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oger Kneebone, Professor of
Surgical Education at Imperial
College London, recently
complained that students have less
dexterity than they used to have,
making it more difficult for them to
learn the delicate skills that are
needed for surgery.
I have noticed for many years that a growing
number of students do not hold pens and pencils in a way that
gives them full control for drawing and writing. Prof Kneebone blames the use
of touch screens and other devices, and the reduction in craft skill
requirements in schools.
I think it goes back much further – to a reluctance in teaching practice to
‘constrain’ children to a particular writing
technique from the 1970s, allowing them to find
a way that suited them. I know from my sports
coaching experience that a bad technique
learned in the early stages becomes more
Students seem to have lost much of the dexterity they difficult to correct as time goes on.
used to have, affecting their ability to write, draw and
All design-related courses require students to
perform for surgery. Colin Ledsome CEng FIED offers a do some drawing, as well as writing. Sketching
is an important life skill, even if we no longer
way forward
use drawing boards to generate the drawings,
which tell the manufacturers what to make.
Historically, the Victorian engineers and inventors used to carry ‘day books’,
in which they made sketches of site surveys and the things to be built, kept
notes of meetings and their expenses, to be claimed later. These records
show who was responsible for which decisions and actions, and so were often
a basis for formal contracts.
Workshop skills often depend on dexterity. One of our fundamental
attributes is the opposable thumb. This allows us to make a ‘precision grip’
between fingers and thumb, as well as the ‘power grip’ of the grasping hand.
Without this, we would not have been able to thread needles, tie knots, make
watches, play musical instruments or produce much of the technical world we
live in. Kneebone suggests teaching students to do conjuring tricks, using
sleight of hand, thus improving their dexterity.
I believe that dexterity should be taught in schools. If it hasn’t been, it is
important to make it a specific aim of all courses that require design or
manufacturing skills to correct the omission.

ASIDES

Bearing good news
Colin Ledsome CEng FIED looks at one impressive instance of 20th century technology:
the Rolamite bearing

I

n September 1966, Donald F Wilkes, an engineer at Sandia
Laboratories (a subsidiary of Honeywell), invented a new
piece of technology: the Rolamite bearing.
This consisted of a pair of rollers constrained to run
together by a tensioned metal band between a pair of parallel
ﬂat surfaces (Figure 1). The frictional resistance on the rollers
was measured as 0.0005, one tenth of the best ball bearings at
that time, with no need for lubrication. It was patented in 1969
and hailed as the ﬁrst truly new technology of the 20th century
(a debatable suggestion).
Various conﬁgurations were proposed including multiple pairs
of rollers (Figure 2) and even differing roller shapes (Figure 3),
with modiﬁed bands and tracks. The potential for applications of
this new technology were enthusiastically explored in a number
of articles, covering everything from domestic devices to solar
array deployment mechanisms.
Other proposals put forward suggested elastic materials for
the bands, giving some springing between the parallel tracks.
Valve systems were proposed, with ports opened and closed by
the band as the rollers moved.

There was a spin-off known as the Scrollerwheel (Figure 4),
which applied the basic principle to a rotating bearing. One of its
main advantages was the lack of a need for lubrication opening up
applications under water, at elevated temperatures or in space, where
any oils or greases boil off in the vacuum.
As with many new technologies, most of the proposals were
replacements for existing equipment in current use. Since the existing
kit performed almost as well as, or better than, the Rolamite, and their
performance was well known, it wasn’t taken up to any extent.
Thus, it has become another interesting technical idea looking for
a use. One day, it will be just what’s needed for a new application.

Figure 1 - Basic Configuration

Figure 2 - Multi-Roller

Figure 4 – Scrollerwheel

Figure 3 – Other Roller Shapes

www.ied.org.uk
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How do you reinvent the
luxury classic car for the
electric era – and is the
result the same beast
or another creation
altogether? Engineering
Designer goes on the road
with Clive Hartley of top
design studio Quarterre
for the inside view

Classic
DILEMMA
Q

uarterre is a transport and
product design studio, based
in the heart of London. It
has created everything from
construction toys and consumer products
to train interiors and time-trial bikes, while
some of its key clients have included
Bentley, Mercedes Benz, Porsche, BMW
and Rolls-Royce.
Recently, Quarterre worked with an
engineering company in the Midlands
that uses additive manufacturing – ie, 3D
printing – extensively. One of the foremost
applications for this, states Clive Hartley,
the co-founder of Quarterre, was to remanufacture parts for classic cars where
the original parts are no longer available.
“They digitally scan and rebuild
original components, and then 3D-print

6

new parts in metal, using techniques
pioneered in the aeronautical industry,”
explains Hartley. “This results in
components with better tolerances than
the originals and also means that these
can be tailored to the vehicle, a crucial
factor with classics, as any given car can
be subtly different (and sometimes not
so subtly different) to another example
of the same model, depending on factors
such as what part of the production run it
is from.”

TO BE OR NOT TO BE?
Do these measurably better modern
parts actually make a classic car better?
Or does the act of restoring somehow
rob a vehicle of its originality – of its
authenticity – in some way? “There is
a thought experiment called the ship
of Theseus that asks how we should
consider the boat of the great Greek
hero, if it had been
placed in a museum
after his
adventures,
but over the
course of

the years each plank of wood had been
replaced one by one as they had rotted,”
he states. “Would it still be the same
boat once every piece had been replaced?
And, if not, is there a tipping point when it
ceases to be the same boat? What does
this mean for classic cars? Does their
soul reside in their VIN plates or in every
detail?”
For a long time, the clear winners at
Concours d’Elegance (where prestigious
vehicles are displayed and judged) were
typically cars that had been the subject
of, or subjected to, depending on your
point of view, extensive restorations.
“These cars had often been elevated
to a quality level that their original
manufacturers could only dream of.
Recently, however, the preference has
been towards unrestored authenticity,
which suggests treating a car almost as a
work of art or holy relic – its value lying in
its craftsmanship or in the physical link it
provides to a famous, long-dead driver or
a legendary race long since run. It follows,
then, that the value of any such car with a
significant backstory is intrinsically linked
to its originality and authenticity. The more

www.ied.org.uk

ELECTRIC CONCEPTS

Bentley Bentayga Safari Concept.

a vehicle is changed from how it first left
the factory, the more that link is broken
and, hence, the more it loses its value.”
The result of this, he argues, is that
many classics are practically too precious
to actually be used by all but those owners
with the very deepest pockets. So, what
are the options, if you simply don’t dare
drive your four-wheeled slice of history?
“Jaguar and Aston Martin have created
‘continuation’ versions of classic models
such as the XKSS, Lightweight E-type
and DB4 GT – which must represent the
next best thing, surely? These cars aren’t
original per se, but they are being made to
the original drawings wherever possible,
using original techniques and by the
original manufacturer.”

SHIFTING BOUNDARIES
And if a manufacturer can’t be persuaded
to perform their greatest hits again, other,
smaller companies often step into fray.
“Bob Petersen Engineering in the UK will
build you a new Blower Bentley (if you can
find them an old chassis). And they won’t
stop there; the Devon-based company
has produced their own unique bodies

www.ied.org.uk

for vintage Bentleys, inspired
by the work of contemporary
coachbuilders. Aston Martin
has even recently announced
‘continuation’ models of a car
that never really existed – the DB5 featured
in the James Bond film ‘Goldfinger’. Yes,
it does have a revolving number plate. So,
as you can see, the boundaries of what
is actually authentic are starting to get a
bit blurry. It also follows that, if you are
going to build a new car anyway, why not
make it as good as a modern car? Why not
benefit from modern chassis, engine and
suspension design, not to mention state-ofthe-art electronic control?”
This, then, is crossing the line from
restoration to modification, he accepts –
welcome to the world of resto-mods. “It’s
where companies such as Singer come in,
boldly reworking Porsche 911s and finding
a soulfulness and spirit that even Weissach
[the birthplace of all Porsche
models] seems to have
forgotten how to conjure
up. Also, in California,
Icon 4x4 have built
fantastic resto-mod

Toyota FJs and
Ford Broncos, adding pinsharp 21st Century detailing to designs
that are pretty much the classic blue
jeans of car culture. In the UK, Eagle have
produced some refined new versions of
the Jaguar E-type, staying true to Malcolm
Sayer’s classic lines, whilst updating
performance to modern levels.”
This more open-minded approach to
contemporary classics has finally caught
on with OEMs, he adds. “Porsche,
presumably, tired of seeing Singer rocking
on their Pfennig, has decided, if you can’t
beat
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ELECTRIC
NARY
CARS

products that, whilst recognisable, are not
retro. It is an approach that is reflected
in other industries, too – TAG Heuer and
Omega have reissued many watch designs
from their back catalogue with proportions
and movements tweaked to meet the
expectations of a market that, whilst far
more advanced than that of 40 years
ago, still seemingly doesn’t trust itself to
create its own icons.”

DREAM ON

Quarterre: future seating.

them, join them.” He refers to the launch
of Porche’s Project Gold at Pebble Beach
this year, which, “disappointingly, is not a
911 inspired by the greatest hits of ABBA,
but a one-off 993 resto-mod created by
Porsche Classic”.

