces the
risk of infection and
extended recovery time
associated with
traditional, more
invasive surgical
pacemaker implants”.
Professor John Morgan
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Pill-sized pacemaker

A self-powered
cardiac pacemaker
is enabled by
a ﬂexible
piezoelectric energy
harvester.

PATIENT BENEFITS

Adds Clemens Steinwender MD, head of
cardiology at the Linz General Hospital in
Linz, Austria, where the Jrst-in-human
implant of the Micra TPS took place:
“The combination of this novel technology
with a transcatheter procedure can beneJt
patients by potentially reducing pocket or
lead complications and recovery times
observed with traditional surgical
pacemaker implants.”
Pat Mackin, president of the Cardiac
Rhythm Disease Management business and
senior vice president at Medtronic, states:
“Less invasive, miniature device technologies
show strong promise in improving patient
outcomes and implant procedure eLciency.
Through our global Micra TPS clinical trial,
we intend to generate robust evidence of
these beneJts to patients and clinicians
throughout the world.”
See video link showing implant taking
place at:
http://www.uhs.nhs.uk/Media/SUHTIn
ternet/News/2014/Medtronic-micrapacemaker-with-Prof-Morgan.mp4
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Micra TPS Study Design

A multi-centre global clinical trial into
Medtronics’ Micra Transcatheter Pacing
System (TPS) is engaged in enrolling up
to 780 patients at approximately 50
centres. Initial results, at one month and
three months, showed the Micra TPS
was successfully implanted in all
patients, whose ages ranged from 74 to
83 years, and there were no major
complications post-implant. The device
performed as expected and electrical
values were within normal ranges.
“We are encouraged by these
preliminary results and hopeful that this
less invasive procedure will provide
similar outcomes for all patients in the
trial,” says Clemens Steinwender, head
of cardiology at the Linz General
Hospital in Linz, Austria.
In collaboration with leading
clinicians, researchers and scientists
worldwide, Medtronic is now oIering a
range of innovative medical technology
for the interventional and surgical
treatment of cardiovascular disease and
cardiac arrhythmias.

SELF-POWERED
PACEMAKER
As the number of pacemakers implanted
into patients each year reaches into the
millions, improving the lifespan of the
batteries that power them has remained
a great concern for developers and
manufacturers.
Now a research team from the Korea
Advanced Institute of Science and
Technology (KAIST), headed by Professor
Keon Jae Lee of the Department of
Materials Science and Engineering at KAIST
and Professor Boyoung Joung, MD of the
Division of Cardiology at Severance
Hospital of Yonsei University, has
developed a self-powered artiJcial cardiac
pacemaker, operated semi-permanently by
a Kexible piezoelectric nanogenerator.
So, instead of having to undergo further
surgery to replace tired batteries, patients
could soon be able to power their
pacemaker simply by harnessing energy
from their own body movements.
The piezoelectric nanogenerator was
fabricated using a bulk, single crystal lead
magnesium niobate-lead titanate (PMN-PT)
thin Jlm. In tests, the harvested energy
reached up to 8.2V and 0.22mA by bending
and pushing motions – high enough values
to directly stimulate a rat’s heart.
“For clinical purposes, the current
achievement will beneJt the development
of self-powered cardiac pacemakers, as well
as prevent heart attacks via the real-time
diagnosis of heart arrhythmia,” says
Professor Lee. “In addition, the Kexible
piezoelectric nanogenerator could also be
utilised as an electrical source for various
implantable medical devices.”
According to ScienceDaily, nature has its
own way to spontaneously synthesise and
self-assemble universal materials with
sophisticated architectures such as shells,
sea sponges and bone minerals. For
instance, the natural sea shell, consisting of
calcium carbonate (CaCO3), is very rigid
and tough whereas the artiJcial chalk made
by the same material is fragile. In addition,
most of artiJcial syntheses are performed
under toxic, expensive and extreme
environments, in contrast to the natural
syntheses, which are processed in benign
and mild surroundings.
If humans can mimic these biological
abilities, a variety of ecological and material
issues could well be solved.

SOUND OF
BREAKING
GLASS
R
ecently, Google declared an end to its ‘mass trial’ of
Google Glass. Many reasons have been given, but they
all come down to the same thing: an underestimation
of human behaviour eﬀects. We, the people, have
taken a look and, despite all the millions spent on ‘opinion forming’
hype, have mostly said ‘no thanks’.
Of course, we will all, in time, come to value certain beneﬁts to
augmented reality overlays of information into our ﬁeld of vision.
But consumer mass-market adoption of this habit will only happen
when the technology can be packaged invisibly as a ‘value-add’ to
the fashion statements that many short-sighted people wear on their
noses – ie, glasses. Even then,
somehow I can’t see Google as an
aspirational lifestyle brand.
The situation reminded me
a lot of my ﬁrst commercially
launched design project, the
Sinclair C5, whose moulded body
I redesigned at the age of 23. On
BBC Radio 5 recently – to mark
“I have no doubt that, had
the 30th anniversary of the launch
the C5 been a moped, with
– I pointed out that, while I’m
the same ‘electric-assisted
delighted that people say it still
bicycle’ powertrain, with a
looks ‘sort of cool’ 30 years on,
classical posture (like riding
there hasn’t really ever been an
a horse or bike), it would
unmet need to travel our roads
have sold 30 to 40 times
sitting, exposed, at a low chair
more than it did”.
height.
Just like Google, Sir Clive Sinclair set out to create a
technological innovation, but accidentally created a psychological
one. I have no doubt that, had the C5 been a moped, with the same
‘electric-assisted bicycle’ powertrain, with a classical posture (like
riding a horse or bike), it would have sold 30 to 40 times more than
it did and met its true business objective of generating the cash
needed to develop the proper electric vehicle I was hired to design.
Both Google and Sir Clive ended up creating very, very
expensive behavioural experiments. Both could aﬀord to ‘have a
punt’, but I wouldn’t call either ‘e:cient innovation’; the necessary
behavioural lessons could have been learnt at much lower cost,
using the early simulations created by us designers.
Midway through the C5 project, there was enough concern
ﬁnally for some customer research to be carried out, using early
prototypes. The ﬁndings were spot on. They predicted that C5
would sell in “in small volumes, mostly to older people, in areas of

