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View from the Chair

Summer – and
hot oﬀ the press!
Ringing the changes; the search for a new Design Ambassador; and
insights aplenty into design ingenuity in action

Get Involved

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

S

ummer is upon us, or at least I hope it
is by now, as I’m actually writing this in
mid-May, with May’s edition hot oﬀ
the presses in front of me!
As some of you will notice, we have
changed publisher for the journal and are
working with the new organisation, Findlay
Media, on a longer timescale than usual to
ensure that this ﬁrst edition hits the mark.
I hope it has and would greatly appreciate
any feedback.
I would also like to take this opportunity to
thank the previous publisher, Deeson, and
particularly Mel Armstrong, the outgoing
editor. Mel has done a sterling job over the
years and her contribution has been
immeasurable. I also welcome Brian Wall on
board, as the new editor for Findlay Media.
As you will have seen from the May journal,
we are in the process of recruiting a new
Design Ambassador to replace Laurie
Rowe. After a very successful term in the
role, building on the work of past
Ambassadors Blair and Eleanor, Laurie has
returned to the medical device ﬁeld,
designing and project managing new
products in Wales – their gain and our loss.
Earlier in May, I was lucky enough to attend
an event at Surrey Satellite Technology
(SSTL) in Guildford, hosted by its chairman
Sir Martin Sweeting, along with Sir George
Cox, and a number of our Honorary
Fellows and Past Chairmen. SSTL have
grown from a spin-oﬀ company from Surrey
University into a major player in the
international market, producing and
launching satellites for governments and
private companies around the world.
What I found most interesting was their
approach to technological development;
they look for solutions from other ﬁelds and
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disciplines, and innovate ways in which they
can be used in the extra-terrestrial
environment. This even extended to using
smart phones as the core of micro-satellites
– these days, they come with enough
telecommunications, GPS, photographics
and computing power to do the job. After
all, most of us now carry around more
computing power than NASA had for the
Apollo missions!
The other piece of ingenuity that I loved
was the launch system used for a number of
their satellites; Cold War Soviet era ICBMs
still sat in their silos in Kazakhstan and fully
functional (less the warhead) after nearly 40
years. Just add the satellites, reprogramme
the guidance system and oﬀ they go. Over
200 have been used in this way without a
single failure, which is quite a tribute to their
original design.
It is with great regret that I also announce
the passing of Dr Edwin Giﬀord (page ??).
Gi?, whilst not a member, was an
engineering designer in the best traditions
of the Institution and a great inAuence to
many, including myself. His open and
innovative approach to engineering over the
years has been exceptional and will be
greatly missed.
I hope you all enjoy this edition of the
journal. If you have anything to add on the
above or other subjects, please don’t
hesitate to drop me a line
(chairman@ied.org.uk).

Simon Benﬁeld CEng CEnv FIED, Chairman

Institution News

Into The Future

Members and advisors ponder what may lie ahead

IED Members of Council and advisors met recently at the Ramboll oJces in Southampton for a day of discussions about the future of the
Institution. Those present reviewed the current membership of the IED and discussed strategic development and practical solutions for
moving the IED forward as a dynamic and active organisation.
Shown, from left to right, are: Simon Vaitkevicius (senior Vice Chair), Phil Bateman, Ian Treacy, Tony Keegan, Tania Humphries-Smith (Vice
Chair), Colin Ledsome, Linda Meaton (Vice Chair), David MaJn, Mike Evatt, Dave Castle, Graham Lacy, Caroline Simcock and Simon
BenIeld (Chairman).

Exploiting Augmented
Reality

In May 2014, IED Malta
supported a seminar on
‘Exploiting Augmented Reality
in Education and Training’,
held in Floriana, Malta. The
event was organised in
collaboration with MECB Ltd
and St Theresa College partners
in the EU Grundtvig project
called JoyARn (see
www.mecb.com.mt/joyar).
The Minister for Education and
Employment, Hon Evarist
Bartolo, attended the event and
emphasised the importanceGof
AR technologyGin education.GThe
seminar was well attended by
IED members, educators and
people from industry.

‘Must Attend’ Event

The 16th International
Conference on Engineering and
Product Design Education is fast
approaching – and it’s a ‘must
attend’ event. Hosted by the
Faculty of Engineering
Technology of the University
of Twente in Enschede, The
Netherlands, from 4-5
September, the theme this year

is ‘Design Education & Human
Technology Relationships’. Some
top keynote speakers have been
lined up. It will also be a great
opportunity to meet with other
members, including long-time
associates and friends.

Re-accreditations

To be part of this friendly,
informative conference, to be
held in the stunning De Vrlijhof
Amphitheatre, register now at:
www.conftool.net/epde14.
Further details via
judith@ied.org.uk or visit
www.iepde.org/epde14. Also,
see our preview in the May-June
issue (page 22).

University of Sussex
BSc(Hons) Product Design
BSc(Hons) Product Design with Professional Placement
Membership intake from 2013 to 2017

University of Portsmouth
BSc(Hons) Product Design and Innovation
BSc(Hons) Computer Aided Product Design
Membership Intake from 2014 to 2018

Oﬃces to Let

The IED has a number of vacant
oJces to let at the HQ building
in Westbury, Wiltshire. The
oJces are fully located in the
delightfully peaceful 1890s
house that is Courtleigh. There
are a range of sizes of oJces
to let altogether, available from
the summer. Simply go to
http://bit.ly/1blxzoU to view
the suite – individual oJces can
be let separately, oHering very
good value for money.