TOP MARQUES
Jaguar has even come up with an electric
Jaguar E-Type, the Concept Zero, proudly
made by the JLR Classics division –
motto, ‘We future history’ – a succinct
slogan boldly defiant of the need for
verbs in English. “This shift in values
has been evident in classic car events,”
states Hartley. “In recent years, the
Pebble Beach Concours D’Elegance has
increasingly showcased vehicles both old
and brand new – the latter often leaning
heavily on the heritage and history of a
marque. Although, in the case of Infiniti,
a brand that is only 29 years’ old, they
used the show as an occasion to display
a retro-styled concept – Prototype 9 –
that was based on an imagined 1940s
Grand Prix racer from their past. It is
a thought-provoking act when typically
premium brands derive much of their value
from their history, and the wisdom and
experience it is seen to have endowed
them with. Infiniti seem to be suggesting
that, if you like what you see, it doesn’t
matter when it was created or how it came
to be there.”
It’s an interesting change of approach
from car companies. Whilst they have
always leant heavily on past glories, it
is only in the last 20 years or so that
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many have begun to
reimagine their classic
designs. “Arguably,
this was started by
designer J Mays in his
time at VW and Ford,”
says Hartley, pictured
right. “The Concept One
‘New Beetle’ and Fords
Thunderbird, Mustang and
GT were described at the time as
‘retrofuturism’, due to the way they mixed
clean, modern surfacing with lines that
drew their inspiration quite clearly from
cars of an older, more romantic (or is that
more romanticised?) era.
“An intelligent mix of comfortable,
familiar shapes with modern, forwardlooking surface treatments obviously
meets the needs of many people for

And let’s not get started on the film
industry, he adds. “Perhaps this is
symptomatic of the cautiousness
of many big companies these
days. Why risk time and
money on an untried
new product when you
can make a sequel
to a past success?
That’s why the Star
Wars franchise cost
Disney $4 billion.
A pessimist might
ask, if we have so little
faith in our own skills
and judgement, don’t we
trust ourselves to come up with
anything better than the designs of our
parents? Or is re-examining our collective
past, repackaging and representing it an
important act of therapy? A necessary
path to more clearly understanding who
we are today by looking at who we used to
be and who we wanted to be? Let’s face
it, sometimes it’s important not to give up
on childhood dreams.”

Nissan-Qazana Concept: Quarterre.
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INNOVATION

Innovation management systems for

innovation success

www.ied.org.uk

to be implemented with the necessary
experience, to translate the guidance into
a working system.

Innovation is
invention
with impact

INNOVATION CONTINUITY
Successful innovation management
systems provide a basis to grow a
leadership position, sustain core business
and maintain business continuity, in the
face of disruption. Innovation continuity
offers the positive perspective that
organisations can systematically anticipate
and shape disruptive forces, customer
needs and emerging technologies, to
their advantage. Innovation is invention
with impact. This is what differentiates
innovation from other value realisation,
such as your local grocery store selling
what they’ve always sold in the
same way they’ve always sold it.
Without this, all value realisation
becomes innovation.
We can understand impact, in
terms of social impact and financial
gain, through entry into new
markets and the social benefits,
such as safety, convenience,

IMPACT
elevation through hierarchies of need
and how we respond to changing values.
Impact through invention can also
create barriers to competition, such as
intellectual property and consumer loyalty.

CHALLENGE, PROTECT
AND GROW
With the right implementation,
the IMS guidance may be used
to enable innovation as both a
growth generator and a vehicle for
business continuity, a framework
to handle changing market forces and
competitive technologies, to ensure that
the necessary processes and systems
are all in place.

Table 1: Innovation Management System
– Guidance ISO 56000 Series
ISO/CD 56000

Fundamentals and vocabulary

ISO/FDIS 56002

Innovation management system – Guidance (Published)

BS ISO/TR 56004

Innovation Management Assessment – Guidance (Published)

BS ISO 56003

Tools and methods for innovation partnership – Guidance

ISO/AWI 56006

Strategic intelligence management – Guidance

ISO/AWI 56005

Intellectual property management

ISO/AWI 56007

Idea management

See next page for an overview of the seven parts of IMS, plus a brief introduction
to the innovation management principles and guidance notes.
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ISO Technical Committee ISO TC279
has been developing new international
guidance for innovation management
systems (IMS), following the
foundation of the ISO TC279 charter for
IMS in 2013, with more than 40 countries
contributing towards the development of
the standard.
The new ISO Innovation Management
System (IMS) has been developed through
consensus, to provide a system, with
standardised terminology, tools, methods
and guidance to manage interactions
between partners, intellectual property,
strategic intelligence, and more recently
Idea management. With the right
implementation, the standard aims to
support organisations seeking sustained
innovation success by developing their
ability to lead innovation activities,
embed design and innovation into their
organisation, and help to ensure that
good practice is being followed.
IMS is based on seven parts (see
Table 1), with eight innovation
management principles, necessary
for the specific benefits (see Table 2,
page 11). Developing and deploying
innovation management systems within
an organisation requires a certain level
of adaptation, where different types
of organisation with different levels of
innovation will require different approaches
and organisational structures. This
presents a significant challenge to the
adoption and success of any standardised
systematic approach to innovation.
First and foremost, we should recognise
that no system of work guarantees
success, only the increased likelihood
of success. The high-level nature of IMS
guidance makes it even more critical

NEW

Innovation management systems in various forms have always been essential for continued
success, although not widely understood. New international guidance is looking to take this
to another level, as Dr Benjamin W Watson CEng CTPD CEnv MIED LCGI explains

How will you ensure
innovation success?
Innovation success is essential to any organisation. This is more relevant today than it ever has
been, as Dr Benjamin W Watson CEng CTPD CEnv MIED LCGI makes clear

Dr Benjamin W Watson
PhD MDes/BSc (Hons) CEng CTPD CEnv
MIED LCGI
Trustee and Councillor Institution of
Engineering Designers
ISO Standards Workgroup Member
for Innovation Management Systems International
Innovation Leader & Lead
Research Specialist, 3M
Ben Watson has been
leading innovation and
building international
interdisciplinary teams
for over 20 years, working
across business groups
and technology platforms
– from start-ups to global
corporations – developing his own
hands-on global design experience and
high performing teams, driving innovation
forward.
He holds a PhD in Design and
Innovation, with a focus on technology
transfer success from insight through
to full innovation, from Loughborough
University Design School in the UK and
holds undergraduate qualifications
in mechanical/industrial engineering
design. He is on the Advisory Board of the
Materials and Design Exchange, Trustee
and Councillor for the Institution of
Engineering Designers and international
expert on Innovation Management
Systems with the International Standards
Organisation (ISO).
Watson is a Chartered Engineer,
Chartered Product Designer and
Chartered Environmentalist for
xxxxxx
sustainable design.
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ot only is innovation success
necessary for continued
growth through breakthrough
innovation, it also underpins
how organisations handle the inevitable
wave of disruption experienced
through new technologies, new ways
of doing business and societal shifts.
Organisations must take a proactive
approach, turning these external
forces to their own advantage
in a reproducible way. This
is no small task and comes
with significant challenges,
as the new Innovation
Management System
(IMS) – see page 9 – has
clearly encountered. However,
every journey starts with a single
step and you will see how the new IMS
standard is taking that step in 2019.
The new ISO IMS standard is based
on seven parts, with eight innovation
principles. The benefits arising from
these principles are discussed below,
with a brief overview for each of the
seven parts. If you would like to learn
more, the IED will be running a short
workshop, for you to understand
better the standards and innovation
management principles, and to have the
opportunity to share experiences with
others, implementing their own innovation
management systems.
ISO/CD 56000
Fundamentals and vocabulary
The vocabulary standard provides
a thorough overview of innovation
fundamentals and vocabulary, the
terminology used through all parts of
the standard, with detailed definitions

that can be useful to understanding the
innovation management standard, for
both new and experienced innovation
professionals. The fundamentals and
vocabulary standard also provide a
definition for each of the eight innovation
principles (see Table 3), with key benefits
and possible actions.
ISO/FDIS 56002
Innovation management system
The Innovation management system
ISO 56002 is the overarching standard
describing the innovation management
system and its interrelated elements.
The system provides a common
framework to drive innovation, evaluate
the organisation’s current innovation
performance, ensure business continuity
and support organisational change
programmes. The more detailed 56004
Innovation Assessment includes specific
guidelines for effective IMS assessment.
ISO/TR 56004
Innovation management assessment
It is important not only to manage
innovation, but also to develop innovation
capabilities continuously. ISO 56004
offers guidance for the implementation
of an assessment programme, what
you should expect from the assessment
programme and how to select the
right approach. Regular effective
assessments of an organisation’s
innovation management system provide
a basis to measure and maintain
continuous development in a transparent
and systematic way. Assessment
provides a level of assurance for both
the organisation and partners wanting
to collaborate or engage in business.

www.ied.org.uk

Ongoing assessment can be seen as
a source of competitive advantage
and differentiation for organisations
wanting to demonstrate their long-term
commitment to innovation.

Table 2: : Innovation Management System – Potential Benefits
(Extract from ISO/FDIS 56002)

ISO 56003
Tools and methods for
innovation partnership
The importance of innovation
partnerships has become increasingly
apparent, due to the advantages of
shared resources, infrastructure and
capability, and the increasing need
for interoperability between solutions.
Partnerships can also provide access to
new markets, operating as a multiplier
for partner capabilities and intellectual
assets. It is no longer sufficient for
organisations to innovate in their own
bubble, without considering connectivity
and compatibility for solutions and how
customers will use future technologies
with others. This places greater emphasis
on the need for successful partnerships
and collaboration. It has become
increasingly rare that one organisation
can house all of the in-house talent,
knowledge and skills necessary to deliver
a complete solution, without
consideration for the wider
ecosystem in which they
operate.
ISO/AWI 56006
Strategic intelligence
management
Strategic intelligence
is required for a broad
range of organisations, even
though the depth and breadth of that
intelligence may vary. Organisations rely
on the formation of intelligence from
experiences, observations and more
formal collection and processing of
information into intelligence, to guide the
current and future direction. Strategic
Intelligence 56006 will provide a basis
to guide this work, to facilitate the
necessary groundwork and analysis of
the internal and external context, societal
shifts, emerging technologies and trends.
Strategic intelligence is not limited to
large organisations; all organisations rely
on strategic intelligence to some extent.

www.ied.org.uk

1.

Increased growth, revenues, profitability, and competitiveness

2.

Reduced costs and waste, and increased productivity and resource efficiency

3.

Increased satisfaction of users, customers, and citizens, as well as social benefits

4.

