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View from the Chair

Folding wheel – and
unfolding the future
This issue is once again packed with great articles. I particularly like
Duncan Fitzsimons’ folding wheels cover story. He won the Alex
Moulton Award last year and the continued success of this
innovative product is great news

Get Involved
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Wiltshire BA13 3TA, or email:
chairman@ied.org.uk
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A

s part of my day job, I am in the
middle of a change in companywide management and ﬁnancial
processes designed to improve
project delivery. These changes are primarily
focused on the proﬁtability of projects, and it
got me wondering how much design quality
and innovation is being pushed into the
background, in order for us all to compete in
the current markets. Are we, as an industry,
spending too much time chasing the money
and not enough on the technical? I am lucky
to have a big enough team where I can have
staﬀ primarily focused on design, whilst
others manage the project/product delivery,
but I'm sure that's not the case for quite a
number of you and I'd be interested to hear
how you juggle these often opposed aspects
of your business.
A frequently heard complaint is that
promotion is only possible, if you take on
the management of projects. As a result,
one of the greatest challenges I face is
identifying the strengths of the various
individuals, so they can be placed in technical
or management (or both) roles, allowing
them to thrive and see that there can be
career progression. Again, the size of my
organisation makes it relatively
straightforward for technically-oriented staﬀ
to reach higher employment grades, but this
is clearly much more challenging for the
smaller and medium-sized organisations.
In Institution news, we have been in
detailed discussions with the British
Industrial Design Association (BIDA) with a
view to providing administrative support to
them as they grow and move towards the
accreditation of individual industrial
designers through their GradBIDA and
ProBIDA grades. This is also a fascinating
opportunity for us to investigate the

synergies between our two branches of
design, which are clearly linked. There is a
lot of crossover between industrial and
product design, and we will be investigating
the relationship between CTPD and
ProBIDA to identify common competencies,
so members with feet in both camps can
rationalise their eﬀorts to achieve the
appropriate level of professional recognition.
It’s the IED’s 70th anniversary this year,
so we’re starting to prepare a small mobile
presentation/exhibition celebrating the
work of our members, both past and
present. The theme will be ‘seven decades
of design’, showing the contribution that our
members have made to modern life and it’s
something I have been pushing through the
Linked-In group. We’ve had a number of
great ideas, such as Concorde, the Harrier
jump jet, Dyson’s cyclonic vacuum cleaner
and Raspberry Pi, but we need more. If you
have any thoughts, please send them in.
I would also remind you about this year’s
AGM and prize-giving luncheon, which will
be held at Courtleigh and Westbury Leigh
village hall respectively on Saturday, 11 July.
The calling notice and further information
can be found later on in this edition and
I look forward to seeing you there.
I hope you all enjoy this issue 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

3D Printing

THE RAPID GROWTH

of Rapid Prototyping
Once very much the preserve of industrial big spenders, 3D printing is now the rapid prototyping
and manufacturing method of choice for businesses of all types and sizes. Here, Tony Harrison o,ers
an insider’s view on what it’s all about, how it works — and how to make it pay

3D

Printing – additive
manufacturing, or rapid
prototyping – used to be a
strictly industrial process.
Today, it’s so mainstream there are 3D printing
machines designed for consumer use. Expired
patents, low cost consumables and intuitive
software have democratised 3D printing.

Fast prototyping and short lead times
allow for rapid response to customer
feedback, and enable products to be Enetuned and brought to market quicker than
ever before.
3D printing has gained a foothold in many
industries. In the aerospace, defence, rail and
automotive sectors, for example – where

strength-to-weight ratio and heat, smoke and
toxicity resistance are crucial – parts can be
produced in proven high-performance
thermoplastics. In the consumer goods
sector, less expensive materials can be used
to produce items from collectible characters:
from children’s Elms to mobile phone
prototypes. In the healthcare profession, 3D

5

3D Printing

Photographs: Charlie Milligan

IN-HOUSE VERSUS
BUREAU
With prices of 3D printers starting at
around £3,000, you could Enance a
machine from £99 per month. To create
a product requiring Eve cubic inches of
material would cost a further £17 at
current average material costs. If this
were your monthly output, your costs
would be £116 per month. (This would
drop dramatically if you owned the
machine outright.)
The same Eve cubic inch product would
cost around £107 to have made at a
bureau. If you were unable to collect
the item in person, you would pay a
delivery charge on top.
printers are creating not only medical
devices, but replacement body parts, too.
Another area where 3D printing is
becoming increasingly commonplace is in
education. Having established itself as a
mainstream industrial technology, it follows
that students should be exposed to the
potential of 3D printing.
More and more schools are investing in
3D printers and introducing them across the
STEM (science, technology, engineering and
mathematics) and design subjects. Pupils
are learning to use the technology to
demonstrate proof of concept.
There are several methods of 3D
printing. Each has its distinct advantages and
disadvantages, depending on product
speciEcation and aesthetic priorities – see
box-out, far right.

MAKING IT PAY

When it comes to Enancing your 3D printing,
there are two main options. The Erst is to
acquire your own machinery and bring the
process in-house. This obviously requires
some capital outlay, either through outright
purchase or by entering into a Enance
arrangement. This makes sense, if your need
for 3D printing is frequent or calls for large
quantities of raw materials.
The alternative to in-house 3D printing is
to use a bureau. Many smaller businesses are
unable to justify the cost of a 3D printer
together with the necessary raw materials
and post processing equipment. In this
scenario, a bureau allows you to enjoy many
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of the advantages of 3D printing, without
having to make the big investment. You
simply send or upload your 3D print Ele to
the bureau. The bureau then prints the
product to your speciEcation. You can collect
the product or have it couriered to you.

3D PRINTING IN-HOUSE

If you decide to bring 3D printing in-house,
consider these four criteria:
Your products – from proof of concept
to functional parts and end products, 3D
printers can produce almost anything. While
strength may be key for some products,
colour, resolution or smoothness may be
more important for others. The build bases
of most 3D printers are similar in size,
though wide format models are available for
larger products.
Materials – materials are key to 3D
printer choice. Weight, Fexibility, rigidity and
durability speciEcations, for example, are all
important considerations. Factor in your
temperature and vibration resistance
requirements, too. You may also need a
machine capable of printing in more than
one material.
People – 3D printing requires post
processing. This stage is necessary to clean
the end product and remove temporary
structures that act as scaDolding during the
build. Post processing can involve resin or
acid dips and processes to blast away
powders or glue-like substances. If nonfactory staD will be using your 3D printer,
opt for a machine that needs minimal, post

processing. Bear in mind that some machines
will contain toxic materials and should only
be used in well-ventilated areas.
Finance, service and maintenance –
discuss Enance options with your 3D print
systems supplier. Ask them about
maintenance contracts and what services you
will receive. Some resellers oDer guaranteed
buy back prices and technology refresh
options. These can allow you to replace up
to one third of your Feet of machines every
year, without necessarily incurring extra
costs. Also, be sure to End about the cost of
consumables. This will help you project the
running costs of your 3D printing equipment.
Ask your supplier if they can oDer you a
demonstration. They may also be prepared
to provide you with a machine on a trial
basis.

IN-HOUSE BENEFITS

Cost: in the long term, acquiring your own
3D printing equipment costs less than
outsourcing to a bureau. Raw materials work
out cheaper and you’ll save on delivery costs.

3D Printing

MORE THAN ONE WAY TO PRINT IN 3D

Here are the ﬁve most commonly used 3D printing methods used in
engineering today:
FDM (Fused deposition modelling)
The FDM 3D print process extrudes thermoplastic. It’s ideal for prototypes, end use
engineering-grade parts, machine parts and presentation materials.
Advantages – a wide variety of materials including ABS plastic, range of colour
options, low maintenance costs, no toxic materials, low temperature operation, no
supervision required.
Disadvantages – low resolution (ie, visible seam lines), longer build times,
temperature Fuctuations during process can cause delamination, supports sometimes
required, lower Z-axis strength.
PolyJet
Like the traditional document printer, PolyJet uses printer heads which move backwards
and forwards. The printer heads lay down a photopolymer that is cured by UV light.
PolyJet 3D printing is suitable for animation models, form and Et checking and exhibition
models.
Advantages – multi material product realism, high resolution, Ene detail, smooth
Enish, strong on all axes (X,Y and Z), precise, repeatable, good range of materials,
including transparent.
Disadvantages – uses ‘ABS like’ materials so not as durable as FDM, high cost,
becomes unstable if subjected to sustained heat or sunlight, hydrophilic (swells if
immersed in water for prolonged periods).
SLS (Selective laser sintering)
SLS is a powder-based technology. Using lasers, it sinters powdered forms of diDerent
materials together. This binds them to create a solid object.
Advantages – uses powdered forms of multiple materials, including plastic, metal,
glass, etc. SLS supports full CMYK colours and can produce complex parts, with no
support materials.
Disadvantages – messy, high purchase price and high set up / running costs.
SLA (Stereolithography)
This technology uses UV to harden photosensitive resins into solid structures one layer
at a time.
Advantages – high resolution, smooth Enish, can produce complex and bulky
mechanical parts, can use translucent resins.
Disadvantages – machines are large and expensive, compared to other 3D printing
methods; speciEc power requirements; resin will cure, if exposed to UV light (needs be
positioned in a dark room); holds high quantities of toxic resin, which has a Enite shelf
life; requires ventilation and careful user maintenance; post-processing involves a UV
oven.
MJM (Multi-jet modelling)
This relatively new process has been developed for quick turnaround prototyping. It
works by printing layers of liquid plastic onto a Fat platform, then solidifying the
structure with UV lamps.
Advantages – ideal for small parts and complex geometries, wax support structures
are easy to remove, high resolution and super Ene detail.
Disadvantages – ultra high deEnition and accuracy decline as part size increases, Ene
layers increase build time, areas aDected by wax residue are resistant to paint.

As the Egures in the cost comparison
illustration show, printing more than one Eve
cubic inch product per month is more cost
eDective than using a bureau.
Speed: nothing is faster than producing
your own product, to your own speciEcation,
in your own premises. Rapid prototyping
oDers a direct route to market and the
chance to outmanoeuvre rivals.
Fine-tuning: as with any electronic Ele, you
may look at 3D print design and wish to
change something at the very last minute.
You may spot an error, have a late Fash of
inspiration that improves the product or get
a request from a colleague to tweak the
design. 3D printing in-house gives you free
reign to edit, reEne and adapt as much as you
need before hitting the ‘print’ button. By
contrast, once you’ve sent the Ele to a
bureau, it may be too late.
Data security: 3D print design Eles are
subject to the same risks as any document
transmitted to an external organisation. Your
company may have strict security policies
governing the sharing of sensitive data.
However, if your 3D print function is inhouse, this won’t be an issue.