Double delight for Jonathan

Dave Castle, right, AWE PLC IED industrial liaison oJcer, presents
Jonathan Waller with his certiIcate on successful completion of his
application for membership of the IED and registration as an
Incorporated Engineer with the Engineering Council.
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Institution news

Registrations and Elections
FEANI

Stephen Chesters

Milton Keynes

Election to Fellow
Geoﬀrey Conroy

Huddersﬁeld

Transfer to Member
Christopher Miller
Mulaha Ilagoswa
Kyle Toole

Norwich
Dunkinﬁeld
Swindon

Election to Member

Gareth Evan Davies
Crumlin
Bryce Dyer
Poole
John Goﬀ
Waterlooville
James Linklater
Buckie
Mohammad Farrukh Qureshi Leytonstone
Jonathan Waller
Winchester
James William Herron
Maybole

Election to Associate
Harold Alberto

Cardiﬀ

Election to CDAIED
Lisa Box

Edinburgh

Election to Graduate
Ross Ingleson
Drew Jonathan Richards
Paul Jason Russell

Wymondham
Salford
Telford

Transfer to Graduate
Craig Douglas

Malmesbury

Election to Student
Rachel Halliday
Christopher Haik Joseph
Alkisti Georgia Kalyvioti
Dominque Pons Webster

Stewarton
London
Liverpool
Chelmsford

Election to Student
from Limerick
University

Alan Beirne
Niall Benn
Aideen Cannon
Kieran Casey
Ronan Cleary
Noel Collins
Aaron Connolly
Cormac Deasy
Allison Downes
Jamie Hannan
Katie Hardiman
Craig Higgins
Anthony Holmes
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Boyle
Limerick
Ballinaslow
Kilkenny
Tuan
Islandeady
Ballybrit
Cork
Limerick
Pallaskenry
Athlone
Lower Salthill
Limerick

Kevin Howard
Darren Lehane
Aidan Long
Keith Loughnane
Thomas Ian Mackessy
James Maloney
Sean McCarthy
Ciaran McGuinness
Michaela Monaghan
James Murphy
Darren O’Connor
Kieran O’Halloran
Alan Power
David Roche
Ronan Scott
John Sherin
Eanna Talty
Peter Tancred
Noelle Tierney
Brendan Vaughan

Limerick
Kanturk
Cork
Athenry
Newcastlewest
Kilmallock
Tuan
Castlerea
Shannon
Bandon
Clonara
Adare
Loughrea
Cork
Ballycastle
Corbally
Ennis
Mallow
Ennis
Milltown Malbay

Election to Student
from Liverpool John
Moores University

Jack Bullen
Lou-Anna Chan
Chris Collett
Catherine Edwards
Adam Feeney
Kate Ferrie
George Arun
Iain Green
Nathan Henshaw
Alex Herd
Chris Hindle
Lewis Holt
Joe Jeavons
Liam Jones
Jamie Kneale
Anna Lowe
Victoria Moir
Matthew Murphy
Samantha Murray
Bimal Nepali
Rory O’Connor
Zachary Patterson
Emma Rawling
Robert Roberts
Rebecca Taylor
Peter Walton
Josh Ward
Adam Williams

Liverpool
Liverpool
Liverpool
Macclesﬁeld
Liverpool
Greasby
Birkenhead
Prenton
Nr Wadebridge
Dyserth
Preston
Liverpool
Wolverhampton
Runcorn
Ellesmere Port
Merseyside
Burnley
Liverpool
Liverpool
Cattrick Garrison
Omagh
Middlesbrough
Warrington
Wirral
Windermere
Bolton
Wolverhampton
Tarporley

Election to Students
from Middlesex
University
Victor Morais Santos Abreu
Emmanuel Adeusi

Bahia
London

Luxmi Aggarwal
Punjab
Emmanuel Agubuzu
London
Muzaﬀer Aydemir
London
Vishagan Baskaramoorthy
Greenford
Harry Bradshaw
London
Christopher Brennan
London
William Bristow
High Wycombe
Daniel Brox
Oslo
London
Jonathan Calvert
Oniel Campbell
Croydon
Yee Chan
Farnham
Richard Chapman
Romford
Masheyat Chowdhury
Ilford
Christos Christou
Potters Bar
Andre Dos Santos Correia
Lisbon
Liam Courtney
Aveley
Sean Courtney
Romford
Daniel Martinez Da Cruz
Isleworth
Rohan De Silva
London
Ingrid Layara Aguiar Da Silva Rio Grande
Do Norte
Vinicius Cortez De Souza Dantas Rio Grande
Do Norte
Antonije De Souza
Northolt
Daniel Dowson
Leyburn
Bernhard Eiser
London
Charlie Evans
Bicester
Tara Ellen Fear
Neath Port Talbot
Ner-John Fjulian
London
Daniel Giraldo
London
Sam Graham
Chessington
Bidur Gurung
Aldershot
Ayman Hanaﬁ
London
Megan Harley
London
Sufyan Hasan
London
Kastriot Hasani
London
Divya Hirani
London
Tanzib Hossain
Belfast
Jamal Husbands
London
Musa Innis
London
Nihal Islam
Potters Bar
Sanjali Jain
Idar-Oberstein
Maroun El Jawiche
London
Jonathan Joanes
London
Odeshea John-Phillip
London
Preena Kamle
London
Petrit Kasabaqi
London
Seyhan Kekec
London
Uve Kindia
London
Wataru Kobayashi
London
Hawanatu Koroma
London
Magdalena Krolikowska
Jastrzebie Zdroj
Dalvin Macauley
London
David Marie-Nelly
London
AcedickMasulit
Feltham
Imrat Matharoo
London
Matthew McMasters
London
Alexandru Milea
London
Ibrahim Mohamed
London
Mohamed Haji Mohamed
London
Ernest Muchineuta
Harlow
Kevin Nguyen
London
Charlotte Norris
London

