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VIEW FROM
THE CHAIR

O

ur cover story this issue, written by the editor, is on the skills
shortage in engineering. As I sit writing my 11th ‘View’, I realise
this is something upon which I, too, have written in these columns
in the context of developing conversion courses to enable people
with non-traditional academic backgrounds
to enter engineering (Jan-Feb 2016) and
embracing diversity, particularly in employment
of apprentices (Nov-Dec 2016). I recently
settled down to read the ‘EngineeringUK 2017’
report, that annual state of the nation for
engineering, and found myself wondering if
I had picked up last year’s version, as the
Engineering graduate supply is way below the levels
‘state’ seems to be very much the same –
needed – and the signs for the future are not encouraging except Brexit is mentioned! Here’s a taster:
Engineering graduate supply falls well short
of demand; we are highly dependent on attracting and retaining international
talent from the EU and beyond to help meet this shortfall – a vital part of postBrexit policies; and efforts to attract girls and women into engineering are
falling short: today, less than 1 in 8 of the engineering workforce is female;
boys are 3.5 times more likely to study A level physics than girls.
There are snippets of good news in the report:
• 9% more engineering and technology first degrees obtained in 2014/15
than the year before
• Highest number of engineering-related apprenticeship starts in England for
10 years (EngineeringUK 2017 – The State of Engineering Foreword pii)
Why are we finding it so hard to solve this problem? An easy solution would
be to attract more of the 50% of the population who generally don’t go into
engineering in the UK – ie, females.
This issue relates to a recent personal decision. My daughter has just been
accepted into a single sex grammar school for her 11-18 education. The single
sex element is an issue I have grappled with. However, the school’s results
show that approximately equal numbers of girls take arts/humanities subjects
as maths/science subjects at A level. This is not true of co-educational
establishments, something which reached the newspaper headlines in Jan
2016 when ‘SchoolDash’ showed the significant difference between all girls
and co-ed schools on selection of subject, as well as achievement.
So perhaps this is the answer: a return to single sex education. Yet single
sex education is not the norm for those countries sending much higher
numbers of females into engineering than the UK. What we really need is more
research to better understand the UK’s apparently unique social engineering.

Not skills
shortages again!

1

http://www.independent.co.uk/voices/single-sex-or-co-ed-why-dont-more-schools-try-a-bit-ofboth-a6839936.html and https://www.theguardian.com/education/2016/jan/28/girls-at-single-sexschools-outdo-those-in-co-education-analysis
2
https://www.schooldash.com/index.html

Get Involved

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

Speed of

Light

Regular Asides author Colin Ledsome CEng FIED warms to the powers of microwaves beyond their
ability to get your food piping hot in double-quick time

the door and, using a
low power setting, turn
on the oven for a short
time until small melted
spots appear in several
places. (Alternatively,
you could use a layer
of bread, generating
toasted spots, or
anything else which
reacts clearly to the
heat.)
Measure the
distance (in metres)
between the spots.
This is half the
wavelength of the microwaves.
Double it and multiply by the microwave
frequency of 2.45 x 109. The result
should be just under 300 million, the
speed of light in metres per second.
Important: always use appropriate
materials compatible with microwave
ovens.
AdobeStock

D

platform in the oven, so remove any
turntable and by-pass any rotary
connector by using a low grill or
something similar. Put a sheet of thin
card (perhaps the disc from a frozen
pizza) into the oven and cover it with
thin slices of processed cheese. Close

AdobeStock

id you
know
that
you can
measure the speed
of light in your
kitchen? Microwave
ovens heat food by
generating radio
waves at the natural
vibration frequency of
the water molecules
in the food. This
heat spreads through
the rest of the food,
cooking it from the
inside. Thus, such ovens
cook in a different way
from convection or fan ovens or grills,
which cook from the outside. Since
all ovens operate at the same specific
frequency, you can use this to discover
the speed of light.
You need to have a stationary

www.ied.org.uk
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SARAH GUPPY:

bridging the present to the past
Sheila Hannon, Creative Producer, Show Of Strength Theatre Company, revisits the life
of Sarah Guppy (1770-1852) – designer, inventor, engineer and much more

I

n 2006, I researched, wrote and
produced ‘An Audience With Sarah
Guppy’, about a virtually forgotten
engineer. Sarah Maria Beach, daughter of
a wealthy brass manufacturer, was born
in Birmingham in 1770 with the industrial
revolution happening all around her.
When she was eleven, the world’s first
cast iron bridge opened a stone’s throw
away in Coalbrookdale and she surely
saw it, possibly perched on her father’s
shoulders. Aged twenty-five, she moved to
Bristol to marry merchant Samuel Guppy
and lived there for the rest of her life.
In 1796 and 1804, Sam Guppy
registered patents for ‘The art or
invention of cutting and heading nails by
two several engines’. It took more than
eight years to perfect the machinery
for copper sheathing nails to deter the
barnacles that clung to ships hulls, and
were so difficult and costly to remove.
The French Revolutionary Wars were
raging, the navy bought the nails and
the Guppys made a fortune. If, and
how much, Sarah contributed to these
designs is unknown – but the first patent
was registered the year after the marriage
(Sam was already 40), at a time when
few patents were granted to women.
Sarah would later take out patents
in her own name, most notably – and
controversially – her 1811
patent for a suspension
bridge. In the same
year, the Guppys
manufactured
their own
coins, which
were legal
tender (see
illustration),

6

Kim Hicks plays the eponymous role
in ‘An Audience With Sarah Guppy’.
Photo: Zuleika Henry

and the following year, 1812, Sarah
registered her ‘tea and coffee urns’
patent – these years seem to have been
particularly busy.
When Brunel won the competition
to design the Clifton Bridge, he may
have stayed at her home at Arnos
Court – a painting shows
him playing cards there
with three of Sarah’s
children: Thomas,
Sarah and Grace.
Thomas later
became Brunel’s
business partner
and major

investor, and designed the engines for his
SS Great Britain. Sarah is said to have
made models for Brunel and certainly
made models of her own bridge design,
which were exhibited in London - although
none survives. The unknown, lost and
forgotten about Sarah Guppy fascinates
as much as the known.
Last year, I collaborated on further
research with Madge Dresser, who wrote
Sarah’s Oxford Dictionary of National
Biography (ODNB) entry, and with
independent researcher Peter Revelle.
Julia Elton was also consulted, and
new material includes strong links with
American bridge designer James Finley.

www.ied.org.uk

SARAH GUPPY

Finley invented the suspension bridge
proper, with wrought iron chains, and in
1809 he designed a bridge to span the
Merrimac river – from Newburyport to
Amesbury in Massachusetts. It opened
in 1810, and he also published a
description of his bridge and patent.
The Guppys eventually had premises
in Bristol and London, but their nail
business began with an American
partner and a factory in Newburyport,
Massachusetts – which later moved
to Amesbury – and Sarah registered
her English patent a year after Finley’s
American one. Finley, like Sarah, was an
‘amateur’ – a judge with no engineering
training – but today he’s lauded as a
pioneering, self-taught engineer, while
Sarah remains the housewife ‘amateur
inventor’. Yet Finley’s early bridges were
prone to collapse, because he didn’t
allow for ‘live loads’ – the additional
weight of people and vehicles crossing,
as well as snow. And at least one was
washed away by floods – hence the piling
that Sarah introduced in her 1811 patent.
After the ODNB entry, the Daily Mail
asked: “Was the Clifton Suspension
Bridge really designed by an unknown
mother-of-six? Revealed: how Brunel
had crucial help from pioneering woman
engineer. Sarah Guppy advised Brunel on
how to build the bridge. The housewife
was an amateur inventor who filed dozens
of patents. She gave her designs away
for free to Brunel and Thomas Telford.”
Patronising, as well as inaccurate,
and it continues: in January an online
publication stated Sarah “invented the
machine used by Brunel to build the
Clifton Suspension Bridge”.
So, the time seems right to bring Sarah
back to set the record straight and a new
theatre production – ‘Sarah Guppy: The
Bridge, The Bed, The Truth’ – incorporating
new discoveries about this remarkable
engineer will open early in 2018.
Sarah’s personal life was as
controversial as her work. Sam Guppy
died in 1830 and she remarried in 1837
– when she was sixty-six and Charles
Eyre Coote was thirty-three. Despite a
‘prenuptial’ establishing that her income
was ‘for her own separate use and
benefit independently of the said Charles
Eyre Coote’ and that her assets ‘shall

www.ied.org.uk

Sarah Guppy Bed Drawing

not be subject or liable to his debts,
contracts, control or interference’, Charlie
seems to have run through her fortune
at an alarming rate. Sarah, however,
carried on inventing and designing, and,
following the 1839 Copyright and Design
Act, registered eight further wide-ranging
designs, including a portable cottage/
parlour oven; a candlestick allowing
candles to burn longer and more clearly;
a cast iron corn staddle; a plate warmer
and a drain cylinder. In 1844, aged
73, she registered her final patent, for
caulking ships’ hulls.
Sarah Guppy also wrote books for
children, founded a society for the welfare
of female servants (she considered them
vastly overpaid and wanted their salaries
reduced), and had shares in the Great
Western Railway, the Bristol Mercury,
Bristol Docks Company and the Bristol
Institute for the Advancement of Science
– among others. An environmental

campaigner before the term was invented,
she lobbied the Earl of Liverpool by letter
to close Smithfield Market, where animals
were herded though the streets in a
dreadful condition. She wanted it replaced
by a network of local markets with traffic
taken out of the city, people working
near their homes and unnecessary travel
prevented – all very contemporary.
To quote Sarah: … “man where his
interest and convenience is served
(generally speaking) feels little for
any animal, but if observed their eyes
sufficiently indicate that they do severely
suffer both in mind and body.”
Sarah’s letters went unanswered and
her suspension bridge was never built.
But maybe she designed something
better: a virtual bridge between the 18th
and the 21st centuries. Sarah Guppy –
always ahead of the curve.
For more information, go to:
info@showofstrength.org.uk
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Crisis in

ENGINEER

T

he shortage of female engineers
employed in the UK has long
been under scrutiny, with calls
for the imbalance with their
male counterparts to end being heard
from many quarters, including the IED.
Just how bad is the disparity? Enough
to cause deep concern is the answer.
In fact, it is estimated that only 9% of
the engineering workforce is female
and just 6% of registered engineers and
technicians (ie, CEng, IEng, EngTech)
are women. The UK has the lowest
percentage of female engineering
professionals in Europe, while Latvia,
Bulgaria and Cyprus lead, with nearly
30%. A mere 15.8% of engineering and
technology undergraduates in the UK are
female. Compare that with India, where
more than 30% of engineering students
are women on engineering courses.
Nor are the portents for significant
change in the near future encouraging:

8

The UK lags far behind the rest of Europe when it comes
to female engineers, while the number of men entering the
profession is in decline. How can this be reversed?

the proportion of young women studying
engineering and physics has remained
virtually static since 2012. In 2013/14,
women accounted for only 3.8% of
engineering apprenticeship starts and
1.7% of construction skills starts. Around
20% of A Level physics students are girls
– and this has not changed in 25 years.
The gender inequality is something
that is causing deep concern, but this is
only a part of the picture. Moreover, the
imbalance, while substantial and of much
concern, tends to divert attention from
the bigger picture – one aspect of which
is that the number of men entering the
engineering profession is also in decline.
The situation has become so bad that

some 64% of engineering employers are
now saying that an overall shortage of
engineers in the UK is proving a threat
to their businesses. Moreover, 32% of
companies across industry sectors are
having difficulties recruiting experienced
STEM staff, while some 20% find it
difficult to recruit entrants to STEM.
Promoting engineering design to
young women and encouraging them
into the profession is crucial, if the UK
is to significantly increase the number
of people with such skills. But the same
applies to young men. In 2014, one
report put the annual shortfall of STEM
skills at 40,000 (http://www.wes.org.
uk/diversityinengineering). In 2015, the

www.ied.org.uk
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imbalance, but is also fully committed
to the tenets of equality, diversity and
establishing a more friendly environment
for all of the workforce.