Sustained renewal of the portfolio of offerings

5.

Engaged and empowered people in the organisation

6.

Increased ability to attract partners, collaborators, and funding

7.

Enhanced reputation and valuation of the organisation

8.

Compliance with regulations and other relevant requirements.

ISO/AWI 56005
Intellectual property management
Developing an upfront intellectual
property strategy can ensure commercial
success and significant financial
savings, securing the intellectual
property for your organisation, aligned
to business objectives, increasing the
competitiveness of your business,
ensuring your freedom to practice,
knowing what to protect, when to
protect, where and how. This approach
encourages a move away from reactive
to proactive intellectual property
management.
ISO/AWI 56007 Innovation
management - Idea management
Idea management 56007 is
currently under development and
will provide guidance, methods and
tools for managing the generation
of new ideas, and their selection and
transfer into commercialisation at both
the strategic and operational level.
Ideas and investment into those
ideas fuel the innovation
pipeline for any organisation
to maintain creative
competitive advantage
throughout the lifecycle
of the business. Ideas
can form individually or
collectively through creative
collaboration, forming a
mental representation, in the
mind, of a new solution to a
problem, a new way to operate,

new capabilities, new insights into
unmet needs, future scenarios or any
combination of the above.

CAUTIONARY NOTE
The IMS standard is not a detailed
guide for the implementation of
innovation management systems. The
standard is also not a requirement
specification and should be taken as
high-level guidance only, that will need
supplementary support for integration
into your organisation, with a more
detailed understanding of the innovation
management principles. There are
certainly lessons that can be taken away
from the standard. However, these are
at a particularly high level and do not
provide detailed guidance. When reading
the standard, contrasting perspectives
on innovation will influence interpretation
of the guidance. These perspectives
can range from breakthrough or radical
innovation initiatives, to sustaining core
business, or responding to external
disruptive innovation. The guidance
standard does not itself fully
differentiate with these lenses
on behalf of the reader, in
a consistent way. Different
innovation horizons may
require different organisational
structures, levels of investment,
people and commercialisation
processes, from minimum viable
products to incremental changes,
to solutions within highly regulated
environments.
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INNOVATION

Innovation portfolios comprise
initiatives ranging from low-impact
incremental change business
continuity programmes through to new
technologies creating new markets,
and driving new social interactions
and behaviours. This broad scope
for innovation practice and the need
for balanced innovation portfolios
bring increased interest from a wider
audience into the process behind
innovation output, and how that can
be applied within business, public
and private organisations. A more
thorough understanding of the design
process and principles would be a
complementary route for organisations
seeking innovation success. The IMS
standard is more
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INNOVATION PORTFOLIOS

focused on established organisations.
Even though temporary or start-up
organisations will benefit from the
standard, they need to consider the
implications and most appropriate
level of implementation for their
circumstances.
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PEOPLE POWER
There would ideally be more focus on
the people, talent development, how
best to handle succession planning,
the importance of developing serial
innovators and serial innovation
teams - a discipline in its own right
that requires very specific attention.

LEARN MORE
If you would like to learn more about the
new ISO Innovation Management System,
please contact the IED (ied@ied.org.uk) to
attend the upcoming introduction workshop.
Alternatively, contact the author directly
at: bw@everside.co.uk. The training will
provide a more detailed overview for you
to understand the standards better, the
innovation management principles, and have
the opportunity to share experiences with
others, implementing their own innovation
management systems.
This article is an expression of the opinion of the
author and not any of the organisations that are
referred to within the text.

Table 3: Innovation Management Principles as described within IMS Guidance Standard
Realisation of Value. The purpose of innovation management is to realise value. Value is realised by the process of identifying, understanding
and satisfying needs of interested parties. Realising value, both financial and non-financial, is vital to the sustainability of organisations.
Future-Focused Leaders. Leaders at all levels, driven by curiosity and courage, challenge the status quo by building an inspiring vision and
purpose, continuously engaging people to achieve those aims.
Strategic Direction. The direction for innovation activities is based on aligned and shared objectives, and a relevant ambition level, supported
by the necessary people and other resources.
Culture. Shared values, beliefs and behaviours, supporting openness to change, risk taking and collaboration, enable the coexistence of
creativity and effective execution.
Exploiting Insights. A diverse range of internal and external sources are used to systematically build insightful knowledge, to exploit stated and
unstated needs.
Managing Uncertainty. Uncertainties and risks are evaluated, leveraged, and then managed, by learning from systematic experimentation and
iterative processes within a portfolio of opportunities.
Adaptability. Changes in the context of the organisation are addressed by timely adaptation of structures, processes, competences and value
realisation models to maximise innovation capabilities.
Systems Approach. Innovation management is based on a systems approach with interrelated and interacting elements, and regular
performance evaluation and improvements of the system.
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X-RAY CT TECHNOLOGY

Inner secrets

of Enigma
Unique images from inside an Enigma machine have revealed
new insights about its complex mode of functioning

S

cientists working at the University
of Manchester have shone new
light on the Enigma machine
used by the German military in
World War Two, which was finally cracked
by Alan Turing and his team of code
breakers at Bletchley Park.
The breakthrough into how the mighty
Enigma machines operated was made
possible by X-ray Computed Tomography
(CT) technology, courtesy of the Henry
Royce Institute for Advanced Materials
at The University of Manchester. 3D
reconstruction of a 1941 model used
in German Army communications has
revealed the engineering of the machine,
including its encryption rotors and wiring.
Employing X-ray CT, key features inside
the Enigma’s metal casing were tracked
down and exposed, including the wiring
and structure of the rotors that encrypted
messages, which were then sent using
the machine.
The CT technology, part of the
Henry Royce Institute for Advanced
Materials, works by collecting a series
of X-ray radiographs, which are then
reconstructed into a virtual 3D replica.
Professor Philip Withers, chief scientist
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at the Henry Royce Institute and Regius
Professor of Materials at the University
of Manchester, comments: “Normally,
Royce facilities are probing new materials
to solve engineering problems in industry,
but, when we were approached, we were
keen to help. Gaining a first look inside
the Enigma machine required us to take
over 1,500 separate X-ray radiographs.
It is exciting and appropriate to be able
to unlock some of the secrets of such an
iconic machine here at Manchester.”
The 1941 German army Enigma
machine was loaned to the university
by Bletchley Park and its owner,
cryptography enthusiast David Cripps.
It is the latest Enigma machine to be
verified and one of only 274 registered.
Made in Berlin in 1941, the machine is
believed to have been supplied to the
Austrian Federal Ministry of the Interior
in Vienna.
As Cripps explains: “One thing we’ve
been able to do is actually look inside the
rotors and see the individual wires and
pins which connect the 26 letters
on each of the three rotors, enabling
a message to be encrypted. This is the
first time anyone has been able to look

inside the Enigma
with this level of detail, using a
technique that does not damage the
machine.”
The Enigma was held in the highest
regard by those who sought to lay bare
its secret workings all those years ago.
However, the sheer brute force power of
today’s neural networks has changed the
rules of the game, with passwords now
capable of being cracked in a relatively
short period of time. This was soberly
illustrated by a recent demonstration
held at the Imperial War Museum where
a neural network managed to crack the
Enigma Code in around 12 minutes.
Using DigitalOcean’s cloud servers
and artificial intelligence software
from Enigma Pattern, a short German
message was decoded at the IWM.
The software had been trained to learn
German through Grimm’s Fairy Tales and
was tested on an Enigma machine that
had 15,354,393,600 password variants.
The University of Manchester has
published videos of the Enigma X-ray CT
reconstruction, including the following at:
https://bit.ly/2qSyDM3.
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SOLID
progress
Launched in October last year, Solidworks 2019
offers a number of new features to enhance
design performance and efﬁciency, with the latest
technology behind the push for greater success

D

assault Systèmes’ Solidworks
2019 is the latest release of
its portfolio of 3D design and
engineering applications. Its
claim to fame is that, according to the
company, it can deliver enhancements
and new functionalities to help innovators
improve the product development process,
getting products into production faster and
creating new levels of experiences for new
categories of customers in what it refers
to as today’s ‘Industry Renaissance’.
Powered by Dassault Systèmes’
3DExperience platform, Solidworks 2019
supports the design-to-manufacturing
process with digital capabilities to
solve complex design challenges and
facilitate detail work in engineering. New
features enable product development
teams to manage large amounts of
data in a better way, it is said, and to
capture a more complete digital
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representation of a design. Solidworks
2019 also offers new technologies
and workflows that, its users say, are
improving collaboration and enable
immersive, interactive experiences during
design and engineering. “We are using
Solidworks to support implementation
of the Maunakea Spectroscopic Explorer
10m-class telescope that will open new
possibilities for scientific discovery,”
states Greg Green, mechanical designer/
instrument maker, Canada France Hawaii
telescope facility. “Our design processes
generate
a large and

growing dataset. The final production
version of the telescope will contain over
100,000 parts. We needed technology
that can tackle large design projects and
Solidworks delivers.”
Among its new features, Solidworks
2019 provides greater design flexibility
to quickly interrogate or rapidly make
changes to a model, thanks to an
enhanced ‘Large Design Review’ capability.
It also greatly improves high-performance
view manipulation to scale with higher-end
graphics hardware. In addition, it allows
teams to communicate outside of the
design community by adding markups to
parts and assemblies directly, using a
touch device, storing them with the model
and exporting them as a PDF.
Another key feature of Solidworks 2019
is Solidworks Extended Reality (XR), a new
application for publishing CAD scene
data created in Solidworks
– including lights,
cameras, materials,
decals and motion
study animations – and
experiencing it in VR, AR
and web viewers.
As increasingly affordable immersive
devices contribute to the growing
ecosystem of technology and interactive
experiences, designers and engineers can
use Solidworks XR to improve collaborative
internal and external design reviews,
sell designs more effectively, and train
users how to assemble and interact with
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DESIGN SOFTWARE