BUREAU BENEFITS

Cost: the cost comparison illustration shows
how printing more than one Eve cubic inch
product – or equivalent – once a month on
average makes printing in-house the cheaper
option. Accordingly, if your 3D printing
requirements are less frequent than this,
you’ll save money by using a bureau.
Freedom to choose 3D print type:
industrial components operating in demanding
environments require a diDerent type of 3D
process to day-to-day household items or
fashion accessories. With a bureau, you can
choose the right option for each unique job.
Expert eye: 3D print design software can be
complex. StaD at a good bureau can spot and
Ex errors that may prevent your design being
printed properly. They may charge for this.
Post-processing: a big problem with some
types of 3D printing, especially SLS (selective
laser sintering), is the post-processing
involved. This can get messy, so it’s not ideal
if you welcome customers to your premises
or wear smart clothes to work. With a
bureau, you outsource this problem.
Tony Harrison is managing director of
3D Generation, an authorised supplier of 3D
print systems produced by Stratasys and 3D
Systems to businesses across the UK.
www.3dgeneration.co.uk
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Morph Folding Wheel

T

he Morph Folding Wheel
started out not as a design for
wheelchairs, but an attempt to
do something new and exciting
for the world of bicycles –
something to shake up the cycling industry a
bit! It’s also a bit unusual for me, as it’s an
entirely home-grown project. My day-to-day
work as a product design consultant has seen
me work on all manner of projects, from a
medical workstation for Olympus through to
a shop window display for Selfridges, but I
always try to keep a small portion of my time
aside for development of my own selfconceived projects – and the folding wheel
was the ﬁrst of these that I worked on.
I was studying at the time on the Industrial
Design Engineering course at the Royal
College of Art and we were lucky enough to
have a talk given to us by Mark Sanders,
inventor of the Strida folding bike (amongst
many other brilliant innovations). Mark
highlighted the noble pursuit of folding
bicycle design, in that it creates a product
that not only allows people to go farther and
faster under human power, but also tries to
ﬁt in with everyday life: to disappear when
it’s not used. He also pointed out that,
whatever innovation you introduce into a
bicycle frame design, the type of bike you’ll
end up with is completely dictated by the size

Although there was little
precedent in the world
of wheels and vehicle
design, Duncan
Fitzsimons envisaged
many options for
mechanically making
a large circle fold down
into a smaller shape.
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THE REAL
The Morph Wheel folds in half to revolutionise wheelchair travel,
but how did it come about in the ﬁrst place? The man behind the
concept, Duncan Fitzsimons, explains all
of wheels you initially choose to use. Small
wheels mean better folding, large wheels
mean better riding (faster, more stable,
more comfortable).
I’ve always been a keen cyclist and, as a
new inhabitant of London, I’d nearly, but not
quite, bought a folding bike on a number of
occasions. However, I was frustrated that
the designs always made some sort of
compromise and, after Mark’s talk, it seemed
clear to me that the wheels were to blame. If
you could have folding wheels, then perhaps
you could have the best of both worlds: high
performance and a small and convenient
product. It was a challenge I couldn’t
put down and an engaging
brain teaser to discuss

with my classmates over lunch. A year later,
my obsession with this challenge hadn’t gone
away and I started to work in earnest on
making it a reality.
At ﬁrst, this was a sometimes fun and
sometimes frustrating process of
experimentation. There was very little
precedent in the world of wheels and vehicle
design, but at the same time many options
could exist for mechanically making a large
circle fold down into a smaller shape.
The only way to assess these diFerent
approaches was to quickly make mock-up
prototypes, whether from card cut-outs and
drawing pins or by chopping up
a real bike wheel.
Unfortunately,

Morph Folding Wheel

WHEEL DEAL!
many of these early concepts were
impossible to implement and nearly always
for the same reason – they just didn’t work
with a tyre, especially an inHatable one.
Realising that this was the key design
problem was a major breakthrough in the
development. Making a wheel where the tyre
was ‘happy’ to fold up was the only way to
make it work. This led quickly to two tyre
options: solid non-inHatable tyres (moulded
from expanded polyurethane) and ‘tubular’
tyres, as used on track cycles and sports
wheelchairs, that have their inner-tube
integrated into the tyre in one piece.
Playing with samples of these tyres
showed that they both fold very well,
without any need to deHate, into an
elongated shape (imagine grabbing an elastic
band in two hands and pulling it to stretch it
out of its natural circular form). With the
choice of tyre and shape of the fold set, it
was then much easier to make progress
developing a number of

mechanisms that could fold up a wheel, tyre
and all. There was a lot of head scratching,
but the biggest breakthroughs came after a
session of just getting into the workshop and
making – testing, experimenting and playing
with wheels and components. Two months
later, I was testing the ﬁrst working prototype
of a folding bicycle wheel on a bike.

FUNDING AND SUPPORT

In parallel with this development process,
I was incredibly lucky to be chosen as part of
the Royal College of Arts Selected Works
programme, receiving funding and support
from the college’s incubator InnovationRCA.
This played a vital role in the eventual
development of the folding wheel, as it

enabled me to apply for a patent on the core
technology before showing it to the world.
Once the original concept and prototypes
were ready, I was free to talk about it, safe in
the knowledge that the core IP was protected.
With a healthy dose of hindsight, this
proved to be a very good thing indeed. Had
I needed to continue developing behind
closed doors, the product would almost
certainly have continued on its original track
towards use in the bicycle market, where it
has a very interesting application, but not the
industry-changing impact it can have on the
world of manual wheelchairs.
With a patent ﬁled and early demo
prototypes in hand, I was ready to show the
concept to people. I entered the concept

9

Morph Folding Wheel

into design competitions, displayed it at
events such as the UK’s Mobility Roadshow
and was free to talk about its potential to the
press. My ﬁrst visit to the Mobility Roadshow
in particular was a big and pleasant surprise.
I’d planned to spend roughly half my time at
the show answering questions about the
design and the other half going to talk to
manufacturers about the details of
integrating for use on a wheelchair.
As it turned out, I ended up pinned to my
small display stand for two days solid, unable
to get away from the constant stream of
people who wanted to see this new
innovation for wheelchairs. Visitors were
queuing up to tell me what new things they
would be able to do with foldable wheels,
saying my concept was the ﬁrst really new
idea they’d seen in this market for a very long
time. On the second day, the manufacturers
and distributors were coming to see me,
because their customers were telling them
they needed to.

PEOPLE EMPOWERMENT

This innovation is all about empowering
people to do things they couldn’t do before;
about removing barriers. One encounter in
particular really stands out from that ﬁrst day
at the Mobility Roadshow when a gentleman
who uses a wheelchair came up to me and
said: “Yes! This is the missing piece!” He then
told the story of his quest to ﬁnd a better
wheelchair for travelling by airplane. After a
holiday-ruining incident – involving his chair
and wheels getting damaged when put into
the hold, along with all of the suitcases – he’d
set himself the task of ﬁnding a wheelchair
that was made speciﬁcally for air travel. After
all, the world’s a small place when you’re
looking to buy something over the internet,
so someone, somewhere, must have made a
wheelchair product that solves this problem!
It turned out not to be so easy and, after
a very long time searching, he had ﬁnally
found one type of chair that folded up neatly
and that came with a Hight bag, speciﬁcally
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Morph Wheels went on sale at the start of 2013 and have now shipped to most corners of
the world, featured in Selfridges and won not only the Design Museum’s Transport Design
of the Year, but also Icon magazine’s Product Design of the Year awards.
designed to be acceptable for use as on
board baggage on Hights. Pleased as anything
with this new wheelchair, he then went to
take a Hight, only to be told by airline staF
that his wheelchair would have to go in the
hold with the suitcases, not because of the
chair in its bag, but because the wheels were
too big and likely to roll around in the cabin.
Foldable wheels were the missing piece of
the puzzle for him, they were the last part of
the wheelchair that no-one had bothered to
improve for modern life. Add these foldable
wheels to a current chair and the problem
was solved!
He was one of many wheelchair users
who have related to me what a terrible
experience it can be to try to travel by plane
with a manual wheelchair. The bottom line is
that the various innovations in wheelchair
design all focus on the chair part and ignore
the wheel. A wheelchair that can fold up
small is only a half-ﬁnished design, if the
wheels aren’t also improved.
It was soon clear that this application of a
foldable wheelchair wheel was where the

design could have greatest social impact and
most easily be used as an upgrade to existing
products. This was in 2010 and that year
I was awarded the James Dyson Foundation
Fellowship, which helped fund the building of
the ﬁrst two fully usable foldable wheelchair
wheels. These were designed and developed
for use on a wheelchair, including new
features such as a fail-safe mechanism to only
enable them to be folded once they’d been
removed from a wheelchair.
The prototypes were then developed for
manufacture and fabricated by a company
called Racing Fabrications, using a
combination of CNC and welded aircraft
grade aluminium components. Racing
Fabrications’ usual clients were Formula 1
teams and a big lesson learned here was that
it’s always worth working with specialists
when developing prototypes; it’s the only
way to make progress with a really new idea.
These ﬁrst two wheels were a huge step
forward: genuine ‘looks-like, works-like’
prototypes that were then used to
demonstrate how the wheels worked with

Morph Folding Wheel

a wheelchair. These wheels were used for
real life testing with user groups to give early
stage feedback. Some of this feedback was
quite surprising and acted as a wake-up call
to remember there are other things that
need considering in making a good design,
sometimes above and beyond pure
engineering performance.
For example, up to this stage strength and
weight had been the driving factors in
development and were not yet at the levels I
would have liked. However, I was surprised
to hear from the user groups that weight was
not such an issue with the people who tried
out the initial prototypes. In fact, they were
far more worried that they might not be able
to aFord such an expensive-looking product.