Gus Desbarats, chairman
of industrial design consultancy
The Alloy and the British
Industrial Design Association
(BIDA), offers his thoughts on
the ‘long view’ – “when people
don’t see the world through the
same lens as technology
visionaries”

light tra:c”. I’m sure there are similar ﬁndings buried somewhere in
Google’s corporate database.
There is, of course, even now, a great market for Google Glass
technology: namely professionals who would be more productive, if
they had ‘extra info’ in line of sight, but need both hands free, and
who, if need be, could be obliged to wear one as part of their
uniform – mechanics, warehouse personnel, blue light professionals
and medical professionals would all ﬁt the bill. Not as sexy as
targeting geeks in internet cafes, but deﬁnitely able to deliver good
old-fashioned commercial returns. I wouldn’t bet against uber cool
personal mobility scooters either – just with a higher chair.
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What’s happening

Flying high – AIRLANDER
Imagine a ﬂying machine that can cruise in the air for three solid
weeks without landing – and does not need a runway when it ﬁnally
comes back to earth.
Soon this may be a reality, thanks to the vision of companies such
as Hybrid Air Vehicles, which says it has “re-examined the basic
principles behind Lighter-Than-Air Science, and applied modern
technology and materials to this 100-year-old concept”.
All of this has been driven by the growing concern amongst
governments, organisations and individuals over the consumption of
natural resources, which, states HAV, “naturally leads to aerostatic
(lighter than air) principles to reduce both the energy cost and the
ﬁnancial operating cost of some of our transport requirements”.
HAV’s AIRLANDER “does not stall, lands on any reasonably ﬂat
surface, and has a take-oﬀ and landing speed of around 40 knots”, it
says. “It is Ntted with four propulsion units and, with close on 10,000
Shaft horsepower (SHP) for the 50 tonne variant, it has suPcient
power and range to deal with the most challenging environments.”
The vehicle uses a combination of buoyancy (helium gas) and

aerodynamics (the shape of the body) to generate lift.

For a video trip on AIRLANDER, go to:

http://www.hybridairvehicles.com/imagegallery.asp.

Innovative valve for industrial gas cylinders
42 Technology has been helping Linde Gases,
a division of The Linde Group and one of the
world’s leading industrial gas companies, to
develop an innovative new valve for
industrial gas cylinders.
42 Technology was responsible for leading
the mechanical engineering development
team for the EVOS Ci cylinder package,
which comprises a specially-designed valve
and protective guard.
The valve uses a quick-action lever in
place of the more traditional hand-wheel
mechanism and, at the same time, allows

users to see from a distance whether the
valve is open or closed.
Additional features include the following:
Safety ‘interlock’ system to reduce the
risk of the valve being opened accidentally
Guard mechanism to protect the valve,
while providing easy access to attach or
remove regulators
Ergonomically-designed grip, so cylinders
can be more easily manoeuvred and lifted
Live content gauge, so users can read
cylinder pressures at a glance – without
having to connect a regulator.

GKN to lead £30m wing project
A national research programme – which is
aimed at bringing the latest aircraft wing
design, manufacture and assembly
technologies to market – is being launched
by GKN Aerospace.
Taking place over a 27-month period, it
will produce test demonstrators to validate
the maturity of key manufacturing
technologies for aircraft wings. SpeciNcally,
the VIEWS (Validation and Integration of
Manufacturing Enablers for Future Wing
Structures) programme will: identify and
deNne future manufacturing requirements to
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produce novel wing architectures; assess
tools that will improve product and process
design and enhance the ﬂow of production;
progress emerging composite and metallic
manufacturing and assembly technologies
and processes; and study innovative
inspection and repair tools.
The £30 million programme involves a
total of 13 partners, including Bombardier,
Spirit, GE Aviation, the National
Composites Centre, the Manufacturing
Technology Centre and the Advanced
Manufacturing Research Centre.

Advanced composites
facility opened
Greg Clark, Minister of State for
Universities, Science and Cities, has opened
the University of Southampton’s Advanced
Composite Materials Facility. The facility, the
only one of its kind in the UK, will develop
and manufacture new and advanced
materials for semiconductor electronics,
data storage, photonics and energy
harvesting, conversion and storage. One of
the Nrst projects will be the development
and manufacture of a new form of solid
state battery in collaboration with Ilika
Technologies, a spin-out from the university.