their products and also boost confidence
in designs throughout the product
development process.
“This latest Solidworks release
is packed with enhancements and
innovations built based on insights and
feedback from the Solidworks community,”
says Gian Paolo Bassi, CEO Solidworks,
Dassault Systèmes. “We continue to drive
our products forward, in terms of usability,
quality, and productivity, and Solidworks
2019 delivers a complete design
ecosystem.” Designers and engineers who
prioritise design performance, attention
to detail and innovation, as well
as embrace the storytelling
New 3D Systems ProX 800 SLA 3D
capabilities that reside within
printers installed at Alfa Romeo
VR and AR, “can experience
Sauber
F1 Team’s headquarters
the prototyping
of the
and
engineering shop
facilities
in
future —
one where digital
Hinwil,
Switzerland.
design data makes it easier
to visualise parts in 3D and
improves how designs are
translated from virtual to real”.
Solidworks 2019 introduces a number of
new tools for working mesh geometry and
to speed productivity of assemblies. For
example, a common workflow for reverse
engineering is to import mesh data and
generate a solid model for production over
the top of it. In Solidworks 2019, a new
Slicing Tool is available to generate 2D
sections at the intersection of the selected
geometry and a series of planes. Just
define the number of slicing planes and
the offset and then Solidworks creates
the planes and intersection sketches,
conveniently placing them in a folder. These
sketches can be dynamically edited at any
time for exact positioning and used like
any other sketch to create geometry – or
referenced to define the lofts and surfaces
required to build a solid model.
Solidworks 2019 also introduces a
new 3D Texture Tool that leverages an
image to define a pattern of bumps. This
is particularly important, because some
designs require textures or bumps, which
can be functional or just for aesthetic
purposes. Often time consuming to model,
textures may require many features, such
as ribs. The new 3D Texture command
can be used to turn appearances into 3D
geometry. The lighter the colour in the
appearance, the farther the offset from the
base face, and there are controls for mesh
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size and offset.
Solidworks then creates
a mesh body that is ready for downstream
processing or 3D Printing.

BODY MODELLING
Multi-Body Part modelling is a standard
method to create designs such as
weldments and now the Interference
Detection Tool is available in Part Mode.
This brings great insight into a multibody part, which is especially useful for
weldments to verify that all members
have been properly trimmed.
Solidworks 2019 adds support for
sheet metal annotations. Bend notes can
be automatically inserted directly onto a
component’s flat pattern view, displaying
each bend direction, angle and radius.
For components that contain many bends,
a tabular display of the bend details is
often the preferred method of capturing
and viewing the information. Now in
Solidworks 2019, you can capture all of
your manufacturing information in a bend
table. When a bend table is inserted,
each bend on the component’s flat pattern
view is tagged in relation to the table.
This, combined with the tabulated bend
information, enables designers to detail
sheet metal designs in the same manner
as a traditional drawing.

When finished, all of
the information can be
captured in a 3D view,
ready to be shared with
other members of the
design team and organisation.
Protection of intellectual property
is often the number-one priority when
sharing designs with other parties. When
creating a 3D PDF file in Solidworks 2019,
designers now have much greater control
over the access of information contained
within the document.
New security settings provide further
flexibility, enabling users to set the access
to printing, editing and copying.

IP SECURITY
Once a secure PDF document has been
created, the password must be entered,
in order for it to be opened. Viewing the
security information in Adobe Reader
will confirm the limitations on printing,
editing and copying that were set back
within Solidworks. 3D PDFs of Solidworks
designs can be shared safely, in the
knowledge that all intellectual property
is secure. When sharing parts for use in
downstream manufacturing processes,
derived parts provide an associative and
controlled method of referencing the
original design. Enhancing the workflow
further, it is now possible to copy the preexisting dimension and tolerance schemes
to a derived part, eliminating the need to
recreate any PMI.
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Winds of
change
Despite the incredible success of British Cycling over
the last decade, the UK has never had a dedicated
wind tunnel facility. Imagine what could lie ahead
now there is one. Tom Austin-Morgan reports

espite the incredible success
of British cycling over the last
decade, the sport has never
had a dedicated wind tunnel
facility in the UK. That has become
a thing of the past, thanks in part to
legendary cyclist Chris Boardman MBE,
the British former racing cyclist who
won an individual pursuit gold medal at
the 1992 Summer Olympics, broke the
world hour record three times, and won
three stages and wore the yellow jersey
on three separate occasions at the Tour
de France.
Sports Aero Solutions, a joint venture
between high-performance design and
engineering company KW Special Projects
(KWSP), CFD consultancy TotalSim and
bicycle manufacturer Boardman Bikes,
has now seen its goal of designing and
opening the UK’s first cycling-specific wind
tunnel come to fruition.
The 18,000ft2 Boardman Performance
Centre in Evesham, Worcestershire,
was opened to the public in April 2018
and aims to service both professional
athletes, as well as ‘enthusiastic
amateurs’. Alongside the wind tunnel, the
facility also incorporates a retail store,
a biomechanics suite and a physiology
suite. With prices ranging from £150 to
£695, depending on how in-depth you
want to go with your session, it offers
cyclists of any ability the chance to benefit
from access to processes previously only

D
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available to elite-level athletes. “Legend
has it,” explains Keiron Salter, managing
director, KWSP, “that Chris [Boardman]
said: ‘What we need is a wind tunnel
that you could use for the price of a curry
to do some testing’. He must be eating
expensive curries, but that’s how it was
formed back in 2012.”
Shortly after this, TotalSim was brought
in to help with airflow and aerodynamics.
KWSP was later called in to provide
engineering support, control systems,
electrical integration and software
development. It took a further five years
to find a customer that wanted to build a
world-class easily accessible wind tunnel
facility specifically for cyclists. Boardman
used his contacts at Boardman Bikes,
which has been a fully-owned subsidiary
of Halfords since 2014, to make the
investment in a new facility at Evesham.
“We started the design and installation
of the Evesham tunnel in November
2017,” says Salter. “The main structure
and the air line was built and shown to the
public in April, so the actual construction
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TESTING TIMES

period was relatively short.”Until the tunnel
was completed, it couldn’t be tested, so,
for six months, Sports Aero Solutions
had the task of testing all of the tunnel’s
components – load cells, data acquisition
systems, control systems and electrical
systems. With validation complete, the
paying public has been using the facility
since October last year.
There are many reasons for building a
cycling-specific wind tunnel, but the biggest
one is the cost. “There are really only a
few wind tunnels you can use: the Formula
One tunnels like Williams, Mercedes or
McLaren; there’s Southampton University’s
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wind tunnel and that’s
really about it,”
points out Salter.
“The amount of time
available is so limited
and is expensive.
It’s thousands of
pounds an hour,
as opposed to our
tunnel, where it
could be hundreds
of pounds an hour.”
The costs and time
allowed for testing
in these motorsport
wind tunnels are even
more prohibitive –
even for professional
cycling teams –
since they must be
decommissioned as a
motorsport wind tunnel
and recommissioned for
use for cycling. Additionally,
they are built with a rolling road, which
needs an attached platform to which the
bicycle is fixed. This platform affects the
airflow around the cyclist, which is also
exacerbated by the fact that motorsport
wind tunnels are designed to run at
150mph, rather than the more ‘sedate
speeds’ of 40-50mph at which cyclists
travel. So, in effect, one is paying a lot
of money for not a lot of testing time in
a wind tunnel that is not working in its
optimum operating window.
Another way in which costs can be
cut is, instead of having a closed loop
configuration where the air is circulated
and turned, to build an ‘open jet’ tunnel.
The footprint of a closed loop wind tunnel

would be almost three times larger than an
open jet tunnel. And, because of the lower
speeds the air needs to travel through the
Boardman open jet wind tunnel, it sits in
a room measuring just 27 x 14 metres.
The fan is located at the rear of the
cyclist and pulls air through a bell mouth
section at the front, which is five times
larger than the opening in front of which
the cyclist sits. This helps speed the air
to 22-25mph across the athlete. Before it
reaches the athlete, the chaotic air from
the room is channelled through three
screens, two honeycombed ones and a
final fine mesh. At each stage, the airflow
is straightened out and, by the time it hits
the athlete, it is completely laminar and
concentrated into a 2m x 2m area. Even
while the fan is on, there is no turbulence
around the outside of the tunnel.
“Things have changed since motorsport
tunnels were built, particularly around
software and data acquisition systems,”
explains Salter. “We’ve been able to strip
it right back to being cost-effective. These
wind tunnels don’t cost £20 million to
build. They cost a million and a bit. A
lot of that is because we haven’t got a
rolling road; we don’t have very expensive
proprietary software and data acquisition
systems. We built our own (because you
can now) relatively cost-effectively.”
Sports Aero Solutions has since
become involved in building a second
wind tunnel at Silverstone Park,
Northamptonshire. With a fan measuring
2.5 meters in diameter, and speeds
of approximately 60mph, the tunnel is
all about enabling analysis of sports,
including cycling, running, skiing and even
ski-jumping. The Silverstone tunnel will

17

TESTING TIMES

comprise two tunnels, one for cycling
and other sports, such as speed-skating,
skeleton, running and wheelchair athletes;
and the second for testing fabrics.

