Design Thinking:
Going down deep

Hive alive!

The UK Expo sensation

September/October 2016

All the winners at the
IED AGM & Awards

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

@InstEngDes

Institution of Engineering Designers

All the winners at the
IED AGM & Awards
Design Thinking:
Going down deep

September/October 2016

President
Ms Maggie Philbin
Immediate Past President
Sir George Cox HonFIED
Chair
Dr Tania Humphries-Smith BSc PGDip
MPhil EdD CTPD CEng MIED FHEA FRSA
Immediate Past Chair
Simon BenHeld CTPD CEng CEnv
FIED(PCh)
Vice Chairs
EurIng C Ledsome BEng MEng CEng
FIMechE FIED MCMI FBIS MDS
Eurlng Professor SP Vaitkevicius
BEng(Hons) MSc CEng FIED
Ordinary Councillors
PKR Bateman EngTech MIED
Professor GN Blount BSc MSc
PhD CEng FIMechE FIED(PCh)
EurIng Dr L Buck BSc(Hons) MA PhD
CTPD CEng MIED FHEA FRSA
DTH Castle IEng RCADMan FIED
MBCS CITP
CMC Dowlen BTech CTPD CEng
FIMechE REngDes FIED FRSA PFHEA
D Farrell BSc(Hons) MTech CEng
CTPD FIED
Dr DJB MafHn PhD BEng CEng
MRINA MIED(PCh) MAPM
N Phelps IEng MIED
Dr C J Simcock MEng&Man(Hons)
EngD CTPD CEng FIMechE FIED
Dr GAL Tizzard BSc MPhil DIC PhD
MIEEE CEng MIED FHEA
I Treacy BA MSc IEng MIED MIET
Dr B Watson MDes(Hons) PhD LCGI
CEng CEnv CTPD MIED
Dr K Winning BEng(Hons) MEng
MSc PhD CEng MIMechE CEnv FIED
CGeog FRGS
R Yuen MEng CEng MIED
Note: (PP) – Past President,
(PCh) – Past Chairman
Honorary Treasurer
ATA Keegan CEng FIED(PCh)
Chief Executive
EK Meyrick BSc(Hons) FRSA
Managing Editor
Libby Meyrick
Editorial Committee
SJ BenHeld, MK Chowdhree,
KL Edwards, PC Hills, GJ Jeffery,
KW Kempson, C Ledsome,
LJ Meaton, EK Meyrick,
JD Poole, L Rowe

Engineering Designer needs good articles on matters important to
design. Why not write one? You will receive help from the editorial team,

Hive alive!

The UK Expo sensation

should you need it.
If you want to try your hand at writing a feature for Engineering Designer,
please submit an abstract (around 200 words), explaining what your
feature is about, with intended word count. (Features can be between
1,000 and 1,800 words.) It will then be forwarded to the IED editorial

Editor
Brian Wall

committee for consideration.

Art Editor
Neil Young

Contact Brian Wall, MA Business Ltd

Advertising Manager
Luke Webster
Telephone:
+44 (0)1322 221144
Email:
lwebster@Hndlay.co.uk

Hawley Mill, Hawley Road, Dartford, Kent DA2 7TJ
Telephone: 01322 221144 Email: editorial@engineeringdesigner.co.uk

ISSN: 00137898
The Journal of The Institution
of Engineering Designers
Hawley Mill, Hawley Road,
Dartford, Kent DA2 7TJ
Email:
editorial@engineeringdesigner.co.uk
Website:
www.engineeringdesigner.co.uk
Contact the Editor
If you would like to write a feature,
add to the news or send your points
of view, write to:
Brian Wall
MA Business,
Hawley Mill, Hawley Road
Dartford, Kent DA2 7TJ
Telephone:
+44 (0)1322 221144
Email:
editorial@engineeringdesigner.co.uk

Circulation
Established in 1945, The Institution of Engineering Designers
is the professional body for Engineering Designers, Product
Designers and Computer Aided Draughtsmen and Designers.
Engineering Designer is the Institution’s bi-monthly journal
sent to all Members, as well as design professionals and
opinion formers in industry, schools, colleges and
universities.
Annual subscription rates for non-Members
UK:
Single issue:
Overseas airmail:
Schools and colleges:

£66.68
£13.09
£92.87
£53.62

Disclaimer
© Copyright The Institution of Engineering Designers 2016
Unless otherwise indicated, views expressed are those of the
editorial staff, contributors and correspondents. They are
not necessarily the views of the Institution of Engineering
Designers, its ofHcers, or Council. The publication of an
advertisement or editorial does not imply that a product or

service is recommended or endorsed by the Institution.
Material may only be reproduced in any form by prior
arrangement and with due acknowledgement to Engineering
Designer.
Notice to advertisers
It is a condition of acceptance of advertisement orders that
the publishers, MA Business Ltd, does not guarantee the
insertion of a particular advertisement on a speciHed date,
or at all, although every effort will be made to meet the
wishes of advertisers; further, the company does not accept
liability for any loss or damage caused by any error or
inaccuracy in the printing or non-appearance of any
advertisement. Although every advertisement is carefully
checked, occasionally mistakes do occur. We therefore ask
advertisers to assist us by checking their advertisements
carefully and advise us by the deadline given, should an
error occur. We regret that we cannot accept responsibility
for more than ONE INCORRECT insertion and that no
republication or discount will be granted in the case of
typographical or minor changes which do not affect the
value of the advertisement.

Contents

Volume 42 Number 5

Regulars

Features

View from
the Chair

4

On a roll

5

It’s all change, in the
post-Brexit era

Colin Ledsome’s ‘Aside’
this month celebrates
the humble, but highly
efﬁcient, roller towel

Wright Hassall

24

IED News

29

Brexit: what it means
for IP owners
IED president Maggie
Philbin celebrates
honorary doctorate

5

The Hive – see page 6

COVER STORY
What’s all the buzz? It’s the Hive!

The UK Pavilion at Expo Milan 2015 won
both public and critical acclaim, attracting
over 3 million visitors and taking the
prestigious Gold medal for architecture
and landscape – and at its core stood
the ‘Hive’. Here is the remarkable story
behind that sculpture’s evolution

Salute the winners

6

10

At the IED’s AGM & Awards for 2016,
Chair Dr Tania Humphries-Smith highlighted
the new professional registration grade of
Registered Product Designer (RProdDes),
which is to be launched later this year,
and announced that work is also to
start on the investigation of a ‘new’
headquarters for the Institution

10

14

Designing for space flight – Part II 14

In the continuing story of the race to
‘conquer’ space, Colin Ledsome CEng FIED
recounts how the Soviets jumped ahead of
the Americans…. but only for a while.

Design Thinking as Strategy

18

Make way for the cobots!

26

How do you apply design thinking and, most
importantly, what does it mean to you?
3M’s Ben Watson CEng CTPD CEnv MIED
grasps these thorny and complex
questions, and comes up with some
intriguing and challenging insights
Engineering ﬁrms are looking at new ways
of automating areas previously off limits,
leading to a rise in the use of collaborative
robots, as Justin Cunningham reports

26

VIEW FROM
THE CHAIR

W

ell I know the saying, “a week is a long time in politics”, but that
one week in July was hectic, even for politics. As I write this, in
late August, it is now two months since the UK decided to
‘Brexit’, along with the ensuing chaos. I went to France for a
week, after the AGM, with no internet. When I returned, we had a new PM, new
Cabinet, a leadership challenge in the Opposition ranks
and, sadly, several terrorist attacks had taken place.
While all has been turmoil at the highest levels of
politics, other far-reaching changes have also been in
progress, albeit in a much quieter way. The Sainsbury
Review of Technical Education, for example, released in
April, has triggered a reform of post-16 technical
education – published jointly by the Department for
Education and BIS as the Post 16 Skills Plan* on 8 July,
Tania Humphries-Smith – on a post- Brexit UK,
and described by the government as “the most
political upheaval and finding the right way
signiJcant transformation of post-16 education since
forward on many fronts
A levels were introduced some 70 years ago”.
Essentially, the plan sets out two pathways after
GCSEs, academic or technical, with the technical pathway having two options,
either an apprenticeship or a two-year college course, including compulsory work
experience. There will be a maximum of 15 qualiJcations/routes, rather than the
current 13,000 qualiJcations for 16-18 year olds quoted in the Sainsbury report.
The plan continues that both apprenticeships and the two-year courses will be
overseen by the new, employer-led, Institute for Apprenticeships, with standards
set by employers. The apprenticeship pathway will be funded by introducing a UKwide levy in April 2017, with all employers with a pay bill of £3 million or more
contributing through the levy. Two of the 15 named qualiJcations/routes (p22 of
the Plan) are of particular interest to the IED:
Creative and Design, Numbers employed: 529,573; Typical job roles: Arts
producer, graphic designer, audio-visual technician, journalist, product/clothing
designer, upholsterer, tailor, furniture maker
Engineering and Manufacturing, Numbers employed: 1,319,645, Typical job
roles: Engineering technician, vehicle mechanic, aircraft Jtter, printer, process
technician, energy plant operative.
I might disagree with many of the ‘typical job roles’ and see the IED
representing important cross-disciplinary jobs between these two routes, but what
is undoubtedly the case is that these reforms will affect our industry sectors into
the future; the IED should be an important voice for design and engineering,
which are not separate distinct disciplines, whatever this plan purports.
*https://www.gov.uk/government/uploads/system/uploads/
attachment_data/ﬁle/536043/Post16_Skills_Plan.pdf

It’s all
change!!

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

Rolling,
rolling,
rolling
Every project has its quirks – when some
little problem throws up an odd aside from
the main activity that requires investigation.
Sometimes it turns out to be a red herring.
Occasionally it can change the whole design.
Colin Ledsome CEng FIED highlights another
such instance

W

e’ve all used roller towels
at some time. A compact
unit on the wall has a
length of towel hanging
down at the front, which loops up to the
back. Once you have dried your hands,
you pull down a clean length of towel and
the excess rolls up into the back of the
machine. The mechanism locks for a few
seconds before you can pull any more
down. This discourages users from using
an excessive amount of towel and
provides a clean towel for each user.
Periodically, the cover is unlocked, the
roll of dirty towel is removed, a clean roll
inserted in the front of the machine and
the end is looped down to the back. If
www.ied.org.uk

you watch a towel being changed,
you will see one of several possible
mechanisms controlling the rollers,
usually with a rotary cam that makes
one revolution when the towel is pulled
down and is then locked by a catch.
A mechanical timer releases the catch
after a few seconds. It’s this mechanical
timer that I find particularly interesting.
A pair of rubber suckers are pushed
together until they are held by air
pressure. An adjustable bleed valve
allows air to slowly leak through one of
the suckers until a spring can overcome
the pressure and the suckers move
apart, releasing the catch. By adjusting
the valve setting, the timer can reliably

be set from zero to more than five
seconds. It is simple and robust.
I know of no other mechanism that
uses this cheap device, where a time
delay of a few seconds is required for
a mechanical operation or switch. Most
of all, it requires no external power or
maintenance during a life in service of
many thousands of operations. Perhaps
you have a use for it.