What’s happening

Sounds fantastic!

Radio communications with the BLOODHOUND Supersonic
Car will be critical to the team’s success in setting a 1,000mph
(1,609km/h) World Land Speed Record.L
To that end, an L39 jet aircraft Oew multiple passed down
BLOODHOUND’s specially prepared South African desert track,
synchronised with the new All-Wheel-Drive (AWD) Jaguar F-TYPE
R Coupé driven by project director Richard Noble and a Jaguar XF
saloon, at closing speeds of up to 650mph (1,046km/h). You can

watch the footage at: http://tinyurl.com/koykotx. The cars carried
the same equipment that will stream data, voice and imagery live
from the BLOODHOUND Supersonic Car during test runs and
record attempts in September this year and again in 2016.
The activity conNrmed the project’s entire radio infrastructure is
now in place, ready for September and the start of BLOODHOUND’s
high-speed, world-record campaign.
Photo credit: The BLOODHOUND Project.

Inﬂatable incubator wins Dyson Award
A low-cost inOatable incubator – designed for
use in the developing world – has won the
2014 James Dyson Award.
Created by design engineer James Roberts,
pictured, MOM can be collapsed for
transportation and runs oM a battery that
lasts 24 hours, in case of power outages.
The whole thing costs just £250 to make and
is designed to provide the same performance
as a £30,000 modern incubation system.
MOM is blown up manually and heated using
ceramic heating elements.

Sir James Dyson said: “James’ invention
shows the impact design engineering can have
on people’s lives. The western world takes
incubators for granted – we don’t think about
how their inePcient design makes them unusable
in developing countries and disaster zones.”
James, 23, a recent graduate from
Loughborough University, will now receive
£30,000 for further prototyping and testing,
with a view to seeing MOM mass produced.
Loughborough University will also receive
£10,000.

More women needed in STEM professions
Maggie Philbin, CEO of TeenTech and president of the IED, is adding her voice and support
to a new initiative encouraging more women to consider careers in engineering, science,
maths and technology (STEM).
She is one of several women who have joined a new network, which has been
established by BCS president Professor Liz Bacon to encourage more girls and women into
careers that involve STEM.
“I'm delighted to be part of a network which sets out to make a real diMerence not only
to the number of women working in science and technology companies, but to the number
reaching their true potential and leading, managing and creating those organisations,” said
Maggie about her involvement.
“It's not enough to parachute a few women in as non-execs or to encourage girls to
consider STEM careers. Companies and academic organisations need to look at how they
can build structures and cultures that are genuinely welcoming, and to promote those who
are already doing this. Otherwise, women will continue to vote with their feet.”

Maggie Philbin:
it’s not enough
to parachute a
few women in
as non-execs.
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GYM News

GYM: Looking Forward
It’s now nicely into the new year and the last of the sluggishness
from over-indulging at Christmas is beginning to wear oﬀ. So far in
2015, we’ve had a very successful post-Christmas GYM Group social,
sharing news, ideas and plans for the forthcoming year over a
conference (and later pub) table. By the time of publication, we
would have held our ﬁrst GYM Group event of the year on
‘Designing against Vehicle Borne Threats’, a subject many may be
interested in, even if it is outside their own ﬁeld.

Looking ahead, we are putting forward proposals for a technical
papers competition for students and graduates. A lot of good
projects and designs are being undertaken by our members and such
a competition would be a great opportunity to showcase these.
The oﬃcial launch of the Institution’s CTPD and celebration of its
70th anniversary is another highlight to look out for in 2015. As
always, if you’d like to get involved, please get in touch at
gym@ied.org.uk.

Change the World:
Share Your Knowledge
Cara O’Sullivan discusses the beneﬁts of engaging with
students for design and engineering organisations

H

umans have a natural curiosity for
how things work. As design
becomes increasingly dependent
on ‘invisible’ technology, inquisitive children
are struggling to answer their curiosities by
simply dismantling things with a humble
screwdriver. The mission to make life
simpler is adding complexity to the way
products function and, instead of wanting to
understand how they work, children are
being absorbed by them as consumers.
It is easy to get lost in ﬁgures relating to
the political reasons why design and
engineering needs more interest from
students, such as ﬁlling the growing skills
gap, boosting economic growth and
retaining a global technological advantage.
Not only will failing increase our
dependence upon global labour forces and
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damage the economy; it will hinder the
development of the human race. It is time
to focus on inspiring the next generation to
engage in our ﬁeld of work.
At a young age, our interests are easily
inﬂuenced by exposure to the views and
expectations of society. Conforming to
cultural norms can make engineering
uninviting, particularly for girls, due to
outdated stereotypes. To combat this, we
need to nurture interest from a young age,
with assistance from industry role models,
to show that social expectations can be
overridden by an ambition to pursue
engineering. It seems rather obvious that, if
a student doesn’t know about a career, they
won’t have the ambition to pursue it, yet,
according to Ofsted, schools rarely oAer
comprehensive careers advice.