WORLD INTEREST
TotalSim’s managing director Dr Rob
Lewis comments: “If we can pool the
right things together, then we believe that
organisations will come from around the
world to take advantage of the facility.”
The software and control systems that
both facilities use will be the same. The
tunnel is designed to be operated with a
Beckhoff control system. Instead of using
a PLC system, the Beckhoff IPC system
allows the tunnel’s operators to perform
all of the data collection, including the
basic wind tunnel operational parameters,
wind speed and load cell numbers.
That is then fed into a bespoke
LabVIEW-based data acquisition and
analysis tool developed by KWSP, which
includes a bespoke front-end interface.
This data is brought together with data
from the vision control system, which is
made up of three GigE cameras. Of these,
one looks at the frontal area; one looks
from the plan view, down onto the cyclist;
and one is side-on. Those images are
all aligned with the data, so at any point
in the data stream the cyclist and the
Boardman analyst can look at the drag
from any one of those views.
An outline can be extrapolated from the
data and overlaid on the live video feed
to show the optimal position the cyclist
should adopt, in terms of optimum drag.
This is then projected on to the floor of the
wind tunnel in front of the athlete, so they

can see the target position they’re trying to
achieve, as well as the graphs and metrics
that back this up.
The bicycle itself is fitted to a circular
platform in the centre of the test room, right
in front of the opening from the bell mouth
section of the wind tunnel. The platform
can accommodate any size of bicycle, with
an adjustable clamp for the front axle. Both
axles are clamped to the platform, ensuring
the wheels are in contact with rollers that
are connected with a belt, so the front
wheel turns at the same rate as the rear
one is being driven. The whole platform can
yaw up to 30° left and right to simulate the
effect of side-winds.

FORCES AT WORK
This platform is seated on top of a series
of four load cells that measure, calibrate
and cancel out the vertical force and
moments caused by the athlete as they
pedal. Salter adds: “At the back is a load
cell that measures drag. There are also
two side force ones, because the air flow
is never regular around the athlete and,
as we yaw, it we’re able to take out the
impact of side force.”
For athletes using the wind tunnel,
accuracy is all-important. They want to know

Cycle of success
For more than a decade, Rob Lewis of TotalSim and Olympic
gold medallist Chris Boardman, left, worked with some
of the best athletes in the world to explore the effect of
aerodynamics on their performance. Although hugely
expensive, the advances in aerodynamics they achieved
were enormous. Because of this, Boardman and TotalSim
wanted to make aerodynamics exploration available to the
wider sporting world. In 2015, they teamed up with Kieron
Salter of KWSP to form Sports Aero Solutions to design
and manufacture sport-specific wind tunnels, with a goal of
providing cutting-edge knowledge for everyone, from sports
enthusiasts to elite athletes and coaches.
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that the data they’re producing is applicable
to real-life marginal gains on the track or
road. What’s important to Sports Aero
Solutions is to be able to prove that the
results in the tunnel are repeatable.
Despite the fact that from day-to-day
an athlete’s performance can be affected
by many different factors, the data
being collected must be as accurate as
possible. So, how do you make sure of
that repeatability? “It’s a really high-tech
solution,” Salter jokes. “We’ve got a roof
box from Halfords that’s mounted in the
wind tunnel and that’s our validation object.
It’s always the same, and a really good,
aerodynamic shape. We’ve validated that in
the wind tunnel to get the correlation and
we can put that same roof box back in and
see if it’s still measuring the same number
as it was last week or last year.
“Repeatability is very important; it
doesn’t matter whether the number is 8 or
9, what you don’t want to do is measure
8 and next day, with exactly the same kit,
measure 9. If you’re looking for a trend
of improvement, you need to have that
repeatability. The roof box test gives us
a neutral test body that no one can argue
with,” he points out. Looking forward, there
are also plans for other facilities where
wind tunnels could be used.”

SMART MANOEUVRE
Wih the R&D facilities at Silverstone,
one could envisage entire road stages
being simulated via smart glasses, while
adding servo drives to add resistance
to the rollers in the wind tunnel would
simulate gradients. This could be used to
train professional riders to optimise their
efforts across an entire race, such as
the Tour de France. British Cycling has
been at the top of its game for the past
decade. With the Evesham and Silverstone
tunnels in full operation, that could continue
for many years to come.
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COLLABORATIVE DESIGN

Reinventing the

DRAWING BOARD
Although 2D and 3D technologies are revolutionising design engineering, signiﬁcant
improvements are yet to be made, especially in the area of collaborative remote design
involving multi-disciplinary teams

O

ver the last two decades,
great changes have taken
place in low-cost connectivity,
processing power and 3D
software. These changes have enabled
new ways of working and a capability
to handle higher levels of complexity
demanded in a fast-changing world. The
changes have been so rapid that it is easy
to forget where we are and how we got
there – and what constraints exist to which
we have become habituated.
Academic research (Norman 1995.
Ernesto Ario et Al. 2000) would have it
that, as the design environment becomes
more complex, the heart of intelligent
design no longer lies in a single mind, but
in groups of minds, interacting with tools
and artefacts to deliver solutions. These
solutions can frequently be delivered
by travel to meetings or by remote
collaboration media. The media must allow
immediate creative decision-making that
delivers a common understanding, as
though the participants were sitting around
the same table.
The principles of 2D drafting still
remain important, even with the technically
allowable progression to 3D. Historically,
drawing boards were used, delivering
significant benefits as a communication
medium and an innovation medium by the
application of collaborative knowledge,
socialising around the drawing board and
influencing the design.

FAR-FLUNG COLLABORATION
“Some of these benefits have been
taken for granted, but, in the world of
remote multi-disciplinary teams, many

www.ied.org.uk

Collaboration at Advanced Engineering.
of these factors again become highly
significant,” points out Jocelyn Lomer
CEng MIET, general manager, nuVa. “New
communication media now available can
integrate the benefits of paper, electronic
paper and, 2D concept design and 3D
CAD, as well as the social benefits of the
drawing board, enabling collaboration with
far-flung teams – all in a unified solution!”
Although 2D and 3D technologies
are revolutionising design engineering,
significant improvements are yet to
be made, especially in the area of
collaborative remote design involving multidisciplinary teams, he adds. “While, with
3D CAD models, we are able to share the
model itself, we are not readily able to
share the model within a ‘natural meeting’
environment.” But what exactly is that and
how does it impact design?

“Any number of words might still not
describe precisely what a natural meeting
is,” he responds, “since people have
natural collaborative meetings all the time
and we are habituated to what happens
at such meetings. “It is pertinent to reexamine this from a whole new level and
the gains that can emerge when it is put
into action.” The image shown on page 20
illustrates a natural meeting better than
any explanation can, adds Lomer.
“Here, we can see that the multidisciplinary team sits around the ‘campfire
and draws pictures in the sand’, in the
same way our ancestors did, bouncing
ideas off people and things. The fact is
that, due millions of years of evolution,
both the human body and mind have
evolved in a certain way and this still
pertains at a natural meeting today.”
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Teen Collaborative
Creation at GKN.

East West Rail
design meeting.

WORKING MEMORY
In particular, the human mind operates in
a certain way; the ‘Baddley Hitch’ model
argues that our working memory can only
handle limited auditory information at
one time, without recourse to long-term
memory (try remembering a long telephone
number over ten digits). Alan Baddley
and Graham Hitch proposed a
model of working memory in
1974, in an attempt to present
a more accurate model of
primary memory (often referred
to as short-term memory).
Working memory splits primary
memory into multiple components,
rather than considering it to be a
single, unified construct. “Further research
has opined that the human mind can
process visual information 60,000 times
faster than auditory information. Indeed,
these truths are exploited by 3D CAD;
where 3D excels over 2D, of course, is
that we naturally see things in 3D and
it is easier for our minds to grasp.”
Lomer (inset, above), offers an example
of how this might work in practice. “There
is a group of people sitting around the
table in a design collaboration with
artefacts. If we analyse the activities in
the meeting, then we can see that there
is much happening; we have gestures,
xxxxxx
response to gestures, postures, eyes
gaze, facial expression, verbal stimulation,
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context and artefact stimulation,
immediate turn-taking in the exchange of
ideas, the general exchange of experience
of the whole natural meeting. In a
collaborative design, there is a constant
interaction between all of these signals,
as well as all of the artefacts.
“This process is how
collaborative consensus is
built in a multi-disciplinary
team that wishes to
achieve a complex design
objective. This natural
meeting is actually a
collaborative process where
all of the people need to see
all of the other people and all of
the artefacts simultaneously. If the remote
electronic medium filters this capability in
any way, then the ideation process will be
flawed and design consensus impaired.”
Current issues with remote
collaborations are that first-generation
desktop type products disallow the natural
meeting being remotely communicated, as
we have seen this then inhibits the flow of
ideas, he says. “Further, most businesses
are not aware of the new media enabling
remote design. With ever-increasing
complexity and the remote distribution
of experts, there is a requirement to
design complex systems using knowledge
from across the country or world. At the
moment, the desktop-type technology

struggles to cope with high complexity; we
can share CAD remotely, but the ‘natural
meeting’, or the layer over and above the
sharing of a single model, is absolutley
absent. Indeed, it is the fact that the
medium that is utilised constrains the
quality of the remote design collaboration.
This is why design teams working on
complex issues tend to be co-located.
However, with new technology, these
technical constraints are disappearing,
opening a whole new modus operandi
world wide, with either knowledge or lower
cost, or a combination of both, delivering
significant potential benefits to the
organisation.”

REVOLUTION OF IDEAS
Various new products are appearing on
the market – such as Oblong’s Mezzanine,
a room-based system; nuVa’s ‘remote
drawing board’ system; and nuReva’s
room based system – all lying in the
ideation market that all allow richer remote
collaboration than the desktop norm,
the latter using ‘sticky note’ electronic
innovation at distance. The new media
delivered by these products have been
identified as the evolving ‘ideation market’
that can share collaborations across the
world, revolutionising the way we work.
“Focused in the pure emulation of a
natural meeting and remote design is
nuVa,” he asserts. “nuVa was originally
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COLLABORATIVE DESIGN

researched from the defence industry and
designed around people’s collaborative
behaviour, rather than the constraints of
the desktop. This and other room-based
systems allow engineers in far-flung
places to be on precisely the ‘same page’
as designers – for example, in Dubai
and Singapore – and to connect them
all simultaneously without handing over
control.” To create this network, the end
users just require the software application
and a ‘delivery mechanism’ at all ends.
This could be a whole room at the top end
or a touch table of different size, emulating
the ‘drawing board type system.“Generally,
users simply hit a ‘buddy list’ to connect
with, say, up to eight ends around the
world, all parties seeing precisely the
same thing, and, when one end moves,
a document or CAD at all other ends
moves simultaneously.”