THE RIGHT STUFF

It was around this time that I was contacted
by Maddak, a US manufacturer of medicalrelated products. After seeing the early
folding wheel prototypes in Forbes, they
were very keen to look at licensing the design
for manufacture and, in particular, to have a
go at manufacturing the design from glass
reinforced injection moulded components,
a material choice I hadn’t yet considered. It
turned out this was absolutely the correct
route to take, as it allows the Morph Wheels
to be manufactured and sold at the same
price as many non-folding wheelchair wheels.
I worked closely with Maddak’s product
development engineers to transfer across
everything I had learned so far in the
development of the earlier prototypes,
They then put a huge amount of eFort
into making the design work for their
manufacturing processes, in particular taking
the design through several rounds of ﬁnite
element analysis and real-life destructive
testing to make sure the ﬁnal product could
withstand anything to which it might be
subjected. Incredibly, the ﬁnal Morph Wheels
are now stronger, lighter, tougher and far
lower cost than those original aircraft grade
aluminium prototypes.
Morph Wheels went on sale at the start
of 2013 and arrived with quite a splash. They

“Best of all was to receive the Alex Moulton
Award in 2014 from the Institution of
Engineering Designers””

– Duncan Fitzsimons

have now shipped to most corners of the
world, featured in Selfridges and won not
only the Design Museums Transport Design
of the Year but also Icon magazine’s Product
Design of the Year awards. They also
featured brieHy on a billboard in Times
Square at their launch, something I never
expected to see! Best of all, was to receive
the Alex Moulton Award in 2014 from the
Institution of Engineering Designers. To see
the list of past winners engraved on that
award was to look at a list of my absolute
heroes in the world of product design and
innovation, and it’s completely humbling to
be listed there after them. I can’t thank the
IED enough for that honour … and I’m
very glad you like the design!.
The foldable wheels
are a project that I’ve
worked on

alongside my career as a design and product
development consultant over the last seven
or so years, so it’s fantastic to see them out
there now, being used and empowering
people to do even more than I ever imagined
at the outset.
I now run 7TH London – a design and
invention business that specialises in helping
our clients to innovate with new products.
We help identify new opportunities with
markets and technologies, and the new
behaviours these can lead to, and then come
up with fresh and exciting new products and
experiences that are real and achievable,
often then helping to implement these ideas
through the product development process
right up to manufacture and ﬁrst sales.
We’re currently working on some
incredibly exciting client projects across a
wide range of markets, from high tech
fashion to consumer products to surgical
devices, all of which I hope to see launch
over the next year.
And I’m looking forward to seeing Morph
Wheels go from strength to strength, as
people around the world continue to realise
that a whole manual wheelchair (wheels
included!) that can fold up small enough to go
in the overhead locker on a plane or in the
trunk of a Smart car is now a real thing.
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SPACE CRAFT
The International Space Station is an ideal test bed for new technologies and materials, either for future
use in space or for applications in demanding places on Earth. Brian Wall reports
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High times

S

pace is an extremely harsh place for
humans and for machines. Space
hardware has to stand up to the
rigours of open space, while at the
same time being lightweight and safe – all
of which makes the International Space
Station (ISS) an ideal test bed for new
technologies and materials, either for future
use in space or for applications in
demanding places on Earth.
Many of these experiments are now
being conducted by astronauts such as
Italian air force captain and former ﬁghter
pilot Samantha Cristoforetti, acting on
behalf of the European Space Agency
(ESA) – see panel text, page 15.
Cristoforetti was one of the crew on
board the Soyuz TMA-15M spacecraft,
launched in late November last year from
Kazakhstan, that docked at the ISS as part
of the Futura mission (known as Expedition
42/43). She is now working and living on
the International Space Station as part of
that mission.
Here are some of the critical areas that
are being investigated by the crew:

3D Space vision
One of the most compelling investigations
forming part of the mission focused on
Europe’s Nrst 3D printer ever to be launched
into space. Designed and built in Italy, it was
put to the test by ESA astronaut Samantha
Cristoforetti.
“The POP3D Portable On-Board Printer
is a small 3D printer that requires very limited
power and crew involvement to operate,”
explains Luca Enrietti of Altran, prime
contractor for the compact printer. The unit
is a cube with 25 cm sides and prints with

The Columbus laboratory, with its massive array of equipment and instrumentation.

Haptics-1

that into account when handling objects.
Generally, a soft, fragile object is handled
with more care than a hard one and, by
judging how the object feels, you
automatically adjust your grip.
Haptics-1 is looking at developing robots
that transmit touch information to the
astronaut, but until now nobody has
checked to see how people in space
respond to force feedback. Will astronauts
feel and react the same as on Earth to
generated vibrations? How will the feedback
feel in space, where the feedback joystick

biodegradable and harmless plastic using a
heat-based process.
“Part of the challenge of designing a 3D
printer for the Station was to ensure its
operation does not aMect the crew
environment,” adds Giorgio Musso of Thales
Alenia Space Italy, principal investigator for
the project.
Funded by Italy’s ASI space agency,
POP3D takes about half an hour to produce
a single plastic part, which will eventually be
returned to Earth for detailed testing,
including comparison with an otherwise
identical part printed on the ground.

“There is big potential all along the value
chain, to save cost and mass,” notes Reinhard
Schlitt, heading OHB’s Engineering Services.
“But, right now, parts are being produced in
various diMerent ways. As a satellite
manufacturer, we need common standards in
place, so we can compare competing supplier
parts on a like-for-like basis. Europe does
have a lead in this technology – the latest
laser machines are coming from here for
export to the US and China – so we should
build on that.”
Thales Alenia Space is taking a keen
interest, in terms of manufacturing, conNrms
Florence Montredon, heading the company’s
technology components group. “We’re
looking in particular at applying it to complex
secondary structures for satellites. This
includes the design phase, where software
places material as needed to help cut mass.”
SteMen Beyer, head of materials and
process technology at Airbus Defence and
Space, concludes: “it is very promising for
reducing costs particularly for complex
structures and reducing lead time signiNcantly.
In the case of a complex injector of a rocket
engine, we are able to take the total number
of parts needed down from around 250
down to one or two; that represents a
revolution in design and manufacturing.”

Haptics-1 is an experiment that Nts into the
vision of astronauts controlling planetary
explorers from orbit. Ideally, astronauts
circling a planet would have as much
feedback as possible to help control the
robots exploring below them. An important
aspect of this is ‘haptic’ feedback –
transferring touch and vibrations.
Most people can tie their shoelaces with
their eyes closed, but try doing it when your
hands are numb. This is because your brain
processes the feeling of touch and takes
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High times

Magnephas

This experiment will use the
Electromagnetic Levitator’s high-speed
camera to observe magnetic alloys, such as
iron, cobalt and nickel. Of particular
interest for this experiment is the instant
when a material reaches a new state, such
as liquid or solid.
ESA astronaut Alexander Gerst installing the Electromagnetic Levitator.
has to be strapped to their bodies to
prevent them Ooating away?
A simple joystick can move left or right.
Behind the scenes, intricate servo-motors
provide counterforce or vibrations. During
the present mission, Cristoforetti will be
using the joystick in order to test the limits
of feeling in experiments – similar to the
classic game Pong.

Wise-Net

This experiment places low-power sensors
in ESA’s Columbus laboratory to form
a wireless network that monitors
environmental factors, such as
temperature, pressure and humidity.
The goal is to see if small amounts of
energy could be harvested from inside the
Station from the light, airOows or
diMerences in temperature.
A modiNcation of Wise-Net could be
applied to humans – for example, with
sensors on a patient’s body providing
continuous vital-sign monitoring to nurses
and doctors in hospitals.

Electromagnetic Levitator

The Futura mission will be the Nrst to use
the Electromagnetic Levitator on the
International Space Station in ESA’s
Columbus laboratory. This furnace can heat
metals to 2,000°C and then cool them
rapidly.
Blacksmiths have been using this
technique for centuries to create steel tools
and weapons by heating, hammering and
quenching in water. This process freezes
the steel’s structure, and causes it to be
hard and stay sharp.
Understanding the underlying physics is
complicated, and factors such as gravity
and the mould used to hold the metal in
place inOuence the process, making it
diPcult to get to the fundamentals.
Observing liquid metals cooling in
weightlessness removes the complexity to
reveal the core process of physics. The
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electromagnetic Levitator takes things a
step further and suspends the metals in
mid-air as they melt and solidify.
One of ESA astronaut Samantha
Cristoforetti’s tasks was to load the unit
with cartridges holding the metals. The
microgravity furnace takes care of the rest,
processing the metals and recording data
automatically. The metals can be heated in
a vacuum or in a gas. A high-speed camera
records the forging and sensors record the
temperature and other variables. The
metals formed are retrieved and returned
to Earth for further analysis.
The Electromagnetic Levitator
arrived at the Station on Europe’s
ATVGeorgesLemaître freighter and was
installed by ESA astronaut Alexander
Gerst. The Levitator is a furnace that can
heat metals up to 2100°C and then cool
them rapidly. Observing liquid metals
cooling in weightlessness helps to reveal
the core processes of physics.

Coolcop

Most of the metals that we use are not
pure, but an alloy of diMerent materials. By
combining diMerent metals, materials can be
concocted that oMer the best of their
component parts. The stainless steel used
in most knives and forks, for example, is
actually an alloy of one part chromium to
10 parts steel that renders the alloy more
resistant to corrosion.
Super-alloys using the latest space
technology are now being used in
smartphones and jet engines, but ESA is
always looking for better, lighter, stronger
and cheaper materials. Some metals and
materials do not mix easily.
Coolcop will investigate cobalt and
copper, two metals that do not mix easily
on Earth. By observing the process in the
Electromagnetic Levitator and looking
speciNcally at surface tension, scientists and
ESA’s industrial partners hope to improve
casting processes on Earth.

Metcomp

Metcomp will investigate how
weightlessness affects the metallic
structure of a nickel–titanium alloy. When
particles come into contact with a liquid
they can be pushed away or engulfed by
the liquid, like a ball floating on the sea.
Depending on the size of an incoming
wave, the ball could be pushed forwards
like a surfer or submerged by the water.
On an atomic scale, a similar process
occurs with metals as they come into
contact with other liquid metals.
Understanding this process could lead to
Samantha Cristoforetti carrying out tests.

High times

A free-ﬂoating molten metal suspended by
electromagnetic force during 20 seconds of
weightlessness on a parabolic ﬂight.
The Electromagnetic Levitator can heat
metals up to 2100°C and then cool them
rapidly. Observing liquid metals cooling in
weightlessness helps to reveal the core
processes of physics. The levitator takes
things a step further and suspends the
metals in mid-air as they melt and solidify.
more exotic metal alloys or improve
existing complex alloys.