The best advice comes from those who
have ‘been there and done it’ and are able
to discuss how particular subjects, interests
and talents play a part in their job. The
enthusiasm and knowledge possessed by
those in industry have a far greater inCuence
on students and is critical to reigniting their
interest, if already lost by the usual
theoretical style of teaching which may not
suit the learning style of many.
Signiﬁcant eAorts are being made to
engage schools and organisations in this, and
various events have been established to
show young people just how many exciting
and rewarding opportunities there are in
STEM industries. In December, the IED and
students from Brunel University’s ‘Innovia’
got involved with inspiring students at
TeenTech City 2014. Teams of students
were given a taste of hands-on programming
to navigate a robot around a simple obstacle
course. Events like this demonstrate how
industry involvement can provide a highly
engaging and fun way of learning for both the
students and the coordinators.
Engaging with students is a cost-eAective
way for organisations to develop
employees’ core competencies, like
communication and leadership, whilst
improving networking and partnerships in
the STEM community. We have a
responsibility to share our knowledge and
values with the next generation to help
them understand the world.
Students need to know that they are
capable of improving everything through
design and engineering, and you have the
knowledge to tell them how. To get
involved, visit: http://www.stemnet.org.uk/
employers/ or get in touch with your local
school’s STEM club.
“Education is the most powerful weapon
which you can use to change the world.”
– Nelson Mandela.

GYM News

Spotlight on GYM

GYM support for
engineering charities

Ed Otter: passion for design

At the end of last year, Eleanor Fosberry
IEng MIED and founding member of the
GYM Group was aAorded the opportunity
to run in the Great South Run at the last
minute and chose to take part on behalf
of RedR UK as added motivation.
As an international charity specialising
in overseas disaster relief through
engineering solutions, developing skills and
providing expertise, RedR helps disasterprone communities become more resilient
by giving them practical life-saving skills,
advice and support, which help them
prepare for, respond to and recover from
natural and man-made disasters. The
expertise they provide is often engineering
design based, and Bts well into Eleanor’s
civil engineering background and interests.
Through her fantastic eAorts, Eleanor
has not only raised over four times her
original target, but she also managed to
complete the 10-mile run, having only
started training for it the month
beforehand. "I thought this would be a
good challenge and help me improve my
Btness,” said Eleanor. “I know RedR make
a massive diAerence in disaster zones, so I
was keen to utilise this personal challenge
to support RedR in their work and am
really pleased with the amount I have
raised through the generosity of friends,
family and colleagues. Doing the Great
South Run has even inspired me to enter
a half marathon in 2015."

As part of our series of short interviews with IED Graduate
and Young Members on how they got where they are now,
we focus on Ed Otter, a third Year BA(Hons) Product Design
Student at the University of Derby.

Why Engineering Design?

My passion for design began at school when
I studied product design and woodwork at
GCSE level. From there, I completed a
college course in design and then went on to
a university degree in product design. I have
had many interests over the years, but
product design has been a passion from a
very early age and it was my school product
design teacher that got me interested.

Favourite Project?

Taking an idea from the basic sketches to
the Bnal engineered CAD model is very
exciting. In my second year, I was tasked
with designing a hairdryer for a chosen
sports brand, mine being ‘Slazenger’. In the
initial stages, the design was Bnalised and a
to-scale model produced. My design was
chosen as one of Bve to be taken forward in
the second part of the year and we
redesigned the hairdryer with the internal
elements in mind, Bnally producing a fullscale rapid prototyped model.

Achievements?

After my second year, I was fortunate to

spend a year working for a design agency,
Optima Design in Derbyshire, working on a
range of live projects for a variety of
clients. In the workplace, there were
weekly and even daily deadlines to achieve.
I was able to correspond with clients daily,
keeping them updated with the project. On
several occasions, I attended meetings with
clients across the country.

Why the IED?

The IED was something that was
introduced to me when I started my
degree. Meeting others from different areas
in design helps me to grow as a designer –
to learn from one another is key to
success. To give something back to all the
aspiring designers is something that I am
able to do by being a member of the IED
GYM group.

Next Steps?

Currently in my final year of study, I intend
on performing to my best ability and
completing my degree. Upon graduating, I
hope to find a career: something that will
continue to enhance my skills as a designer.
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Institution News

Elections & Registrations
Registration as Chartered Technological
Product Designer
Tania Humphries-Smith
Poole
Ben Watson
Portsmouth
Election to Member
Jonathan Banks
Nigel Patrick Garland
Mark Graham
Peter Mario Cipriani
John Wankowski
Paul Westwood

Eastleigh
Poole
Overton
Stroud
Ipswich
Weymouth

Election as a Registered CAD Practitioner
Simon Williams
Bristol
Election to Graduate
Jordan Byrom

St Helens

Transfer to Graduate
Josmar Azzopardi
Donald Dalli
Daniel Farmer
Marvic Sultana

Gozo, Malta (prize winner)
Zabbar, Malta (prize winner)
Bognor Regis (prize winner)
Gozo, Malta (prize winner)

Election to Student
Paul Richard Davis
Alexander Nyastha Mugwagwa
Graeme Bruce Reid
Martin Wild