Diini Omar
London
Olufunmilayo Oriola
London
Francesco Padulo
London
Jessy Parkinson
Hornchurch
Risha Parmar
London
Ajay Parmar
London
Christopher Payne
London
Bianca Rosendo Pedreira Sobradinho Df
Illford
Mahboob Rahman
Thalia Aponso- Ramirez
London
Eric Richards
London
Simon Richards
Luton
James Riches
Chelmsford
Mateus De Arruda Russolo
São Paulo
Kagan Rustem
London
Julian Manoj Sabnani
Hong Kong
Betul Salman
Worcester Park
Kenny Branco Matos Santana
London
Guida Santos
London
Tobias Schreier
Marktbreit
Naomi Spence
Birmingham
Julia Starzyk
Gliwice
Lee Stopher
Cheltenham
Yin San Tai
London
Janet Tam
London
Ragievan Thanabalasingam
Hornchurch
Dube Tinotenda
Southend-on-Sea
Jason Tse
Oxford
Wai Kit Yamaha Tsung
Hong Kong
Alexander Tuck
Northampton
Andrei Souza Valins
Rio Grande Do Sul
Diana Voroneca
Riga
Delwin Walles
London
Michael Worrincy
London

Engineering Council
Registration
Chartered Engineer
Registration
Tim Macey
Christopher Miller
Kyle Toole

Marlow
Norwich
Swindon

Incorporated Engineer
Registration
Ralph Farrer

Paulton

Book Review

A GUIDING

LIGHT
Which? Guides are generally aimed at the consumer, but this one
would be useful to any individual or small company when they
decide they want to exploit an idea, says reviewer Colin Ledsome

The Bright Ideas Handbook
Author
Michael Gardner
Publisher
Which? Essential Guides, 2009
Publication date
2009
Reviewer
Colin Ledsome CEng FIED
ISBN
978 1 84490 059 6

Much of ‘The Bright Ideas Handbook’ is a careful and clear discussion of the various aspects
of Intellectual Property. There are separate chapters on the importance of IP protection,
Patents, Copyright, Trademarks and Branding, and Design Protection. Each explains what it
is; what qualiﬁes for it; and how to get it. Later chapters show how to exploit and protect
your IP.
The book has lots of short case studies and lists of information just where you need them
within the general description. There are tips on choosing and instructing a lawyer or agent;
a list of the 45 diﬀerent classes of registered trademarks; and more generally useful tips on
making a successful presentation.
Many of the case studies are based on real situations, such as one featuring James Dyson,
which is covered in the book within the intriguing patents discussion.

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

geometrical constraints upon the designer,
particularly for a small aircraft operating at
low Reynolds numbers, where performance
depends largely upon a complex
combination of speciﬁc and accurately
orientated geometrical forms.

MANIPULATING THE DESIGN

A team of engineers from the AMRC’s new Design & Prototyping
Group (DPG) have designed, manufactured and ﬂight tested
a prototype Unmanned Aerial Vehicle (UAV) airframe
constructed entirely of ABS plastic, using Fused Deposition
Modelling (FDM) technology

T

With these constraints in mind, a number of
conceptual CAD models were created for
evaluation. A range of conﬁgurations,
sweep angles, chord lengths, taper ratios
and aerofoil sections was considered.

he recent increase in the use of
both additive layer manufacturing
and UAVs (Unmanned Aerial
Vehicles) has led to the availability
of a number of 3D printed UAVs for a
range of applications.

Small wingspan, ﬁxed wing aircraft are used
for applications ranging from hobby ﬂying to
reconnaissance and humanitarian aid. Key
drivers in the development of these vehicles
are manufacturing lead time and cost, with
additional focus on ease of assembly.
With this in mind, the DPG – Design &
Prototyping Group at the University of
Sheﬃeld Advanced Manufacturing Research
Centre (AMRC) – undertook an internal
project to design and build a low-cost UAV
airframe in ABS M-30 production grade
thermoplastic material, using its Stratasys
Fortus 900mc FDM machine.