TRANSFORMATIONAL
According to Jon Trembley, technology
manager Cryrogenic Applications, of Air
Products and Chemicals: “nuVa has
revolutionised our global design meetings.
Previously, we had considerable issues
involving the collaborative design of
industrial freezing machines between the
UK and Thailand. We had to rely on
a hotchpotch of communication methods,
including email with enclosures, telephone
calls and desktop sharing.
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“We can now collaborate in absolute
real time, just as though we are in an
actual face-to-face design meeting. The
collaborative environment has transformed
our design meetings and delivered
significant business benefits in quality,
understanding, saved time and ultimately
cost,” he adds.
These new systems now enable new
ways of design engineering, says Lomer.
“Managers can now look at options for
constructing national or international
design teams. No longer do employees
have to travel around the country and the
world. Managers, perhaps collaborating
with HR, can identify the optimum areas
for the project design, centred around 2D
and 3D CAD models shared globally, yet in
the familiar, electronic environment of the
drawing board or room at all ends.
“If adequate bandwidth and the correct
collaboration software is enabled at the
beginning of a particular project, ‘the
cognitive collaboration freeway’ may be
laid for delivering benefits in

far faster decision-making, without loss
of quality, utilising different or lower cost
knowledge bases anywhere in the world.
These benefits are likely to have major
impacts on the business’ competitive
position. In addition to ‘immediate design’,
employees are subjected to far less
stress; savings in CO2 emissions and
tangible cost benefits are also accrued.”
He encourages managers and design
strategists to investigate these new
methods, and the creation of project
and organisational intelligence capable
of transforming their businesses. For
example, managers might investigate the
following process:
● Identify where the collaborative design
knowledge lies on a global or nationwide
basis
● Evaluate the relative country costs for
the skill/knowledge required
● Check the internet access at all ends
and the security parameters
● Obtain software and ‘delivery’ hardware
at all ends.
“Then the global or national design
team may operate in precisely the same
way as they did previously at one site,
while reaching knowledge far further away
and more cost effectively.”
Having set these parameters, the
organisation has created the ‘cognitive (or
comprehension) freeway’ where ideas may
flow on a national or international basis
without limit. “In this way, the organisation
will have reached out further than
previously possible to access the best
design expertise available,” he concludes.
“Alternatively, managers may use the
technologies to ‘beam in’ their customers
to the existing design centres in a closer
way than ever before.”

Air Products’ Freshline MP
(Multi-Purpose) Tunnel Freezer.
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AUTOMATION

Better living through

AUT MATI N
Autodesk CEO Andrew Anagnost talks about how automation
has the potential to change not just industries, but entire cities.
Tom Austin-Morgan reports

“A

utomation is changing the
very things we’re capable
of making and how we
make them.” These
were the opening words of Anagnost’s
introduction to Autodesk University
2018. “Automation is introducing new
ecosystems, new jobs and whole new
ways of working.”
Last year Anagnost talked about
automation not as a threat but as an
opportunity to make more things, make
them better, and with less negative
impact on the world. This year’s speech
tunity of better’,
was entitled ‘the opportunity
and how automation will free people from
repetitive tasks, letting them get on with
more creative, stimulating, better work.
or example, Anagnost says: “In
For
1900 40% of the United States wor
worked
in far
farming. Todayy only 2% of us do.
Automation has enabled us to use
farmland
mland more effectively and with better
precision, and in place of repetitive jobs
there’s
s a whole ne
new
w ecosystem of jobs.
Better jobs.
jobs.”
The transportation
transpor
industr
industryy is likely
to be the next big industr
industryy to feel the
effects of automation. With the advent of
autonomous vehicles fewer
fe
people will
yed as drivers, just as there are
be employed
yed to build cars.
fewer people employed
But again, Anagnost points out that
more jobs will be created just as the
they
have in other areas.
“How many sustainability coordinators
existed a decade ago? How many cloud
architects, user experience architects,
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data scientists, drone operators, big
data analysts, even BIM managers?
Automating repetitive tasks doesn’t make
the tasks we do redundant, it means we
ve more time to focus on what adds
have
value,” he states.
Anagnost explains that we shouldn’t
spend time being concerned about jobs
going away, what we should concer
concern
selves with is how jobs are changing
ourselves
and what skills will be needed to thrive
in the future. Having grown up in Los
Angeles, the fact that the city will host
the Olympic Games in 2028 has, not
prisingly, attracted his attention.
surprisingly,
“Los Angeles is a ver
very diverse and
dynamic place,” he sa
ys. “It has more of
says.
everything:
ything: More people, more celebrities,
more beaches, more culture – though
some people might not call it culture
– more theme par
parks. One thing people
don’tt know is that Los Angeles County
has more manufacturing jobs than
anyy other county in the US. But more
comes at a real cost: Alongside LA
LA’s
population diver
sity, you’ll find population
diversity,
density.. Alongside LA’s
LA culture, you’ll find
incredible congestion – its commuter
commuters
spend an extra two w
weeks
eeks per year stuck
in traffic.”
The population of LA will be twice as
big in 2028 as it was
as when it hosted the
Olympics in 1984. Also, 2 million more
people will ar
rive in the city from all o
arrive
over
the wor
ld looking for comfortable housing
world
housing,
good food and a great experience. LA
has a decade to plan for the 16-day
e so many host cities
competition and, like

before,
legacy is
a big focus
when the circus
leaves town. How
will automation help
LA meet the needs of both
the athletes and visitor
visitors as well as its
citizens in future?
“Tak
“Take the design of the athlete’s
village for example,
example,” explains Anagnost.
“After most Olympics these de
developments
are usually tur
turned into low-income
housing
housing. But the short-term needs of
wor
world-class athletes and the long-term
needs of low-income families (that often
inherit the apartments after the Games)
often compete.”
Failing to meet the design challenges
this poses is why some host cities’
Olympic facilities have failed to provide
a legacy and have instead become white
elephants.
“Today, you would typically approach
a design challenge like this with ‘the
waterfall process’,” he explains.
“Designing through cycles of work and
re-work; re-dra
re-drawing what has already been
drawn; re-detailing what has already been
detailed; re-creating what already exists;
and dealing with the ine
inevitable problems
that cascade from all the re-wor
re-work and
re-dos, leaving a lot less time to use
creativity to solve real problems and less
time to address all the requirements that
could have been, leaving the promise
of the athlete’
athlete’s village exactly that: a
promise.
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Having consistent
design
details and

“In 1900, 40%
of the United States
worked in farming.
Today only 2% of us do.
Automation has enabled
us to use farmland
more e�ectively
and with better
precision.”

“Automation is going to allow
us to explore dozens of design
options really early in the
design process and share
the ones that best meet the
requirements with all of the
disciplines most of us consider
downstream today. These tools
are going to give real-time feedback
on the constructability, the cost, the
reliability and the risk of our designs.”
Instant, automated communication of
changes to the design will not just keep
all those involved in the project informed,
he adds; it also means that the model will
actually represent exactly what is built,
with no compromises.
The other area in which Anagnost sees
automation helping during the Olympics is
around the visitor experience. The design
of reconfigurable food trucks, for example,
which could be manufactured, deployed
and moved around the city to meet
demand in certain areas where it is high.

PLANNING AHEAD
This ‘big data’ approach to a public
event can even help the organisers
plan the locations for the various stadia
and facilities to prevent congestion –
something that LA is infamous for.
To this end, Autodesk is working with
design consultancy Atkins on a project
to do just that. Using Autodesk’s Forge
cloud-based development platform and
knowledge gleaned from helping to plan
the London Games in 2012, Atkins
has developed an app that allows city
planners to find the optimum position for
buildings, in terms of the price of the land
and possible congestion that could build
up around them.

DIGITAL TWIN
“When all of these digital assets are
combined, anyone can look across
a digital twin of the entire city that
aggregates data in real time,” Anagnost
concludes. “You can always find food
when you need it, athletes can always get
to where they need to go, and the city can
look out for hazards or congestion and
stop them before they even happen.
“Automation makes the whole
experience better for everyone. That’s
what ‘the opportunity of better’ is all
about; better knowledge; better insights;
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Creative thinking
Blending artistry into the engineering design process has huge appeal for those within the
profession. Here’s how one ﬁrm made that possible, as part of a £1 billion expansion project

PAM CAIN

Pam Cain, MarchantCain: worked with
Prologis on a public art installation previously
and this was an opportunity to follow up on
that positive experience.
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I

n July 2014, the British Government
gave the green light for a £1 billion
expansion to the existing Daventry
International Rail Freight Terminal
(DIRFT) to provide a new rail link to a
replacement intermodal terminal, transshipment sidings, container storage, HGV
parking, and up to 731,000m2 of railserved storage and distribution facilities.
The completed development will provide
jobs for around 9,000 people.
Rail freight goods arrive and depart
at DIRFT from Europe (through the
channel tunnel), from UK ports (such as
Felixstowe or Southampton) or from other
rail freight interchanges in the UK. Moving
more of these goods on rail for these
journeys can deliver a range of significant
cost, time and environmental benefits.
Increased quantities of goods cannot
be transported by rail, unless there are
convenient and efficient facilities from
which to unload them.
Originally the location for Rugby
Radio Station, the site has a rich history

and over the last century been used
intensively at the forefront of the UK’s
wireless communications. Over time, this
use has become redundant and the site
now represents one of the most welllocated redevelopment sites in single
ownership anywhere in the country.