Bournemouth
Greenford
Benﬂeet
Eastbourne

Election to Student from Bournemouth
University
Quy Te
Bournemouth
Dominic Allin
Bideford
Genevieve Anderson
Abingdon
Nevy Pacome Baz
Oxford
Michael Richard Belk
London
Helene Berner
Bournemouth
Sam Berry
Bromely
Sara Cudeiro Blanco
Gillett Road
Daniel Blickett
Epsom
Mai Boley
London
Danielle Colene Borg
Chelmsford
Fergus John Wilson Brady
Staines
Thomas Raabe Branch
Epsom
Ruby Georgia Isabella Brayf
Kingston Upon Thames
Taylor Brewster
Wallasey
Joseph Elliot Broadhead
Cookham
Lewis Alexander Brown
Latchingdon
Paul Thomas Brucato III
Gillett Road
Marc Carrante
Chesterﬁeld
Liam Carroll
London
Ting-Chiao Chang
Bournemouth
Waleed Dawood Chishti
Bournemouth
Genevieve Rose Chivers
Crediton
Kit Shan Chow
Bournemouth
Duncan Christie
Southampton
Katie Collier
Poole
Calum Daniel Cook
Longﬁeld
Josephine Cowperthwaite
Bromley
Guy Cranmer
London
Jasper Zavar Crowe
Milton Keynes

Imogen Cummins
Timothy Davies
Alex Denning
Oliver Dickens
Daniel Dinikj
Laura Drake
Cassandra Dyer
George Edwards
Tatenda Gerald Farirayi
Rodrigo Alejandro Navarro Flo
Joseph Fox
Daniel Fox
James Frankham
Oliver Garner
Frederick Gibbs
Jake Gregory
Georgina Griﬃn
Joseph James Hampton
James Paul Harker
Joseph Hindley
Jack Hope
James Leonard House
Jake Howard
Robert Howard
Mohammed Tamim Ibrahim
Perry Jones
Sam Jordan
Dean Kellock
Maximilian Kennedy
Muhammad Ali Khalid
Aaron Kimber
Connor Lascelles
William John Latham
Christopher Lee
Sinead Lemon
Robert Paul Alastaire Lewis
Arron Lewis
Dean Ligat-Jones
Matthew Lingens
Jessica Lois Lockyer
Harry Jason Manser
Ryan Masterson
Gary Maton
Michael Andrew Maud
Rebecca McCarthy
Rebekka McCauley
Julius Henrik Merilaeinen
Jordan Miles
Petyo Mitev
Rohit Motivaras
Jackson Mullins
Eilidh Sarah Murphy
Jonathan Naish
Gyongyver Nemesszeghy
Thomas Norbury
Ayomide Ibukunoluwa Ogunkey
Samuel Osinuga
Aaron Parsons
Gareth Charles Peacock
Andrew Petty
Robbie Powell
Vimal Prajapati
Zachary Price

Stratford-Upon-Avon
Haywards Heath
Warwickshire
Chelmsford
Bromley
Camberley
Newtown
Newport
Southampton
London
Blackﬁeld
Pinner
Portsmouth
Great Bridgeford
Middleton Stoney
Newport
London
Burntwood
Sevenoaks
Sheﬃeld
East Grinstead
Bexhill-On-Sea
Windosr
Highbridge
Melksham
Canvey Island
Lancing
Wareham
Winchester
Redhill
Exeter
Cobham
Salisbury
Northampton
London
Bournemouth
Ringwood
Poole
London
Christchurch
Sittingbourne
Southampton
Crawley
Wimborne
London
London
St Pauls Place
Staines-Upon-Thames
Bournemouth
Hounslow
Bournemouth
Huntingdon
Yateley
Bournemouth
Bournemouth
London
Sutton
Poole
Salisbury
Gravesend
Chichester
Bekesbourne
Beckenham

Jack Richardson
Thomas Riley
Dan-Michael Saguirre
Cedric Sam
Thomas Sargent
Suprotim Sarkar
Penny Emma Scully
Alinda Sharma
Scott Timothy John Shields
Ashleigh Marie Shipton
Jonathan Short
David Smith
Belinda Smith
Freddie James Craven Snelgar
Harry Sopp
Oliver James Staniland
Bryn Stanton
Emily Stock
Richard Stone
William Tapley
Timothy Taylor
Maxwell Taylor
Josef Tecza
George Thomas
Max Daniel Tomlinson
Kerris Leanne Toms
Katie Toogood
Hoang Long Tran
Reece Tumbridge
Rini Vanchhawng
Max Venters
Edward William Sener Vernon
Joshua David Vowles
Cameron Walton
Ryan Watts
Bethany Webb
Matthew Wells
Toby White
Adam Wood
Steven Woodhall
Qi Zhang

Rochester
Kingsbridge
Poole
Brentwood
Wimborne
London
Broad Chalke
St Pauls Place
Epsom
Verwood
Yateley
Markyate
Clacton-on-Sea
Petersﬁeld
West Byﬂeet
Weymouth
Landford
West Wickham
Weymouth
Epsom
Fareham
Bournemouth
Romford
London
Rutland
Lytchett Matravers
Bristol
Bournemouth
Wallington
Windsor
Slough
London
Mark
Bournemouth
Coldharbour
Weston-Super-Mare
Thatcham
Tunbridge Wells
Poole
Weymouth
Reading