NATURAL SELECTION

For printing relatively large components
such as a UAV airframe, fused deposition
modelling (FDM) technology was chosen
over stereo lithography and selective laser
sintering for its lower initial investment,
material cost and simpliﬁed process.
Ordinarily, an FDM built aircraft would
require signiﬁcant amounts of support
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The manufacturing aspects of the project
were led by additive manufacture
development engineer Mark Cocking: “By
understanding the capability of the FDM
process and associated software, we were
able to manipulate the design to contain a
number of unique features, as well as
preventing build deformation. All parts
required for the airframe can be combined
onto a single build within the DPG’s Fortus
900 machine, taking less than 24 hours with
ABS-M30 material. Before design for
additive manufacture optimisation, this
airframe would take over 120 hours to
produce.”

material around its
component parts to
prevent the airframe
structures from deforming
during the build process. Using
support material adds a direct
material cost, and signiﬁcantly
increases build time, in some cases by
an order of magnitude. This is a result of
the machine having to change between build
and support structure heads after each
printed layer.
A more eﬃcient, self-supporting design is,
however, constrained to a maximum angle
in the machines vertical orientation (layer
height). This requirement places onerous

Unmanned Aerial
Vehicles

Development engineer John Mann was
responsible for detail design and CAD
modelling of the aircraft: “The whole
airframe was designed speciﬁcally for
additive manufacture. The optimum

CRITICAL FACTORS

This conﬁguration allowed all geometry to
remain below the critical angles beyond
which support material would be required.
In addition, the aerodynamic advantages
over conventional fuselage and wing
designs, and its potential as a testing
platform for a range of new technologies,
were considerations during the down
selection process.

Top left: The airframe was
tested as a hand-launched
glider. A catapult system will
be used to launch the
powered version currently
under development.
Above: ANSYS CFD was
used during the preliminary
design stages of the project
to rapidly evaluate the
performance of diﬀerent
concepts.

The FDM process also allowed the design
to incorporate swept wings with straight
leading edges, suited to the low Mach
number ﬂight regime the UAV would
operate in.

conﬁguration for the diverse requirements
of aerodynamic performance and FDM
manufacture appeared to be the blendedwing-body. This type of design has a
number of advantages: Primarily for this
project, it lends itself to FDM technology,
due to the smooth leading and trailing edges
over each half-span. “

Computational Fluid Dynamics (CFD) was
used to optimise the chosen design, and to
assess the lift, drag, pitching moment and
other characteristics over a range of angles
of incidence. Sam Bull, development
engineer, conducted these analyses: “The
ﬁnal conﬁguration comprised two aerofoil
sections blending from a thick, reﬂexed
section in the body to a thinner, conventional
section on the outer wing,” he states. “The
trailing edge was extended aft near the
centre, where the reﬂexed aerofoil aids the
longitudinal stability of the tailless design.”

NINE PARTS

The airframe comprises just nine parts, all
of which are built using the FDM process:
two wings, two elevons, two spars, two
wing end fences and a central spine. None
of these components requires support
material during build. The aircraft was
designed to split into two halves about the
central spine.
This conﬁguration allowed a larger wingspan
to be built within the FDM machines build
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Unmanned Aerial
Vehicles

FLIGHT STATS
Designer:
AMRC Design &
Prototyping Group
Airframe weight:
< 2kg
Wingspan:
1.5 metres
Target payload
3 kg
Aerodynamics:
Low drag & low noise
blended-wing-body
planform
Wing type:
Dual aerofoil sections
to provide stability
and lift
Design Cruise
Speed:
20 metres per second
envelope and made transportation easier. A
pair of short spars (front and rear) clip into
sockets formed within each wing half, giving
a rapid set-up time for ﬂight. The low part
count contributes to the rapid
manufacturing time for the airframe. The
airframe has a wingspan of 1.5 metres, and
weighs under 2kg.
The internal structure of the wings is a
semi-monocoque, which has to serve a
number of purposes:
• The unsupported thin walled structures
have to withstand becoming distorted as
the build height increases during
manufacture
• Aerodynamic loads around the aerofoil in
ﬂight act to distort the skin and create
bending moments, especially in
manoeuvres. The wing structure has to
withstand these loads
• Due to the requirement to minimise
ﬁxings and reduce part count, the
structure has to incorporate a solution
for ease of assembly of the two wing
halves. In this case, two locating spars are
used to snap the wings together without
any additional ﬁxings, while adding rigidity
and strength to counteract launch and
ﬂight loads.
The control surfaces, in this case trailing
edge elevons, were designed to snap ﬁt
onto two hinges that protruded from the
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outer wing section. Elevon control is by
means of a direct acting servo in each wing.
The servos are ﬁxed onto mounting spigots,
housed within the aft section of the body.
The wing tips are capped by ﬂat end fences,
which clip into the ends of the aerofoil

“Following successful flight
testing, the airframe is currently
being optimised further to
incorporate blended winglets and
twin ducted fan propulsion, to
facilitate the target flight
envelope.
Dr Garth Nicholson

Internal
Structure:
Semi-monocoque,
with two main spars
Production:
Stratasys Fortus
900mc FDM machine
Material:
ABS M-30 production
grade thermoplastic
Build Time:
< 24 hours
(all components on
one print sheet)
Assembly:
Snap together
Control:
Radio-controlled
direct-drive servos
acting on elevons

sections, closing them to span wise airﬂow
and helping to reduce induced drag. The
wing end fences also provide a degree of
yaw stability and serve as a retaining
structure for the elevons.