EMBRACING DIVERSITY

Promoting engineering design to young
women and encouraging them into the
profession is crucial.

RING
annual shortfall of the right engineering
skills was 55,000 (http://www.theiet.org/
factfiles/education/skills2015-page.cfm).
According to the UK Commission for
Employment & Skills, 43% of science,
technology, engineering and maths
(STEM) vacancies are hard to fill, mostly
due to a shortage of applicants with the
required skills and experience. Clearly, the
UK needs to greatly increase the number
of university engineering students of both
genders and, at the same time, academia
and the engineering profession itself must
promote engineering far more actively for
the great career opportunity it is.
Many organisations have been doing
exactly that as a matter of course and,
as a result, are attracting their quota of
engineers, despite the overall grim picture
UK wide. Those who are faring best at
overcoming the national skills crisis have
committed to creating a workplace that
not only seeks to address the gender

www.ied.org.uk

This might seem like a ‘given’ for any
business, but it’s not necessarily so. Take
diversity, for example. InterEngineering,
a professional network that aims to
connect, inform and empower lesbian,
gay, bisexual and transgender (LGBT)
engineers and its supporters, estimates
that a potential contribution to GDP of
£11.2 billion a year is currently lost, due to
bullying and pressures on LGBT engineers
in the workplace. Further action is required
within the engineering industry to tackle
homophobia, biphobia and transphobia
and the effect on productivity, it states.
The findings are revealed in a
report published at the end of 2015,
‘Engineering Action: Tackling Homophobia
in Engineering’, jointly authored by Dr
Mark McBride-Wright, chair and co-founder
of InterEngineering, and Conservative MP
Alec Shelbrooke.
Shelbrooke, a mechanical engineer
by profession and ministerial aid to the
Minister for Employment, comments: “The
basis of this report is to recommend that
homophobic attitudes can be transformed
through proactive, educational teamwork
and leadership. This report not only
highlights the prevalence of homophobia
in the engineering industry, but also lays
out a proactive approach for the sector to
tackle this issue head-on.”
Surveys quoted in the report show
that over half of LGBT people employed
in engineering are choosing to remain in
the closet through fear of the impact of
coming out and homophobia would have
on their professional careers.
McBride-Wright adds: “Progress and
acceptance within the workplace for those
in the LGBT community is hindered by
homophobic, biphobic and transphobic
language, both in the office and on site.
For example, using ‘gay’ as an expression
denoting something negative. I have
experienced this. It may be casual banter
for some, but for me it resonates with
childhood bullying and must be challenged
and stopped.”
A series of recommendations are

Hayley Spencer, Princess Yachts: pursuing
a path into marine engineering.
presented at the end of the report, which
serves as a call-to-arms for engineering
firms, engineering institutes and the
government to address LGBT inclusion
in engineering. “There is a dearth of
engineering firms in the Stonewall
Workplace Equality Index and I would
like to see this number increase,” he
concludes.

BUCKING THE TREND
Undoubtedly, a far more inclusive and
welcoming approach is the right way
forward – and is paying off for those
who deliver on this. If we focus once
more on the lack of women entering
the profession, for instance, it’s clear
that some key areas of the UK economy
are bucking the trend when it comes
to encouraging and employing female
engineers. At a time when UK industry is
reportedly losing 50,000 talented young
girls a year from science, technology
and engineering jobs, one materials
manufacturer is recruiting a record
number of females onto its Graduate
Leadership Programme.
Morgan Advanced Materials, a global
leader in the development and application
of advanced material technologies, has
announced more than 50% of its latest
graduate intake is comprised of women
from all over Europe. This is a significant
increase on the company’s previous
graduate recruitment campaign, of which
20% of recruits were female.
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TIME HAS COME TO STEP UP STEM EDUCATION
EngineeringUK’s 2017 ‘The State of Engineering’ report points to real concerns that highlight why
efforts should be redoubled to improve STEM education to attract young people into engineering –
and to retain, motivate and improve the skills of those already in engineering. CEO Paul Jackson,
pictured, has long been calling for such action. Here are some of the report’s key findings:
● Engineering graduate supply falls well short of demand: we conclude from the report, a shortfall
of at least 20,000 annually (and likely higher, depending on assumptions)
● We are highly dependent on attracting and retaining international talent from the EU and beyond
to help meet this shortfall: a vital part of post-Brexit policies
● Our postgraduate engineering and technology degrees are successful internationally, but the
proportion of UK-domiciled graduates is becoming too low to be sustainable in the long-term
(down to 25% of taught engineering and technology postgraduate qualifications, in 2014/15)
● Efforts to attract girls and women into engineering are falling short: today less than 1 in 8 of
the engineering workforce is female; boys are 3.5 times more likely to study A level Physics
(in England, Wales and Northern Ireland) than girls; and five times more likely to gain an
engineering and technology degree.
The report also highlights that engineering contributes 26% of the UK’s GDP – viewed in terms
of gross value added, its contribution is more than that of the retail and wholesale and financial
and insurance sectors combined. Also, it states: “Engineering activity has a particularly high wider
employment multiplier effect: every extra person employed in engineering supports another 1.74
other jobs. As the global economy evolves and Britain prepares for a new future, engineering and
technology will play an ever more vital role in driving our economy, creating employment, building
the essential infrastructure to compete in the modern world, and enabling a higher quality of life for
all: from cleaner air in cities to faster broadband; from growth of hightech start-ups to more energy-efficient homes.”
This will be a tough world in which to compete, the report
points out. “The underlying trend towards the ‘hourglass
economy’ predicts increasing demand for highly skilled
jobs which leverage a strong ‘STEM’ (Science, Technology,
Engineering and Maths) skills set, and fast growth of
knowledge-based services.” What the report calls for now is a
number of actions to turn the situation around:
● Encourage many more pupils to choose STEM subjects
and make well-informed choices that maintain the
option of a career in engineering and technology
● Increase diversity in engineering and technology,
through the entire education system and into and
throughout employment
● Draw on the talent already in the workforce:
increase the skills, and improve the
retention, of existing engineering employees
– and attract employees from other sectors
● Enhance the vital international
dimension in UK Higher Education:
world-class, welcoming and
open for study – and subsequent
employment
● Develop an industrial strategy
that reinforces and sustains
engineering’s contributions to
the UK, and that recognises
and helps to address the
STEM skills gap.
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Morgan’s impressive achievement
comes at a time when campaigning
organisation WISE recently held its
national summit in the UK, during which
it revealed that up to 50,000 young
girls are dropping out of STEM (Science,
Technology, Engineering, Mathematics)
roles each year. Morgan has made a
conscious decision to adapt its graduate
recruitment programme this year to
target more females, through focused
messaging, and STEM and Women in
Engineering events that Morgan has
employed to help educate and inspire
women into STEM careers, promoting
engineering as a positive career choice.
Jane Edmondson, graduate programme
manager for Europe at Morgan Advanced
Materials, explains: “We are starting to
see a lot more females at graduate level
paying an interest in engineering and
seriously considering it as an exciting
and rewarding career. Our message to
females shows that STEM roles can
be highly stimulating, challenging and
fulfilling. The gender pay gap is also
reducing in engineering, and more
women are keen to work in innovative
environments where they can make a
difference to the business, our industry
and their careers.”
Two female graduates for whom
Morgan’s programme has been
particularly beneficial are Kay Jervis
and Lin Wang. Jervis, a technology
analyst, has been honoured with the
A T Green Award from the Institute of
Materials, Minerals, and Mining for her
Undergraduate studies at The University
of Manchester, while Wang was awarded
the Morgan Advanced Materials prize
at Loughborough University for the Best
MSc ceramics project, which explored
the processing of novel ceramic oxide ion
conductors. The latter’s project combined
classroom and real work learning,
conducted under the leadership and
guidance of Morgan’s experienced team.
Jervis also spent considerable time
working with Morgan’s Global Materials
Centre of Excellence, dedicated to some
of the new material innovations on which
the company is embarked. The centre is
empowering learners to continue to be
successful and to thrive in such a positive
and encouraging set-up.

www.ied.org.uk
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LIFE ON THE SEAS
In an industry that brings around £3 billion
worth of turnover to the UK economy and
employs 31,500 people, British Marine
(formerly British Marine Federation) has
female stars shining through its historically
male-dominated workforce. Now, more
than ever before, women are starting
off their careers at marine companies.
This includes British Marine members
Sunseeker International, Princess
Yachts, Oyster Yachts, Green Marine and
Pendennis Shipyard; who all currently
have female engineer apprentices in their
employment.
These apprenticeships are vital for
shaping the future infrastructure of the
industry’s workforce and getting more
women at the heart of Britain’s most
prestigious marine companies.
British Marine is keen to highlight
the great opportunities for women in
engineering, at a time when it has
never been more important to address
the engineering skills shortage. As the
company’s Amanda Simpson, training and
events manager, points out, it wants to
challenge the common preconception of
the marine industry as a male-dominated
sector – and that is working.
“Women apprentices are no longer a
rarity in the marine industry,” she says.
“Most recently, we found that members of
British Marine, including the likes of Oyster
Yachts, Green Marine, Berthon Boat