Election to Student from Bristol University
Ishan Alam
Bristol
Hafsa Ameen
Bristol
Jack Atkinson-Willes
Bristol
Tom Bewley
Bristol
George Burton
Bristol
Peter Collen
Bristol
Alexandra Consoli
bristol
Ed Cooper
Bristol
Mattthew Curtis
Witney
Olivia Daniel
Bristol
Akin Duyile
Bristol
Harry Garstka
Bristol
Charlie Guy
Bristol
Nathan Halewood
Bristol
Tim Hanks
Bristol
Chris Harris
Bristol
Valmir Ismali
Bristol
Charlie Jones
Emsworth
Steve Kahn
Bristol
Tom Lawson
Cambridge

Institution News

Elections & Registrations continued
Charlotte Levett
Alex Maddison
Barney Main
Christian Marchington
Alex McPherson
Matthew Mew
Alex Mulroy
Joanna Phillips
Sean Pickering
Osian Rees
Rob Robinson
Lucy Sayes
Peter Simmons
Chloe Souter
Lauren Ubertowski
Enrico Varano
Alex Waldron
Jason Whitehouse
Jack Wilkinson
Harri Worman
Jerome Wynne
Alex Tross Youle
Mareks Zevalds

Bristol
Bristol
Bristol
Bristol
Birmingham
Bristol
Bristol
Bristol
Bristol
Bristol
Bristol
Bristol
Bristol
Bristol
Bristol
Bristol
Bristol
Bristol
Woking
Bristol
Bristol
Bristol
Bristol

Students from Loughborough University
Catrin Adams
Lower Cwmtwrch
Callum Ainslie
Warwick
Renad Alamoudi
Loughborough
Thomas Alderman
Whitstable
Joseph Alexander
Colchester
Tim Allen
Barnet
Jonathan Andrews
Orpington
Millicent Ashton
Cambridge
Amal Binti Awang Azahrin
Loughborough
Hardeep Bahra
Bedford
Eleanor Bainton
Kineton
Matthew Barty
Loughborough
George Bates
Warwick
Elenor Beange
Billericay
Sam Bennett
Southam
Edison Berisha
London
Thomas Berry
Henley-On-Thames
Hannaan Bhatti
London
Jonathan Bradley
Harrogate
Cameron Braithwaite
Bedford
Chris Bransbury
Solihull
James Brocklehurst
Macclesﬁeld
Tessa Brown
Wallingford
Zoe Bryant
Cemaes Bay
Connor Bryant
Beaminster
Daniel Buckland
Nottingham
Elise Bue
Worcester
Jonathan Bullock
Eye
Albany Burton
Bath
Harry Bushill
Radstock
Ross Capon
Bromley
James Curran
Warrington
Beatriz Del Corral Carreras
Canary Islands
Robert Chapman
Prenton
Harry Charlier
Dorchester
Christian Chester
Weymouth
Emily Clark
Wrexham
Daniel Clarke
Rochester

Charlotte Clayton
Emily Clements
Luke Clements
Alice Coey
William Collier
Murray Collins
Sarah Collins
Joseph Connick
Thomas Constant
Charles Conway
Liam Cooke
Helena Cowley
Jennifer Cox
Selena Cox
Daniel Coxhill
Andrew Cripps
Charlotte Critchley
Alexander Dangerﬁeld
Ross Davies
Jennifer Davies
Iona David
James Doggart
Paige Doutel
Elliot Doy
Kirk Duerden
Toby Dye
Daniel Essom
Robert Fayers
Lewis Ferrari
Conor Fitzpatrick
Peter Ford
James Forrest
Katherine French
Adam French
Zoﬁa Gawor
Holly Glover
Harry Goddard
Liam Gout
Sam Gren
Constantin Hadjigeorgiou
Edward Hanks
Luke Hannon
Matthew Haran
Lucca Harhaj
Callum Haskins
Sullivan Hayes
Max Hearnden
Chris Heath
Rebecca Hibberd
Robert Hill
James Hilton
Freya Hiscock
James Hitch
Kath Horwell
Kate Hunt
Tobias Hunter
Natasha Jones
Thomas Kimberley
Theodor King
Emily Knott
Alyce Kohler
Michael Lavoipierre
Peter Limb

Rochdale
Brentwood
Banstead
London
Harpenden
Kilmarnock
York
Enﬁeld
Horsham
Malvern
Colchester
Newark
Axbridge
Southampton
Morecambe
Derby
Newark
Guildford
Perth
Penarth
Bishop’s Stortford
Bangor
Wigan
Congleton
Skipton
Ipswich
Kettering
Bury St. Edmunds
Peterborough
Epsom
Crewe
Alresford
Canterbury
Ellesmere Port
Longﬁeld
Sawbridgeworth
Saﬀron Walden
Vienna
Wolverhampton
Nicosia
Huntingdon
Solihull
Widnes
Leeds
Billericay
Poole
Wallingford
Belfast
Ashtead
Congleton
Carshalton
Loughborough
Sevenoaks
Warsash
Ripon
Consett
Bedford
Coventry
Peterborough
Tonbridge
Borehamwood
Reading
Canterbury