FLIGHT TESTING

In order to prove the design, the UAV was
ﬂight tested as a radio-controlled slope
soaring glider. The aircraft showed good
stability, while low aerodynamic noise at
speed indicated an eﬃcient wing design.
Senior design engineer Dr Garth Nicholson
oversaw the project: “Following successful
ﬂight testing, the airframe is currently being
optimised further to incorporate blended
winglets and twin ducted fan propulsion, to
facilitate the target ﬂight envelope. Future
planned developments include full on-board
data logging of ﬂight parameters,
autonomous operation by GPS and control
by surface morphing technology. Concepts
for novel ducted fan designs are also being
investigated,” he reveals.
Through this project, the AMRC’s DPG has
demonstrated that design for manufacture
of relatively large, thin walled parts can be
optimised for the FDM process, such that
only build material is required without any
support structure, thus giving considerable
manufacturing time and cost savings.
For more information:
www.amrc.co.uk

Eye to the Future

TEENS FIND A
CHAMPION
Launched by science and technology broadcaster Maggie Philbin,
TeenTech is opening up an engineering and science vision of the
future to thousands of young people

A

sk most employers working in
the engineering industry and
they will say the same thing:
recruitment of technical skills is
getting more and more diﬃcult. In one year,
China produces 10 times more engineering
graduates than the UK.
In recent years, there has been much hand
wringing about the acute skills shortage in
the UK. Numerous organisations and
businesses have :agged up the need for
young people to have a sharper idea of the
skills they need to become employable and
for them to understand how the decline of
lower-skilled jobs means fewer junior entry
points into the labour market.

Failure to grasp these basics when young
aﬀects not only their future life chances, but
also the prospects of every company and
the long-term economic success of the UK.
According to the most recent CBI survey,
over 40% of employers are already having
diﬃculties recruiting STEM (science,
technology, engineering and maths) skilled
staﬀ. At the same time, over a million 16-24
year olds are currently inactive and, as
director-general of the CBI John Cridland,
points out: “As a nation, we are letting far
too many fall behind.”

TRUE POTENTIAL

But it’s not all doom and gloom. Positive
steps are being taken in many directions
to change the landscape and open up to
young people the enormous possibilities
that engineering and science oﬀer.
Amongst these is the TeenTech
initiative, launched in 2008 by science
and technology broadcaster Maggie
Philbin, president elect of the IED, to
help the ‘X Factor’ generation
understand their true potential and
get a hold on the real
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Eye to the Future

Maggie Philbin
Tomorrow and beyond
Most people know Maggie Philbin from her work
on Tomorrow’s World, but she has stayed on the
pulse of science and technology ever since.
She’s now presenting ‘Bang Goes The Theory’
and’ in the last five years’ has reported for BBC
Breakfast, Inside Out and BBC Webwise, as well
as heading up the BBC’s Digital Switchover and
writing for The Guardian.
In 2008, she created TeenTech, an interactive
science and engineering event for teenagers,
which was awarded Best Engineering Event by
the British Science Association in 2010. TeenTech collaborated with companies, universities and
educational organisations to run 12 events across the UK in 2013 and, supported by TeenTech
patron HRH Duke Of York, launched a supporting award scheme to encourage young people to
develop their innovative ideas in science and technology.
At the WISE Awards in 2012, Maggie won the Communication and Outreach category of Women of
Outstanding Achievement for her work with TeenTech . In the same year, she received an
Honorary Doctor of Technology degree from De Montfort University for “bringing a greater
understanding of science and technology to the public”. In 2013, she was given the Promotion of
Design Award by the IED for her work as a broadcaster and with TeenTech. This year, she was
invited to become the IED’s president, an office she will take up in July.

opportunities in the contemporary STEM
workplace. Supported by Chris Dodson,
chairman of the IoD for the south, she
brought the idea to the Thames Valley and
then collaborated with the key players in
technology, business and education to
create a lively, but focused, event that
worked in the interests of both students
and industry.
“A generation sits in classrooms, convinced
subjects like maths and physics are
irrelevant, because they’re ‘going to be
famous’,” says Philbin. “I met one group of
students, who, when asked to name a
modern scientist or technologist, could only
name Einstein. Working on Tomorrow’s
World allowed me to meet many brilliant
and engaging people behind inventions.
TeenTech does the same for young people
before they make critical decisions over
GCSE choices”
The impact of every TeenTech event
reaches far beyond the event itself, she
adds. “We work closely with national
organisations and our regional partners,
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who continue to develop the enthusiasm
generated on the day, helping young people
to ﬁnd opportunities in and out of school to
develop STEM skills.”

FANTASTIC BUZZ

Many organisations have observed that the
event provides staﬀ with a valuable
structured opportunity to work with young
people – less daunting than walking into a
classroom. It also encourages deeper
relationships with regional schools and
communities. “There’s a fantastic buzz
here,” says Ross Wilson, chairman of the
Institute of Directors (Berkshire). “I
remember when I was this age, but I lived in
Lanarkshire and the only industry there was
the steelworks. It is superb that 12-13 year
olds get this kind of experience; the
engagement between business and students
is absolutely vital.”
Mark Scott, of Futureworks, is equally
impressed. “The thing about TeenTech is
that it allows young people to get hands-on,
to meet people who work in industry, to
ask questions and understand how they

The TeenTech Awards programme was set up in
September 2012 to help encourage the young
people who attend its events to develop the
interest and enthusiasm aroused on the day,
and also to bring some of the TeenTech
experience to all students in the UK.
Students are encouraged to come up with ideas
to make life better simpler or easier. Each of
the categories is linked to the industries of the
future and has a different global sponsor.
The inaugural awards were a tremendous
success, with entries from more than 375
teams across the UK.
The category winners were invited to
Buckingham Palace to receive personal
congratulations from TeenTech’s patron HRH
Duke of York KG. For more information, go to:
www.teentechevent.com

Eye to the Future

“Not only did the students enjoy the
[TeenTech] day and come away
enthused, but so did I. It was great for
getting to know about cutting edge
technology and I have been inspired to
develop a few new projects based on
what I saw.”
Teacher, Humber
might belong. It’s an inspiring programme –
for us, as well as the students.”