Mark McBride-Wright, InterEngineering:
a dearth of engineering firms listed in the
Stonewall Workplace Equality Index.
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Olivia Richards-Smith, apprentice marine engineer at Sunseeker. (credit Richard Tarr)
Company, Princess Yachts and Sunseeker
International, all had at least one female
apprentice on their shop floor, if not more.
With apprentices and ex-apprentices
potentially making up anywhere between
10% to 25% of these companies’ entire
workforce, this is a promising prospect
for the future of women in the marine
industry.”
Sunseeker International, UK builder
of world-famous luxury performance
motor yachts and owned by Chinese
conglomerate Wanda Group, has
recognised the benefits of developing
apprentices for over 35 years, training on
average 25 apprentices annually across
its programme. Sunseeker more than
doubled its recruitment plans not long ago,
as it looks to enlarge its range of luxury
powerboats. The Poole-based business
committed to employing 225 more staff
to work in its manufacturing operations,
including senior engineering design
positions, compared with the one hundred
it had been expecting to add. They are
needed to support the introduction of new
models to the company’s 18-boat range,
which currently goes from a 52ft powerboat
costing about £500,000 to a 155ft, threedeck superyacht starting at £20m.
Olivia Richards-Smith is one of
the women who has benefited from
Sunseeker’s expansive approach by
studying an advanced apprenticeship (level
3) in marine engineering at Bournemouth
and Poole College. How has the
apprenticeship helped? “From day one,

I learned practical skills, and gained huge
amounts of knowledge both at college and
through experiences at work. This goes
from learning how to use specific tools
to being able to understand full systems
throughout the boat I am working on.
Before beginning the apprenticeship, I
knew very little about what is involved in
being a marine engineer and now I can say
I feel confident that I understand engine
systems, including exhaust, fuel and
lubrication systems.”
Where does she see herself in five
years’ time? “Once I have completed my
apprenticeship, I would like to gain more
experience – maybe progress through the
company and gain knowledge of other
marine systems and work on different
boats. I feel that this would benefit me
hugely, as eventually I would like to work
abroad crewing as a marine engineer on
a Sunseeker, experiencing the vessels
on the water and working to maintain
somebody’s dream.”
So, would she now recommend
a career in engineering to others?
“Definitely, as it opens so many
opportunities – whether you want to work
your way upwards within the company or
fulfil a job working outside on the boats.
It allows you to gain so many practical
skills, whilst going into great detail and
understanding about marine systems. I
feel that this gives you qualifications to
open up great career prospects and sets
you up for your future, no matter the route
you’re going to follow.”
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Substantial funding is now driving forward the development of a ground-based
demonstrator of Reaction Engines Ltd’s much heralded SABRE aerospace engine.
It’s a big moment for UK hopes and expectations

T

he belief within Reaction
Engines Ltd (REL) that its
SABRE aerospace engine has
the power to transform the ‘race
for space’ on a massive commercial level
has never been more powerful. With a
£60 million commitment of grant funding
towards the programme – £10m from the
European Space Agency’s Technology

Centre (ESTEC) and £50 million directly
through the UK Space Agency – a huge
leap forward has been taken to develop
a new class of aerospace engine that is
highly scalable, with multiple potential
applications in hypersonic travel and
space access.
It’s been something of a heady time
for REL. The terms of the UK Space

REACTION ENGINES IN CLOSE-UP
REL’s core capabilities lie in the research,
design, manufacture, development and
testing of ultra-lightweight heat exchangers
for aerospace applications, and the advanced
engines and vehicles that they enable.
TECHNOLOGICAL LEADERSHIP
● Ultra-lightweight heat exchanger design,
development, testing and manufacture
● Advanced rocket nozzles
● Combustion chamber design
● Contra–rotating turbines
● Lightweight airframe structures
● Robust lightweight thermal protection systems
● Engine and vehicles analysis software tools
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MANUFACTURING EXPERTISE
● Ultra–lightweight heat exchanger
manufacturing
● High-precision machining in metals
and plastic
● Sheet metal fabrication and welding
CRYOGENIC ENGINE
COMPONENT TEST FACILITY
Automated engine test site for the testing
of cryogenic components and, in particular,
high-pressure cryogenic heat exchangers for
aerospace engines

Agency grant funding were agreed in
late December 2015; just one month
earlier, BAE Systems invested a hefty
£20.6 million in Reaction Engines to
acquire 20% of its share capital, and
agreed to provide industrial, technology
development and project management
expertise to support Reaction Engines
during its development phase.
The arrangements now in place
between Reaction Engines, ESA and
the UK Space Agency, together with the
working partnership with BAE Systems,
have set the framework for the world’s
first SABRE ground demonstrator engine
by the end of the decade.

UK INNOVATION
This is a big moment for UK hopes and
expectations. As Katherine Courtney,
acting chief executive officer, UK Space
Agency, comments: “We want the UK to
be the best place in Europe to innovate
and the SABRE [Synergistic Air-Breathing
Rocket Engine] engine programme has
the potential to change air and space
travel forever. When the UK Space Agency
made its £60m commitment in 2013, we
demonstrated our courage and belief in
the development of this ground- breaking
technology. Drawing on the expertise of
the European Space Agency, our funding
will help ensure that Reaction Engines
and industry can collaborate to make this
revolutionary engine a reality.”
So, what is the thinking behind the
move to revolutionise the commercial
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space race? REL’s idea is for an
84m-long vehicle called SKYLON that
would do the job of a big rocket, but
operate like an airliner, taking off and
landing at a conventional runway. The
vehicle consists of a slender fuselage
containing propellant tankage and payload
bay, with delta wings attached midway
along the fuselage carrying the SABRE
engines in axisymmetric nacelles on the
wingtips. The vehicle takes off and lands
horizontally on its own undercarriage.
SKYLON would burn a mixture of
hydrogen and oxygen, but in the low
atmosphere the oxygen would be taken
from the air, in the same way that a jet
engine breathes air. Only once it had
achieved very high speeds would SKYLON
switch to full rocket mode, burning
onboard fuel supplies. Taking oxygen from
the air in the initial flight phase would
mean SKYLON could fly lighter from the
outset, with a higher thrust-to-weight ratio,
enabling it to make a single leap to orbit,
rather than using and dumping propellant
stages on the ascent – as is the case
with current expendable rockets.
SKYLON’s fuselage and wing load
bearing structure is made from carbon
fibre reinforced plastic, and consists of
stringers, frames, ribs and spars built as
warren girder structures. The aluminium
propellant tankage is suspended within
this, free to move under thermal and
pressurisation displacements.

The external shell (the aeroshell) is
made from a fibre reinforced ceramic and
carries only aerodynamic pressure loads,
which are transmitted to the fuselage
structure through flexible suspension
points. This shell, which is thin (0.5mm)
and corrugated for stiffness, is free
to move under thermal expansion,
especially during the latter stages of the
aerodynamic ascent and re-entry.
If such a vehicle could be made to
work, its reusability has the potential to
transform the costs of accessing space.
But its success depends on the SABRE
engine’s ability to manage the very hot air
entering its intakes at high speed. These
gases have to be cooled prior to being
compressed and burnt with the onboard
hydrogen. REL’s solution is a module
containing arrays of extremely fine piping
that can extract the heat and plunge
the inrushing air to about -140C in just
1/100th of a second.

FROSTING FREEZE-OUT
Ordinarily, the moisture in the air would
be expected to freeze out rapidly,
covering the piping in a blanket of frost
and dislocating their operation. But the
company’s engineers have also devised a
means to control the frosting, permitting
the SABRE engine to run in jet mode for
as long as is needed before

1.
2.
3.
4.
5.
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making the transition to full rocket mode
to take the SKYLON spaceplane into orbit.
Crucial to the engine’s performance is a
compact pre-cooler heat-exchanger that
can take an incoming airstream from over
1,000C to -150C in less than 1/100th
of a second. This pre-cooler module
contains arrays of extremely fine piping
that dump energy very efficiently, but
also avoid the frost build-up that might
otherwise compromise their operation.
The key elements of SABRE have been
shown to work, under ESA’s watchful eye.
What prospective commercial operators
want to see now is a full cycle, end-to-end
demonstration of the engine. This is the
purpose of the 2020 unit.
It is the use of SABRE’s combined airbreathing and rocket cycles that enables
a vehicle to take off from a runway, fly
direct to earth orbit and return for a
runway landing, just like an aircraft –
with the capability of transporting 15
tonnes of cargo into space. SABRE burns
hydrogen like a rocket motor, but in air
drawn from the atmosphere: just like a
jet. REL foresees the technology being
used to propel future space planes and
hypersonic airliners, with SABRE engines
configured specifically for space access,
operating as a jet in the atmosphere to
accelerate up to a speed

Ceramic Aeroshell
Canards
Liquid Hydrogen tanks
Liquid Oxygen tanks
Payload Bay

6.
7.
8.
9.
10.

Avionics
Ait Intake
Heat Exchangers
SABRE Engine
Orbital Manoeuvring Engines
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SPACE RACE

of Mach 5.5 and then transitioning to
rocket mode to accelerate beyond the
atmosphere to orbital velocity, Mach 25.

AIR-LIQUID OXYGEN
With its SABRE engines in air-breathing
mode, SKYLON accelerates from take-off
to Mach 5.5, allowing 1,250 tonnes of
atmospheric air to be captured and used
in the engines, of which 250 tonnes is
oxygen (which therefore does not have
to be carried in propellant tanks). At
Mach 5.5 and 25 km altitude, the SABRE
engine transitions to its rocket engine
mode, using liquid oxygen stored on
board SKYLON to complete its ascent
to orbit at a speed of Mach 25. In this
space access scenario, SABRE engines
need an operational life of only 55 hours
to achieve 200 flights, significantly less
than the tens of thousands of hours
needed for conventional jet engines,
according to REL.
During atmospheric flight, control is
provided by aerodynamic surfaces:
• An all-moving tail fin provides yaw
control
• A delta foreplane (canards) provide
pitch control
• Ailerons extending along the entire
wing trailing edge provide roll control.
During the rocket-powered ascent, the
combustion chambers are gimballed to
provide pitch, yaw and roll control. Once
in space, reaction control thrusters take
over from these control surfaces.

SKYLON takes off for another mission.
vehicle by layers of reflecting foil and
the low conductivity shell support posts.
Liquid hydrogen is evaporated in the main
tanks, passed through thermal screens to
intercept the small residual heat leak and
then vented overboard.