If you have an interesting design
‘Asides’ story to pass on, please
get in touch with the editor. We
would love to hear from you.
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The UK Pavilion at Expo
Milan 2015 won both public
and critical acclaim,
attracting over 3 million
visitors and taking the
prestigious Gold medal for
architecture and landscape
– and at its core stood the
‘Hive’. Here is the remarkable
story behind the sculpture’s
evolution and completion

The Hive sculpture acted as an iconic centrepiece

What’s the buzz?
S

immonds Studio is a very small
consulting engineering company
that specialises in the unusual
combination of lightweight
tensile structures and complex
geometrical sculpture projects. The
underlying link between the two and the
mild obsession of the practice is the
design of expressive ‘complex’ structural
forms that are a product of physics and
practical fabrication techniques.
After a decade of designing similar
structures at Arup, Tristan Simmonds
MIED founded Simmonds Studio in 2009,
in order to work much more closely on
projects with artists and designers and
fabricators. The studios ﬁrst project was
Drift with acclaimed artist Antony Gormley
in Singapore – a suspended 16t 40m
long sculpted polyhedral lattice of 1,6000
hand welded stainless bars – which set

6

the precedent for the studios approach to
design and its working process.
Then, on the 8 May 2014, the team of
award-winning artist Wolfgang Buttress,
Simmonds Studio and BDP landscape
architects won the competition to design
the UK Pavilion at Expo Milan 2015. The
expo opened on the 1 May 2015 and the
UK Pavilion received both public and
critical acclaim. It attracted over 3 million
visitors and subsequently won the
prestigious Gold medal for architecture
and landscape. It was also on budget.
Here, then, is the story behind this
extraordinary achievement…

ICONIC CONCEPT

The 2015 Expo’s theme was ‘Feeding the
Planet’ and the budget for the UK pavilion
was £6m. Wolfgang Buttress’ concept for
the pavilion was centred on the honey

bee, in order to raise awareness of its
essential contribution to our environment
and its current unprecedented decline.
The overall concept for the Expo
pavilion site was simply a British wild
ﬂower meadow with a large Hive
sculpture that would act as an iconic
centrepiece, providing a destination and
a space for performances and events. A
secondary building structure would
provide accommodation for a cafe/bar,
ofﬁces and a meeting space for business
delegates.
Buttress intended the Hive to be
aesthetically similar to a series of his
sculptures called Space. These were
cubes of layered acrylic with spherical
internal voids. The Hive structural
scheme developed as horizontal layers of
proﬁle cut plates forming a radial
hexagonal grid, with small solid bars
www.ied.org.uk

Photos: Jeff Eden

STRUCTURAL AESTHETICS

Layer 6 of the Hive being assembled at Kew Gardens

Wolfgang Buttress: his concept was centred on the honey bee

“Despite the level of compromise and changes,
the result was still remarkably close to the very
first conceptual sketches by Wolfgang Buttress
and, by that measure, we feel that the project
has been a great success. The artistic intent,
the message is still extremely clear: art,
science, ecology.”
Tristan Simmonds CEng MIED, Simmonds Studio

It’s the Hive!
linking the layers together in alternating
triangulated space-frame and Vierendeel
arrangements to produce a vertical
hexagonal pattern of brace elements.
Also, the hexagonal grid at each layer
was rotated on plan to give the structure
a twist. This twisting lattice was then
trimmed externally to a 14m cube and
trimmed internally with a sphere to
provide the central void.

BEE HIVE GEOMETRY

As Tristan Simmonds recounts: “Inspired
by the evolved nature of bee hive
geometry, we considered that, to build
a complex biological-looking structure
consisting of potentially many thousands
of parts, we would need to adopt a
biological/evolutionary approach to the
design process and set the following
requirements:
• An underlying repeating ‘macro’
www.ied.org.uk

geometry throughout the structure to
parallel the repetitive geometry of a
beehive and to help keep the overall
description of the geometry relatively
simple
• Variation at the ‘micro’ level. The
structural optimisation of individual
element sizes to produce a :ligree,
‘ef:cient’ structure, but rationalised to
a limited family of section sizes
• An automated system for generation,
analysis, checking and information
production, because we expected the
design would have to adapt signi:cantly
during the project (which proved correct).
The Hive was initially developed as a
stainless steel (316) structure with
design and cost input from fabricator
Sheetfabs. “Stainless has the obvious
aesthetic and corrosion bene:ts, but also
allowed the potentially complex
connection nodes to be resolved with a

simple TIG welded detail, a fabrication
process similar to that we had developed
for the Gormley Drift sculpture in
Singapore – ie, simple construction, but
lots of it. Lengthy contract negotiations
meant that design meetings with the
appointed contractor Stage One did not
start until the end of June 2014, only
three months before we estimated
fabrication needed to begin and :ve
months before starting on site.
“From the :rst meeting, it quickly
transpired that, in order meet the tight
deadline, Stage One intended to carry out
all fabrication themselves and required
the Hive to be made from aluminium and
simpli:ed to be on budget.”

NEW SET OF CONSTRAINTS

The use of aluminium imposed a new set
of constraints entirely concerning material
properties, connections and fabrication
techniques, and so the Hive was
redesigned from scratch and underwent
many subsequent design changes over
the following four months, as new
structural, fabrication and cost
constraints evolved.
“Fabrication of node component parts
7

“The level of popularity of
the Hive at Expo and now
Kew Gardens has been quite
overwhelming. We couldn’t
be happier, but it’s grown
up, left home, and now got
its own life and circle of
friends in such a short space
of time that it’s also quite
emotional.”
Tristan Simmonds, Simmonds Studio

STACKED LAYERS

“The ﬁnal structural system consists of
31 stacked layers of alternating radial
and circumferential trusses. The trusses
are topologically planar, with nodes only
connecting a maximum of two braces,
allowing trusses to be pre-assembled as
independent entities. The aesthetically
important hexagonal grid pattern is
created from the combination of chord
plates from adjacent radial and
circumferential trusses. The adjacent
truss chords overlap on alternating

A total of 5,800 plates, 25,500 braces and
supporting steelwork were modelled in 3D
parametric CAD

Photos: Jeff Eden

started in October 2014,” Simmonds
recalls. “In November, 1,500 CAD ﬁles
were supplied to the contractor, along
with numerical data for CNC fabrication
of plates and tubes. Access to the site
was granted in December with the
fabrication and installation of 60,000
mostly unique parts, with 169,000
individual components completed in early
March 2015.
“The initial structural lattice design
had up to 4 braces welded at a point and
partly relied on Vierendeel action.
However, the use of aluminium and the
adoption of a bolted node connection

(see below) meant that the braces had to
be ‘pinned’ and the system heavily
simpliﬁed to minimise the size and
complexity of the node,” he says.

8
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STRUCTURAL AESTHETICS

sections providing zones suitable for
splice joints.
“Hexagonal cellular geometry is,
unfortunately, inherently ﬂexible and not
the best choice for a structural geometry.
The artist’s geometry was rationalised to
use a pair of repeating radial zig-zag
centrelines for all radial truss chords.

SPIRAL ‘TWIST’

This reduced the number components
and straightened the radial structure
signiﬁcantly, improving the structural
stiffness, as well as the aesthetics, by
giving the pattern a spiral twist.
Alternating circumferential layers were
subsequently expanded radially, in order
to open out angles between braces, and
the geometry was painstakingly
parametrically tweaked to rationalise
brace angles and thereby reduce the
number of unique node geometries,“ he
adds.
From layer 6 to layer 28 (of the 31
stacked layers), an internal void is
created by trimming away the structure,
forming a 9m diameter ﬂoor at level 6,
with access via a 3m hole at one side.
Trimming had to respect the capacity and
stability of the stacked truss system to
achieve an aesthetic and structural

solution with a large enough ﬂoor area.
Overall, the Hive went through several
step changes and multiple iterations, and
so ‘adaption’ was very much part of the
design process. It was this fast adaptive/
iterative approach that retained the
artistic and functional intent of the Hive
through the development of the project,
which, in turn, led to its success.

GREAT SUCCESS

“Despite the level of compromise and
changes to the design of all elements of
the pavilion, the result was still
remarkably close to the very first
conceptual sketches by [Wolfgang]
Buttress and by that measure we feel
the project is a great success,”
concludes Simmonds. “Another
important feature of the Hive’s design
and fundamental to its purpose for
environmental awareness is that it is
demountable and reusable.”
Indeed, the Hive is now enjoying a
new lease of life at London’s Kew
Gardens. If you have yet to go and see it
up close, make your way there and
marvel at this exquisite piece of work – a
fitting tribute to, and celebration of, the
now much compromised, much loved
honey bee.