TeenTech was formalised as a Community Interest Company
(CIC) in 2011. The TeenTech Awards, open to all UK students
aged 11-16, were launched in November 2012. TeenTech is a
powerful and uniquely collaborative event, which changes
perceptions – it really works.

Not at all

How interested are you in
becoming an Engineer?
(2.20pm)

Don’t know
enough about it
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Not at all
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Fairly

41%

Very

40%

0%

10%

20%

30%

TEENTECH 2014

More than 4,000 teenagers and 450
teachers from 400 schools will join 1,000
engineers, technologists and scientists at
TeenTech events across the UK this year
alone, not only featuring the work of global,
national and regional business, but also that
of small start-ups and university spin-outs.
The events are industry led, focusing on real
career opportunities, and helping young
teenagers and their teachers understand the
skills they need to take advantage of them.
“TeenTech events are popular and we
always have a waiting list. Most of our 2014
events will run with pre- or post-event CPD
sessions for teachers across the region.
Schools, regional councils and the local
community enthusiastically receive our
events. By working in partnership, we draw
upon the knowledge and meet the needs of
speci4c communities. We work diligently
with the very best in the 4eld to ensure a
high standard of content, and we collect
and act upon feedback.”

TeenTech Events have been run since 2008 to
resoundingly positive feedback: with 100%
schools involved saying they will “definitely”
attend another of these events. As for the
impact they have on young people attending,
the graphs below –the results from TeenTech’s
electronic voting buttons at an event in
Reading – really do say it all.

How interested are you in
becoming an Engineer?
(9.45am)

Meanwhile, Neil Scott, vice president head
of engineering UK at Airbus, points to his
company’s recognition of engineering as
both exciting and challenging. “We are
working at the cutting edge of technology
and with our next generation of aircraft
we’re constantly innovating, inventing and
improving. It’s our passion and we want to
inspire young people to feel the same —
that’s why we’re proud to support the
TeenTech Awards.”

40%

The impact of every TeenTech event
reaches far beyond the event itself.
TeenTech works closely with national
organisations and regional partners, who
continue to develop the enthusiasm
generated on the day, helping young people
to 4nd opportunities in and out of school to
develop STEM skills into the future.
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Pocket-sized Printer

MOBILE...MINI...
Finally, mobile printing is really
here…. a pocket-sized printer
that goes where you go and
prints from your phone, on any
size of paper

E

verything today has gone mobile.
Thanks to our smartphones, tablets
and laptops, we can leave our oﬃce
while staying fully connected by
doing work on the go. Well, almost
everything. There’s one notable device that
somehow got left behind and seemed to
miss the ‘mobile revolution train’ – the
humble printer.
And yet print machines nowadays are
essentially a printhead running on a moving
piece of paper. So why can’t we just put the
printhead on a set of small wheels and let it
run across a piece of paper? Well, now you
can! Because the guiding force driving ZUtA
Labs, the company behind the Mini Mobile
Robotic Printer, is that nothing is impossible,
design wise, and that accepted
methodologies are only there to be turned
on their heads.

INNOVATION & DESIGN

And it is this mindset that has really driven
the company, now operating out of
Lincolnwood, Illinois, USA, to seek to
transform the day-to-day devices we use
and never thought could be bettered. ”We
are here to add innovation and design into
products that were left in the 90s,” ZUtA
states. It is this positive, refreshing approach
that has impelled its design team to build its
mini printer.

THE POCKET PRINTER, UP CLOSE
Physical dimensions and
weight:
10 cms high and 11.5 cms in
diameter, and weighing in at
around 300g
Materials:
Cover made from
Polycarbonate
Media sizes:
Any standard size
Print Speed:
1.2 ppm (estimated according
to the prototype specs)
Print Quality:
Currently, the prototype can
reach up to 96x192 dpi. The
final product will have higher
resolution
Ink Cartridge Configuration:
One black cartridge
Connectivity Technology:
Wireless
Interface:
Bluetooth, Bluetooth BPP

Connections:
1 x MicroUsb
Battery Type:
Lithium Polymer
Run Time (up to):
1 hour
Charge Time:
3 hours.
Supported OS:
Android, IOS, Linux, OSX,
Windows
First Up:
The first version will print in
grayscale, while the printer
itself comes in two colours –
Mars black and Titanium
white – and will be made out
of Polycarbonate. This version
of the printer does not include
stabilising sensors.

Availability:
From January 2015

And what an innovative device it is proving to
be. First and foremost, the Pocket Printer is
entirely ﬁtting for our ultra busy, on-the-go,
day-to-day lives. It has a rechargeable battery
with an on/oﬀ switch, connects directly to
smartphones and PCs, and it allows the user
to print on any size piece of paper.