PAYLOAD
In the current SKYLON configuration,
the payload bay is 4.6m diameter and
12.3m long. It has been designed to be
compatible with expendable launcher
payloads, but also to accept standard
aero transport containers, which are 8 ft
square in cross section and 10, 20, 30
or 40 ft long. It is anticipated that cargo
containerisation will be an important
step forward in space transport

TAKE-OFF AND LANDING
The vehicle takes off and lands using
a relatively conventional retractable
undercarriage. By special attention to the
brake system, it has proved possible to
achieve an acceptably low undercarriage
mass. A heavily reinforced runway will be
needed to tolerate the high equivalent
single wheel load.
At the start of the take-off roll,
the vehicle weighs 275 tonnes, while
maximum landing weight is 55 tonnes.
At take-off, the vehicle carries around 66
tonnes of liquid hydrogen and some 150
tonnes of liquid oxygen for the ascent.
During re-entry, which occurs at an
altitude between 90 to 60km, the heat
is radiated away from the hot aeroshell.
Heat is prevented from entering the

14

SABRE PRE-COOLER
DEMO FACTS:
● Over 50 km of heat exchanger tubing
for a weight penalty of less than 50kg
● Heat exchanger tube wall thickness
less than 30 microns (less than the
diameter of a human hair)
● Incoming airstream to be cooled to
-150 °C in less than 20 milliseconds
(faster than the blink of an eye)
● No frost formation during low
temperature operation
The next stage of the SABRE programme
includes the construction of a full engine
demonstrator.

operations, enabling the ‘clean’ payload
bay to be dispensed with.
The design target for the SKYLON
C1 vehicle was 12 tonnes to a 300km
equatorial orbit, 10.5 tonnes to a 460km
equatorial spacestation or 9.5 tonnes
to a 460km x 28.5 deg spacestation
when operating from an equatorial site.
The updated SKYLON D1 configuration
has a payload of 15 tonnes to a 300km
equatorial orbit. Although essentially
a cargo carrier, the payload bay can
accommodate tankage for propellant
supply to orbit-based operations, upper
stages for orbit transfer operations and,
once endurance certification is achieved,
a cabin module for 30 passengers.
Meanwhile, ground-handling
operations will be carried out using a
standard aircraft tractor and a bonded
goods cargo building, permitting
overhead loading and protection from
the elements. For safety and operational
simplicity, the cryogenic propellants are
loaded subcooled without venting of
vapour. Cryogen loading is automatic
through services connecting in the
undercarriage wells while the vehicle is
stood on the fuelling apron.
The enthusiasm for SKYLON in many
quarters is understandable. If successful,
this would signal the arrival of an
unpiloted, reusable spaceplane intended
to provide reliable, responsive and costeffective access to space. The long-term
commercial rewards that resulted from
such a scenario can only be imagined.

www.ied.org.uk

WIND POWER

LESS STRESS FROM
WIND REVOLUTION
As far as design of wind turbines is concerned, the market has settled on
a limited range of blade profiles. But a fundamental change in the structure
of these blades could shake the sector up. Tim Fryer reports

W

ind energy was first
harnessed to generate
electricity by a Scotsman,
James Blyth 130 years
ago. It is only in the last couple of decades
that we have seen widespread use of wind
turbines and the UK played a significant
role in the development of the technology
behind it. However, in stereotypical fashion,
the companies that have commercialised
this technology are not British, but instead
hail from such countries as Denmark,
Germany and China.
Despite impressive uptake of wind
energy – rising from about 1% to 12% of
the UK’s energy generation over the last
decade – acceptance of the turbine
design as optimal means that it has
changed little in recent years.
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Wind tunnel and CFD analysis has
resulted in turbine blade profiles that
warrant this industry acceptance. But there
is more to the blade than just its profile
and one company, Jigsaw Structures, is
challenging the fundamental design.
The company, under its former name of
eStress, has provided stress consultancy
to the aerospace industry for the last
quarter of a century, but five years ago
it started to invest in its own R&D. The
company’s Christophe Vaissière states:
“It was an idea that we’d had on the back
burner for a while – we saw an opportunity
for a particular concept within the biblade sector. We managed to set up
a European consortium supported
by the Framework 7 funding,
which is a two-

year project. The objective of the funding
wasn’t necessarily to take it to market; it
was to validate a concept through a test
case – building and testing a blade so that
we could bring a bit of substance to our
concept, which until then was theoretical.”
An important part of this project was
the development of a software design tool
that allows the concept to be scaled up and
down. The next stage was to select and
make a blade of appropriate size for the
available budget. Jigsaw named the blade
the HPC (High Performance Composite).
“We built these prototypes and were
able to do some validation through bench
testing,” says Vaissière. “The main
aspect of our innovation is the structural
configuration of the blade, which is quite
a departure from existing structures.
We’ve had failure modes, locations and
intensity levels, applied to a level which
was within a few per cent of what we
predicted, so we’re very happy with the
result. The concept is, we feel, validated.”
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Replacing a full length spar with ribs, as
shown, and using the skin as a structural
component, means turbines can be
made more efficient.

The concept involves making full use
of the blade surface from a structural
perspective. Traditionally, wind turbine
blades have a single or double I-beams
running the length of the blade, providing
all of its structural integrity. The job of the
blade surface, the skin, is to collect the
load and transmit it effectively through the
blade to the hub. “We took a look from our
perspective in the aerospace industry,”
claims Vaissière. “And what we introduce
here is the ability to make the skin part
of the structure and, therefore, we can
minimise any redundancy. We have a
structural skin and the way we enable the
skin to be structural, effective, is by the
presence of ribs. Without the ribs, you’re
not engaging the structure.” In traditional
blades, which might have large areas
of the skin attached to the I-beam, not
every bit of the structure contributes to its
stiffness, so extra weight is being carried
that is not serving a useful purpose.
“With the HPC blade concept, we’re
trying to take full advantage of the good
properties of a composite and making
every bit of structure work efficiently. This
is the way it’s gone on the aircraft wing
as well. As a result, we have a much
lighter blade: around 20% lighter than
an equivalent. Also, we’re looking at
simplifying manufacturing processes and
saving around 10% in the way the blade
is constructed,” he adds.
The role of the ribs is to maintain
the shape, as the effectiveness of the
blade is lost as soon as the shape is
compromised. It is imperative that the ribs
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are in the right place
and that is the role
of the design software
Jigsaw has developed. The
ribs are made of Tufnol, which is light,
cheap and complies with the carbon fibre
structural skin of the blade, with respect
to thermal expansion characteristics.
“The other problem with existing
wind turbine blades is they end up being
usually quite large at the root – big thick
composites,” continues Vaissière. “The
reason why they’re fairly thick is they need
rod inserts to connect to a metal interface.
You end up carrying a lot of weight at the
end, because you’ve got all the problems
associated with trying to join two materials
that fundamentally are not behaving in the
same way.”
An underlying principle here, when
dealing with special materials, was to
transmit the load using contact, rather
than by mechanical connections or
adhesives. It essentially involves having
a metal strut with a sleeve made of the

AVERAGE LEVELISED
COST OF ELECTRICITY
(£ PER MWH)
Nuclear ............................................. 93
Solar ................................................. 80
Wind onshore .................................... 62
Wind offshore .................................. 102
Biomass ............................................ 87
Gas (with carbon capture) ............... 110
Coal ................................................ 134

special
material, carbon
fibre in this case. “It is a kinder
way of introducing load into the special
material,” he explains.
Tim Evans, Vaissière’s colleague
at Jigsaw, introduced another aspect
of the concept: “The HPC blade is two
innovations in one. The first innovation is
introducing efficient structural skins, but
also we have introduced a mini spar – we
call it a reference tube – which has two
functions. The first, because you locate
the ribs onto it, defines your blade like a
fishbone. It also allows us to introduce
a failsafe device which is not at present
on the line of current designs. So, in the
event of the blade failing, all you need is
this cable or a rod to keep your blade on
the rotor.”
So why have no turbine manufacturers
picked up on this before? “I think one
element is to do with inertia within the
industry. If you’re one of the key players
in the wind turbine industry, why would
you change to something new when you’re
doing okay commercially?
“Conversely, one of the challenges
that they all face is how to economically
produce larger and longer blades as that
is one obvious way of being able to extend
the electricity generation capacity. To do
this you need to improve the structural
form - I think the testing that we’ve done
demonstrates that we can economically
and sensibly introduce ribs to achieve this.”
Article courtesy of Eureka magazine
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SPINNING SAIL COULD HELP ENVIRONMENT
International shipping runs largely on
highly polluting so-called ‘bunker’ fuel
and the industry is coming under evergrowing pressure to play its part in tackling
climate change by reducing emissions. New
technologies are now being explored that will
cut pollution, including kites, batteries or
using biofuels.
One highly promising step forward is
a ‘spinning sail’, which is to be ﬁtted to an
ocean-going tanker in a bid to make these
giant vessels more environmentally-friendly.
The sails are rotating columns ﬁxed to the
deck of the ship, whose interaction with the
wind provides forward thrust. The trial is
backed by Maersk, one of the world’s biggest
shipping companies and Shell’s shipping arm.
When wind passes the spinning rotor
sail, the air ﬂow accelerates on one side and
decelerates on the other, creating a thrust
force perpendicular to the wind direction,
thus propelling the ship. The same principle
applies to rotating spheres and cylinders. This
can also be observed, for example, in golf,
tennis or football where spinning balls curve
in ﬂight. The Magnus was also famously used
for the bouncing bombs developed by Barnes

Wallis, of Dambusters fame.
The rotor sails being installed
on a 240 metre-long Maersk tanker
are modern lightweight versions
produced by the Finnish company
Norsepower. Some 30 metres in
height and 5 metres in diameter,
they will be the largest rotor sails
ever to be deployed and the ﬁrst to
be used on a tanker.
The Norsepower Rotor Sail
Solution is a modernised version
of the Flettner rotor – a spinning
cylinder that uses the Magnus
effect to harness wind power to
propel a ship – originally invented
by Finnish engineer Sigurd
Savonius and later demonstrated
by Anton Flettner in an Atlantic crossing that
took place in 1926. It is said to be around 10
times more efﬁcient than a conventional sail,
because more lift is produced with a much
smaller sail area. When the wind conditions
are favourable, Norsepower Rotor Sails allow
the main engines to be throttled back, saving
fuel and reducing emissions, while providing
the power needed to maintain speed and

voyage time. Rotor sails can be used with
new vessels or retroﬁtted to existing ships.
Due to its simplicity, it requires no
reeﬁng or crew attention when in operation:
it is ‘push button wind propulsion’ from the
bridge. This allows the main engines to be
throttled back, saving fuel and emissions,
while providing the power needed to maintain
speed and voyage time.