JOINT VENTURE
Stretching back as far as 2003, Rugby
Radio Station Limited Partnership
(RRSLP) – a joint venture between BT and
Aviva Investors – has been engaging with
local stakeholders and promoting a new
use for the entire site. With its partner
ProLogis, RRSLP has been working to
deliver the expansion of DIRFT on the
section of land to the east of the A5.
This project is known as ‘DIRFT III’.
RRSLP is also promoting proposals to
the west of the A5 with Rugby Borough
Council for a housing-led ‘sustainable
urban extension’ to Rugby.
The DIRFT III proposals have an
important role to play in the future of
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BRIDGING THE GAP

The bridge parapet boasts an acoustic
barrier that absorbs the noise from 32
freight trains a day.

the UK logistics industry. An expanded
operation at the DIRFT estate has the
potential to support large-scale railserved logistics development, which will
provide those thousands of new jobs
and reduce carbon emissions in the way
goods are distributed. The Planning Act
2008 introduced a new planning regime
for Nationally Significant Infrastructure
Projects (NSIPs), including major
transport-related schemes. DIRFT III is
the first Strategic Rail Freight Interchange
to secure consent through this process
and will be the largest rail-linked logistics
development in the UK.
One firm that has embraced
the transformation taking place is
Midlands design engineering business
MarchantCain. It completed a contract to
design and procure the manufacture of
two specialist acoustic rail bridges, one of
which has been installed at the Daventry
International Rail Freight Terminal, as part
of the ‘DIRFT III’ extension project.

industries. The second of the two bridges,
designed in conjunction with renowned
silversmith Wally Gilbert, will act as a
landmark when installed some time
in 2019 for the Prologis Park project,
a logistics hub that already includes
businesses such as Mothercare, Royal
Mail, DHL, and Tesco. It will also play a
vital role in transporting goods by rail from
the Western Main Line over the main A5
trunk road into the park.
The firm was tasked with designing the
bridge parapet with an acoustic barrier, so
that it absorbs the noise from 32 freight
trains a day, deflecting sound away from
the nearby new Houlton Village, which will
see the creation of 6,200 extra houses.
The acoustic barrier had to be integrated
into the bridge design, in order to ensure
that the original design aesthetic of the
landmark was not compromised.
To overcome this challenge, the
decorative panels for the bridge were
carved in wood and then moulded in sand.
The panels were then cast in aluminium to
give the landmark its unique design, while
also balancing engineering precision with
acoustic functionality. The engineering
design specialist also had to manipulate
the design of the 21.8 metre-wide bridge
to counter a drainage slope across the
span of the bridge deck.

MAKING WAVES
But what about the artistic elements
involved in the project? “I had worked
with Prologis on a public art installation

previously and this was an opportunity
to follow up on that,” says Pam Cain,
group director, MarchantCain. “The
original concrete bridge proposed by the
contractors was a bit of an eyesore, to
be honest. We felt the project deserved
better.”
Initial contact established with several
artists, including Wally Gilbert, led to
his proposal being the one selected by
the regional planning office. Gilbert was
particularly inspired by the history of the
site (ie, the Rugby Radio Station) and the
resulting design is a pattern suggesting
radio waves as commonly depicted with
regular wavelength.
It was agreed that the bridge deck
should be covered as part of the overall
design to avoid the inevitable staining
of the concrete deck beam detracting
from the overall effect. This extended the
overall height of the barrier by 500mm
to 2695mm. The optimum number of
panels across the width of the bridge was
determined by the maximum size of the
panels the aluminium foundry could cast
(1400mm x 2800mm). Dividing the bridge
into 10 meant the width of the aluminium
panels could be reduced to 2080mm,
but the height of the panel, 1400mm,
meant there would be large gaps to
fill. Consequently, the height of each
panel was reduced to 1150mm; and two
panels, one above the other, with a strong
extruded moulding at the top and bottom,
continue the framework the artist was
seeking, achieving a happy blend.

The project sought to combine
the best of design and artistry.

TOUCH OF SILVER
MarchantCain designed the product and
procured the components for the first
bridge, which was part of a project that
has blurred the lines between precision
and civil engineering, and the creative
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Cot tragedy
and the Regulations
A designer and retailer of children’s beds has recently been jailed for 3 years and 4 months
following the death of a seven-month-old baby, who got stuck between the gaps in the front
of his cot. Tariva Thomas, pictured below, Associate Solicitor at Wright Hassall LLP, examines
the background to this tragic incident

W

hat was particularly
harrowing about this
case was that the court
found the designer
and retailer involved had a “flagrant
disregard” for the safety regulations
and had fraudulently continued to
sell the beds, even after the reported
death. No modifications were made to
the designs of the beds following the
incident and the court heard that the
company continued to sell the exact
same beds under a new company
name. (https://www.bbc.co.uk/news/
uk-england-45991236 )

something, produced by committees of
experts and testing bodies in the field
to guide designers and manufacturers
as to what is deemed best practice.
Consumers often have to make
enquiries to ascertain what safety
standards a particular product has
to adhere to, in order to be sold in
the market and, as the above case
suggests, they may not be able to trust
all the information they are given by the
designer, retailer or manufacturer.

WHAT THE LAW SAYS

PRACTICAL CONCERNS
This recent case is a truly devastating
example of how parents
can be misled into
believing that the
product they are
purchasing is safe
and suitable for their
children. In this day
and age, with all the
regulations, consumer
rights and health
and safety
legislation
that
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surrounds us and protects us, it is not
unreasonable to assume that a product
purchased in the UK is one that meets
the requisite safety standards. Sadly,
consumers need to be far more
vigilant. In this case, the parents
were assured that the bed was
suitable for children from the
age of six months and were
completely unaware of the risk
that the product posed to their child.
The difficulty for consumers is
that, whilst there are a number of
safety standards that products should
adhere to, the standards are simply
an identified and agreed way of doing

All cots currently sold in the UK should
conform to the European Safety
Standard BS EN 716-1:2017 and the
General Product Safety Regulations
2005 require cots and bunk beds to be
safe, with a presumption that they will
meet certain safety standards.
There are also specific regulations
for bunk beds, seeking to prevent
injury, strangulation or suffocation.
The British/European Standards BS
EN 747-1: 2012 and BS EN 747-2:
2012 were introduced in 2015 for
bunk beds and high beds dealing with
entrapment and ventilation of the
bed base. In particular, they specify
various compulsory safety requirements
that a bunk bed must have, such as
protective barriers, guard rails, ladders,
strength of materials, durability and
instructions for use.
In 2010, the European Union issued
Commission Decision 2010/376/EU,
calling for further development of the
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LEGALLY SPEAKING

STEPS THAT CAN
HELP CONSUMERS

safety standards surrounding certain
children’s sleep environment products
for which there had become a growing
safety concern amongst consumers
and experts operating in this area. This
included cot mattresses, cot bumpers,
suspended baby beds, and children’s
duvets and sleep bags.
At the time, cots and cot beds were
not on the list of products that were
causing great concern. Until the review
is concluded, and further standards
are approved and implemented, these
products continue to be governed by
the European General Product Safety
Directive 2001/95/EC, which are, again,
general safety standards, rather than
specific legal requirements imposed
on the designers, manufacturers and
retailers of children’s sleep products.
In light of the attention given to
this area some nine years ago, it is
surprising and disappointing that safety
developments in relation to cots and
cot beds has not evolved from a general
safety position, as it is clear that the
industry requires further compulsory
regulation.
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The current guidance to consumers
when purchasing a cot or infant bed
is to look for the British Standard
mark BS EN 716-1. There is a lot
of guidance in connection with this
online and it is recommended that
consumers research the products
that they plan to purchase before
doing so, in order to ensure
that they are content not only
with the safety features, but
also the safety standards
which apply to the product.
In addition, under the
Consumer Rights Act
2015, all products must
be ‘fit for purpose’,
be of satisfactory
quality and fit their
description. Whilst
this is a legal right
designed to protect
consumers, if they
are dissatisfied with
the product they
have purchased,
it does not offer
assistance to
consumers
when selecting
which product
to buy, or
provide
specific
health and
safety guarantees about the product.
Purchasing from brands that are
members of institutions, with recognised
minimum safety guarantees and internal
standards, may offer consumers greater
confidence that the product they are
purchasing has been designed and
manufactured in accordance with the
latest safety standards. Designers,
manufacturers and retailers can, in
turn, help consumers by displaying clear
safety marks on their products, so that
consumers can see at a glance which
products are compliant. It is also a
good idea for consumers to familiarise
themselves with these marks and the
areas that they cover.
It is disappointing, given the
development in this arena over the

last 20 years or so, that there appears
to be an inequality of safety standards
between certain products. One would
assume that when it comes to the safety
of our children that the designer and/
or manufacturer would seek to reassure
consumers that their products are (a)
safe, (b) comply with all necessary
safety regulations and (c) attempt or,
at the very least seek to, comply with
the highest safety standards possible,
thus giving their brand and product as
many positives and safety accolades as
possible, in order to stand out within
what is becoming a saturated industry.
If you would like further information
on how the IED can assist its members
in this regard, please get in touch by
emailing: ied@ied.org.uk.
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YOUR INSTITUTION NEEDS

The IED is run by a small permanent staff, but the majority of
our activities are carried out by volunteers. Active Members
give their time to help with a range of activities, including:
assessment of applications, accreditation of courses,
compiling the content of the journal, and guiding the
development and future role of the Institution. We are
currently looking for enthusiastic members of all ages and
levels of experience who are able to contribute some time

(possibly only a couple of hours a month) to support the IED
by joining a Committee, Working Group, Panel or Council.
Volunteering is great for your personal and professional
development, counts towards CPD and gives you a fuzzy
feeling inside! You get to work with your fellow members
and staff, share your expertise, make new friends and add
to your skillset. All travel expenses are paid and you decide
how much time you can give.

If you are interested in ﬁnding out more, we would love to hear from you –
email us at ied@ied.org.uk and we’ll get in touch for a chat.