Nequisol

Nequisol will focus on the microscopic
structure of nickel–aluminium and
aluminium–copper alloys as they form
around a needle inserted when they are in
liquid form. The alloys will grow like sugar
crystals on a stick, and scientists are eager
to assess the speed of growth in
weightlessness.

Semitherm

This experiment will take a closer look at
a material that made mobile technology
ubiquitous: silicon–germanium
semiconductors. These computer chips are
found in almost all smartphones and
creating the chips requires forming the alloy
at speciNc temperatures. Semitherm is set
to investigate the underlying properties of
a mix of silicon and germanium as it melts in
microgravity to see how weightlessness
aMects the results.

Thermolab

The last Electromagnetic Levitator
experiment planned for the Futura mission
was all about improving models to help
industrial casting and solidiNcation
techniques. Thermolab investigates the
temperature and physical properties of
industrial alloys in weightlessness in their
liquid state. Industrial partners are keen to
know more, as the results could help them
create existing alloys quicker, cheaper and
with less waste.

The making of an astronaut: Samantha Cristoforetti
A European Space Agency (ESA) astronaut of Italian nationality, Samantha Cristoforetti is part
of the second long (Futura) duration mission of the Italian Space Agency (ASI), on board the
International Space Station. A captain in the Italian Air Force, she is serving as a Oight engineer
for Expedition 42/43, due to complete its mission in May this year.
Cristoforetti, 37, was assigned to the Futura mission more than two years ago and has
travelled the world, training on all the elements of one of the most complex machines ever
built: the International Space Station. She learnt how to control the station’s robotic arms,
how to handle any emergency and how to perform all the scientiNc experiments she will run
for the scientists back on Earth.
She always dreamed of reaching the skies and set out to put that dream into practice by
studying aerospace engineering at several universities around the world. Her thesis dealt with
solid rocket propellants, lightweight structures and aerodynamics.
In 2001, she graduated from the Technische Universität Munich, Germany, with a master’s
degree in mechanical engineering, and specialisations in aerospace propulsion and lightweight
structures. As part of her studies, she spent four months at the Ecole Nationale Supérieure
de l’Aéronautique et de l’Espace in Toulouse, France, working on an experimental project in
aerodynamics. She wrote her master’s thesis on solid rocket propellants during a 10-month
research stay at the Mendeleev University of Chemical Technologies in Moscow, Russia.
As soon as the Italian air force opened applications to women, she was one of the Nrst to
apply. As part of her training at the Italian Air Force Academy, she completed a bachelor’s
degree in aeronautical sciences at the University of Naples Federico II, Italy, in 2005.
She also completed the Euro-NATO Joint Jet Pilot training. Her career in the force saw
her log over 500 hours with many military aircraft, paving the way to her current position as
a captain of the Italian air force.
In 2009, she was one of the six chosen from 8,000 European applicants to join the ESA
astronaut corps. In 2012, she was assigned to the Futura mission.
On 20 March this year, with the northern hemisphere shrouded in darkness as the Moon
moved in between the Sun and the Earth, Samantha Cristoforetti and her crewmates on the
International Space Station didn’t have to worry about clouds getting in the way of their
view. From their orbit above Earth, 400 kms high, they had a grandstand view of this
breathtaking event.
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Legal advice

Legally speaking:

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

Maximising Opportunities, Minimising Risks
Pete Maguire, partner at Wright Hassall, explains how you can use contracts
to protect and make the most of your IP
Capturing the extent of the intellectual
property (IP) within your business is
essential, if you want to make full
commercial use of it, followed by steps
to protect it (‘Protecting your intellectual
property’, Engineering Designer,
November 2014).
However, you must also protect it in
agreements with third parties (whether
manufacturers, distributors, marketing
agencies, sellers or other interested
partners), otherwise all the hard work
could be wasted. Consult your financial
advisers to consider establishing a
separate group company for revenuerelated purposes – or if the commercial
potential of your IP could be maximised
by registering in another jurisdiction for
tax purposes.

Minimising exposure to risk

Non-Disclosure Agreements (NDAs): It is
fundamental to the protection of your IP
that you do not disclose any information
relating to your invention or design before
filing or registration, failing which the
patent may be invalid. Indeed, according
to the IPO, only 11% of businesses realise
that pre-filing disclosure leads to patent
invalidation. Even after you have filed for a
patent, public disclosure of details relating
to your invention could limit further
applications to broaden the patent’s remit:
we would therefore recommend entering
into an NDA at the outset to record the
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restrict the use of your IP by the buyer –
eg, using licences, as opposed to
transferring ownership, and prevent
sublicensing.

Revenue generation

conditions under which you are prepared
to disclose any information/ideas and
can be part of a broader agreement.
However, a word of caution – if the other
party suggests using their own standard
NDA, you need to check it thoroughly to
avoid compromising your IP.
Employees/Consultants: You must
clarify ownership of your invention by
inserting an appropriate ownership clause
into contracts with external consultants.
Without this, any IP is owned by the
creator of the invention (unless it is
created by an employee in the normal
course of employment).
Contracts of sale: Your IP will be
further safeguarded, if you insist on using
your standard terms of sale or purchase
to ensure that you have appropriate
protection. Likewise, take care when
negotiating warranties, which, ideally,
should be kept to a minimum; aim to
exclude liability as far as reasonably
possible; and be quite clear about when,
and if, risk of loss and title passes to the
buyer. Finally, you must retain the ability to

There are a number of ways to generate
revenue while protecting your IP:
Appointing a Distributor: There are
a number of issues to consider. Should it
be exclusive or non-exclusive? Do you
want to specify a minimum order level
(and consider what happens if those
figures are not met)? Beware of
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inadvertently allowing your distributor to
acquire any of your IP rights and ensure
that any terms limiting your liability are
carefully drafted.
Appointing an Agent: When appointing
agents to act on your behalf, you must
define any territorial scope and customer
limitations; be quite clear about the basis
on which the agent is retained (selfemployed or a company employee?);
ensure that you retain IP in the product
and that the agent signs any required
confidentiality clause. Also check that any
agreement conforms to the Commercial
Agents (Council Directive) Regulations
1993, which gives agents certain rights
(particularly in relation to their
earnings/compensation payable on
termination).
Licensing: Licensing third parties to
manufacture, sell or distribute your
product can give you access to a much
wider market. However, as with all other
agreements, you must be clear about the
level of protection you require for your IP.
Is the licence to be exclusive or nonexclusive? An exclusive licence means that
no one else can make or market your
product; a non-exclusive arrangement
means you can enter into arrangements
with a number of people. Also, consider
excluding rights to disassemble or
reproduce the product; the territory
within which the product is to be
marketed; the length of the licence; and
the customers to whom the product can
be marketed – eg, are there any reserved

customers (ie, customers you will continue
to supply directly)?
Take particular care when negotiating
royalties: the licence could provide for
royalties to be paid frequently, or linked to
the volume of goods sold, enabling you to
continue to benefit from your invention.
Also consider ensuring that the licensee
pays/contributes to renewal fees. Finally,

trade mark licences are registerable at the
Intellectual Property Office, which affords
you additional protection; and don’t
overlook including indemnity clauses in
your agreement to protect you, in case
your IP is infringed by your licensee.
Assignments of IP: Assignments of IP
can include current and future IP, and are
one-off transactions. Due diligence is
necessary, whether you are selling
(assignor) or buying IP (assignee).
Establish the cost of purchase and
when, and how, it is payable. Further,
warranties regarding title,
registrations, licences and an
undertaking that there are no
disputes underway will be required
from the assignor; lastly, include an
indemnity for breach of any
warranty by the assignor.
Finally, get your house in order!
The ultimate way of maximising
value is a business sale. To maximise
the full, commercial potential of your
business get your IP in order before
selling: keep all registrations up to
date and secure future years’
revenue by ensuring long-term
licences and/or support/
maintenance contracts (for
software). Check that your contracts

do not inadvertently assign IP and that any
consultants do not own IP commissioned
by you. Avoid change of control provisions
in contracts and early termination rights
for licensees. Also, make sure all contracts
are signed and safely stored.

In short…

Carry out a full IP audit, identifying exactly
what you have and then register it. Seek
professional advice, if you are not clear on
what is/is not registerable, and consider
any tax implications. Think about an NDA
governing any contract negotiations and
third party relationships , as well as your
employment contracts, otherwise you
may be in danger of giving away your IP
before you start!
Review your standard terms and
conditions, and ancillary agreements with
agents, distributors, third party
manufacturers or any other link in the
manufacturing/ distribution chain and
ensure they contain sufficient detail to
protect your IP, to avoid any risk of your
IP being compromised.
If considering selling your business,
make sure everything is up to date and
registered; if buying, carry out due
diligence. If you invest time at the outset
in ensuring your IP is protected, you will
reap the rewards later on.

About the author
Pete Maguire is head of the Advanced
Manufacturing & Engineering Sector
Group, and specialises in the drafting
and negotiation of outsourcing and
commercial contracts. Prior to Wright
Hassall, he worked in-house at
Compass where his responsibilities
included risk management and
corporate governance.
pete.maguire@wrighthassall.co.uk
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The ice man cometh
When not hurling himself down bob-sled tracks at a heart-stopping 90 miles an hour on a small
high-tech sled, Kristan Bromley designs and manufacturers sleds for 22 nations now preparing for
the next Winter Olympics. Here he describes to Tim Fryer just how he does it

I

n 2008, Kristan Bromley became the
ﬁrst man in history to win the World
Championship, European Championship
and World Cup in the same season.
The British media nicknamed him ‘Doctor
Ice’, because he gained a PhD from
Nottingham University with a thesis titled
‘Factors aCecting the performance of
skeleton bobsleds’.
His company, Bromley Sports, ships
between 100 and 200 bespoke sleds to
athletes around the world, but is currently
moving into the recreational arena, having
designed and developed a patented sled for
an exciting new snow activity, Baseboarding.
“Over the next two to three years, we’re
changing from purely providing a low volume,
highly customisable Olympic-governed sled,
to manufacturing up to 10,000 Baseboards
for a mass market. Our mission is to become
the most advanced sliding sport product
manufacturer in the world.”
Bromley has always had the ethos of
optimising processes. This stems from his
extremely competitive goal-driven nature,
tuned through four Olympics combined
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with his engineering background at BAE
Systems. He is never happy with the status
quo, and he is naturally innovating and
always looking to add value in every way
possible. Key to this optimisation is VISI,
from Vero Software, which is used for
creating both high precision performance
parts and carbon Dbre lay-up tooling.
It has made the progression from design,
which is done in PTC’s Creo, through to
machining virtually seamless – almost