DESIGN FOR LIVING
Born in London, Tristan Simmonds CEng MIED studied structural engineering at the University of
Bath and found inspiration in the lightweight structures of Sir Ted Happold, and the mathematical
and computational techniques of Alistair Day and Chris Williams for the generation and
optimisation of structural and aesthetic form (form-ﬁnding).
On graduation, he joined international consulting engineers Arup and worked there for 13 years,
specialising in lightweight, tensile and complex geometrical structures. Whilst at Arup, he worked on
many domestic and international projects, on secondment in Hong Kong and Japan, and was a
founding member of the Arup Advanced Geometry Unit (AGU). In 2002, Simmonds designed the
sculpture Marsyas for artist Anish Kapoor at the Tate Modern, London. The project was an innovative
mix of digital development, engineering and art that has acted as a turning point in Simmonds’
interest in design and working process.
He subsequently left Arup and founded Simmonds Studio in 2007, in order to focus on the
digital design and engineering of complex sculptural projects and has since collaborated in design
of many large sculptures for artists, including Antony Gormley and Wolfgang Buttress.
In addition to sculptural work, Simmonds also carries out the design of tensile fabric structures
and long span roofs, often as a specialist sub-consultant for
larger engineering companies and contractors. Recent projects
have included involvement with the scheme design of the roofs
of the velodrome and aquatic and tennis centres for the 2016
Rio Olympics, the roof of a stadium for Brussels and multiple
large tensile structures in Qatar.
Simmonds has given talks on his work, assisted in design
workshops in Europe and the USA, and also tutored at the
Architectural Association in London.

www.ied.org.uk
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SALUTE

the winners
N

o doubt you’ve heard the brand names: Post-It, Scotchgard, Nexcare, Filtrete.
And, among many more, they are all illustrious brands owned by 3M, who
played host to the IED’s Annual and Extraordinary General meetings, plus
annual Awards, on 9 July.
During the Annual General Meeting, members voted to accept the annual report and
ﬁnancial accounts for 2015 and the Chair, Dr Tania Humphries-Smith, spoke about
plans for the forthcoming twelve months, focusing on the new professional registration
grade of Registered Product Designer (RProdDes), developed to compliment the
Chartership for Product Designers (CTPD), to be launched later in 2016.
Dr Humphries-Smith also announced that work will commence on the investigation
of a ‘new’ HQ for the Institution, launching the ‘£70 for 70 years’ appeal, to raise funds
for the ﬁrst steps. Watch the journal for more details in the forthcoming months.
The Extraordinary General Meeting focused on the members approving the annual
subscription rates for 2017 and the matter of the proposed change to the Membership
grade structure within the Institution, as previously mentioned in the journal, on the
website, in e-bulletins and by letter to each individual member in June.
There was some discussion regarding the representation of design and designers
within the IED, and the need to maintain a focus on standards, especially when
welcoming new types of designers into the IED family.
The formal business of the AGM and EGM having drawn to a close, all members and
guests proceeded to lunch and the presentation of the annual IED awards.
And now… it’s time to reveal the awards winners!

Sebastian Conran with the Gerald Frewer Memorial Trophy

Gerald Frewer Memorial Trophy:

Sebastian Conran
Industrial designer Sebastian Conran
leads product design studio Sebastian
Conran Associates and is also designer in
residence at University of Shefﬁeld’s
Science & Engineering faculty. Sebastian
is a 'closet inventor’ and also keen
advocate of design process and creative
thinking being used to address more
general issues. His approach is both
playful and pragmatic, enjoying the
thoughtful transformation of science,
10

Cara O’Sullivan receives her award from Dr Tania Humphries-Smith

technology and engineering into user
experience, consumer lifestyle and social
culture. It is for his outstanding
contributions to design that Sebastian is
awarded with the ‘Inspire, Support and
Achieve’ Award for 2016.

The Geoff Kirk Young
Members Award:

Cara O’Sullivan GradIED
Cara joined the IED as a student member
during her time at Brunel University where
she gained a BA(Hons) in Industrial Design

and Technology with Professional Practice.
She went on to set up her own company,
designing innovative healthcare products.
Her company was the ﬁrst to be designated
a place at London’s new hardware
incubator at the Central Research
Laboratory. Cara has been proactive as
an ambassador for design, mentoring
students and encouraging the next
generation to take an interest in design by
organising workshops at STEM events such
as The Big Bang Fair and assisting schools
with extracurricular design activities. She is
www.ied.org.uk

AGM & PRIZEGIVING

University of West of Scotland in 2008. He
received the Royal Aeronautical Society’s
Gold Medal in 2014 for work of an
outstanding nature in aerospace.

The Kathbert Trophy:

This year’s AGM and Awards took place at 3M in Bracknell –
followed by a fascinating tour of the company’s headquarters,
which is a treasure trove of innovation in action

Gordon McConnell, winner of the Alex Moulton Award
also a founding member of the IED’s
Graduate and Young Members group.

The Alex Moulton Award:

Gordon McConnell
Gordon has enjoyed an illustrious career –
including chief engineer at British
Aerospace, responsible for the Jetstream
41 development programme, and then
technical director, British Aerospace
Jetstream Aircraft, in charge of engineering
for all the Jetstream turboprop family. In
1997, he joined Airbus in Toulouse as chief
www.ied.org.uk

Alun Thomas BEng CEng MIED
Alun grew up in South Africa and completed
his Bachelor of Engineering Degree at
Stellenbosch University, just outside Cape
Town. He moved to the UK to join Unico
System International as a junior engineer,
later taking on the position of technical
director following a management buyout.
He was deeply involved in Renewable
Energy System Design and introduced the
ﬁrm to PLC control systems, enabling
various technologies to talk to each other.
From there, he joined the Nuaire Group
(UK’s leading fan manufacturer) as a senior
engineer. He developed Nuaire’s ﬁrst
compact Thermal Wheel (an Energy
Recovery Product) and championed the
successful introduction of Bespoke Air
Handling Units (AHUs) – a multi-million
pound product line to date, developed with
fellow MIED member Andrew Craig. Now
business operations director, during the
last year he has managed to ﬁnd some
time to complete his CEng registration
through the MIED.

Honorary Fellow:

Pete Lomas HonFIED
Pete studied Electronic Engineering at
Bolton Institute of Technology, unleashing

Alun Thomas receives the Kathbert Trophy

engineer for their Twin Aisle Aircraft. He
was responsible for directing the
engineering development and continuing
support of the A300, A310, A330 and
A340 aircraft programmes. In 2004, he
became senior vice president, engineering
at Airbus Filton, leading the Engineering
Integration Centre for wings, landing gears
and fuel systems. In 2007, he returned to
Toulouse to lead the engineering of the
new Airbus A350XWB long range aircraft
family as SVP and Chief Engineer. Gordon
was awarded an Honorary Doctorate by

his passion for the integration of
computing into real-world devices and
a love of building all-things-electronic
focused his future career path. Degrees in
Computer Science and an MSc at
Manchester University helped spark his
passion for teaching and sharing ideas,
leading him to take up a permanent
lecturing post at Manchester. Various
business ventures then saw him establish
Norcott Technologies, today a leading UK
provider of electronic design and contract
manufacturing services in the UK. In 2008,
11
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Pete Lomas: the man behind Raspberry Pi
his zeal for education resurfaced at a
meeting in Cambridge with a group of likeminded individuals who together went on to
create the Raspberry Pi Foundation – and
the low-cost Raspberry Pi Linux computer.
Lomas was responsible for the design and
physical implementation of this diminutive
single board computer and, in 2013, he
was the recipient of the Alex Moulton Award
from the IED for his contribution.
In just four years, Raspberry Pi has gone
from being a small-scale educational project
to a worldwide phenomenon, with sales of
over 8 million units, and is now the UK’s
best-selling ‘home grown’ personal
computer.

Hornsby Cup:

Brian Wall BA(Hons) MA
Editor of the IED journal, Brian Wall was
awarded the cup for his article ‘The
Landmine Terminator’, published in the

Brian Wall: editor of Engineering Designer

career in engineering design. She was also
determined to be at the forefront of the
Computer Aided Design era, attending
Brunel College of Art and Technology,
studying CAD (using AutoCAD). It was
whilst working as a CAD tutor at the City
of Bristol College that Linda applied for
and achieved membership of the
Institution. She has been a very active
member, lending her expertise to the
Membership Committee, Editorial
Committee and, since 2002, Council,
from which Linda has now retired.

Medal of Appreciation:

Linda Meaton: invaluable contribution

Medal of Appreciation:

Stuart McGuigan BSc PhD CEng FIED
After a student apprenticeship with the
Birmingham Small Arms Group (BSA),
Stuart obtained a Brst class honours
degree in mechanical engineering at Aston
University, followed later by a doctorate for
his work concerning the Cow and bulk
handling of Cuidised solids and the design
of systems to exploit this technology. In
1973, he was appointed to the academic
staff of the Royal Military College of
Science (RMCS) – now a faculty of
CranBeld University – and was director of
engineering design in the Engineering
Systems Department until his retirement in
2009. Stuart joined the IED in 1985,
becoming a Fellow in 1988. He has been
a very active member, sitting on Council
until 2000 and becoming a member of the
Membership Committee in 2001, from
which he retired this year.

March/April 2015 issue and voted best
article of 2015. This award is voted for by
the members of the Editorial Committee
and it is the Brst time it has been won on
successive years by the same author.

Medal of Appreciation:

Linda Meaton DipRSA IfL MIED
From avid trumpet player, playing with
various bands and orchestras, to Bve
years in the Woman’s Royal Air Force as a
musician, Linda has embraced life – and a
12

Neil Phelps: Member of Council

Stuart McGuigan: highly active IED member

Neil Phelps IEng MIED
Neil has been a member of the IED since
2005, joining and registering as an
Incorporated Engineer when he was
working as a manager in product design
standards at AWE. He holds a TEC Higher
CertiBcate in Production Engineering and
started his career as a design
draughtsman at FJ Edwards in Chard.
He moved to work at the (then) AWRE in
Aldermaston as professional technology
ofBcer in 1981 and still works for the
organisation today. An active member of
the IED for some years and Member of
Council since 2014, Neil assists with
education and training, taking particular
interest in technicians and apprenticeship
level qualiBcations and registration.