Kieran Little
Barclay Long
Kareem Machnouk
Anna Malaeva
Callum Marrable
Matthew Marshall
Gyuner Mazrek
Cameron McIntyre
Callum McStay
Mollie Meredith
Matthew Middleton
Angus Milne
Lucy Milson
Edward Mogridge
Melissa Morris
Henry Naylor
Charlotte Nelhams
Ben Nelson
Rachel Newell
Archie O’Brien
Aisha Orme-Singleton
Matthew Paine
Lewis Pak
Roland Parker
Henry Parkin
Tilkak Parmar
Aliya Parvez
Hitarth Patel
Hamid Payro
Jordan Pearce
Ben Pointon
Emma Postlethwatite
Chloe Poulter
Henry Prager
Nerissa Prawiro
Moumin Qureshi
Anna Ranson
Charlotte Redden
Andrew Reece
Luke Richards
James Richardson
Elliot Riley
Felix Rosen
Ben Salves
Elisha Sanghani
Gemma Say
Jack Schneider
William Searle
Nektarious Sheherlis
Chris Shipman
Alexander Shipp
Matthew Shipp
James Silverwood
Ela Simpson
Eleanor Smales
Holly Smith
Abigail Spence
Joseph Stainthorpe
Ben Sutton
Mihails Telegins
William Thomas
Jack Thompson
Chris Thursﬁeld

Sandy
Leicester
London
Yoshkar-Ola
Frinton-On-Sea
Loughborough
Varna
Esher
Market Rasen
St. Helens
Loughborough
Tetbury
Tunbridge Wells
Stamford
Fordingbridge
Pewsey
West Malling
Stourbridge
Lincoln
Cranleigh
York
Slough
Orpington
Clitheroe
Budleigh Salterton
Leicester
Aylesbury
Leicester
Derby
Rotherham
Daventry
Twickenham
London
Chichester
Loughborough
Woking
Bolton
Wellingborough
Kidlington
Coleford
Leicester
Stourbridge
London
London
London
Bexley
Radstock
Bromley
London
Newton Abbot
Bromley
Macclesﬁeld
Bedford
Haywards Heath
Loughborough
Sunderland
Warrington
Dormansland
Bourne
Peterborough
Macclesﬁeld
Whitley Bay
Colwyn Bay
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Adam Tilner-Smith
Dominic Underwood
Max van Gorkum
Daria Veysey
Josepth Vousden
Jack Walves
Ben Ward
Lewis Webber
Matthew Webster
Jamie West
Samuel Wheeler
Sam Whitehead-Rice
Caitlin Williams
Sean Williams
Rebekah Wilson
Charlotte Wilton
Antoan Yordanov
Philippe Ziya
Students from Newbury College
James Adams
Joe Bascombe
Amber Berry
Baldeep Bhamrah
Calum Bird
Dominic Callaghan
Jamie Campbell
Ashley Churchman
George Collins
Jacob Cooper
Thomas Cox
Robert Day
Andrew Dyke
Bradley Eaton
Adam Edwards
Elliann Edwards
Dean Evans
Matthew Evans
Richard Fieldhouse

Great Missenden
Epsom
Cobham
Orpington
Beaumaris
Snodland
Hartlepool
Heathﬁeld
Wisbech
Loughborough
Hayling Island
Nottingham
Bridgwater
Cobham
Milton Keynes
Berkhamsted
Assenovgrad
Milton Keynes
Thatcham
Salisbury
Bladon
Banbury
Reading
Wallingford
Carterton
Didcot
Tadley
Abingdon
Didcot
Basingstoke
Andover
Oxford
Reading
Wantage
Oxford
Abingdon
Marlborough

Simon Fitzgerald
Steven Foley
Robert Glen
Alex Grant
Scott Gray
Shaun Green
George Hall
Lee Hall
Chris Harte
Jonathon Hegarty
Adam Hobson
Kieran Honeyman
Thomas Howard
Emily Hulme
Frank Ibbott
Richard Ireland
Paul Jepson
Simon Alexander Johnson
Hikmat Khan
Nicholas Knedler
James Lewis
Thomas Marsh
Andrew McCutcheon
Harry Moore
Tasmin Morris
Stewart Morrison
Conner Murphy
Stuart Neave
Marcas O’Bardain
George Patey
Jake Payne
Jonathan Plasted
Timothy Plows
Joshua Preston
Michael Randall
James Reader
Benjamin Remedios
Joseph Resek
Andrew Riley

Election of Council
Notice is given of an election to ﬁll vacancies on the Institution’s Council,
in accordance with By-law 42, to take eﬀect from the AGM to be held on
Saturday 11 July 2015.
The number of vacancies to be ﬁlled is eight. Council nominate the
following to ﬁll these vacancies: Professor G N Blount, Mr D T H Castle,
Dr D J B Maﬃn, Mrs L J Meaton, Mr N Phelps.
The non-retiring ordinary members of Council will be: Mr P K R
Bateman, Mr S J Benﬁeld, EurIng Dr L J Buck, Mr C M C Dowlen, Mr A T
A Keegan, EurIng C Ledsome, Dr C J Simcock, Dr G A L Tizzard and Mr I
Treacy. The Chair of Council will be Dr T M B Humphries-Smith and the
Vice Chairman will be EurIng Professor S P Vaitkevicius.
Honorary Treasurer will be Mr N C Robinson.
Any three corporate members may nominate any other corporate
member for election to Council by delivering such nomination in writing
to the Secretary, together with the written consent of such person to
accept oﬃce if elected. Nominations must be received by Monday 27
April 2015.