Kristan Bromley with one of his Baseboards.

making the design engineer a production
engineer as well. As Bromley points out:
“We’ve found that combining the two roles
has opened up considerable opportunity for
creating products that can be manufactured
more cost eCectively and eFciently.”
Baseboarding has recently been
introduced at the Whistler Olympic Park
in Canada and Bromley describes it as
bodyboarding on snow.
“The Baseboard has a low friction
curved base and parallel runners that create
a highly agile board, with easy-to-learn
steering, using feet and subtle upper body
movements. It’s a safe recreational way for
families visiting snow resorts to experience
the head-Drst ride position of skeleton racing
– which is an amazing adrenaline rush.”
Although the Baseboard is extremely
light, it is strong and stylised. The product
is underpinned with thermoplastic
composites, creating a super-tough 3D
structure that can withstand temperatures
of -30°C. Bromley also uses a CFD package
FloEFD from Mentor Graphics, which
embeds in to Creo. “The product design

Olympic engineering

capabilities of Creo, coupled with the
power and ease of FloEFD, enable fast and
very accurate analysis of designs with
respect to aerodynamic and Euid dynamic
performance, without leaving the design
environment,” he states.
However the design and production
requirements of the two markets – the
competitive and the consumer – are very
diCerent. “At the elite end of the market,
we focus on developing products that
improve the performance of the athlete.”
This requires designs that are customised to
give athletes tangible improvements: for
example, improved aerodynamic drag,
improved ride response and better Dtting.
Design focuses on small batch numbers,
specialised materials and cost-eCective
tooling for one-oC production runs. At the

eFciently. The company, established by
Kristan and his brother Richard in 2000,
now use VISI for every component in their
skeleton sleds and Baseboards.
“And it’s not just the components that
go into making up the products. We
develop everything that supports the
manufacturing process in VISI as well – the
tooling and jigs. Tools are designed in both
Creo and VISI. If we are happy with the
design at an early stage we design the tool
in Creo and then drag and drop it into VISI
for developing a machining strategy. If we
need to redesign tooling at a later stage the
direct modelling of VISI can achieve late
changes faster. VISI is a very powerful
surface modeller, which when it comes to
machining tooling to give class A surface
Dnishes is critical. We often Dnd ourselves

Metrology’s ROMER Absolute Arm with
integrated laser scanner to reverse engineer
the athlete’s form. “We scan an athlete’s
body shape and generate accurate mesh
data for Computational Fluid Dynamics
analysis in less than an hour.”
Once the design is completed in Creo,
he seamlessly drops the Dle into VISI and
starts to work on machining strategies.
“Although VISI is extremely powerful and
Eexible, it’s also simple to use. When we’re
machining new tooling for the carbon Dbre
composites, being able to approach that
particular tool with diCerent machining
strategies, and having the ability to
manipulate those cuttings paths, is critical.
To achieve the precision we need to help
athletes win medals, we’ve found we can’t
hit a tool with a ‘one toolpath suits all’

recreational end, we focus on design and
performance in a diCerent way. Design is
driven more by achieving set price points
and delivering large volumes of a more
standardised product oCering. This requires
considerable design expertise in tooling and
materials for high-volume manufacture.”
But Bromley Sports made its name in the
highly competitive world of skeleton racing.
“We’re giving athletes the tools to Dght for
Olympic medals and VISI is absolutely
pivotal in creating maximum-performing
sleds by pushing boundaries to improve
performance,” he adds. “Reducing
aerodynamic drag by 5% can cut an athlete’s
time by one, two or even three-tenths of a
second and that’s enough to take them
from tenth place right through to gold.”
With more than 60 carbon Dbre and
stainless steel components in the skeleton
sled, and the prospect of mass producing
Baseboards, he says it was important to
bring the whole operation in-house.
Previously, most of the tooling work was
sent to sub-contractors, but he realised that
by bringing tool design and manufacturing
in-house they could create new designs,
develop products faster, and innovate more

using the power of VISI to clean up surfaces
imported from other CAD packages.”B
The development process includes
ensuring that the sled is tailored to an
individual athlete’s body. “We design it
around the athlete’s own ergonomics,
reEecting the pressure points of their
shoulders and knees,” he adds.
Bromley Sports use Hexagon

approach. We need to tailor those
toolpaths and the cutting strategy, in order
to reduce machining time and produce a
part with a high level of surface Dnish that
requires minimal hand polishing.”
He also points to the loop between
design and production environments. “After
running diCerent machining strategies on the
same component, we often Dnd ourselves
going back to Creo and redesigning small
features that at the time did not have real
functional value, but at the manufacturing
stage have huge impacts on machining time.
From a design standpoint, we Dnd the
machining strategy capabilities in VISI of
enormous beneDt in the iterative design
process.” It is a design-to-manufacture
service that Bromley Sports oCers to other
companies looking to balance product
performance and manufacturing eFciency.
Bromley concludes: “Gaining
performance is all in the detail and, as an
organisation trying to help athletes win
Olympic medals, we need the world’s best
to help the world’s best.”

VISI Machining is used to manufacture
both high precision performance parts
and carbon ﬁbre lay-up tooling.

This article is reproduced courtesy of
Eureka magazine
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New class of polymers

Stronger than bone, self-healing,
and fully recyclable
IBM scientists have recently discovered a new class of polymers –
said to be the world’s ﬁrst family of materials that are stronger than
bone and self-healing

T

he team of IBM scientists that
have unearthed what is reported
to be the ﬁrst new class of
polymers in decades made the
breakthrough by taking the unique approach
of combining high-performance computing
with synthetic polymer. The materials that
the scientist have come up with can, it is
stated, be transformed into new polymer
structures to further bolster their strength
by 50%, making them ultra strong and
lightweight. In theory, this could impact
almost every industry looking to innovate
across engineering, product design and also
spur new technologies.
The new polymers could deliver
cheaper, lighter, stronger and recyclable
materials that are ideal for the
semiconductor, aerospace, airline and
automotive industries. Moreover, the ability
to selectively recycle a structural
component could have a major impact on
advanced manufacturing, as companies
would be able to rework high-value, but
defective, parts – instead of throwing them
away to landﬁlls or junkyards.
For example, in the semiconductor
industry this would bolster fabrication yields
for chips, while saving money and
signiﬁcantly decreasing waste.

LIMITATIONS

Today’s polymer materials have many
limitations. In transportation and aerospace,
structural components or composites are
exposed to many environmental factors
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(de-icing of planes, exposure to fuels,
cleaning products etc.) and bear poor
environmental stress crack resistance
(ie, catastrophic failure upon exposure to
a solvent). Also, these polymers are diAcult
to recycle, because they cannot be
remoulded or reworked once cured or
thermally decomposed upon heating to high
temperatures. As a result, these end up in
the landﬁll, together with toxins such as
plasticisers, ﬁllers, and colour additives that
are not biodegradable.
IBM’s discovery of this new family of
materials, with a range of tunable and
desirable properties, provides a new
opportunity for exploratory research and
applications development to academia,
materials manufacturers and end users of
high-performance materials. Also, the
ability to selectively recycle a structural
component would have signiﬁcant impact in
the semiconductor industry, advanced
manufacturing or advanced composites for
transportation, as they would be able to
rework high-value, but defective,
manufactured parts or chips, instead of
throwing them away. This would bolster
fabrication yields, save money and
signiﬁcantly decrease microelectronic waste.
“Although there has been signiﬁcant
work in high-performance materials, today’s
engineered polymers still lack several
fundamental attributes,” says James
Hedrick, advanced organic materials
scientist, IBM Research. “We’re now able to
predict how molecules will respond to

Dr Jeannette Garcia and Dr James Hedrick two of the IBM research scientists behind
the breakthrough.

chemical reactions and build new polymer
structures, with signiﬁcant guidance from
computation that facilitates accelerated
materials discovery. This is unique to IBM
and allows us to address the complex needs
of advanced materials for applications in
transportation, microelectronic or advanced
manufacturing.”

NOVEL APPROACH

IBM scientists used a novel ‘computational
chemistry’ hybrid approach to accelerate
the materials discovery process that couples
lab experimentation with the use of highperformance computing to model new
polymer-forming reactions. The
unconventional method is a departure
from traditional techniques and led to the
identiﬁcation of several previously
undiscovered classes of polymers in what
was believed to be an established area of
materials science researched extensively
since the 1950s.

New class of polymers

manufactured to have even higher strength
if carbon nanotubes or other reinforcing
ﬁllers are mixed into the polymer and are
heated to high temperatures.
This process enables polymers to have
properties similar to metals, which is why
these ‘composite blends’ are used for
manufacturing in airplanes and cars. An
advantage to using polymers in this case
over metals is that they are more
lightweight, which in the transportation
industry translates to savings in fuel costs.
At low temperatures (just over room
temperature), another type of polymer can
be formed into elastic gels that are still
stronger than most polymers, but still
maintains its ﬂexibility because of solvent
that is trapped within the network,
stretching like a rubber band.