Ian Treacy: regional co-ordinator representative

Medal of Appreciation:

Ian Treacy BA MSc IEng MIED MIET
Engineering Commodity lead at Rolls-Royce,
Ian joined the IED in 1987, while working
as a principal technical ofBcer for British
Rail Engineering, the organisation he joined
upon leaving school. In 1992, he became
‘Local Representative’ of the IED for his
region, one of the Brst to do so within the
then newly introduced scheme. Since
2003, Ian has served as the Regional
Co-ordinator representative on Council,
providing the essential link between the
administration of the Institution and his
colleagues on the frontline.
www.ied.org.uk
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HEADLINE SPONSORS

As the race to ‘conquer’ space began to heat up, the Soviets
remained one step ahead of the Americans…. for a while. The
Soviets put a dog into orbit before an American monkey rode a
suborbital rocket – but, as Colin Ledsome CEng FIED wryly
points out in part 2 of his space exploration, at least the monkey
came back!
THE APOLLO ERA

US president John F. Kennedy, pictured
below, could not have announced the
intention to reach the Moon without
reassurance from the advocates of
space exploration, particularly Werner
Von Braun. However, the practical
evidence for the feasibility of such a
mission came from existing successful
work on missiles and the existence of
a vast manufacturing infrastructure built
up during World War II.
The V2 tests at White Sands had led
to a series of missile
programs such as
Redstone, Minuteman,
Thor and the submarinelaunched Polaris. A
range of missiles for
air-to-air, ground-to-air,
ship-to-ship and all the
other combinations of
operator-to-target
14

combinations, right up to intercontinental
ballistic missiles, were in service or
planned before Kennedy spoke.
Early proposals had taken a more
cautious approach of establishing a
space station first, then assembling
a Lunar vehicle in orbit. The Kennedy
announcement went straight for a
ground-launched Lunar mission,
a much more adventurous approach.
The preliminary work had been
brought together by a new civilian
organisation, the National
Aeronautics and Space
Administration, NASA. It was
formed in October 1958,
absorbing the earlier
National Advisory
Committee for Aeronautics
with several research
laboratories and 8 000
staff. A new facility, the
Marshall Space Flight

Center, was carved out of the Redstone
Arsenal, Huntsville, with Von Braun and
his team leading activities. Missile
projects such as Atlas, Titan and Saturn
were transferred from military to civilian
use. The public face, in the West, was
civilian and scientific, in order to avoid
exacerbating the danger of further
heating up the cold war.

ONE STEP AHEAD… ONE BACK

For a while, the Soviets remained one
step ahead of the Americans. They put
a dog into orbit before an American
monkey rode a suborbital rocket, but at
least the monkey came back! On 12 April
1961, Yuri Gagarin – pictured above,
right – became the first human to orbit
the Earth in Vostok 1. The Americans
replied on 5 May by launching Alan
Shepard on a sub-orbital flight in a
Mercury capsule. Then, on 25 May, in
response to growing public concern,
www.ied.org.uk

THE SPACE RACE

forgot her toothbrush!), in Vostok 6. The
first American woman in space, Sally
Ride, did not fly until 20 years and two
days later on a Shuttle mission.

LONGER RANGE QUEST

Author Colin Ledsome
chronicles the race for
space in the cold war era

Alongside all this, the UK had developed
and tested its own atomic (Assion)
weapons and later hydrogen (fusion)
bombs. As in America, there was a need
for a delivery system. Bombers were
seen as increasingly vulnerable to
interception by defending aircraft or
missiles. The RAF was equipped with
Thor medium range missiles, but
something with a longer range was
needed. Development began on the Blue
Streak missile, based on the American
Atlas, but with all-British design and
manufacture, using Rolls-Royce engines.
(These were based on an American
design, but were lighter, producing 10%
more thrust.) Static test stands were
constructed at RAF Spadeadam in
Cumbria, along with excavations for a
prototype underground silo built to
withstand a nearby nuclear
blast. Silos were planned at
some 60 sites in eastern Britain,
but none was ever built. The
design for these silos was
exported to America where it
was used extensively. From
Spadeadam, Blue Streak would

have been able to reach Moscow. Since
no site in the UK was suitable for Bight
tests, a launch site was developed at
Woomera, Australia.
The missile was intended to replace
the V-bomber Beet as it came to the end
of its projected service life in the mid60s, but escalating costs and reducing
political support led to its cancellation in
1960 after a number had been built. The
American Skybolt missile was to be the
replacement delivery system. The military
version of Concorde, and its partner
programme TSR2, were designed to carry
it. (All civilian Concorde aircraft had
unused mounting points for Skybolt built
into their wings.) Then the Americans
cancelled Skybolt.
Several proposals were put together
to mate a Blue Streak Arst stage with a
Black Knight rocket, or adding the larger
Black Arrow as a second stage, to make
an all-British range of launchers able to
reach as far as geostationary orbit.
(Military projects were usually titled ‘Blue
something’ and civilian projects ‘Black
something’.) A number of other
combinations were considered. The UK
was arguably number three in the world.
After negotiations in the early 60s,
the European Launcher Development
Organization, ELDO, was set up to place
a French second stage and German third
stage on a Blue Streak as a civilian

Kennedy then
announced an
intention to
land a man on the Moon and return
him safely to Earth within the decade,
initiating the Apollo program. On 7
August, the Soviets put German Titov
into orbit in Vostok 2. It wasn’t until 20
February 1962 that the USA launched
John Glen into a three-orbit mission in
Friendship 7. (The ‘7’ referred to the
initial seven test pilots selected to
become astronauts.)
By June 1962, the Soviets had
launched six cosmonauts in Vostok
capsules, amassing a total of 260
cosmonaut orbits and 16 days in space.
By May 1963, the USA had only
launched six astronauts in Mercury
capsules, logging 34 orbits and a mere
51 hours in space. On 16 June 1963,
the Russians launched the first woman
in space, Valentina Tereshkova (she
www.ied.org.uk
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satellite launcher, Europa. Ten launches
were made from Woomera, with Blue
Streak working well, but problems with
the upper stages plagued the project.
Woomera could only launch to the north
and could not put satellites in a
geostationary orbit, so the project was
moved to a new launch site at Kourou in
French Guiana, but again had problems
and the UK pulled out in 1968. Kourou
became the launch site for the later
series of Ariane vehicles.

SUCCESSFUL UK INDUSTRY

The UK opted out of major involvement in
launcher development for the next forty
years, buying American missiles and
warheads and paying more than any
other country for access to research,
communications and survey data from
other national programmes. (From the
mid-60s to the end of the century, the
UK government spent less on its own
national space programme than
Portugal!) In 1968, the British Aircraft
Corporation proposed ‘MUSTARD’,
Multi-Unit Space Transport And Recovery
Device, a modular system capable of
being assembled in various
conDgurations to put a range of payloads
into orbit. It received no political backing
in the UK, but may have inEuenced the
later design of the Shuttle. Even so, a

successful UK industry has grown up
via a variety of contracts supplying
components and instrumentation
internationally and building small
satellites for many customers.
Meanwhile the Apollo program was
gathering pace in the USA, with growing
achievements and occasional disasters.
Politically, the competition with the
Soviets was enough to guarantee the
high levels of funding needed. Indeed, it
can be argued that the American success
in gradually overtaking the Soviets was
due to their ability to outspend their cold
war rivals. In fact, the Soviet modular
approach, of assembling major
components produced in large numbers
to make whatever size vehicle they
needed, was far cheaper than the US way
of designing each family of vehicles from
scratch. (It is still possible to use the
engines that were used to launch Sputnik
1. If you want more thrust, you add more
engines. The Americans start again and
design bigger engines.)
The timescale laid down by president
Kennedy, of reaching the moon within the
decade, became the ruling factor for
many decisions. The Saturn S1, the Drst
stage of the Saturn I launcher, had been
made by clustering together the tanks of
several existing Redstone and Jupiter
vehicles. This was later upgraded to the

The Vertical Assembly Building

The Vertical Assembly Building was built to
allow up to four vehicles to be assembled at the
same time. It is 550 feet (168 m) high, with
doors opening to give a 500 foot (152 m)
clearance. Saturn V was only 334 feet (102 m)
high and was mounted on a crawler, which
added another 50 feet (15 m). The VAB was
designed to take Nova, a much larger vehicle,
which never left the drawing board. It is the
second largest building in the world by volume
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(only the Boeing factory in Seattle is larger).
It has a large air-conditioning system to
avoid internal cloud formation in the humid air
of Florida. Each quadrant has remotely
controlled cranes in the roof, capable of
delicately positioning rocket stages to high
accuracy. (Coping with the considerable lengths
of crane lifting cables, and small movements
necessary, was a signi0cant design challenge
with 1960s technology.)

S1B, with new tank structures, used for
Saturn V. Forward planning put
infrastructure in place to cover projected
future developments. At Cape Kennedy,
facility to produce liquid hydrogen, LH2,
was built. This was bigger than all
previous LH2 facilities in North America
put together. The Vertical Assembly
Building, VAB (see box), one of the
largest buildings in the world, was
designed and built in time for the Drst
Saturn Eights. The old wartime tank
factory at Michoud, near New Orleans,
was taken out of mothballs, had a
turntable built to turn 30 ft diameter
(9.14 m) rings for the S1B and began to
produce a different type of tank. It went
on to make the external tanks for the
SLS (Shuttle) and is still busy today.
The Saturn V assembly had a take-off
mass of 6,698,700 lb (3,038,500 Kg)
and a Drst stage thrust of 7,584,582 lbf
(33,737.90 kN). The maximum payload
put into orbit was 260,000 lb (118,000
www.ied.org.uk
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kg). Some 90% of the lift-off mass was
liquid fuel and oxidant. Coupled with the
Apollo modules, it remains the most
complex machine ever built.

TO THE MOON AND BACK

The story of Apollo is well known and
brieﬂy summarised here:
Apollo 1 – On 27 January 1967, a preﬂight test came to a tragic end when a
ﬁre broke out in the oxygen atmosphere
of the Command Module. CM. Virgil
Grissom, Edward White and Roger
Chaffee lost their lives. The project was
put on hold and a safer atmospheric mix
was introduced. It was re-designated
Apollo 1 as a memorial.
Apollo 7 – This was the ﬁrst manned
ﬂight on 11 October 1968, after several
unmanned tests. Launched on a Saturn I,
two-stage vehicle, Walter Schirra, Walter
Cunningham and Donn Eisele orbited for
more than 10 days (longer than a Lunar
mission) and tested all of the Command
www.ied.org.uk