Aylesbury
Didcot
Didcot
Bracknell
Bracknell
Newbury
High Wycombe
Watlington
Swindon
Oxford
Salisbury
Newbury
Maidenhead
Wantage
Farnham
Reading
Didcot
Southampton
Reading
Didcot
Basingstoke
Abingdon
Wokingham
Abingdon
Newbury
Thatcham
Abingdon
Reading
Didcot
Thame
Burford
Abingdon
Reading
Wantage
Newbury
Salisbury
Oxford
Kidlington
Basingstoke

Maxwell Rowland
Jareth Rudolph
Maksim Schastny
Aaron Scott
Daniel Smith
Joshua Stamp
Darron Stockwell
Michael Stoute
Luke Symonds
Elliot Taylor
Adam Taylor
David Trask
George Trenchard
Michael Turner
Jamie Vaughan
Harry Watts
Matthew Webb
John Webb
Joseph Witherall

Abingdon
Brackley
Swindon
Didcot
Didcot
Southampton
Swindon
Reading
Swindon
Carterton
Wantage
Thatcham
Salisbury
Newbury
Reading
Wantage
Wantage
Thatcham
Reading

Registration as a Chartered Engineer
Nigel Paul Garland

Poole

Registration as an Incorporated Engineer
Jonathan Charles Banks
Easleigh
Mark Graham
Overton
Registration as an Engineering Technician
Paul Westwood
Weymouth
Re-Registration on the IED Design Register
until December 2019
Desmond Cumberland
Industrial Design and Engineering Integrity
Gerry Lewcock
Specialised Electronic Equipment
Damien Loughnane
Registered CAD Manager
Robert McFarlane
Registered CAD Manager
Steven Moore
Registered CAD Manager
Alastair Stephen
Registered CAD Manager

Advertise your vacancies on the job board

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

Contacts
Courtleigh, Westbury Leigh, Westbury, Wiltshire, BA13 3TA
Telephone: +44 (0)1373 822801 Fax: +44 (0)1373 858085
Email: staﬀ@ied.org.uk Website: www.ied.org.uk
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Institution of Engineering Designers

Write for your Journal

Engineering Designer needs good articles on matters
important to design. Why not write one? You will receive
help from the editorial team, should you need it.
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If you want to try your hand at writing a feature for
Engineering Designer, please submit an abstract (around
200 words), explaining what your feature is about, with
intended word count. (Features can be between 1,000
and 1,800 words.) It will then be forwarded to the IED
editorial committee for consideration.
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Circulation
Established in 1945, The Institution of Engineering
Designers is the professional body for Engineering
Designers, Product Designers and Computer Aided
Draughtsmen and Designers. Engineering Designer
is the Institution’s bi-monthly journal sent to all
Members, as well as design professionals and opinion
formers in industry, schools, colleges and universities.

Disclaimer
© Copyright The Institution of Engineering Designers
2015
Unless otherwise indicated, views expressed are those
of the editorial staK, contributors and correspondents.
They are not necessarily the views of the Institution of
Engineering Designers, its oNcers, or Council. The
publication of an advertisement or editorial does not
imply that a product or service is recommended or
endorsed by the Institution. Material may only be
reproduced in any form by prior arrangement and with
due acknowledgement to Engineering Designer.
Notice to advertisers
It is a condition of acceptance of advertisement orders
that the publishers, Findlay Media Ltd, does not

Annual subscription rates for non-Members
UK:
£63.51
Single issue:
£12.47
Overseas airmail:
£88.45
Schools and colleges:
£48.76

Contact the Editor
If you would like to write a
feature, add to the news or send
your points of view, write to
Brian Wall at: Findlay Media Ltd,
Hawley Mill, Hawley Road,
Dartford, Kent DA2 7TJ

guarantee the insertion of a particular advertisement
on a speciLed date, or at all, although every eKort will
be made to meet the wishes of advertisers; further, the
company does not accept liability for any loss or
damage caused by any error or inaccuracy in the
printing or non-appearance of any advertisement.
Although every advertisement is carefully checked,
occasionally mistakes do occur. We therefore ask
advertisers to assist us by checking their
advertisements carefully and advise us by the deadline
given, should an error occur. We regret that we cannot
accept responsibility for more than ONE INCORRECT
insertion and that no republication or discount will be
granted in the case of typographical or minor changes
which do not aKect the value of the advertisement.

Who are we?

“For any design engineer hoping to
pursue a career in industry,
membership and registration shows
commitment to continuing
professional development and
promoting good practice in those
with whom we interact on a daily
basis. The IED provides a natural
home for those whose roles
encompass a diverse range of skills.”
BH, Chartered Engineer

The IED – who are we?
This journal is produced by the IED for our Members and
for those who have an interest in engineering and product
design. The IED, established in 1945, incorporated by Royal
Charter in 2012, is a licensed body of both the Engineering
Council and Society for the Environment and we register
our suitably qualified Members as Chartered
Environmentalists (CEnv), Chartered Engineers (CEng),
Incorporated Engineers (IEng) or Engineering Technicians
(EngTech). We also offer professional recognition to
Product Designers, CAD Technicians and those who teach
and lecture in design or CAD. 2015 sees the introduction
of a Chartership for Product Designers (CTPD).
We represent our Members’ interests at the highest levels
and raise awareness of the professional standards of our
Members, whilst providing a resource and information
service, and a friendly and approachable route to
assessment and registration.

www.ied.org.uk

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

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