Election of Council

Obituary – Colin Allen FIED

Notice is given of an election to fill vacancies on the
Institution’s Council, in accordance with By-law 43,
to take effect from the AGM to be held on Saturday,
6 July 2019.
The number of vacancies to be filled is seven. Council
nominate the following to fill these vacancies: Mr D
Farrell, EurIng S P Vaitkevicius and Mr R Yuen.
The non-retiring ordinary members of Council will be:
Mr S J Benfield, EurIng Dr L M Buck, Dr T M B HumphriesSmith, A T A Keegan, Dr P J Sewell, Mr I Treacy, Dr G A
L Tizzard, Dr B Watson and Dr K Winning. The Chair of
Council will be EurIng C Ledsome and the Vice Chairs will
be: Mr P K R Bateman, Mr D T H Castle and Mr N Phelps.

It is with great sadness that we report the death of Colin
Allen, Past President of the Institution.
Colin joined the IED as an Associate Member in 1966.
His career had started with an indentured apprenticeship
at Brush Electrical Company on marine diesel engines. He
served with the Royal Artillery and joined English Electric at
Luton in 1954, entering the drawing office there in 1956
and becoming Chief Draughtsman by 1970 and Drawing Office Manager in 1972.
Colin was an early adopter and innovator in using Computer Aided Design. His
first experience was introducing a CAD system to his company in 1965 – he gave
the members of the IED Council a tour of the facility in 1979 and continued with his
enthusiasm by chairing a CAD conference for the IED four years later.
He joined the Council of the IED in 1970, becoming President in 1981 and
serving in the post for three years. During this time, he wrote articles for the journal,
interviewed potential members and also chaired the Finance Committee within the
Institution and represented the IED on the Engineers’ Registration Board (the
precursor of the current Engineering Council). Colin was made a Fellow of the
Institution in 1986 and received the Founders’ Award in 1987, in recognition of
his contributions to the IED.
Colin is fondly remembered by those with whom he worked on the IED
Council and his support during almost 50 years of active involvement is greatly
appreciated. Our thoughts are with his family at this difficult time.

Honorary Treasurer will be Mr A T A Keegan.
Any three corporate members may nominate any other
corporate member for election to Council by delivering
such nomination in writing to the Secretary, together with
the written consent of such person to accept office if
elected. Nominations must be received by Tuesday,
23 April 2019.
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Institution News

Elections & Registrations
Registration
as Chartered
Engineer
Toby Rand
Wales
Registration as
Incorporated
Engineer
James Lewis
Hampshire
Registration
as Affiliate
Justin Stinson
Birmingham
Election to
Member
Stuart Barea
Gibraltar
Michael Bean
Darlington
David Burnett
Surrey
Mark Sowerby
Cleveland
Election to
Student
Cardiff
Metropolitan
University
Alexandra Josty
University
of Liverpool
Li Shaohua
Middlesex
University London
Danny Jaya
University
of Malta
Amberlynn Bonello
Jake Bonnici
Nicolai Cutajar
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Rachel Mangion
Briam Mifsud
Nadine Mifsuo
Antonella Mizzi
Ryan Sammut
Andrew Schembri
Denise Sciberras
Kyle Verbraeken
University
of Strathclyde
Kathleen Castell
University
of Leeds
Max Bendall
Aston University
Jack Adragna-Nolan
Denis Agyekum
Obed Amoo
Aamir Arshad
Daban Aryan
Diane Beema-Kyei
Isabelle Biggs
Bradley Fishwick
Rachael Freeman
Keaton Hargun
Ewa Jasicka
Amos Marata
Muhammad Martin
Jake Mason
Shivam Mistry
Mayuresh Mita
Sherbul Mohammed
Aksel Oberm
Ashwant Saggi
Mehnaz Satvilker
Mubusheerah Shaikh
Yuying Su
Thomas Wesselman
University
of Bristol
Diya Anand
Jim Bannister
Matthew Beckett
Amaury Carmignac
Poomkhun

Chayavoraprapa
Joe Denny
Abdul Kareem Elahee
Doomun
Will Dungey
Asha Eborn
Paul Ertl
Eleanor Flood-Page
Rebeca Rojo Gihwet
Henry Giudici
Samuel Hanan
Eleanor Harman
Louisa Hunter
Isfaaq Jadhakhan
Hannah Jones
Dominic Kemp
Matthew McKenzie
Miyu Kudo
Felix Newport Mangell
Will Manley
Ng Chun Yin Marcus
Henry Morgan
Elliot Rice
Jennifer Rodgers
Madeleine Silberberg
Thomas Streuli
Alexander Toff
Mark Wallace
Caitlin Wynne
University of
Nottingham
Ningbo China
Quanrong Bao
Yifan Chen
Ze Chen
Yang Chen
Yukun Chen
Junjin Chen
Chen Yuqi
Yinzhaotian Chen
Yeda Cheng
Lin Deng
Jiaqi Dong
Yiting Du
Eun C Young
Jiahui Fang
Jie Fang
Gurui Fei

Keyi Fu
Yurou Gang
Franceso Gia
Tian Hai
Xinrong Han
Mingyang Han
Huanrui He
Jin He
Yuan Hong
Yuwei Hou
Hu Diya
Shengzhou Hu
Siqi Huang
Jie Ji
Jiayi Jang
Ziyi Jiang
Kang Yifan
Ruiheng Lan
Linglan Lei
Xizhu Li
Wenxin Li
Haoyan Li
Ruyin Li
Xiangyu Li
Jiagi Liang
Xirui Liao
Yidong Lin
Caini Liu
Yifei Liu
Yuchen Liu
Junqiao Liu
Mingyang Liu
Hongrui Liu
Kexin Liu
Jingjin Lu
Qianyu Lu
Wei Lu
Runkai Mao
Xinhui Miao
Yongbo Nl
Qing Niu
Yike Ruan
Peilong Ruan
Yitong Shang
Runyu Shen
Tong Su
Lawrence E Sudjono
Yu Tao
Haojie Wang

Di Wang
Yichen Wang
Shaoyu Wang
Yuzhe Wang
Kaixin Wang
Xinwei Wang
Yiting Wang
Yitan Wang
Kexin Wang
Yingrui Wang
Yaoting Wang
Qianxi Wei
Chenfan Weng
Yanlin Wu
Feiyu Wu
Changyuan Xie
Zihan Xu
Peifeng Xu
Xiran Xu
Xiaolei Xu
Xuan Xu
Yuchen Yang
Zekun Yang
Haochen Yao
Yining Yu
Yudian Yuan
Jingchun Zeng
Chuyun Zhang
Kaining Zhang
Chengyue Zhang
Qihang Zhang
Hongxuan Zhang
Hongziyi Zhang
Chuhang Zhang
Qhuhang Zhang
Jie Zhang
Jiazheng Zhong
Xiaohua Zhou
Yauang Zhu
Jingwen Zhu
London South
Bank University
Mohammed Nabil
Ahmed
Daniel Waldemar Ala
Elias Wolfgang
Antoniou
Luke George Arnold

Husain Chalan
Yasine Sarah Chance
Mrudul Pradeep Desai
Alele Dobote
Ifeanyi Egbuna
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WHATÕS HAPPENING

Raspberry Pi opens first high-street shop

Raspberry Pi – the multi-award-winning maker
of low-cost, credit card-sized PCs that was
co-founded by IED president Pete Lomas –
has opened its first bricks-and-mortar shop,
in Cambridge. The move bucks the online
shopping trend and, in doing so, joins several
e-retail giants, including Amazon, that are
also opening bricks-and-mortar shops.
Raspberry Pi’s first retail location is
designed to be an experiential space, offering
an environment in which visitors can try their
hand at programming the tiny PCs. Alongside
a large range of Raspberry Pi’s existing
products and merchandise, the new shop
will also offer an ‘Everything you need to get
started with Raspberry Pi’ kit. This includes
the latest Raspberry Pi 3 Model B+, alongside
a complete set of official peripherals, and
everything beginners need to get started with
programming their PCs.
Raspberry Pi Foundation is a UK-based
charity that provides low-cost Raspberry Pi

Eben Upton: the shop provides potential
customers with a chance to learn about
Raspberry Pi.
computers for people to use both to learn
and have fun. It develops free resources to
help learners, trains teachers to support them,
runs networks of volunteer-led computing
clubs for children, and provides support to
educators, volunteers, and parents who want
to help young people learn about computing
and digital making. “Opening Raspberry
Pi’s first shop, and introducing the new kit,

are important steps on our way to achieving
broader adoption of our products,” said Eben
Upton, CEO of Raspberry Pi (Trading).
“Our vision has always been to make lowcost PCs accessible to everyone: the shop
provides potential customers with a chance to
learn about Raspberry Pi, while at the same
time giving us a chance to learn more about
their needs. The kit is intended to provide a
smoother out-of-box experience for this group
of new customers,” he added.
The new Raspberry Pi shop is located in
Cambridge’s Grand Arcade shopping centre,
home to more than 60 high street and luxury
retailers, in the city where Raspberry Pi
was founded and is still based.
Find out more about Raspberry Pi at:
www.raspberrypi.org.

Floating solar farm launch
United Utilities is building a floating solar farm on the surface of
Langthwaite Reservoir, Lancaster. The power generated will be used
to run the neighbouring water treatment works.
In a part of the UK renowned for its rainfall, it might seem bizarre
to turn to the power of the sun, but the company says it’s a match
made in heaven. Richard Waggitt, head of renewable energy at
United Utilities, explains: “In this case, water and electricity really do
mix. Solar panels are more efficient than they used to be; there is a
misconception that you need high levels of sunlight, when, in fact,
daylight is sufficient.
“What you do need is unshaded space for the arrays and that’s
where the surface area of our reservoirs is a real advantage.”
The new floating array at Lancaster will be around 7,200m2 in
size, with around 3,520 solar panels. The installation will cover
an area the size of a football pitch and provide 1MW of power –
the equivalent of the needs of 200 homes.
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Who are we?
This journal is produced by the IED for our Members and for those who
have an interest in engineering and product design, as well as CAD users.

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

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

Why become a member of the IED?

to continuing professional

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

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

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

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

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