and Service Module (CSM) systems.
Despite a few minor problems, the Light
was a success. For the ﬁrst time, an onboard TV camera broadcast directly to
the public channels.
Apollo 8 – 0n 21 December 1968, a
Saturn V launched the ﬁrst manned
mission to orbit the moon in the Apollo
CSM. Frank Borman, William Anders and
James Lovell saw the far side of the
moon out of contact with Earth, as they
did ten orbits before returning to Earth.
They did six telecasts, including a famous
Christmas Eve broadcast wishing a Merry
Christmas to all.
Apollo 9 – This was the ﬁrst Light to
include the Lunar Module, LM, launched
on 3 March 1969. During 151 Earth
orbits, James McDivitt, Russell
Schweickart and David Scott undocked,
manoeuvred and re-docked the various
parts to test all the systems needed for
a Lunar Landing.
Apollo 10 – Thomas Stafford, Eugene
Cernan and John Young took the
complete Apollo assembly back to the
moon to test all systems and
components, but not actually land! They
launched on 18 May 1969 and the CSM
and LM followed separate orbits,
overLying the future landing sites and
carrying out engine starts and
manoeuvres with both the lander and
ascent stages of the LM.
Apollo 11 – This was the big one. On 16
July 1969, Neil Armstrong, Edwin Aldrin
and Michael Collins launched to achieve
the Kennedy goal of landing on the Moon
and returning safely to Earth. Armstrong
and Aldrin landed the Eagle LM on 20
July in the Tranquillity, with some 300
million people watching on television.
They were on the surface for just 21½
hours, with both spending only 2½ hours
outside the LM. They returned to Collins
in the orbiting Columbia CSM and Kred
its engine behind the Moon to land in the
PaciKc Ocean on 24 July 1969.
Apollo 12 – On 14 November 1969,
Charles Conrad, Alan Bean and Richard
Gordon were only 36 minutes and 52
seconds into their Light when their
vehicle was struck by lightning. (The
Kennedy meteorologist was Kred.) After
extra checks in orbit, the Light continued
and the mission was very successful. An
experimental package, including a
seismometer, was left on the surface and
parts of Surveyor III, a probe which soft-

landed nearby on 20 April 1967, were
recovered. After transferring to the CSM,
the Lunar Ascent Module was crashed
into the surface to test the seismic
characteristics of the Moon. “It rang like
a bell”, showing that the Moon was solid
right through. Television broadcasts were
again made, but the audience interest
was fading.
Apollo 13 – On 11 April 1970, the
launch was not shown live on American
television; Apollo had become routine.
Then, on route to the Moon, an Oxygen
tank in the CSM failed and the world sat
on the edge of its seat as James Lovell,
Fred Haise and John Swigert nursed their
stricken craft around the Moon and back
to Earth. You’ve seen the Klm, so you
know how it ends.
Apollo 14-17 – The next four Lights
carried out a number of experiments and
drove a Lunar Rover across the surface.
Several retro-reLectors were left in place
and a high-power laser, coupled with a
large telescope, can be seen reLected
back from these points on the Moon.
POST-APOLLO
Later lunar missions were cancelled,
since, politically, the space race had
been won and further Lights were seen
as an unnecessary expense. A joint
mission with the USSR saw an ApolloSoyuz link up to test joint systems for a
future space station. The major project
was Skylab, the Krst true manned space
station. The only survivor of a program to
make extensive use of the Saturn and
Apollo technology, Skylab was almost a
disaster when its meteoroid shield broke
away during launch. It was used by three
crews to carry out a number of
experiments and act as a solar
observatory with eight telescopes. (This
was before high deKnition digital cameras
and the crews had to carry out space
walks to change the Klm!)
An analysis of the Apollo program
outcomes showed that it had developed
new materials, computers, project
management systems, manufacturing
capabilities and much more, which had
beneKted the economy of the USA by ten
times the cost of the program.
All this came too late. Further work on
Apollo was cancelled, followed by a long
pause while the Space Transportation
System was being developed... otherwise
known as the Shuttle.
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Design Thinking
How exactly do you apply design thinking and, most importantly, what does it mean to you?
3M’s Ben Watson CEng CTPD CEnv MIED grasps these thorny and complex questions, and
comes up with some intriguing and challenging insights

AUTHOR PROFILE

DESIGNS ON A NEW APPROACH
Ben Watson CEng CTPD CEnv MIED holds
a PhD in Design Strategy and Innovation.
He developed a governance framework for
human-centred systems design, in order to
create the right conditions for successful
ideation through new approaches to
commercialisation leadership that embrace
design thinking.
Watson, the West European Innovation
Leader for 3M’s Active Safety Business and
Global Lead Specialist for the Intelligent
Transport Systems Business, also leads the
UK&I Learning Academy for 3M, and provides
training on creative thinking and ideation.

18

L

everaging the expertise of
engineering design professionals
beyond the traditional domain of
engineering design is not all that
new. Whilst it may not always be at the
forefront of conscious awareness, the real
value of design thinking comes about
when we are able to articulate what it is
for ourselves, what it is not and how it can
then be nurtured as a source of
competitive advantage.
Design Thinking, can be described as a
strategic framework for change; moving
towards preferred conditions characterised
as being technically feasible, business
viable and desirable, with a strong focus
on the interrelated human experience.
Whilst Design Thinking remains a core
competence for engineering designers, the
approach is now widely regarded as the goto business management and strategic
planning framework, adapted and adopted
by many, considered to be operating
outside the profession.
Engineering designers often ﬁnd that it
can be difﬁcult to see how design thinking,
when presented as new, can be separated
from what engineering design
professionals already do. Design Thinking
often becomes termed as such when
taken outside the traditional domain of
design, applied to a broader set of
technical, societal, business,
environmental and human centredproblems.
This challenges the view that design
thinking is something that only
professional designers can do, as part of
their design process and professional
training.
Alternatively, we can recognise that the
profession has changed to include
a broader range of disciplines and
business areas that beneﬁt from the skills

DESIGN THINKING AS DESIGN DOING

Australian ﬁnancial services ﬁrm Suncorp used design
thinking after its merger with Promina Group to create a
better ‘strategic conversation’ for organisational alignment,
as part of the integration. Design Thinking approaches
supported a systems view of the companies to better align
the organisational cultures towards a robust operating
model. Visualisation, storytelling and metaphor were used
to creatively map out emerging opportunities and develop
a new shared vision.
IBM employed Design Thinking to transform its trade
show experience for customers from spectacles into
conversations, from monologue to dialogue.
Enterprise software giant SAP used Design Thinking to
better understand social media as a business process
platform.
Denmark’s Municipality of Holstebro embraced design
thinking to get deeper insights into the health needs of the
elderly, as well as kitchen employees, and thus come up
with better nutrition solutions. Ethnography and co-creation

www.ied.org.uk

DESIGN THINKING

as Strategy
BEST GLOBAL BRANDS
2015 (Interbrand 2015)
“Take a quick glance at the top ten Best Global
Brands this year. One thing will stand out as a
commonality: They are all design-led brands.
The same can be said for the top risers.
It doesn’t mean they are the most
stylistically beautiful brands – although many
are – and it doesn’t mean they’re brands that
care only about design in form factors or
technology”
“What they share is far more fundamental:
the elevated role of design in the enterprise”

were used to design meals that were not seen as boring to
prepare or whose only advantage was low cost.
Witt O'Brien's, Witt O'Brien's, a global leader in risk
management relies on Design Thinking as a framework to
design resilient operating environments through the rapid
exploration of business as usual, to then envisage and
prototype future scenarios, to uncover vulnerabilities and
build robust operating environments for their clients.
Vodafone now uses Design Thinking to connect with its
customers through co-creation and fast paced innovation.
Intuit launched its ‘Design for Delight’ initiative to move
beyond ‘design for ease of use’, improving the mobile
banking experience.
Toyota used design thinking to speed up and improve
customer service responses in its California centre. It
created a cross-functional team of call reps, software
engineers, business leaders and change agents for better
human-centred design.
See: Liedtka, J, King, A and Bennett, K (2013)

www.ied.org.uk

and expertise of engineering designers.
We can debate the separation of design
thinking from design or argue that there is
now a more widely scoped deﬁnition of
what it means to be an engineering
designer.
As anticipated by Russell Ackoff in 1974.
he believed design would become the
future of systems methodology. Ackoff was
the founder of Operations Research and
Interactive Design, mindless and multiminded systems respectively.
There are two main areas of discourse
in this domain that can be referred to as
‘Design Thinking’ and ‘Designerly Ways of
Thinking’. The latter is well documented
within scholarly design literature and the
former in the widely available business
and popular press. There is an effort to
bring these two areas closer together and
provide a more robust scholarly foundation
to the work of Design Thinking (Johansson
et al 2013).
For engineering designers, design
thinking, or ‘designerly’ ways of thinking,
can be compared to the ocean. It is not
that obvious to the 7sh that they are
indeed swimming in it. The ocean only
becomes visible once the 7sh is removed
from that placement to bring new meaning,
or when the water is viewed from new
perspectives, to truly understand what is
the designerly way of thinking. How are you
applying design thinking? What is your
de7nition of design and scope for the
profession?

Q: How’s the water?
A: What’s water?

Herbert Simon, one of the early founders
of design as a way of thinking, did not

separate design from engineering, where
they are both inextricably concerned with
creation through the conscious
transformation of existing conditions –
and neither should we. Johansson et al
(2013) explain that Simon’s view of design
thinking was not to separate designers
and engineers or go between artistic
creation and engineering.
This became the basis where he
separated design from the natural
sciences, social science and humanities.
Simon’s research extended from computer
science to cognitive psychology, business
administration economics and design.
Time has, of course, moved on and we
know that design impacts on all of these
areas and relies on the social sciences for
example, to guide the decisions we make
in many cases, although the point was not
to determine the dependency of design in
these areas, but to differentiate them
based on the conscious creation of the
artefacts (Johansson et al 2013).
We all know there are different
engineering design disciplines, with some
more closely connected to the human
interface than others. The more closely
connected to that interface, the more
likely you are applying the design thinking
framework, perhaps without even
knowing it.
There is, admittedly, a limit to the
range of industries and applications
that can be recognised as part of the
engineering domain. However, the
profession and the markets we serve
have changed. It is not enough to deliver
technically superior solutions alone
(Watson & McDonagh 2004).
Engineering design professionals
transform materials, data and knowledge
into pro7table solutions for businesses
that move us towards a more desirable
future.
Even if you are writing code in the belly
of a 7eld programmable gate array (FPGA),
or contemplating the most suitable paint
protection system for roadside
infrastructure, you apply Design Thinking –
19

THE ORIGINS OF DESIGN THINKING

Adapted from Johansson, Woodilla & Centinkaya 2013

Design
practice:
reasoning and
sense making
(Lawson, 2006
[1980] Cross,
2006)

A way of
working with
design and
innovation

The creation of
meaning
(Krippendorff,
2006)

(Kelley, 2001,
Brown, 2008)

The creation of
artefacts

A basis for
management
theory

(Simon, 1969)

(Boland, Collopy
2004)

(Dunne
& Martin,
2006, 2009)

Wicked
problem
solving

DESIGN
THINKING

Solving indeterminate
organisational
change

without exception, Design Thinking is a
fundamental approach that brings
designers together.
There is no one unique meaning of Design
Thinking; where the concept is used
differently in different contexts, there exist
exhaustive variations and models to
describe Design Thinking. These
approaches most likely originate from one
or more domain shown in the origins
framework above, including the four areas
described in Richard Buchanan’s 1992
paper, on wicked problems, as:
• symbolic and visual communications
• material objects
• activities and organisational services
• complex social systems or
environments.
Buchanan’s paper became foundational
work on Design Thinking, as a way to solve
complex indeterminate problems that may
be associated with social systems.