1,000 PAGE CAPACITY

So, how exactly does it work? The printer is
activated by sliding a hatch at the bottom of
the printer, which reveals the inkjet. The

USB connection for battery charging is also
located on the bottom of the device. But it’s
small and you won’t be able to print many
pages, right? Wrong! The inkjet lasts for over
1,000 printed pages and the battery lasts for
over one hour per full charge.
“Our printer is based on an omni-wheel
system that allows it to accurately turn and
drive in any direction,” explains ZUtA Labs’
co-founders Tuvia Elbaum and Matan Caspi.
“The printer was designed in a

‘I GET A KICK OUT OF YOU’ – CASHING IN ON WONDERS OF THE WEB
Beethoven raised money in a
similar way to Kickstarter –
only without the wizardry of
the Web, of course.
To get ﬁnancial backing for its Mini
Mobile Robotic Printer, ZUtA Labs
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turned to Kickstarter, an intriguing
way to fund creative projects.
Kickstarter is home for everything
from ﬁlms, games and music to art,
design and technology, and is full of
projects, big and small, that are

brought to life through the direct
support of people who like what
they see and want to oﬀer their
backing in hard cash.
Since its launch in 2009, more
than 6 million people have pledged

Pocket-sized Printer

.MAGIC!
designer” (who attended the elite design
academy Bezalel), while Leon Rosengarten
and Gilad Schnurmacher (Hadassah College
and JCT, accordingly) are “the crazy
engineers” with profound skills and
experience in robotics. Backing up all of this
energy and creativity is Jack Gottesman,
who leads Zuta Labs’ social media and
marketing eﬀorts.
“We started this project at our college, the
Jerusalem College of Technology, in the
Friedberg Entrepreneurship Program,”
recounts Caspi. “Students of the program
were instructed to come up with an idea
and a sustainable
business plan. After
“Our printer is
going through the
based on an
rigorous acceptance
omni-wheel
process, we got
system that
accepted and were
allows it to
given capital, usage
accurately turn
of the college’s
and drive in any
facilities and
direction.”
guidance from the
professors, in order
Matan Caspi
to start turning our
dream into reality.
comprehensible manner, in order to help
the user place the printer properly at the
top of the page and guarantee an accurate
outcome.” Who, then, are ZUtA Labs?
Nothing less than a team of out-of-the-box
thinkers who care passionately about design
and usability, and know that there is a better
way to print things on the go. Piloted by
Caspi and Elbaum, who studied business
and technology in the Jerusalem College of
Technology, the team also features Yonni
Stein, described as the company’s “kickass
$1 billion, funding over 60,000
creative projects. ZUtA Labs set
itself a target of $400,000 and had
comfortably exceeded that mark
when the deadline was reached on
10 May this year. The principle
behind Kickstarter is nothing new,

COMPLETE PROTOTYPE

“We Grst built a proof of concept, then a
minimal-functional prototype and are now
working on designing the actual complete
prototype. We decided that it’s time for us
to turn to the public and ask for your help
with Gnancing in order for us to Gnalise the
DFM and start the production of this cool
and useful product. We all got together to
add some innovation to the printing
industry. Being students, we worked on our
laptops in diFerent places, libraries,

though. Creative works were
funded this way for centuries.
Mozart, Beethoven, Walt Whitman,
Mark Twain and countless other
artists got backing not just from
large patrons, but by soliciting
money from smaller patrons, often

classrooms, cafés, trains and out in the
sunshine,” he says. “We were able to do
so, because we had everything we needed
with us on our phone or laptop. Yet we
always found ourselves struggling to Gnd a
place to print once the work was done.
When we looked into buying a portable or
mobile printer, it was hard to believe that in
2014 (well, 2013 at the time) there was no
real mobile printer out there – and that’s
when we knew we were on to something.”

AMAZING RESPONSE

That ‘something’ caused quite a stir, as the
team’s appeal for ‘Kickstarter’ funding to
help them set those wheels in motion
caught Gre. “Word spread about our printer
and the feedback we’ve been getting ever
since is amazing!” states Caspi. “We would
like to thank everybody for their
overwhelmingly positive response and
diFerent cooperation oFers we’ve received
from tech giants, accelerators, product
development companies and investors.”
One of the oFers to come ZUTA’S way
was from Microsoft – to present at its
prestigious innovation event in Israel,
ThinkNext. The event took place in April
and was a big success. “The response we
received at the conference was more than
amazing,” adds Caspi. “We are super
motivated, thanks to the great response and
vibe we’ve gotten from everyone who’s
seen the project.
“Once we Gnish the campaign, we will be
sure to leverage the best of our resources,
oFers and opportunities, in order to deliver
the best product to our potential
customers.”

called subscribers. In return for their
support, these subscribers might
have received an early copy or
special edition of the work they
were bringing to fruition. Kickstarter
is an extension of this model, only
turbocharged by the web.
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Bridging the gap

Chest

reconstruction
Quinton Calleja, project engineering manager, MSC Technologies,
B.Eng (Hons) AMRIN (Associate Member of the Royal Institute of
Naval Architecture) oﬀers his insights into capitalising on the use of
design tools and methods to develop an artiﬁcial rib bridge

Fig 1: Basic Design Cycle
Function

Problem analysis

C

hest wall reconstruction
surgery is, unfortunately,
a common procedure, in
which the cardiothoracic
surgeon removes a portion
of the patient’s chest wall. The scope of this
procedure can vary in nature. However,
most of these are directly related to cancer
invasion of the chest wall. Lung cancer and
cancer of the ribs are usually the main
culprits; amputation is the only known
solution that can guarantee the removal of
the malicious lump.
The functions of an artiﬁcial rib implant
include keeping the structural integrity of
the chest wall in a ﬂexible manner,
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Criteria

Synthesis

protecting the vital internal organs from any
blunt force trauma ;and, most importantly,
prohibiting any lung collapse during
breathing. Lung collapse is considered the
most severe complication resulting from
chest wall resection; if the defect is not
correctly repaired, the patient would
succumb to respiratory failure.