SELF HEALING
Ideally, scientists
could insert a list of
requirements into a
computer to design a
material that meets
those exact conditions.
Unfortunately, the
reality now is that
materials are still
primarily discovered
only by experimenting
in the lab, based on
the scientist’s
knowledge,
experience and
educated guesses.
IBM Research’s
computational
chemistry eﬀorts can
take out a lot of this
guesswork and
accelerate a whole
new range of
potential applications: from developing
disease-speciﬁc drugs to cheap, light, tough
and completely recyclable panels on a car.
These polymers, formed through a
condensation reaction where molecules join
together and lose small molecules as byproducts such as water or alcohol, were
created in an operationally simple
procedure and are said to be incredibly
tunable. At high temperatures (250 degrees
Celsius), the polymer becomes incredibly
strong, due to a rearrangement of covalent
bonds and loss of the solvent that is

trapped in the polymer (now stronger
than bone and ﬁbreboard), but as a
consequence is more brittle (similar to
how glass shatters).
Remarkably, this polymer remain intact
when it is exposed to basic water (high pH),
but selectively decomposes when exposed
to very acidic water (very low pH). This
means that under the right conditions, this
polymer can be reverted back to its starting
materials, which enables it for reuse for
other polymers. The material can also be

Probably the most unexpected and
remarkable characteristic of these gels is
that, if they are severed and the pieces are
placed back in proximity, so they physically
touch, the chemical bonds are reformed
between the pieces, making it a single unit
again within seconds. This type of polymer
is called ‘self healing’, made possible here
due to hydrogen-bonding interactions in the
hemiaminal polymer network.
Such materials might well be used as
adhesives or be mixed in with other
polymers to induce self-healing properties in
the polymer mixture. Furthermore, the new
polymers are reversible constructs, which
means that can be recycled in neutral water,
so they might well ﬁnd use in applications
that require reversible assemblies, such as
drug cargo delivery.
The material can also be manufactured
to have even higher strength, if carbon
nanotubes or other reinforcing ﬁllers are
mixed into the polymer and heated to high
temperatures. This means the polymers can
have properties similar to metals, which is
why these ‘composite blends’ are used for
manufacturing in airplane and cars. An
advantage here to using polymers over
metals, is that they are more lightweight,
which translates to savings in fuel costs.
See video: http://youtu.be/_A_w4nlTzhs
IBM’s research was in collaboration with
UC Berkeley, USA, Eindhoven University of
Technology, and King Abdulaziz City for
Science and Technology (KACST), Saudi
Arabia.
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Night vision

Game of drones

There is something authentic about the designer whose design came about following a ‘Eureka
moment’. Ashley Bryant explains all to Tim Fryer

A

shley Bryant ‘s Eureka moment
came nearly a decade after
necessity had forced a hobby to
become a business, albeit one
that had the rug pulled from under it. Building
a Harrier jump jet was the hobby Bryant
pursued while working at a commercial
airline, a business that eﬀectively collapsed
after 9/11. This was the point when he
looked at the advantages of combining
vertical-take-oﬀ-and-landing (VTOL), as
found on the Harrier jet, with the emerging
drone technology. He won a £1.5m
contract with a defence prime to the
American military to develop a maritime
platform based on a ‘Harrier drone’.
Unfortunately, in 2008, the budget to the
prime was cut and the programme was
axed, although all the IP was retained by the
military, leaving Bryant high and dry.
This was when he woke up in the night
with his brainwave. The idea was to remove
the fuselage, essentially have a Hying wing,
and put a rotor on each corner, each falling
outside the boundaries of the airframe.
“When I started to research Hying wings, I
realised it was the most stable aircraft
architecture going,” said Bryant.
An obvious comparison for someone
who knows their aircraft is the Boeing V-22
Osprey, which has rotors that can be
orientated in the vertical for take-oﬀ and
rotated to the horizontal to provide
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forward thrust in Hight. The equally obvious
diﬀerence is one of scale – with a 14m
wingspan, the V-22 is an order of magnitude
bigger than the Flying Wing that Bryant’s
company, VTOL Technologies, has
developed. A more subtle diFerence is that
the rotors on the Hying wing, of which there
are four, rather than two, are outside of the
airframe, whereas in the V-22 they are, in
the vertical position, overlapping the wing.
This means that downward thrust goes
straight into the wing, causing disturbance
and no lift, so proportionally more power is
required to take oF.
The Flying Wing developed by VTOL
Technologies will, in some cases, be used in
the same environments as helicopters,
although not cargo or passenger duties like
the V-22, but mostly to compete with
drones. Main applications will be repeatable
automated operations, principally inspection
duties for the utility, network and
infrastructure sectors.
“We are developing brand-new
techniques for inspection, so we’re
combining the capabilities of new camera
technologies with the advanced
technologies that this platform delivers,
and that is above and beyond what other
platforms deliver,” Bryant states.
A key feature is that this is a Hy-by-wire
aircraft. “Unlike many other small light
unmanned aircraft, we have completely

decoupled the command input from the
actual control of the aircraft. We have
teamed up with National Instruments and
are using its myRIO, which is a phenomenal
bit of kit for us. We are fully exploiting all
the FPGA capabilities on that platform.”
Although initially aimed as a project tool
for students, myRIO is a hardware device
that has provided all the control functions
needed on the Flying Wing. Bryant
continues: “We are using all of the NI
LabVIEW software development tools to
develop the Hight control system and other
elements of the system, and use it for
hardware in the loop testing.”
However, the main design environment
is Solidworks. “We also use their Gnite
element product to do the stress analysis
and we have used specialist CFD companies
for other parts of the design.”
The simulation capabilities VTOL has
developed for product design have been
extended into a virtual reality environment,
so potential customers can compare
inspection technologies and determine if
the Flying Wing is suitable for them. The
company already has a virtual overhead
cable inspection simulation aimed at helping
its Grst tranche of customers this year.
Bryant’s dream has become a reality.
This article is reproduced courtesy of
Eureka magazine.
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Setting standards
Colin Ledsome CEng FIED oﬀers some insights on standards – and how to exert inﬂuence over their
direction before they are published

D

esigners may not always appreciate just how much
they depend on the standards that underlie their
thinking. If you use a recognised symbol, which
others will understand, specify a particular material
with known properties, ask for a screw thread to match a
fastener or put an electric plug on an appliance, you rely on a
standard to specify the details, so that you don’t have to.
Standards mean that designers do not have to spend time
thinking about basic details, leaving them free to concentrate on the
bigger picture.National standards were first introduced in
engineering, construction and manufacture more than a century
ago. The first standard, BS1, set the dimensions for rolled steel
sections, which have changed little since, although now the
dimensions are metric. Since then, standards have spread into
healthcare, food and agriculture, business and service provision,
and much more. There is even a standard for making tea.

BSI’S LEADING ROLE

The British Standards Institution, BSI, was the first national
standard-setting body in the world, and still plays a leading role in
setting UK, European and International standards.
Standards are put together by committees of relevant experts
from industry, academia and other interested bodies. It is
important that standards facilitate and not hinder new
developments. As their applications evolve, standards must be
revised and updated to maintain their relevance. Conforming to
standards is not a legal requirement in the UK, except in a few
circumstances, usually where safety factors are specified.
However, conforming to a standard would be advisable, should a
dispute arise.
In recent years, proposals for new and revised standards have
been produced as Drafts for Public Comment (DPCs), for
anyone, both expert and lay people, to have their say as to their
content, before they become published standards. At any one
time, there will usually be more than 200 DPCs available for you
to comment on. You can browse by category or topic, or register
some keywords and the system will alert you to relevant DPCs,
when they are available.

STANDARDS COMMITTEES

All comments are considered before the standards are finalised,
whether you want to suggest a word change or spot a major
omission. If you have some expertise in a relevant field, you
would be welcome to join a standards committee and contribute
to their work.
If you go to drafts.bsigroup.com, you will be able to see
whether standards in your field of interest are changing. It’s
better to be influencing the standards before they are published,
than complaining about them afterwards.
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Elections & Registrations
Chartered Technological
Product Designer
Bryce Thomas Jeﬀery Dyer
Poole
Robert Anthony Marchant
Coventry
Yeovil
James Miller Waterfall
Chartered Engineer
Jonathan Hock
Lymm
David Read
Trowbridge
Incorporated Engineer
John Wankowski
Ipswich
Transfer to Fellow
James Miller Waterfall

Yeovil

Election to Member
Richard Henry Ash
London
Ian Batkin
Swadlincote
Adam Fair
Moreton
Christopher James Gardner
Bristol
Election to Graduate
Samuel Robert Eckton
Yapton
Louis Ashley Porter Maughold Isle of Man
Election to Student
Thomas Bedford
Halesworth
Archie Alexander Curtis
Andover
Harry Durrant
High Wycombe
Benjamin Thomas Freeman
Lymington
Anthony Jones
Portishead
Joshua Midghall
Ellesmere Port

Christopher John Papworth
Andrew Sheﬀer

Bristol
Jarrow

Election to Student from
Nottingham Trent
University
William Addison
Jideofor Adkudu
Daniel Allsopp
Adam Baldwin
James Bardwell
Samuel William Bowdler
Henry Breakwell
Annabel Burton
Richard Anthony Blye
Jack Davies
Sean Drummond
Emmanuel Fardehan
Jamie Fernadez
Thomas Freeman
Jason Fu
Bhavni Jayant Garara
Samuel William Gee
Nathan Samuel Gibbons
Bin Gui
Oliver Hamer
Adam Harris
Joseph Higgens
Rory Jeﬀries
Callum Jones
Oliver Kirby
Qiawei Le

Kuai Liang
Edward Livesey
Nicholas Mina
Zeeshan Mirza
Kitty Anna Frost
Dillan Mistry
Emmanuel Ogun
Dean David Parkes
James Payne
James Pearce
Andrew Penson
Greg Rolleston
Matthew Russell-Smith
Benjamin Sedgwick
Owen Silcox
Nicolette Sizer
Tom Statters
Edmund Henry Jack Wall
Ashley Luck Warrington
Adam Widdowson
Bethan Louise Woodham
Alexander Wyman
Angelo Michael Zamora

Kieran Donaldson
Heather Guyan
Conor Hart
Jose Hidalgo-Clyne
Joey Ho
Daniel Jackson
Kirsten Lamotte
Ryan Logan
Robbie MacQuarrie
Moire McKenzie
Glen McMurchy
Mairi Mitchell
Rebecca Reid
Alex Rollings
Callum Russell
Hannah Scott
Callum Scott
Nathan Shanker
Jack Sheldon
Monika Sobczak
Sarah Thomson
Angus Thomson
Allison Weir

Election to Student from
Strathclyde University
Ryan Alexander
Caroline Brown
Christopher Carry
Yeemay Chau
Mandy Cheung
Amy Currie

IED Design Register
Stephen Chesters, registered in the ﬁeld of
Special Purpose Machine Design and
Medical Device Design until February 2020

OBITUARY EurIng Dr Bill Hollins BSc PhD CEng REngDes MCMI FHEA FIED
It is with great sadness that
we report the death of longstanding IED member Dr Bill
Hollins.
Bill will be remembered by
many colleagues, former
students and fellow members
for his wit, charm and
sometimes downright
silliness, as well, of course,
for his intelligence, expertise
and professionalism.
Bill joined the IED as a
Member in 1989, whilst
working as a Senior Lecturer
at the London Management
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Centre. He had left school
after completion of his O
levels to embark on an
apprenticeship at Lucas,
working as a Research
Assistant looking into fuel
injection for diesel engines.
Over the next few years, he
gained an HNC, BSc and a
PhD, worked as a Chief
Engineer at Castell Locks,
Senior Lecturer, Researcher
(completing his PhD at
Strathclyde under the
tutorship of Stuart Pugh),
Principal Lecturer and finally

running a Design Consultancy
with his wife Gillian.
Bill wrote numerous
papers and articles for the
IED journal, and other
publications and a number of
books, some co-authored
with Gill. He gave a lot of
time to the IED. In addition to
writing articles, Bill gave talks
to students (one lecture
dressed entirely in a lime
green jumpsuit, replete with
multi-coloured wig), carried
out interviews and
assessments for membership,

and generally supported the
Institution’s work with much
gusto, promoting the IED far
and wide.
He had a great zest for
life; having suffered from
renal failure, he underwent a
kidney transplant in the 1980s
and then went on to
represent the UK at the
World Transplant Games.
Bill will be sorely missed
by staff and members at the
Institution, and our thoughts
are with Gill and their sons
at this time.