(Buchanan,
1992)

Reflexive
practice

(Schön, 1983))

compare and contrast of design thinking
versus the more traditional analytical
approaches. Design thinking combines
analytical thinking with creative thinking,
the intelligence and sensibilities of
engineering design professionals,
transforming current situations into
technically feasible, desirable and

business viable futures. The approach is
often described as starting with a problem,
or an opportunity to create new markets
and solutions that don’t yet exist. The
diagram shown below illustrates one of the
most widely used infographics on design
thinking as a process and framework.
The difference in these approaches can
be described with the appropriate tool-set
and mental models – see right.
This is not to prescribe these tools in
isolation from each other, but to encourage
a combined approach of both analytical
and creative thinking, knowing when to
alternate between divergent thought and
convergent thought towards more speciﬁc
and tangible solutions.

UNIFIED RESPONSE

I might argue that the separation of these
as different types of thinking could be
more accurately described as modes of
thought that a designer would typically
alternate through when developing a
uniﬁed response to a problem. There is a
time and place for each of these
modalities that work together in Design
Thinking. Whilst these are skills that can
be taught, it is really only through
experience or practice-based learning that
they can be mastered.
This is a good point at which to look at
the 'double diamond' design process
model developed by the Design Council in

DESIGN THINKING TOOLS

From market pull, technology push and
serendipitous innovation, we create the
right conditions for successful ideation and
full commercialisation through tried and
tested frameworks, design sensibilities
and our ‘designerly ways of knowing’.
Trying to describe what such intangibles
might look like, as a go-to source of tools,
is a challenge best approached with a
20

Images available from https://www.id.iit.edu (Source Ideo) and Institute of
Design at Stanford’
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DESIGN THINKING

ANALYTICAL
THINKING

CREATIVE
THINKING

ENGINEERS

DESIGN
THINKING

ÒReliable, safe, provenÓ

100% reliability

DESIGNERS

ÒAwesome sauce. I love it!Ó

50/50 mix

100% validity

Design Thinking Toolkit
DEFINE STRATEGY

EXECUTE SOLUTION

Understand why and define how

Trigger

Create the outcome

Vision and plan

Solution

DISCOVER

DEFINE

DEVELOP

DELIVER

What is?

What if?

What wows?

What works?

Divergent thought
with many
possibilities

Converge on the
vision, the how,
the why and where

2005 – see above. This describes the
design process in the context of divergent
and convergent approaches, with four
distinct phases, showing the different
modes of thought and the alternation
between divergent and convergent thought.
For those interested, this model can be
found at:
http://designthinking.smsmt.com.

DESIGN THINKING TOOLKIT

Collaboration versus lone
working: Design Thinking is
about collaboration; knowing
when to work collaboratively and
how to create the right operating

www.ied.org.uk

Diverge to
consider many
options

Converge
towards the
viable solution

environment for cross-functional teams
that may well be geographically dispersed
or for the purpose of building strategic
partnerships.
Question your questions and know
that sometimes the best way to get
to the answers is not to ask the
question you are trying to answer!
Observe, ask, participate and
empathise, to experience the current
reality as best you can. Wherever
appropriate, include ethnographic inquiry.
Empathy, not just usability: Recognise
that design thinking not only considers the
functional and usability requirements
outlined within the more traditional view of

human factors, but also the need
to understand the emotional or
aesthetical in/uences. It is more
often the customers’ values,
attitudes and standards that will
drive their behaviour and their purchasing
decisions. These can be framed to ask,
‘Who am I?’, ‘Who do I want to be?’, and
‘Who do I think I should be?’, respectively.
The whole versus the parts:
Analytical thinking will often try to
deconstruct a problem down into
its constituent parts, whereas
design thinkers will consider the
situation as a whole and recognise the
interdependencies, stakeholders and
in/uencers within the system, whilst
alternating between the deconstructed and
systems view.
Solutions to ‘needs’ versus
solutions to ‘problems’:
Design Thinking starts with the
‘need’ – knowing when to alternate
your approach from a problem
focus perspective to understanding
the needs of the user and the likely
solutions. Working your way backwards
from a solution is a powerful tool, keeping
the customer at the heart of everything
you do, whilst balancing the business and
technical needs. This simple image
articulates how a problem focus approach
21
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out the eco-systems of your future state is
fundamental to achieving success and
should be dealt with in full before starting
to develop the enabling conditions and
technologies that get you there.
Journeys, not transactions:
Design thinking considers
journeys and ﬂow, rather than a
single transaction. We know that
the most interesting changes and
opportunities often occur at the interfaces
and edges of any new venture.

THE CHALLENGE

How are you operating in a design thinking
mode; how could you operate differently
and why not? Where are you on the change
curve – see graphic below – to embrace
Design Thinking? Let us know.
Design thinking is not new to the
engineering profession – we simply
recognise this as good design practice.
However, as professionals, it’s important
that we reﬂect on changes in practice:
articulate what it is for ourselves, what it
is not and how it can then be nurtured as
a source of competitive advantage, and
recognised and developed as part of
continued professional development.
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Brexit:

the implications for
intellectual property owners
Iain Colville, senior associate at Wright Hassall, considers what happens to
intellectual property rights post-Brexit

O

wners of intellectual property
rights across Europe may
well be concerned about the
potential impact of the UK’s
(eventual) exit from the European Union.
In the short term, despite the current
uncertainty, the scope or validity of EUwide trade marks, designs or patents will
not change until the UK formally leaves
the European Union. In addition, UK law
itself will not change until Parliament
repeals or amends the European
Communities Act 1972 and any other
relevant UK legislation.

PATENTS

There will be no immediate impact at all
in relation to UK patents (granted by the
UK Intellectual Property Ofﬁce) and
international patent applications
designating the UK.
The present system of European
Patents (and the jurisdiction of the
European Patent Ofﬁce) will continue to
apply to the UK after exiting the EU as
this system is governed by a separate,
non-EU treaty.
The position of the new unitary
European Patent and the Uniﬁed Patent
Court (UPC) is more involved. This new
system is only open to EU members and
was expected to come into force in early
2017. 25 member states (including the
UK) have presently signed the UPC
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Agreement. Possible outcomes are as
follows:
• As an EU member for now, the UK may
proceed to ratify the UPC Agreement with
the system going live in January 2017,
with one part of the UPC located in
London. Clearly, this may change on
Brexit
• Depending on negotiations, the UK may
be able to remain part of the UPC system
as a non-EU member (remaining subject
to the EU Court of Justice for this
purpose)
• Subject to re-negotiations amongst the
remaining UPC members, the UPC may
continue without the UK’s participation
• Or the whole UPC project may be
delayed and/or even fail.

Applicants for new patents should
seek their patent attorney’s advice as to
the best jurisdictions in which to protect
their inventions.

PRODUCT DESIGNS

UK registered designs (granted by the UK
Intellectual Property Ofﬁce) and UK
unregistered designs will largely be
unaffected. Assuming UK design law
does not change after Brexit, UK
registered design law will diverge from
EU law over time. UK unregistered design
law already differs from EU unregistered
design protection.
Registered and unregistered
Community designs are unitary rights
that apply across all 28 member states.
Post-Brexit, these rights may not apply
within the UK, but they will remain valid
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across the remaining 27 member states.
Depending on the outcome of Brexit
negotiations, transitional arrangements
for Registered Community Designs
(RCDs) may result in one of the following:
• The UK remains within the EU designs
system (subject to the EU Court of
Justice at least for this purpose)
• Automatic arrangements for UK
equivalents of all existing RCDs
• A transitional regime whereby existing
RCDs are converted into a UK equivalent
• Or RCDs may cease to apply in the UK.
This would be difﬁcult because product
design owners would need special
legislation to apply for replacement UK
registered designs.
The transitional arrangements for
Unregistered Community Designs (UCDs)
will be more complex due to fundamental
differences between the scope of UCDs
and UK unregistered design rights. PostBrexit, UK designers or manufacturers

wanting unregistered protection for a
UCD may need to market their product
in the EU ﬁrst, rather than the UK.
Applicants for new design
registrations may wish to apply for UK

registrations now in preference to, or
in addition to, applications for RCDs in
the EU.

TRADE MARKS

UK national trade marks (granted by the
UK Intellectual Property Ofﬁce) and
international trade mark applications
designating the UK will not be affected.
UK trade mark law is presently
harmonised with EU
trade mark law.
Assuming there is no
wholesale change in
UK trade mark law
upon Brexit, UK law
will begin to diverge
from EU law over time.
At present, EU trade
marks are unitary rights,
valid across all 28 EU
member states. Post-Brexit,
EU trade marks will remain
valid across the remaining 27
member states but potentially not
within the UK. However, subject to
negotiations, transitional arrangements
may result in one of the following:
• The UK remains within the EU trade
marks system (subject to the EU Court
of Justice at least for this purpose)
• Automatic arrangements for UK
equivalents of all existing EU trade marks
• A transitional regime for the conversion
of existing EU trade marks into a UK
equivalents
• Or EU trade marks may cease to apply
in the UK, leaving owners to apply for UK
trade marks.
Applicants for new trade mark
registrations may wish to apply for UK
trade marks now in preference to, or in
addition to, applications for EU trade
marks. Similarly, owners of existing UK
trade marks should renew UK trade
marks even if they hold identical
protection as EU trade marks (and were
previously expecting not to renew their
UK trade marks).