Maersk P-Class illustration, with two
30x5 NorsePower rotor sails.
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How to stay
on good terms
Tariva Thomas, solicitor at Wright Hassall, emphasises the importance of properly drafted terms
and conditions to help manufacturers avoid disputes

O

ne of our long-standing
manufacturing clients,
a subsidiary company of
a large engineering group that
specialises in providing customer support
and post-sales service for market-leading
machine tool brands, became involved in
a dispute with one of its customers over
unpaid invoices. The dispute arose when
a customer failed to pay its invoices on
time after one of its machines, supplied
by our client, was damaged by an
operator. Our client repaired the machine,
but the customer refused to pay for the
work carried out.
Although our client tried to resolve
matters amicably, they reached the stage
where they felt that they needed legal
input. In any commercial environment,
there often comes a point where an
emerging dispute starts to impact
negatively on the management of the
business: it can leach time and money, as
well as creating considerable uncertainty
and stress. In these circumstances,
appointing a lawyer to help resolve the
situation is often the most cost-effective
solution to the problem.

Tariva Thomas advises clients on contractual
disputes relating to breach of warranty
claims, breach of the Sale of Goods Act,
breach of the Supply of Goods and Services
Act, and disputes arising out of the
incorporation of terms and conditions in
commercial contracts.

EFFECTIVE STRATEGY
As always in these situations, our
strategy was to get to grips quickly with
understanding the client’s business, the
commercial background to the dispute
and (most importantly) what our client
wanted to achieve in dealing with
the dispute. This included a site
visit to our client’s premises
to understand their day-to-day
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operations and to meet key personnel who
would be dealing with the dispute.
The customer’s primary line of defence
was that the repair work carried out by our
client was defective, which caused the
machine to run at less than full capacity
following the repairs. As a result, the
customer brought a counter-claim against
our client for the subsequent loss of
profit. Our client disputed that its work
was not up to standard and sought to rely
on the company’s terms and conditions to
enforce payment.
This type of dispute is not uncommon
for businesses supplying goods and
services. So, what can manufacturing
businesses do to ensure that they are
in the best position possible to bring or
defend such claims, if they arise? Often,
a set of terms and conditions, correctly
drafted, can make all the difference.

GOODS VERSUS SERVICES
It is very important to ensure that terms
and conditions you are seeking to rely on
apply correctly to the circumstances. Put
simply, if you are providing goods, your
terms and conditions need to deal with
the sale of goods; if you are providing
services, your terms and conditions need
to deal with the sale of services, and so
on. If you try to apply terms and conditions
for the sale of goods to a situation where
services have been supplied, you may run
into real difficulty, because the other side
is likely to argue that the terms are not
applicable to the given situation.
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LEGALLY SPEAKING

Even if you have spent time and money
on drafting the best terms and conditions,
you will not be able to rely on them, if
they do not apply to the transaction in
question. You will also lose any protection
they might otherwise have afforded, such
as clauses providing for the limitation of
liability, payment terms and (in an ongoing
contractual relationship for support and
post-sales services) the mechanisms by
which the relationship may be brought to
an end in different circumstances.

WHAT HAS BEEN AGREED?
In order for your terms and conditions
to apply, you must send them to
the customer before the contract is
concluded, and before both you and the
customer have agreed to buy and sell the
goods or services in question. That way,
your terms and conditions are seen as
the ‘offer’, and that offer will be accepted
when the customer confirms that they
want you to supply the goods or services.
It will be too late, if you send your terms
and conditions on the back of your
delivery notes or invoices.
If the customer also sends their own
terms and conditions prior to the contract
being concluded, the parties can get into
what is known as ‘the battle of the forms’,
arguing over whose terms and conditions
apply to the contract.
If this occurs, you might find that you
have inadvertently agreed to supply your
goods or services on your customer’s
terms and conditions, which are likely to
be drafted to favour the customer and not
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your business. Therefore, it is best, where
possible, for both parties to agree at the
outset which terms and conditions will
apply to any given contract.

WHO ARE THE PARTIES?
People often forget, or some simply do
not realise, that companies in the
same group are not the same
company in the eyes of the law.
The law deems each company to be
a separate legal entity.
Therefore, if a subsidiary is providing
goods or services to a customer, it is
crucial to ensure that the subsidiary is
a party to the contract, and not just the
parent company.
If this is not the case and something
goes wrong, first the subsidiary will be in
difficulty when trying to rely on the contract
and enforce the terms as they are not
a party to the contract; and, secondly,
the parent company will have difficulty
bringing a claim arising from issues under
the contract, because they are not the
legal entity that has been affected by any
alleged breach of the contract.

Ultimately, in this particular case,
we were able to help our manufacturing
client settle the dispute for a sensible
commercial figure with which both
parties were happy. It is often
a misconception that,
once you instruct
solicitors, a case
will be run to trial.
This is far from
true and it is often in
both parties’ commercial
interests to reach an agreed
settlement without going to
court. Indeed, in our experience, the
majority of disputes are concluded either
before proceedings are issued or at an
early stage in the court procedure.
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Travel cots go

space
age

Engineering designer Fujia Chen is using space technology
to make parenting that bit easier, with her remarkable
SpaceCot travel cot

ESA-P.Carril/SCIENCE PHOTO LIBRARY

C

hinese-born aeronautical
engineer Dr Fujia Chen is using
her professional knowledge
and expertise to help working
mothers around the globe. The-31-yearold has studied at some of the UK’s most
prestigious institutions – Imperial College,
Oxford University and SAID Business
School – but it’s at the European Space
Agency where she is bringing rocket
science back down to earth. Now an
entrepreneur and rising star in the UK,
she’s on a mission to launch a travel cot
based on satellite technology: Spacecot.
It was when she was babysitting her
nephew and struggling with an awkward,
bulky travel cot, she knew there had
to be an easier way. So, she set out
to design a better one, using space
technology (of course!). As she points
out: “Existing travel cots tend to be bulky,
typically weigh over 11kg, need a car to
be transported and usually take several
minutes to set up. SpaceCot weighs in
at only 3.5kg and takes less than 10
seconds to erect or collapse, using only
one hand.” If that sounds a little farfetched, take a look at the video: http://
minitravellers.co.uk/spacecot.
SpaceCot, once erected, is highly
stable and appears more robust than
many existing models of travel cot. It
disappears into its own zippable bag and
can be easily transported, even thrown
over the shoulder like an oversized
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handbag (or man bag), thanks to its light
weight. As one appreciative mum puts it:
“That’s a lot less than my eight-month-old
weighs!”

OPEN AND SHUT CASE
Inspired by patented technology
designed for the European Space
Agency’s Alphasat, Europe’s largest
telecommunications satellite, the
SpaceCot’s easy opening technology
is based on a very simple folding
mechanism that was used to unfold
Alphasat’s 40 metre solar wings as it
reached geostationary orbit. Using the
fewest components possible to maximise
its strength and stability, the SpaceCot
is also made with aerospace-grade

FULL-THROTTLE BUSINESS
Julian Jantke, joint managing director,
Oxford Space Structures. Graduated
with a BA in Economics and MSc in
IHRM. He has three years’ experience
successfully co-founding and developing
start-ups in the UK.
Dr Fujia Chen, joint managing
director, Oxford Space Structures.
Obtained her DPhil in specialist
biomaterials from the University
of Oxford and MSc in Aeronautical
Engineering from Imperial College
London. She has worked in the
motorsport industry with Formula One
engineering companies, specialising in
developing composite structures and
materials. She is very familiar with the
practical challenges of incorporating
high-performance materials into highly
stressed structures.

Right: Dr Fujia Chen and
Julian Jantke, joint managing
directors of Oxford Space
Structures.
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SPACE SPIN-OFF

DAZZLING FUTURE
The idea for SpaceCot won Dr Fujia Chen a placement at Oxford’s SAID Business School, and
funding from the UKTI and Innovate UK, after which she embarked on a two-year business
incubation tenancy at the European Space Agency’s Business Incubation Centre at Harwell
(ESA BIC Harwell) in Oxfordshire. Managed by the Science and Technology Facilities Council
(STFC), the ESA BIC Harwell helps small companies to turn their dazzling ideas using space
technology into marketable products and services for non-space sectors. It was here that Chen
developed and reﬁned her prototype SpaceCot.

aluminium tubing to ensure maximum
strength, while keeping the cot as
lightweight as possible.
As Chen explains, the approach was
always to use the fewest components
possible, while maximising the structure’s
strength and stability. “The second key
factor was the choice of materials, such
as aerospace-grade aluminium.” The
joints, meanwhile, are made from a nylon
and glass composite. Satellite technology
gave her the lie as to how SpaceCot
would open – but not how it might close!
She decided that Oxford University’s
engineering department was the natural
place to start when seeking out the best
solution. Here, Professor Zhong You,
Professor of Engineering Science and a
world expert in deployable structures,
saw the requirement as similar to the
operation of an umbrella. They then spent
six months developing various structures
that opened and closed, and ﬁnally came
up with a model based on a solution
invented back in 1853 – a modiﬁcation
of the Sarrus linkage invented by Pierre
Frédéric Sarrus.

VITAL LINKS
Sarrus’s mechanical linkage converts a
limited circular motion to a linear motion,
without reference guideways. The linkage
uses two horizontal plates positioned
parallel to each other, one over the other.
Two rectangular plates with hinges at the
middle connect the horizontal plates. The
circular arc motion of a hinge produces a
linear vertical movement. The upper plate
moves vertically up and down, towards
and away from the lower one.
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SpaceCot’s easy opening technology is based on a simple mechanism used to unfold the
40-metre solar wings of Alphasat, Europe’s largest telecommunications satellite, as it
reached geostationary orbit – see main image, above left

What the modiﬁed version gave Chen
and You was a model that could be folded
and expanded very easily and rapidly.
After several prototypes where there were
hinge safety and complexity issues to
overcome, they had their ﬁnal prototype
of SpaceCot, boasting a button hinge with
no complex sliding mechanisms or sharp
points to threaten little ﬁngers!
“Joining the ESA BIC Harwell meant
that we had an unrivalled array of
world leading science and research
infrastructure at our ﬁngertips, which was
invaluable to developing the prototype.”
says Chen, who has set up her own
business, Oxford Space Structures, to
launch the travel cot and future products
based on space technology.
“With our focus also on the
commercialisation of the SpaceCot, being
at ESA BIC Harwell [managed by the
Science and Technology Facilities Council
- STFC] put us in the perfect position to
access the specialist business expertise

we needed to gain the exposure and
contacts with the right people, and this
is important to the success of any new
business. My vision is to develop better
baby products using space technology for
the worldwide market – and this is just
the beginning.”