What’s happening

Materials gains
of £20 million

Photo: Jules Tipler

Ten new research projects that will advance
the UK’s manufacturing capability, develop
new functional materials and accelerate the
translation of the science of functional
materials through to application have been
announced by the Engineering and Physical
Sciences Research Council.
These include developing thin--lm
materials and novel manufacturing methods
for wearable technology; improving the mass
production of carbon nanotube materials;
as well as developing materials for the new
class of photonic integrated circuits – for use
in communications, sensors, imaging and
also lighting.
Professor Philip Nelson, EPSRC’s chief
executive, said: “These grants for functional
materials research will take advantage of the
excellent capability that exists across the
UK.” He added: “The level of partnership
between universities and industry means
they are well positioned to advance the
exploitation of the knowledge and discoveries
of our pioneering scientists and engineers.”

Bloodhound components
exceed expectations
As the design and build of the
Bloodhound Supersonic Car (SSC) now
moves into the final few months before
heading off to South Africa to challenge
the world land speed record, Morgan
Advanced Materials has conducted
specialist ballistic testing on the panels
it has provided to form part of the
driver cockpit.
Morgan’s lightweight composite
armour panels are fitted to the carbon
fibre ‘monocoque’ – a rigid cell in which
driver Andy Green will sit – shaped to
provide optimum aerodynamics, as well
as efficient air intake.
Located at both port and starboard,
Morgan’s panels will protect the driver
as, at high speed, any shale or debris

Sussex engineering lab
gets £10m boost
The University of Sussex is investing £10 million in
a new engineering and robotics lab on the back of
a 60% surge in applications for engineering and
computing degrees. Half of the money will come from
the government’s £200m fund for STEM teaching.
The development includes internal refurbishment of
one of the buildings on campus to create a new
student-focused hub, as well as a suite of ‘top spec’
computers, and new teaching and project workspaces.
The newly founded Computing, Robotics, Electronics
and Mechatronics centre (CREaM) will allow students to
learn about advancements in robotics and autonomous
systems by working with the latest technologies behind
innovations such as auto pilots, drones, space robotics
and driverless cars.

from the ground or the solid aluminium
wheels could become a deadly
projectile during one of the runs.
The Bloodhound Team travelled to
Morgan’s Composites & Defence Systems
Global Technical Centre in Coventry
to validate the ballistic testing, which
took the form of a 20mm fragment
simulating projectile (FSP)
representative of the largest section of
wheel that could potentially detach
during the run. Aiming to withstand an
energy rating of 22kJ – equivalent to a
cricket ball travelling at 1,175mph –
the FSP was to be fired at an expected
speed of 980m/s (2,000mph) meaning
the test was conducted at a faster
velocity than required.

Advertise your vacancies on the job board

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

Picking up

GOOD
vibrations!

Engineers at Lancaster University are working on a system that
allows aircraft wings to generate and store electricity from vibrations.
The work is part of a wider £1 million project led by BAE Systems
called En-come, which aims to develop aircraft that can stay in the air
for longer periods of time without having to re-fuel. Principal
investigator Professor Jianqiao Ye, of Lancaster University’s
Engineering Department, said: “Our role is to look at saving the

power used to support the monitoring system. There needs to be
frequent communication between the aircraft and Earth, and power
is needed to send huge quantities of data as well as receiving
instructions from a communications centre.”
The research will look at how mechanical energy generated by
the vibration of the wings can be transferred, stored and used to
support the communications system.

Light inside the tunnel
180 sources work together
to create a rich palette of
animated colour

Commuters and pedestrians using the new King’s Cross foot
tunnel are now being greeted by HALFLIFE – an immersive,
durational light installation created by award-winning design
practice Speirs + Major.
Delivered in association with the King’s Cross Central
Partnership developer Argent, HALFLIFE is a site-speci,c work
using the medium of light to synthesise a digital journey
through light and colour. Creating an experiential and dynamic
adjunct to the moving tra-c that inhabits the space on a
daily basis - an evolutionary experience where no one moment
is ever the same.
HALFLIFE is built upon a construct of digital, ordered cycles
building from light to dark and beginning with bold, dramatic
steps gradually becoming calmer until they dissolve ghost like
- leaving just a trace of the light that has been - before the
sequence resets itself to reveal an altogether new cycle.

Thermoplastic composites
breakthrough
Researchers are on the verge of a breakthrough that will allow
for the wide-scale use of thermoplastic composites in the
automotive industry. The light yet strong materials are rigid, and
also sustainable and recyclable.
Researchers at the ThermoPlastic Composite Research
Center (TPRC) in Enschede, the Netherlands, report that they
have overcome the ﬁnal hurdle of designing practically faultless
components and to make the process for doing so predictable.
This makes it possible to determine at an early stage of the
design process whether a component can be manufactured at all,
satisfying the two biggest requirements of the automotive
industry, namely weight reduction and reduced costs.

Lockheed Martin adopts 3D visualisation
Defence giant Lockheed Martin
has installed a virtual reality
system in its UK facility to help
the design and review of a
major land vehicle being
developed. The ActiveWall by
virtual reality (VR) company
Virtalis will enable engineers to
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view 3D CAD models in a
more realistic physical
environment and improve time
to market. Ryan Neal, a
research engineer at Lockheed
Martin, explained: “Our
customer, the UK’s Ministry of
Defence, as well as our

engineers and business
development people, was able
to prove-out views of the 3D
model through visualisation.
This meant that, instead of
producing detailed performance
reports over several months,
we were able to view a 3D

mock-up of the model using
Virtalis’ Visionary Render. In
e:ect, words were replaced
with interactive 3D pictures.”
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Institution of Engineering
Designers’ Annual Report
and Accounts
For the Nnancial year 1 January 2014 to 31 December 2014

Minutes of the Annual General
Meeting and Extraordinary
General Meeting

Held at 12.10 on Saturday 12 July 2014 at
MOSI, Liverpool Road, Manchester.
Present: A Barnett, S J Benﬁeld, Professor
G N Blount, EurIng L Buck, D T H Castle,
Sir George Cox, EurIng Professor K L
Edwards, M A C Evatt, J Higgins, I HorsNeld,
T M B Humphries-Smith, M Ilagoswa, G
Kirk, EurIng C Ledsome, L J Meaton, A
Medland, S Owen, N Phelps, W Roscoe, Dr
C J Simocock, G Taylor, Dr G A L Tizzard, I
Treacy, Professor S P Vaitkevicius, M
Walker, A Williamson. Secretary: E K
Brodhurst.
Apologies were received from: M A
Armstrong, A Carlin, K Chowdhree, C M C
Dowlen, G JeMery, A T A Keegan, B
Nurcombe, N C Robinson, L Rowe, R
Whitby and G Wilkin

Chair of Meeting: Sir George
Cox, Honorary President.

The Annual General Meeting was convened
by the Secretary at 12.10, there being
present more than the number of
corporate members needed to form a
quorum. The Secretary invited the
Honorary President, Sir George Cox, to
take the Chair. Sir George welcomed all
members and guests present.
1.1 The Chair proposed that the Minutes
of the Annual General Meeting held at
12.00 on Saturday 13 July 2013, as
published in the May/June 2014 issue

of Engineering Designer, be adopted.
This was carried.
1.2 The Chair proposed that the Minutes
of the Extraordinary General Meeting
held on Saturday 13 July 2013
immediately following the AGM, as
published in the May/June 2014 issue
of Engineering Designer, be adopted.
This was carried.

There were no questions from the Ooor.
The Income and Expenditure Account and
Balance Sheet for the period were
approved.
3

The Chair then referred those present
to the Annual Report and asked the
representatives of the Membership and
Education and Training Committees to
give verbal reports.

The Chair proposed that the Income
and Expenditure Account and Balance
Sheet for the period 1 January 2013 to
31 December 2013 be accepted. Prior
to being put to a vote, E K Brodhurst
on behalf of NC Robinson, Honorary
Treasurer, gave a report of the
Institution’s Nnancial situation during
the period.

Professor Simon Vaitkevicius gave a report
on the work of the Membership
Committee during the year, stating that
2013 was a busy year, with 48 applications
for membership, most of which also
achieved registration at one of the three
grades with the Engineering Council. In
addition, the APliate Grade of membership
attracted 103 new members.

Mr Robinson’s report stated that total
membership Ngures for the year have
increased, predominantly due to a marked
rise in student numbers. Non-student
membership has again fallen, due to the age
proNle of the membership, although the
new APliate grade has introduced over 100
new people to the IED during the period.

In addition to looking at membership
applications, MEMCO also held an
Assessors training day and reviewed
assessment paperwork. The targets for
2014 are to build on the results from 2013,
attracting new members, help to clarify the
TRO route, recruit more volunteers and
advisors for the Committee and develop
the assessment knowledge and procedures
for CTPD. Professor Vaitkevicius thanked
his Committee and Secretariat Sue Sloan for
their hard work and support during the
year.

2

General reserves remain very healthy, with
most tied up in Nxed assets, leaving a cashpoor organisation. Investment in strategic
projects over the past few years has been
wise, it is now time to build on these
projects to establish a good cash position.
Mr Robinson thanked the Secretary and
staM for managing the Nnances during the
year.

Dr Andrew Tizzard gave a summary of the
work carried out by the Education and
Training Committee during the year. Dr
Tizzard reported that the Education and
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Training Committee had looked at 48 cases
for academic assessment from applicants
during the year and had overseen the
accreditation of 24 degree programmes
from 9 HEIs, two of which were joint
accreditations with the EAB.
In addition the Committee have assessed
and awarded 7 individual IED prizes to
students and two group prizes and have
overseen the E&PDE Conference, held at
Dublin Institute of Technology. The theme
for 2013 was ‘Design Education: Growing
our Future’ with 141 papers, and a healthy
surplus.