COPYRIGHT

The impact of Brexit on copyright
protection in the UK and/or
across Europe will be
minimal. There is no
current unitary
copyright
applicable across
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the EU, although there are several EU
directives which have harmonised the
scope and interpretation of copyright law.
Assuming there is no wholesale
change in UK copyright law upon Brexit,
UK law will begin to diverge from EU law
over time. The in:uence of international
conventions and treaties on UK copyright
law will continue. The extent of any
continued reciprocal recognition and
enforceability of UK copyrights in Europe
will be subject to negotiations with the
continuing EU members and internal UK
policy decisions.
In short, there are plenty of ‘known
unknowns’ at the moment. Present
estimates for the process of decoupling
UK law from the EU are that it may take
between at least two and – very possibly
– at least 10 years, so IP owners are
likely to have some notice before they
take any required action. In the meantime,
many IP owners may decide that it is
better to hedge their bets by applying for
UK registered rights alongside any
applications for EU-wide rights.

About the author

Iain Colville, senior associate at Wright
Hassall, is an experienced intellectual
property & technology lawyer, specialising
in disputes over the ownership or misuse
of intellectual property rights. He has
advised on product designs; branding and
trade marks; copyright in software, training
materials, photographs and music;
inventions and patents; as well as
con dential information and trade secrets.
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Meet the new guys:
INTRODUCING
the COBOTS
In an effort to stay competitive, engineering firms are looking at ways of automating areas
previously off limits. This is leading to a rise in the use of collaborative robots. Justin
Cunningham meets what might become your future co-workers

F

ifty years ago, when mobile
technology was barely conceived,
it was predicted that machines
would become so ubiquitous
that households wouldn’t be without
a mechanical servant to help with daily
chores. Sadly, while the tools of the trade
have improved, they still need people to
operate them. The industrial landscape
though has become more mechanised,
a trend set only to increase.
Manufacturing is also beginning to look
as if it could again become more local.
Driven by rising labour costs abroad,
coupled with a desire for faster delivery,
increased quality and more ﬂexible
production, means that reshoring is
happening, albeit at a slower rate than

many would like. It is, however, not a
straight win for old school industrialists.
To remain competitive, automation
technologies are likely to be applied much
more widely. The UK’s manufacturing
sector could grow signiﬁcantly in coming
years, but jobs are unlikely to keep pace
at the same rate.

THE ROAD TO AUTOMATION

There are all sorts of social, economic
and operational incentives and
disincentives about whether or not to
invest in automation. The common belief
is that automating leads to job losses and
upfront investment is steep. Indeed,
installation is a formidable undertaking.
Large cells with safety cages are needed,
with set up requiring expertise and time. It
means traditional robotics are seen as an
‘us or them’ technology. All in all, UK
manufacturers have, on the whole,
rejected the concept as a consequence.
The landscape is changing, though.
The rise of the internet and connectivity
has fundamentally changed the consumer.

Rethink Robotics has added the human
touch to allow its cobots to convey what
they’re thinking.
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It is no longer a case of one size ﬁts, so
high volume manufacture rules the way.
Designers and engineers are being
increasingly asked to produce more
customisable products, and that needs
manufacturing ﬂexibility.
Those involved in automation and
robotic design are having to rethink how
machines are used. Many have started to
offer something that is more easily
customisable, can be intelligent and
ﬂexible, and have coupled it with a
ﬁnancial package that’s more accessible
to the masses.
Enter the cobot, or collaborative robot.
These multi-tasking robots are designed
to support workers, rather than completely
replace them. No doubt, inspiration has
been taken from the consumer world,
where technology is viewed as beneﬁcial
and accompanying, and not overly
intrusive or in danger of making users
obsolete.
One of the forerunners is from Rethink
Robotics. The US-based company is now
moving in on the UK and sees potential
targets in areas that have not yet
automated. As Rodney Brooks, chief
technology ofﬁcer at Rethink Robotics,
states: “Imagine if you had to take a six-
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Fanuc’s CR-35iA has a 35kg payload and can work side-by-side with humans to lift heavy
objects and do the hard work
month course to use a smartphone.
I don’t think they’d be so popular. One
the reasons robots aren’t popular in
factories is that ordinary people are not
able to use them. What we see in
factories is workers asking if they can get
the robot to do a particular task that they
might hate because it’s boring, or if there
is a lot of dust, or maybe a bad smell.”

‘IT’ HAS A NAME

Brooks founded the company in 2008 and
introduced his ﬁrst robot in 2012, which
he calls ‘Baxter’. He wanted to design and
engineer automation technology that is
inherently accessible and safe for workers
to be around, making it possible to deploy
this in environments that have historically
been off-limits for automation.
“Roboticists have been successful in
designing robots capable of super-human
speed and precision,” points out Brooks.
“What’s proven more difﬁcult is inventing
robots that can act as we do, that are able
to inherently understand and adapt to
their environments. We believed that, if
we can cross that chasm within the
manufacturing environment, we could offer
hope to manufacturers looking for
innovative ways to compete in our global
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economy.” Baxter and its more recently
released partner, ‘Sawyer’, have both
been given a humanoid touch by the
inclusion of a screen that shows eyes and
expressions. While this might seem a little
excessive and even superﬂuous – and
let’s face it, they are – the screens are not
without function. They act as a touch
screen to control all kinds of parameters
and settings, but also the eyes convey
messages to surrounding workers about
the machines behaviour and, almost, what
it is thinking... almost.
“The interesting thing is Baxter has
some basic common sense,” claims
Brooks. “The eyes on the screen look
ahead to where it is going to move, so a
person interacting with it understands
where it is going to reach and isn’t
surprised by its motions.”
The eyes can also signal that it is
aware that a person is approaching or
that, for example, it has understood a
task that has been manually programmed
by moving the arm through the required
movements. It also signals if it is
surprised, confused, or even sad –
equating to various levels of operational
abnormality. Baxter is targeted at pick-andplace type applications and any repetitive

Cobots could help UK manufacturers
compete against low-wage economies
or monotonous job. An example might be
in distribution where there is a great deal
of variability between the many products
needing to be packaged for delivery.
Sawyer, on the other hand, has been
designed for more precise tasks, and has
pick-and-place repeatability of 0.1mm.
Examples of its use include circuit board
testing, with multiple different boards
coming down the line.

SAFETY CONCERNS

The biggest concern within robotics,
whether you believe the movies or not, is
being injured or killed by one. Safety,
therefore, makes up a key part of Baxter’s
industrial design. Its safety systems
include a 360° sonar used to sense and
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map surroundings, making it aware of
workers in the vicinity, so that it can track
their movements and ensure they remain
out of harm’s way.
If, however, the robots were to collide
with something, then they are designed to
sense the collision in millisecond, enough
time for them to reduce the force behind
that impact.
To aid this dampening effect, internal
motors are driven by a spring; and that
spring drives the robots arm, instead of a
direct motor. These are known as series
elastic actuators and provide instant ‘give’
upon impact. In addition, all joints are
back-drivable, meaning they can be easily
rotated by hand, regardless of whether the
robot is powered on or off.
It is not just the new kids on the block
that are looking at developing cobots,
however. Automation giant Fanuc has also
brought to market cobots that are to work
side-by-side with humans, do away with
safety cages and assist in strenuous or
repetitive work.
Its CR-35iA and smaller CR-7iA, as the
names suggest, make less of an effort to
give off humanoid overtones. They look,
essentially, like a standard robot – though
differentiate themselves by the bright lime
green colour, as opposed to the normal
yellow used by the company.
“Wherever we go at the moment, the
collaborative robot is what everybody
wants to talk about,” says Tom Bouchier,
managing director of Fanuc UK. “We are
getting enquiries from industries I hadn’t
even considered.”
The larger CR-35iA targets a slightly
different application to Rethink’s offering.
The payload is the largest of any cobot on
the market at 35kg. For cobots, this is
huge and, by comparison, Baxter is rated
at 2.2kg and Sawyer 4kg. Such a large
payload seems to indicate this is to rival
standard robotic units as much as
anything else.
This is a heavy unit, weighing in at
990kg, meaning that it is much less
likely to offer quite the same shop Foor
manoeuverability. However, its higher
payload is matched by its 1813mm reach,
and repeatability of ±0.08mm. Like other ,
this opens up areas not previously
automatable, but, in this case, also within
industries that already automate, such as
automotive or aerospace.
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“Wherever we go at the moment,
the collaborative robot is what
everybody wants to talk about.”
Tom Bouchier

“Up until now, some companies have
been limited in how much they automate,
as they’ve needed the space,” adds
Bouchier. “Everything with a normal robot
needs to be kept behind a cage and that
takes up room. And normally you can’t
automate some operations, as you need a
human hand to do some indicate work or to
get access to a certain part. But now you
can. These can work in areas where you will
always need people, but they can help lift
heavy objects or do repetitive tasks.”
It is, then, much more of an assistive
robot, designed to take some of the
repetitive and heavy lifting work from
employees, and help improve efEciency
and output. Workers and machines can be
tightly integrated into production lines,
where cobots can help lift heavy objects
into position and assist in the production
process. In short, cobots are set to
become one of the team.
Like many other cobots now being
developed, safety featured highly during
the design process, with the CR-35iA
carefully engineered to make sure it keeps
humans safe. It uses a soft rubber skin
over the entire body of the robot to reduce
the force of a potential impact. Other
safety features govern situations such as
where a worker may be approaching or
getting within a given perimeter, with the
speed of the robot reduced.
The CR-35iA moves at around 250mm/s
when it is working as a collaborative robot,
but has the potential to reach 750mm/s

when working alone. The robot uses force
sensing to decide when it should stop
moving, employing force feedback sensors
embedded in each joint.
The upfront cost of a cobot purchase
and installation is much lower than
traditional robotics, with Rethink Robotics
retailing Baxter and Sawyer for £19,000
and £20,000 respectively. The cost of the
Fanuc CR-35iA is also expected to be
considerably lower than a standard robot
installation of the same payload, reach
and repeatability. “A large number of
industries will see cobots as the way to
go, as the return on investment is
faster,” says Bouchier. “You don’t need
guarding, nor PLCs – system to system,
there is quite a lot of saving.”
These are, however, a different
offering than standard, which no doubt
bring greater productivity gains. But
standard robots cannot do everything, are
incredibly expensive and sometimes you
just need people in the loop. Cobots are
seen as a halfway house and this has
seen a number of manufacturers,
including Kuka, Universal Robot and ABB,
developing more integratable robotics.
This, in turn, is driving component
manufacturers to develop new products.