£600 MILLION MARKET
Chen’s business partner Julian Jantke,
joint managing director at Oxford Space
Structures, sets the worth of the travel
cot market at £60 million in the UK and
perhaps 10 times this worldwide. “With
limited innovation in the travel cot market
over the last 15 years, this is a fantastic
opportunity for the SpaceCot. We already
have the support of some leading baby
product retailers.”
The SpaceCot was launched in the
UK at the Harrogate International Nursery
Fair, 20-22 March this year, and had
launches in China and the USA scheduled
for soon afterwards.
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Time to engineer

FUSION
ENERGY
There are grey areas between science and engineering. Such a case is fusion
energy and one British company has a clear development path for turning
decades of science into a reality. Tim Fryer reports

S

cientific investigations are the
foundation of the technological
world, but there comes a time
when science needs to give way
to engineering. Sometimes, things just
need to be made.
“Take the internal combustion
engine,” says Dr David Kingham, chief
executive of Tokamak Energy (pictured
right). “When the first ones worked,
people knew far less about the physics of
combustion than they do now, but they
knew enough to make it work. We’re in
that sort of position with fusion. We
know enough to take it on as an
engineering challenge.”
Fusion is the holy grail of
nuclear energy technology. With
fusion, the legacy problems of
radioactive waste are diminished,
and the fuel is cheap and widely
available. It’s clean, green and
sustainable; the trouble is, it doesn’t
yet work at the commercial scale.
For over half a century, the
Culham Laboratory, or Culham
Science Centre as it is now known,
has been at the core of fusion
research in the UK. It was nearly
20 years ago that scientists there
managed to produce 16MW from
a fusion process... the downside
being that it required 24MW of heat
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to make it work. Superficially, not much
has happened since then, although the
path of scientific discovery continues to
be walked.
Tokamak Energy was launched six
years ago with a view to change that and
shake up the industry. As Kingham points
out: “Progress has been really slow, but
that is an engineering challenge. Scientific
progress has been fine. We have this

TOKAMAK ENERGY’S
FAMILY TREE
ST25 – The spherical
tokamak (ST) with a 25cm
outside radius of the
plasma
ST25 HTS – Proved
that High Temperature
Superconducting (HTS)
magnets worked
ST40 – 40cm plasma radius
version In construction, due
for high temperature testing,
starting spring 2017
ST60 HTS – 60cm version with
HTS magnets, targeted for
testing in 2019
ST140 – 2020?

feeling that the science is already
understood well enough.
What we need to do is
build high-performance
devices and get the
best out of them,
rather than do more
and more science.”
Tokamak Energy believes building
prototypes quickly, demonstrating
performance and then moving on to
the next device is the fastest route to
realising commercially viable power
plants. Of course, ‘quickly’ is a relative
term and, since Tokamak Energy has
been in existence, it has produced two
prototypes. Its third will be completed in
the next few months.

NUCLEAR FUSION
Fusion is what happens in the sun.
Superheated hydrogen atoms collide to
produce helium and a lot of energy. This
combination of extreme temperature
and pressure, provided by gravity in the
sun, strips the outer electrons away from
the positively charged hydrogen nuclei,
creating a neutral, but fully ionised plasma.
Attempts to develop a controlled
fusion reaction revolve around forcing two
hydrogen isotopes (deuterium and tritium)
to collide in a similar way. However, to
do so requires phenomenal temperatures
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NUCLEAR FUSION

Above: Cut away design of the ST40.
Below left: Dr David Kingham
to create the superheated plasma,
which contains hydrogen isotopes. The
plasma, at more than 100,000,000°C,
is contained by magnetic fields inside
a tokamak - the name given by Russian
scientists to the vacuum vessel used
for fusion experiments. The phenomenal
temperatures highlight why there was
a net energy loss in the early Culham
experiments.
Fusion reactions have proven
extremely difficult to attain and, as yet,
impossible to maintain. When a reaction
does happen, helium and a single
neutron are produced, along with a lot of
energy. Four-fifths of this energy is carried
out of the plasma by the neutron, which
is captured outside the inner vacuum
vessel of the tokamak. The energy of
this particle is extracted as heat, which
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can then be used to produce steam for
electricity generation.
These early designs were doughnut
shaped, but there is fresh promise seen
in spherical tokamaks. This breakthrough
is what led to a couple of scientists at
Culham, along with Dr Kingham, to form
Tokamak Energy. The idea is to combine
spherical tokamaks with high-temperature
superconductors to overcome the
problems created by pumping millions of
amps through copper magnetic coils.
Kingham comments: “The shortterm roadmap is to produce plasma
temperatures hotter than the centre of
the sun in 2017. Then we need to go
hotter, to 100 million °C, in 2018. We
then need to get as close as we can, in
2019, to fusion energy conditions.
“The conventional view is you have
to go to bigger and bigger devices, but
we’re saying you can keep tokamaks
relatively small. You have to go to very

high magnetic fields, so the engineering
is very challenging, but you can get fusion
in a device that’s not tens of metres
across, but just a few.”
There is a minimum size of device
that’s feasible. If a device is too small,
then particles are more likely to hit the
sides as plasma. As a consequence,
temperature is constantly being lost.
Equally, the cost of larger devices
escalates exponentially and,
arguably, can become more
inefficient.
“There’s an advantage
in keeping things as
small as possible,
certainly, during the
R&D process,” says
Kingham. “We want
to quickly tackle
the engineering
challenges with
relatively small
devices and then
scale up later, if
necessary; although,
we think devices just a
few metres across are quite
viable as 100MW power plants.”
The actual vessel is made of stainless
steel, though more exotic materials would
be required for production reactors in
order to protect against erosion. Keeping
the plasma off the vessel walls requires
careful control of the magnetic field
pressure, and this is provided by the
positioning of magnetic coils and the
current passed through them. It aims
to produce a gap of a few centimetres
between the tokamak’s wall and the
superheated plasma.
In the device that is currently being
built, there will be up to 250 million amps
in each of the 24 coils and 6 million
amps down the centre column.
“The engineering challenge of doing
that is substantial,” concedes Kingham.
“There’s twisting forces and compressive
forces on the joints, and you need to get
them just right. If you’re trying to pass
these currents through a joint between
two copper limbs, you don’t want too
much extra resistance at those joints
or you can have a real problem. You’re
getting towards the limits of what you can
sensibly do in mechanical engineering.”

23

NUCLEAR FUSION

Above: One of the
limb assemblies of
the ST40 Coil System
Left: Super-heated
plasma inside a
tokamak
Below: The ST25 undergoing tests at
Tokamak Energy.
More particularly, it is getting towards
the limits of what can be done with
copper, as too much energy is wasted on
resistive heating, which is why Tokamak
Energy is leading research into hightemperature superconductor magnets.
“Conventional superconductors, as used
in MRI, are brilliant materials, but they’re
limited in terms of magnetic field strength.
High-temperature superconductors,
particularly if you cool them down to around
20K, will deliver very high current densities
in a high magnetic field.”
The particular material under trial
is the yttrium barium copper oxide
second-generation high-temperature
superconductor. “We’ve actually built
one of these small tokamaks with hightemperature superconducting magnets.
We’ve managed to run the magnets for 29
hours with nice and stable magnetic fields.”

EVOLUTION
The company has grown to 30 employees,
including five design engineers, while the
increasing complexity of the third device,
the ST40, has meant that 3D visualisation
is important, meaning a move to 3D CAD
from the drawing board... literally.
Siemens Solid Edge was chosen as the
design platform 18 months ago, as Paul
Tigwell, mechanical design consultant and
another recruit from Culham, explains.
“Two of us started the same day,” he
recalls. “The other engineer had worked
with Solid Edge, but knew nothing about
tokamaks. I didn’t know anything about
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Solid Edge, but I knew tokamaks, so we
complemented each other quite well.”
Much of Tigwell’s early work was taking
the original paper drawings and building
them into 3D models. This process in itself
highlighted the issues and clashes within
the design; issues that the first prototype
had to address by ‘an engineer with a
hammer’ while assembling the device.
One of the features of Solid Edge that
appeals to Tigwell is the ability to have
‘alternate assemblies’. This allows the
detail to be turned down, so the computer
and graphics processors can update the
display a lot faster.
“We’ve got the assembly and an
overview,” he states. “If I bring something
new in, it affects both lines, so it’s not

two separate models you have to keep
updated.”
For modelling the magnetic fields, the
company is using multi-physics simulation
software from ANSYS. There are a number
of design engineers working on both the
current and next-generation prototype,
meaning the company is also investing
in Team Centre, which comes out of the
same Siemens stable as Solid Edge.
“With Team Centre, you can look at
the history and see when parts were
changed, who changed it and what
the change was. And we can attach
documents to it, so, if one of the
physicists gives us a design note, we can
attach that. It means we have the history
and evolution of the design all contained
in one area.”
Tokamak Energy’s approach of getting
its hands dirty and, to a certain extent, a
degree of trial and error, is a bold one in
such a long-term and high-cost branch of
engineering. However, the rewards could
be enormous.
“If we could demonstrate high
performance in a relatively compact,
relatively inexpensive device, that’s a
game changer for fusion,” concludes
Kingham “Even before we demonstrate
really high performance, if we can get
close to what tokamaks like JET have
done in the past, in something that’s a
lot cheaper and quicker, then that really
will reset things.”
Article courtesy of Eureka magazine
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ANNUAL REPORT

For the financial year 1 January 2016 to 31 December 2016

Minutes of the Annual General Meeting and
Extraordinary General Meeting
Held at 12.00 on Saturday 9 July 2016 at 3M Centre,
Cain Road, Bracknell, RG12 8HT.
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Present: J Blay, Professor G N Blount,
D T H Castle, Dr T Coole, EurIng Dr D
Cumberland, Professor R Dover, C M C
Dowlen, M J Ewins, D Farrell, E Fosberry,
Dr T M B Humphries-Smith, Professor G E
Kirk, EurIng K W Lam, EurIng C Ledsome,
G D Lewcock, P Lomas, Dr D J B Maffin,
Dr S J McGuigan, L J Meaton, J Nunn, C
O’Sullivan, N Phelps, J D Poole, R Stiff, A
Thomas, Dr G A L Tizzard, I Treacy, EurIng
Professor S P Vaitkevicius, Dr B Watson, G
Wilkin, R Yuen.
Apologies were received from: Lord A
Bamford, P K R Bateman, S J Benfield,
EurIng Dr L M Buck, I Callum, A Carlin, I
Chapple, M K Chowdhree, G E K Constable,
C Curtis-Thomas, G J Jeffery, A T A Keegan,
G Owen, M Philbin, N C Robinson, N
Rowan, C J Simcock, Sir M Sweeting, R
Whitby, K Winning, N Mansfield, A C Kaile.
Chair of Meeting: Dr T M B HumphriesSmith, Chair of Council.
The Annual General Meeting was convened
by the Secretary at 12.00, there being
present more than the number of corporate
members needed to form a quorum. The
Secretary explained that the President, Ms
Philbin, was unable to attend the meeting
and invited the Chair of Council, Dr T M B
Humphries-Smith, to take the Chair. Dr
Humphries-Smith welcomed all members
and guests present, especially Professor
Geoff Kirk, Past President and Professor
Bob Dover, Honorary Fellow.
1.1 The Chair proposed that the Minutes
of the Annual General Meeting held at
12.00 on Saturday 11 July 2015, as
published in the May/June 2016 issue
of Engineering Designer, be adopted.
This was carried.
1.2 The Chair proposed that the Minutes of
the Extraordinary General Meeting held
on Saturday 11 July 2015 immediately
following the AGM, as published in the
May/June 2016 issue of Engineering
Designer, be adopted. This was
carried.
2
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The Chair proposed that the Income
and Expenditure Account and Balance
Sheet for the period 1 January 2015
to 31 December 2015 be accepted.