President and deeply honoured to be able
to accept. Ms Philbin feels that the key to
developing the IED is to enable the
membership to become engaged in
spreading the word about the excellent
work they do, to give practical examples of
how engineering and design positively
inOuence people’s lives and to work with
projects like TeenTech to give engineering
and design a wider audience.

Dr Tizzard thanked all of his colleagues on
the Committee and the Secretariat, Judith
Grace, for her guidance.

Ms Philbin concluded by inviting all
members of the Institution to approach her
with ideas; for example, gatherings of
members at events around the UK where
discussions are held with parents and
inOuencers about the importance, value and
desirability of a career in engineering and
design.

The Chair asked those present for any
questions on either report.

Ms Philbin then asked Sir George to say a
few words about his time in oPce.

Professor GeoM Kirk commented that he
has been on the receiving end of an
accreditation visit and commended the
professionalism of the panel.

Sir George commented that it had been a
privilege to have served as President,
especially at such an important period in the
Institution’s history. The award of the Royal
Charter has been a terriNc step forward and
the IED continues to develop and remains
dynamic. There is a tremendous challenge in
recognising and exploiting the creative and
manufacturing skills which need to be
deployed to rebalance the UK economy,
therefore the need for more engineers and
designers has never been greater.
Engineering and Product Design will provide
the solutions to all problems including
waste, energy provision and so on. This is a
tremendously exciting time and the IED and
new President in Ms Philbin and her projects
are key to that success.

The annual report for 2013 was approved.
4

Sir George proposed that Haines
Watts be appointed as the Institution’s
auditors for 2014. Approved.

5

The Secretary announced that Sir
George Cox is stepping down as
President of the IED at the end of his
four year tenure and that Maggie
Philbin has agreed to become
Honorary President. Ms Philbin
stepped forward to receive the
President’s badge from Sir George and
presented him with his ‘Past President’
badge. Ms Philbin took over as Chair of
the meeting.

Ms Philbin stated that, back in 2013, she had
been thrilled to receive the Promotion of
Design Award and subsequently carried out
some research on the IED, Nnding that there
is a wide breadth of membership and a
relatively untapped resource of volunteers
to help promote engineering and design to a
younger audience. Ms Philbin was
astonished to be asked to become
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5.1 The Secretary announced that Mr
Simon BenNeld is continuing into the
second year of his two-year tenure as
Chair of Council.
The Secretary announced that Professor
EurIng S P Vaitkevicius stepped down as
Vice Chair after three years in the role and
that Mrs L J Meaton and Dr T M B
Humphries-Smith continue as Vice Chairs of
Council.
6

The Secretary then announced

members of Council. Ms Philbin then
invited Simon BenNeld, Chair of
Council, to say a few words about the
present scene.
Mr BenNeld commented that he had had a
most enjoyable Nrst year as Chair and
thanked Sir George for a fantastic job as
President, speciNcally his insights and
knowledge which have been beyond value.
Mr BenNeld hopes to be able to continue to
rely on Sir George for support in the future.
Mr BenNeld is very pleased that Ms Phibin
accepted the invitation to become
Honorary President. The joint ventures
between the IED and TeenTech will enable
numerous engineers and designers of the
future to learn about relevant careers and
to be inspired to become the future of
engineering and design within the UK.
Mr BenNeld added that the past 12 months
has been a good period for the economy,
but there are still challenges for the
membership, in terms of salary, respect and
attraction of the next generation. The IED
and other professional engineering
institutions are key in providing solutions to
these challenges and are working together
on a number of projects to improve the
overall ‘lot’ of the community.
In particular, the IED Council and active
members have developed a Nrm strategy
for the future, there are new publishers of
the journal and increased numbers of
members are actively engaged with the
Institution, including the newly launched
Graduate and Young Member Group which
has been developing rapidly and with much
gusto.
Mr BenNeld concluded by thanking the staM
at Courtleigh who are the core of the
Institution.
The Secretary brought the AGM to a close
and opened the EGM at 12.50

EGM
1

The Secretary explained that the
proposed small subscription increases
for 2015 were necessary to cover the
rising costs of running the Institution,
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which includes utilities, rates,
consumables and so on, plus a small
surplus to be used for developing
projects.
1.1 Ms Philbin proposed that the increases
be adopted, motion carried.
2

The Secretary explained that the
proposal to amend the Charter of the
Institution is being tabled to give
express permission to develop a
Chartership for Technological Product
Design Professionals. If approved at the
EGM, this amendment will be
submitted to the Privy Council who will
determine whether or not such a
Chartership can be developed.

Ms Philbin asked if any members required
clariNcation on the process or had any
questions.
Mr Barrett questioned what was the
deNnition of a ‘Technological Product
Designer’ the Secretary replied that there
have been a set of competencies developed
by the Membership Committee and
approved by Council, which extensively
detail the attributes that would determine a
Technological Product Designer and that
these documents can be made available if
wished.
2.1 Ms Philbin proposed that the resolution
be passed, carried unanimously.
2.2 The Secretary explained that the
current grade of ‘Competent
Draughting Associate’ of the Institution
has been reviewed and updated to
bring it into line with current practices
relating to CAD. To better reOect these
competencies, the proposal is that the
name of the grade also be changed, to
‘Registered CAD Practitioner –
RCPIED’. As the grades and
designatory letters appear in the Bylaws, permission for this change needs
to be sought from Privy Council.
Ms Philbin proposed that the resolution be
passed, carried unanimously.
Ms Philbin brought the EGM to close at

12.58 and opened the Ooor to general
discussion of Institution matters.
Professor GeoM Kirk stated that he shares
the enthusiasm for the published journal,
but wonders if the costs can justify the
continued printing of hard copy as opposed
to an electronic version.
Mr BenNeld responded by stating that the
increased costs was one of the reasons that
the new publishers had been sought, Findlay
Media Ltd not only oMer a good service and
access to a wide range of engineering
materials but also the possibility of selling
advertising across their suite of publications,
thereby bringing the overall costs down.
An electronic version of the journal is
available and appears on the website
simultaneously with the posting of the hard
copy version. There will also be a new
design for the journal in early 2015.
Ms Philbin commented that it was good to
see a diverse mix of people in the journal.
This is a good place to start with
encouraging diversity within the IED and the
wider community.
Mrs Linda Meaton added a comment that
the hard copy of the journal was a very
good promotional tool, used on
accreditations, company visits and at events.
Mr Barrett raised an issue concerning the
scheduling of A levels at his local school,
where students can choose to take either
physics or engineering, but, due to
timetabling restraints, not both. Mr Barrett
was concerned that this may be a
nationwide issue with curriculum.
Ms Gemma Taylor, a teacher of PDE and
DT, commented that the timetabling is
down to the individual school and there is
scope for students to study both subjects,
should they wish to. Ms Taylor went on to
say that she is surprised that the IED is not a
more widely-known organisation with DT
teachers, as it is a valuable support and
resource.
Ms Philbin suggested the education debate
be continued over lunch and brought the

discussions to a close at 13.10.
These minutes are the formal record of the
meeting printed here for acceptance at the
AGM on Saturday 11 July 2015.

NOTICE OF ANNUAL
GENERAL MEETING

The Annual General Meeting of the
Institution will be held at 12.00 on Saturday
11 July 2015 at Courtleigh, Westbury Leigh,
Westbury, Wiltshire, BA13 3TA.
The Business of the meeting will be:
1. to approve the Minutes of the Annual
and Extraordinary General Meetings
held on 12 July 2014;
2. to adopt the Income and Expenditure
Account and the Balance Sheet to 31
December 2014;
3. to adopt the Annual Report of the
Council for 2014;
4. to appoint auditors;
5. to conNrm the Honorary President,
Chair and Vice Chair for 2015/2016;
6. to announce the members of Council
for 2015/2016.

NOTICE OF EXTRAORDINARY
GENERAL MEETING

An Extraordinary General Meeting of the
Institution will be held immediately following
the above AGM.
The Business of the meeting will be:
To discuss and, if thought Nt, approve, the
following:
"That the Annual Subscription Rates from 1
January 2016 shall be:
Fellow
Member
RCPIED:
(over 25)
(under 25)
Diplomate/Graduate
(from graduation)
(six years from graduation)
Student
A0liate
Retired Member

£177.00
£159.60
£124.00
£94.50
£57.70
£159.60
Free
£52.50
£47.25

Note: Free membership for students is
granted only to those undertaking a full-
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time course acceptable to the Institution.

COUNCIL NOMINATIONS

Further to the notice given in the
March/April 2015 journal, one nomination
for election to council has been received.
E. K. Meyrick, Secretary

IED Annual Report and Accounts
Summary – 2014

As in previous years, a full set of annual
report and accounts are available to view
on request – if you would like a copy of all
33 pages of the report, please contact
Charlotte@ied.org.uk, or telephone the
IED oPce on 01373 822801.
Below are a couple of salient points from
the 2014 report:
Membership numbers are a little down on

last year, (see graph below) with dips across
most categories, apart from APliates. The
numbers of new students enrolled during
the year has settled, after a bumper year in
2013; these account for the majority of the
dip. Other grades show a slight fall, mainly
due to the aging demographic of the
membership. This is being countered by the
work which is ongoing with accredited
courses across the UK and internationally.
The increase in APliate membership is
promising, with many remaining within the
grade from the launch in 2012 and a
number being attracted to the IED each
month, with a few upgrading to full Member
during the year.

form the bulk of the income, at 75%. This
highlights the importance of retaining
members and gaining new membership,
to ensure the income levels needed to run
the IED.
Other main sources of income include Gift
Aid recovery, oPce rentals at Courtleigh,
income from the annual Design Education
conference and course accreditations. Many
of these are slightly reduced in comparison
to 2013, an issue which is being addressed
by the IED Council to ensure no long-term
eMect on the viability of the Institution.
Overall, the accounts show a deNcit of £26k
on the general (unrestricted) fund for 2014.

The pie chart (below, right) shows the
breakdown of main income streams for the
IED. As usual, membership subscriptions

Membership numbers

Income streams 2014

182

Affiliate

106
2309

Student

2653

8419

214 381

10 947

174

Graduate

195

2014
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RCPIED

21 737

31
146

Associate

2013
Gift Aid

155

Subscriptions
1640

Member

0

30
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1716

Fellow

Joining fees

213

Advertising

214

Office rental
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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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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
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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.