CABLE GUYS

An example comes from Harmonic Drive,
which has developed a very large hollow
shaft gear to allow cobots to have all
the cables internally fed through: an
increasing demand from engineers
developing cobots, as it leaves nothing to
accidentally snare nearby workers.
The cobot market is expected to take
off over the next decade and, along with
additive manufacture, the Internet of
things/connectivity, and artiEcial
intelligence, the technology is predicted to
be fundamental in the way future products
are designed and made, and how future
engineering and manufacturing sites
operate. However, it is unlikely to stop
there. Will you, for example, be getting
your Starbucks or McDonald’s from a
cobot sometime soon? Almost certainly.
www.rethinkrobotics.com
www.fanuc.eu
This article has been reproduced courtesy
of Eureka magazine

www.ied.org.uk

Institution News
Slice of Raspberry Pi
whets the appetite
Nearly 200 AWE staff, with some joined by their family, plus
local IED members, packed the William Penney Theatre at
Aldermaston recently to hear about the latest technology
behind the Raspberry Pi, which is helping to inspire the next
generation of budding scientists, engineers and IT
professionals.
Organised by the IED and supported by AWE, Pete Lomas,
from the Raspberry Pi Foundation, gave an enthralling
presentation on the Raspberry Pi, its capability, versatility
and technology. Raspberry Pi is a tiny affordable credit-card
sized computer used to promote programming through fun,
practical projects.
“It was a great opportunity to engage with so many
engineers and scientists who clearly have an interest in
inspiring children to take up careers in STEM (science,
technology, engineering and maths) subjects,” said Lomas.
“I was signiﬁcantly impressed by the amount of outreach
AWE staff already undertake and hope that they will add
Raspberry Pi to their educational repertoire.”
For further information about AWE and career
opportunities, visit: www.awe.co.uk/careers.

Graham Jeffrey:

‘STEM Ambassador
of the Year’
We are delighted to announce that IED
member Graham Jeffrey has been awarded
the title of ‘STEM Ambassador of the Year’
for the Bristol, Bath and Somerset region.
Jeffrey has been volunteering with the
organisation for some years, and is very
active in promoting careers in science,
technology, engineering and mathematics
(STEM) to his local schools, with the
emphasis on engineering, reflecting his
distinguished career at Rolls-Royce.

Elections & Registrations
Registration as Chartered Engineer
Carl Bennett
Billingshurst
Incorporated Engineer
Spencer Jefferies

Bristol

Transfer to Member
Spencer Jefferies

Bristol

www.ied.org.uk

Election to Graduate
Swati Chougule
Robert Malcolm
James Vanderpant
Timothy Vella

Falkirk
Edinburgh
Cheshunt
Malta

Election to Student
Paul Cutajar
Razan Hussain
Joel Livesey
Louise Martin-Bennett

Malta
Luton
St Helens
Angmering

Design Register
Re-registrations until 15 June 2021:
Henry Collier, in the ﬁeld of
Design of Special Purpose Machines
(light engineering)
Richard Grifﬁn, in the ﬁeld of
Registered CAD Manager
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Maggie Philbin: it’s an honour!

IED president Maggie Philbin, celebrating her Honorary Doctorate from
the University of Huddersﬁeld.
When IED president, TV presenter and technology entrepreneur
Maggie Philbin travelled to Huddersﬁeld recently to receive an
honorary doctorate from its university, it meant a return journey
to one of the most exciting moments in her life.
She was joined at the ceremony by her sister Nickie, a
Huddersﬁeld student towards the end of the 1970s, taking a BA
degree in humanities and drama that led to a career in show
business and music journalism, plus management and celebrity
photography. Maggie herself was a student in Manchester at the
time and, after answering an unusual advertisement in The
Stage, had just landed a presenting job with popular Saturday
morning TV show Swap Shop.
On receiving her Honorary Doctorate for services to science
broadcasting and technology education, she told the audience
at the university’s St Paul’s Hall how she had travelled to
Huddersﬁeld to tell her sister about her big break. “It was so

exciting to be on that train, knowing I was coming to give her
some amazing news. Swap Shop really did turn out to be the
chance of a lifetime,” said Maggie, who later went on to
specialise in presenting science and technology programmes –
notably Tomorrow’s World. This, in turn, would lead her into
becoming a major ﬁgure in many charities and a promoter of
technology among young people.
Dr Rupert Ward, head of informatics at the university, told
how Maggie became co-founder and CEO of the award-winning
TeenTech, which inspires young people to engage with science
and technology. “TeenTech’s annual awards provide an
opportunity for the groups of young people to identify innovative
solutions which can then be potentially tested and developed
commercially,” said Ward. He went on to tell how Maggie was
asked to lead the UK Digital Skills Task Force, which reported to
government on the UK’s digital skills requirements.
“Looking back over a media career of more than 30 years in
radio, television, print and online, Maggie has shown an
amazing adaptability to a wide variety of roles, and a continued
passion and commitment that very few can match,” he added,
concluding that “we would be in a far worse position,
particularly in terms of the number of girls engaging with
science and technology, without the truly remarkable role model
we have here with us today”.
Maggie spoke about her broadcasting career – including
some setbacks – and she used her experience to bestow
some valuable advice on new graduates. “…when you get an
opportunity, always push to one side that idea that this isn’t for
me. You really do have the world in front of you and what’s
really exciting is you have no idea what you will go on to do, so
seize every opportunity.”

Spotlight on IED council members:
Neil Phelps IEng MIED

Neil Phelps IEng MIED is a production design manager at the Atomic
Weapons Establishment (AWE). He started his engineering career in 1975
as a mechanical engineering technician apprentice with F J Edwards,
which produced sheet metal working machine tools. He was introduced to
the art of design and draughting during his ﬁnal placement in the product
drawing ofﬁce, and has been a practitioner and manager in this discipline
ever since.
Phelps became a member of the IED with registration as IEng in 2005;
he has been an industrial liaison ofﬁcer for AWE since 2006. He joined
the IED membership committee in 2009 and has served as a member of
council since 2014.
He has a keen interest in the promotion of apprentice schemes and
was instrumental in the introduction of a Higher Apprentice Scheme at
AWE. He also worked with the IED education and training committee to
approve an advanced scheme in design, run by Nuvia. He is currently
supporting the Engineering Council-led Engineering Apprentice and
Technician Qualiﬁcation Forum, with a speciﬁc interest in the approval of
Trailblazer Engineering Design and Draughting Apprentice Standards,
which should qualify for EngTech registration.
Phelps is a member of the British Standards Institution (BSI) Technical
Committee TDW/4 responsible for Technical Product Realisation and has
been involved with the continued development of BS8888 since its
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Neil Phelps, pictured receiving his Medal of Appreciation at
the recent IED AGM and Awards day. (See page 10)
introduction, replacing the much-loved BS308. He was also a member of
the joint IED/BSI team, which developed the joint certiﬁcation process for
training courses in Geometrical Dimensioning and Tolerancing to BS8888.
Through his membership of TDW/4, he is also a member of the two
International Standards Organisation (ISO) technical committees
(ISO/TC10 & ISO/TC213) responsible for the maintenance and
development of standards relating to Technical Product Speciﬁcation
(TPS) and Geometrical Product Speciﬁcation and Veriﬁcation.
He is currently leading the amendment of ISO129-1- Indication of
Dimensions and Tolerances, and has co-authored a number of technical
and educational publications on the application of TPS.
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Who are we?
This journal is produced by the IED for our Members and for those who
have an interest in engineering and product design, as well as CAD users.
The IED, established in 1945, incorporated by Royal Charter in 2012, is a
licensed body of both the Engineering Council and Society for the
Environment and we register our suitably quali1ed Members as Chartered
Environmentalists (CEnv), Chartered Engineers (CEng), Incorporated
Engineers (IEng) or Engineering Technicians (EngTech) and Chartered
Technological Product Designers (CTPD). We also offer professional
recognition to Product Designers, CAD Technicians and those who teach and
lecture in design or CAD.
We represent our Members’ interests at the highest levels and raise
awareness of the professional standards of our Members, whilst providing a
resource and information service, and a friendly and approachable route to
assessment and registration.
www.ied.org.uk

shows commitment to

Why become a member of the IED?

continuing professional

Membership of any professional body gives you professional recognition and
status, and an acknowledged code of conduct to work to. Membership of
the IED gives you the added credibility of being acknowledged for the role
you play in Design and Innovation, and helps to develop your skills and
knowledge in these areas.
As well as the various registrations, membership of the IED gives you the
opportunity to meet with other designers and discuss issues particular to
your 1eld of expertise or interest. Many of our Members prefer to
communicate primarily through the discussion forums on our website, as
this lends itself to the busy work schedules – however, we also run
seminars, meetings and events where Members can carry out CPD and
meet up.
The IED is the only Institution that represents designers in all
Engineering and Product Design 1elds, plus those who teach these skills.

development and promoting

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

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

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

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

Tolerance Analysis course,
exclusive to IED Members
Tuesday 15th November, Courtleigh, Westbury, Wiltshire.
£495+VAT including template and lunch
Presented by Ian Maynard, CEng, Tolerance Analysis Expert, this course gives you, the
designer, the means to identify and prioritise the critical tolerances that govern fit, form
and function, whilst striking an effective balance between the use of cost and time.
The analysis of tolerance stack-ups is an essential component of good product design.
Variation will always be present in any manufactured product, and the
accumulation of these small variations can have a devastating effect on a
company’s profitability and reputation.
While there is no official standard covering the analysis of tolerances, in this course, we
recommend an approach which you can adopt in a variety of scenarios.

Who should attend?
This course is suitable for designers and those involved in the detailed
preparation of drawings and specifications.

How will you benefit?
After the course you will be able to:

▲
▲ ▲
▲ ▲
▲ ▲

Demonstrate a clear understanding of the role and purpose of dimensioning
and tolerancing in the modern manufacturing environment
Produce a detailed analysis of any tolerance chain (stack-up)
Define upper and lower specification limits that satisfy the requirements of fit,
form and function
Identify potential risks created by out-of-spec components
Show which dimensions have the most significant effect and hence need the
most control
Review specifications and perform detailed checking
Present clear options on how to optimise any tolerance chain

Key topics
▲▲
▲

Fundamentals of dimensioning in the modern manufacturing environment
Use of specific and general tolerances especially to express functional
and non-functional dimensions
Basic tolerance analysis, the use of stack-up/chains

Mapped against UK- SPEC competencies: B and E

To book your place on the course,
email Charlotte@ied.org.uk, or telephone IED HQ on 01373 822801