Prior to being put to a vote, Mrs E K
Meyrick, Secretary, gave a report of the
Institution’s financial situation during
the period.
Mrs Meyrick reported that 2015 has been
an interesting year in terms of finances
– during the year, on the advice of the
(now former) accountants, the basis of
recognising subscription income has been
changed. Subscription income is now
recognised in the period to which it relates
rather than on a received basis and as
such the calendar for collection of the
subscriptions has also changed, with all IED
membership moving to pay subscriptions
in January of each year instead of on the
anniversary of joining.
This means that the actual sum of monies
collected during the year does not appear in
the accounts as the recorded income, as a
proportion of that money has been carried
over to the accounting period for 2016.
The adjusted figures for 2015 show that
there is an income of £340k and an
expenditure of £368k, therefore resulting
in a deficit for the year of £28k, which
was carried over to reserves. At the end
of 2015, the total assets less current
liabilities stood at £506k. This extra
expenditure includes the celebratory event
held at St James’s Palace to mark the 70th
anniversary of the IED and the launch of
the new Chartership for Product Designers,
plus other promotional expenses for the
IED including website update and exhibition
costs.
The current financial period (2016) will
prove to be interesting, with the full effect of
the change in subscription collection being
felt, the impact on income is being carefully
managed by the Trustees, with help from
the new accountants and the independent
examiners. The new accountants are
part of the same organisation as the
independent examiners which is resulting in
a closer working relationship between the
two teams, making the process smoother
and quicker and also saving the IED money.
There were no questions.
The Income and Expenditure Account
and Balance Sheet for the period were
approved.

3

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

EurIng S P Vaitkevicius gave a report on
the work of the Membership Committee for
the year, commenting that the Committee
have done a review of the assessment
procedures and paperwork for the various
grades of membership and registration,
to make the process more efficient.
Application numbers are down on figures for
2015, but there has been a rise in affiliate
numbers and of course CTPD applications
are now being received also. Two training
days for volunteers were held during 2015,
which were combined with mentoring days
for applicants, which have proved popular
and successful. EurIng S P Vaitkevicius
thanked his Committee and Susan Sloan
as Secretariat for their support during the
year.
Dr G A L Tizzard gave a report on the work
of the Education and Training Committee,
explaining that there are three core
matters addressed at each ETC meeting,
those being Individual Case Procedures,
accreditation of education programmes and
the E&PDE conference.
The numbers of Individual Cases being
reviewed by the Committee has declined
during the year to 13. Dr Tizzard explained
that in light of the proposed changes to the
registration grades for Product Designers,
past cases not successfully completed
have been reviewed, with 28 identified for
potential further work. During 2015 the
Committee oversaw eight accreditation
visits resulting in 24 programmes being
assessed.
The E&PDE conference in 2015 took place
at Loughborough University and created
a surplus for the IED of £8k. Dr Tizzard
completed his report by thanking his
Committee and Secretariat, Judith Grace,
for their work during the year.
The Chair asked those present for any
questions on either report. There were no
questions.
The annual report for 2015 was approved.
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4 Dr Humphries-Smith proposed that
Haines Watts be appointed as the
Institution’s Independent Examiners
for 2016. Approved.
5

The Secretary announced that Ms
Philbin is continuing into her first year
of second term as Honorary President.

5.1 The Secretary announced that Dr
Humphries-Smith is continuing into
her second year as Chair of Council.
The Secretary announced that EurIng
Professor S P Vaitkevicius is continuing
as Vice Chair of Council and EurIng Colin
Ledsome has been appointed as Vice Chair
of Council.
6

The Secretary then announced
members of Council. Dr HumphriesSmith, Chair of Council then said a few
words about the present scene.

Dr Humphries-Smith stated that this time
last year she was just about to become
Chair of Council. She said then that she
saw an important aspect of her role over
the next two years as promoting the new
Chartered Technological Product Designer
(CTPD) award and thus hopefully bringing
many new members to the institution. So
far 28 members have been registered
as CTPD with a further 2 expected soon
totalling 30 in the first year. This month
sees the launch of a new grade of
membership; Registered Product Designer
(RProdDes) aligned in level to Incorporated
Engineer (IEng) and thus complementing
CTPD as IEng does to CEng. CTPD was
presented to the Product/Industrial Design
profession at the PD+I conference, in
London, in late May. Many presentations
highlighted the growing ambiguity of the
relationship between traditional product
design, ie a physical artefact and interface/
app design as well as the increasing
role of design thinking being applied to
many situations outside product design.
Questions from the audience centred
around the extent to which CTPD and
the IED were able to offer professional
registration/recognition for people engaged
in these areas.
Dr Humphries-Smith then went on to
discuss the new look MIED, something
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which will allow the Institution to embrace
a broader membership, to be discussed
shortly at the EGM. The IED should be
well positioned make a new offering to the
design profession going forward and thus
engage with a new membership audience.

•

Dr Humphries-Smith explained that the
first priority for her second year in office
is to investigate the redevelopment of the
IED headquarters to both realise some
of its financial potential and provide the
institution with a more fitting HQ for a 21st
century design based organisation, this,
of course will require up front investment.
Dr Humphries-Smith launched the ‘70+
Appeal’ to raise a one-off sum from the
members to enable the initial design work
and draw up plans - £70 for 70 years! Dr
Humphries-Smith invited members to talk to
the Secretary or herself if they feel able to
contribute.

Thus, the IED can offer an appropriate
grade of registration for all these
professionals. This in turn frees
membership (MIED) from being a
registration grade: that is the need to
demonstrate particular levels and sets of
competencies. This will enable MIED to
be seen as the first step towards working
for an appropriate registration grade. The
proposed change will make the application
process smoother without lowering
standards. It should be noted that the
Secretariat of the IED have contacted all
current members currently holding only
MIED to discuss opportunities to seek an
appropriate registration grade.
This change will enable the IED to
open membership to a wider range of
design professionals and truly develop the
vision of ‘Bringing Designers Together’.
The Chair invited those present to
comment and discuss the proposal. The
following questions and comments were
made:

The Secretary brought the AGM to a close
and opened the EGM at 12.22.

EGM
1.

The Chair explained that the proposed
small subscription increases for 2017
were necessary to cover the rising
costs of running the Institution, which
includes utilities, rates, consumables
and so on, plus a small surplus to be
used for developing projects.

•
•
•

•

Mr J Nunn commented that a lot of
the journal articles feature product
design rather than engineering and is
concerned that some representation
of arts-based design rather than
technological based design will creep
in the membership. Dr HumphriesSmith explained that the competencies
for professional product designers
are technological focussed, so artbased designers could not qualify for
membership or registration.

•

Mr D Farrell commented that the IED
would not accredit an art-based design
course as this is not within the remit of
the Institution.

•

Mr J Nunn wondered if there should
be a definite delineation between
Engineering Design and Product
Design within the IED, that prompted a
discussion about how all designers are
on a spectrum and the IED represents
a range of individuals, who move along

1.1 Dr Humphries-Smith proposed that the
increases be adopted. Motion carried.
The Chair of Council gave an introductory
talk about the proposed changes to the
membership grades as outlined in the May
2016 issue of the journal and the June
2016 letter to members. She stated that:
As mentioned in both the Annual
Report and the ‘View from the Chair’
column in the May issue of Engineering
Designer the proposal is to change the
membership grade structure of the IED.
Council propose to de-couple membership,
that is, MIED, from professional registration
at an appropriate grade. The introduction
of the grade of Registered Product Designer
(RProdDes) completes a full suite of
registration grades for:

Engineering designers – EngTech, IEng,
CEng
Product designers – RProdDes, CTPD
CAD specialists – RCADMan, RCP
For members with environmental
responsibilities – CEnv
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that spectrum and so it wouldn’t be
appropriate to compartmentalise the
various designers in that way.

IED and those universities is key to
success in this area.
•

•

•

Mr G D Lewcock asked if the
Register (which includes REngDes
and RCADMan) is to be disbanded
in light of the new PD registrations,
the Secretary explained that these
are not going to disappear, but will
be reviewed and refreshed to ensure
that they fit with the suite of other
registrations available.
Mr D Farrell commented that with
the ever increasing number of Product
Design courses available to students
it is entirely appropriate that the IED
offers standards in Product Design.
Mr Farrell asked if the IED would think
of moving into other areas of design
in the future? Dr Humphries-Smith
replied that this is possible – designers
don’t necessarily design ‘things’
anymore, but design systems and
interfaces, which require different sets
of competencies. Also, design thinking
is being adopted by a wide range of
other sectors and the Institution could
eventually look at professional support
and registration for those individuals.

•

EurIng Professor S P Vaitkevicius
commented that the IED membership
has evolved over the past 70 years
and must continue to change,
becoming more inclusive and
embracing a wider diversity of
designers into the IED community.

•

Professor G E Kirk commented
that boundaries will need to be set
on the areas of design which the
IED can realistically represent – for
instance typography, fashion and
document design are all outside the
areas of expertise of the Institution
and therefore competencies for
assessment of professionalism would
not be known to the IED.

•
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Mr J Nunn asked how the IED would
plan to keep track of developing areas
and appraise themselves of new areas
of expertise? Mr J Blay responded
by suggesting the work done in
universities and the links between the

The Secretary explained that
welcoming new members to Council,
such as Dr Ben Watson from 3M,
whose area of expertise is design
thinking, will also help greatly with this
challenge.

There being no further points for
discussion, Dr Humphries-Smith brought
the meeting to a close at 12.50.
These minutes are the formal record of
the meeting printed here for acceptance at
the AGM on Saturday 8 July 2017.

Afﬁliate
£55.60
Retired Member
£52.00
Note: Free membership for students is
granted only to those undertaking a full-time
course acceptable to the Institution.

IED Annual Report and Accounts
summary – 2016

Income streams 2016

NOTICE OF ANNUAL GENERAL MEETING
The Annual General Meeting of the
Institution will be held at 12.00 on Saturday
8 July 2017 at The Royal Institution of
Great Britain, 21 Albermarle Street, London,
W1S 4BS.
The Business of the meeting will be:
1. to approve the Minutes of the Annual
and Extraordinary General Meetings
held on 9 July 2016;
2. to adopt the Income and Expenditure
Account and the Balance Sheet to 31
December 2016;
3. to adopt the Annual Report of the
Council for 2016;
4. to appoint independent examiners;
5. to confirm the Honorary President,
Chair and Vice Chairs for 2017/2018;
6. to announce the members of Council
for 2017/2018.

NOTICE OF EXTRAORDINARY
GENERAL MEETING
An Extraordinary General Meeting of the
Institution will be held immediately following
the above AGM.
The Business of the meeting will be:
To discuss and, if thought fit, approve
the following:
That the Annual Subscription Rates from
1 January 2018 shall be:
Fellow
£187.80
Member (first year)
£84.60
(second year)
£127.00
(after two years)
£169.30
Student
Free

E&PDE 3%
Room rental 7%
Other 1%
Gift Aid 5%
Subscriptions 84%

Effort was made during 2016 to reduce
expenditure, resulting in a decrease of
£64k during the year, compared to 2015
figures. 2015 did include the launch and
celebration of the Chartership for Product
Designers, but savings have also been
made in reducing expenses paid to Council
and other volunteers and a reduction in
staff hours to suit more part-time work.
Overall for the year, there was a deficit of
£6k on the general (unrestricted) fund for
the year. Council have set in motion plans
to further reduce this deficit and continue
the positive trend with regards to the
finances.
The pie chart highlights the main areas
of income for the Institution. Income for
2016 stood at just over £304k, with 84%
of income from subscriptions and other
main streams highlighted.
A full set of the annual report and
accounts is now available on request – if
you would like a copy of the 32-page report,
please contact nadine@ied.org.uk, or
telephone the office on 01373 822801.
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Institution News
Awards Lunch and AGM 2017
The IED is very excited to announce that this
year’s general meetings and awards lunch
will be hosted at the Royal Institution (Ri) in
London on Saturday, 8 July. (See page 25
for our report on the 2016 Annual General
Meeting and Extraordinary General Meeting.)
For over 200 years, the Ri has brought
the world’s leading thinkers together with
the public in their famous theatre to critically
examine the way science affects our lives.
Through its education programmes, the
Ri inspires and equips everyone with the

confidence to ensure children of all ages and
backgrounds can build a lifelong interaction
with science, and it engages with, debates
and discusses ideas with a range of experts,
igniting dialogue on the broader connections
between science, engineering and technology.
The IED’s general meetings and awards
lunch will be held in the Library and the
Georgian Room at the Ri in Albemarle Street,
London, commencing at midday. After the
awards lunch, there will be opportunity to
explore the Ri exhibitions, including Michael

Faraday’s magnetic laboratory and possibly
even sneak a peek at the infamous lecture
theatre, home of the Christmas Lectures.
The event is free of charge to IED members
and family are welcome, but spaces are
limited – to book your place, please email
Nadine@ied.org.uk.

Elections & Registrations
Registration as Chartered
Technological Product Designer
Kristof Farrell
Windsor
Dirk Schaefer
Bath
Registration as Chartered Engineer
Matthew Cook
Canterbury, Australia
Charlie Irving
Bristol
Azam Farhan
Horsham
Transfer to Member
Alexander Frederick Silvester Harpenden
Election to Member
Anthony Mark Ashburner
Andrew Batchelor
Azam Farhan
Stephen Gillan
Hugh Goodbody
Rober Noel Peria
Kevin Smith

Kenilworth
Bristol
Horsham
Uplawnmoor
Guildford
UAE
Bournemouth

Election to Student
Kimberley Sue Fletcher
William Robert Anderson
George Eaton
Jordan Lee Keaney
Frazer Nowell
Martha Pardoe
Ethan Stern

Southampton
Armadale
Sheffield
London
Manchester
Kettering
London

Election to Student from Bristol
University
Nikita Alexander
Shona Allman
Ari Biggart
George Burton

www.ied.org.uk

Charly Capon
Kai Chelliah
Ian Chiang
Octavia Clark
Lara Dodd
Angus Firth
Will Gompertz
Nicola Graham
Edward Hanton
Alisha Hardie
Will Helme
Rosie Hudson
Helen Inman
Frances James
Dmitro Khroma
Alice Lyons
Topaz Maitland
Edward Mallett
Joseph McFarlane
Chloe Taylor
Guy Murphy
Sophie Myers
Ellie Nelson-Coles
Ollie Pugsley
Oscar Radevsky
Isaac Rayment
Alexander Reeve
Freddie Ridout
Pedro Rueda
Amy Ruffle
Alex Sheard
Isaac Sobey
Richard Stone
Ben Thorne

Election to Student from the
University of the West of England
Mark Abesamis
Rayya Hosn
Suleyman Akbulut
Jack Arrowsmith
Jacob Avent
Jack Bates
Freya Binnie
Tom Bolsover
Aidan Bostock
Thomas Bown
Charlie Bradley
Ben Brown
Charlie Camsell
Alex Carter
RJ Channing
Binbin Chen
CM Cobb
George Cooper
Kieran Devlin
Samuel Doubleday
Eleanor Duley
Thomas Elwes
Chris Fall
Jack Gormley
Adam Gough
Stefan Guiton
Hugo Harvey
Rob Harvey
Ben Haskell
Dom Heyland
Bob Holt
Jake Honeywill
Liam Hopkins
Max Jackson
Tom Langford

Joshua Leddra
Edward Louch
Jack Lynton-Jenkins
Josh Milkins
Claire Minikin
Cahil Monteiro
Toby Moore
Emily Mortimore
Toby Nalder
Alex Newburg
Brad Newton
James Nuttall
Laurence Osborne
Luke Parfrey
Kyrie Roberts
Ali Rostam-Shirazi
Tom Salisbury
Jemilla Scotten
Andrew Scutt
Rob Sissons
Michael Slade
Michael Soper
Liam Spear
Rowan Speers
Lizzie Spinks
Yu Su
Joe Tapson
Lewis Thompson
Harry Trett
Patrick Turner
Isaac Watson
Miles Weston
Ollie Wilkinson
Joseph Williams
Patrick Williams
Alex Yallop
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WHATÕS HAPPENING
Dame Judith is new Semta Chair
Dame Judith Hackitt is the new Chair
of the Semta Group, replacing Allan
Cook CBE who has stood down after
seven years.
A chemical engineer by profession
and Fellow of the Royal Academy
for Engineering, Dame Judith was
formerly Chair of the Health and
Safety Executive. She became a
Dame in the New Year Honours in
2016 and was appointed Chair of
manufacturing body EEF in April
of the same year, a role she will
continue alongside her Semta duties.
“The Semta Group has a unique
and prominent role to play at a
pivotal moment in the development
Dame Judith Hackitt:
of skills in this country,” she said.
Semta Group has a unique and
“The skills landscape is changing
prominent role to play.
as quickly, if not more quickly than
ever – and we need the expertise, experience and vision that the Semta Group
brings to guide industry, government and education through the challenges
and opportunities that pertain.”
The Semta Group is playing a leading role ensuring that industry and
education fully benefit from the recent intro duction of the Government’s
Apprenticeship Levy. The group includes the not-for-profit employer-led skills
experts Semta, which serves the engineering and advanced manufacturing
sector, industry awarding body EAL, Semta Apprenticeship Service and Semta
International.

WMG at hub of materials advancement
WMG, at the University of Warwick,
is building on its reputation in
materials research, as it progresses
towards becoming a hub for the
development and application of
advanced lightweight metals.
This is all thanks to a £1m
Growth Deal award from the
Coventry and Warwickshire Local
Enterprise Partnership (CWLEP).
The award will create a local
network of knowledge, equipment
and skills, supporting WMG to
share its expertise on steels and
other advanced materials with
companies in the CWLEP area,
enabling them to exploit emerging
technologies and new materials
grades. In particular, this will
embrace those based on metallic
materials and their effective
forming and joining, often in
combination with other materials.
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Young women dominate
engineering scholarships
For the first time in the history of the Institution of
Engineering and Technology’s (IET) Diamond Jubilee
Scholarships, more than half of the recipients of the
prestigious engineering scholarship programme are
female. Responding to the engineering skills shortage,
and the fact that only 9% of UK engineers are female,
the IET and its funding partners made a commitment to
use the scholarship programme to identify the best young
female engineering talent in the UK.
As a result, 51 of the 100 students to receive an
IET Diamond Jubilee Scholarship at a ceremony at
IET London: Savoy Place were young women.
The scholarships will help to support them through their
engineering degree programmes.
.

£2.5 million STEM Centre
for budding designers
A new £2.5m state-of-the-art STEM Centre at
Northumberland College’s Ashington campus is due
to be completed this summer. The new centre will be
home to specialist science and technology workshops
with dedicated facilities that will include a class
10,000 clean room, digital 3D imagery equipment,
nanotechnology, microscopes, specialist chemicals
and fab labs where budding product designers and
entrepreneurs can access the latest in digital fabrication
equipment for prototyping.

Small beginnings:
breaking ground
last year for the
new STEM Centre.
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Who are we?
This journal is produced by the IED for our Members and those who
have an interest in engineering and product design, as well as CAD
professionals.
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 CAD specialists,
including 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
to continuing professional

Why become a member of the IED?
Membership of any professional body gives you professional recognition
and status, and an acknowledged code of conduct to work to. Membership
of the IED gives you the added credibility of being acknowledged for the
role you play in Design and Innovation, and helps to develop your skills and
knowledge in these areas.
As well as 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 Sue at the IED on 01373 822801 or send an email to:
sue@ied.org.uk to discuss your next step.

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