Provisional design

Simulation
Expected properties

Evaluation
Value of the design

Decision
Accepted design

Approved design

Rejected
design

THE BIG CHALLENGES

The main challenges associated with the
design and manufacture of artiﬁcial rib
implants, and which need to be addressed,
include: design of a ﬁxing means between
the device and the native rib; manufacturing
complexity; diﬃculty to accommodate
diﬀerent defect sizes; and providing patients

Bridging the gap

systematically approach the design task, the
basic design cycle (Roozenburg & Eekels,
1995), illustrated in Fig 1, was employed.

DESIGN TOOLS

Design tools and methods utilised in the
problem analysis included a quality
functional deployment (QFD) that was used
in conjunction with market research ﬁndings,
so as to identify the most important product
speciﬁcations. These included simplicity,
good ﬁxation to the native bone, easy
malleability to the patient’s chest wall
contour and patient comfort. These design
speciﬁcations were based on the medical
requirements as per the feedback received
from the local cardiothoracic surgeons.

The success of the artiﬁcial
rib bridge lies in the
simplicity of the design, ease
of manufacture and ease of
use by surgeons. This idea
won the IED Malta 2012
best student’s project award.
The project was supervised
by Dr Ing. Philip Farrugia,
from the Department of
Industrial and
Manufacturing Engineering,
and Mr Aaron Casha,
from the Department of
Anatomy, at the University
of Malta.

with a comfortable rib implant. Following
extensive research in this ﬁeld, it was noted
that, in most of the cases where some kind
of chest reconstructive surgery was
required, the device that was used to
correct the chest wall was custom built. The
lack of commercial oﬀ-the-shelf products
forces cardio thoracic surgeons to create
custom implants.
Regrettably, most of these implants would
have been made in a relatively short period
of time, without the requisite amount of
research and almost no testing procedures.
This project addressed what previous work
has failed to produce: namely an oﬀ-theshelf kit of artiﬁcial rib implants that are

intended to accommodate diﬀerent defect
sizes, whilst oﬀering a good and safe
ﬁxation.
The main objective of the project therefore
was to develop an innovative artiﬁcial rib
bridge replacement that would facilitate
chest wall reconstruction surgery patients
by employing a range of diﬀerent design
tools and methods.

DESIGN METHODOLOGY

Due to the sensitive nature of the device
being designed, a background analysis
regarding the current European directives
relating to class 3 medical devices proved
crucial (European Parliament, 1993). To

In order to explore diﬀerent ﬁxation means,
several design tools were employed
including brainstorming, freehand sketching,
SCAMPER checklist and morphological
charts. In order to enhance the ideas in
relation to the design process, several
existing products were considered as a
means of inspiration, such as plastic wall
plugs, electrical crimpers and bolts.
Eight diﬀerent concepts have been
generated, examples of which are shown in
Fig 2 on the next page. The ﬁnal concept
was selected using a decision matrix. It must
be mentioned that, due to a pending patent
application, the ﬁnal design concept
generated cannot be disclosed in this article.
During the solution analysis, a virtual CAD
model of the chosen concept was physically
built in ABS by means of a fused deposition
modelling (FDM) printer. The ABS model
was then checked for any ﬂaws in the
design, as it also was by the cardio thoracic
surgeons. Based on the feedback received
from the surgeons, the virtual model was
modiﬁed. It was then physically produced in
titanium on an Electron Beam Melting
(EBM) machine. However, it resulted that
the titanium prototype was too rigid to be
manipulated by the cardiothoracic surgeons.
Given this major setback, the implant was
redesigned in order that it could be
manufactured from a sheet of Ti-6Al-4V ELI
by utilising a water jet cutter. The result
from the actual change in the manufacturing
process was achieved.
The design of this medical device was highly
intriguing, as several variables had to be
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Fig 2: Examples of
concepts generated
for ﬁxing the device
with the native rib

considered. The most notable diﬃculty was
the actual material to be used, in order to
produce an implant that was biocompatible,
while also long-lasting, and which provided
the required structural speciﬁcations.
The design of the device was a challenge in
its own right, since the device invented had
to cater for all the diﬀerent rib geometries,
while keeping the design as simple as
possible. Another diﬃculty encountered
was the fact that the device had to have a
predeﬁned length, but still needed to cater
for diﬀerent-sized chest wall defects.

LIFE-SIZE MODEL

The ﬁnal prototype was installed on a lifesize skeleton model by a cardiothoracic
surgeon whilst under surgical operative
conditions. The evaluation of the created
prototype was carried out by four of the
leading cardiothoracic surgeons at Mater
Dei Hospital in Malta. The evaluation
exercise was accomplished by means of
a focus group and its aim was to collect
quantitative, rather than qualitative, data,
given the limited number of surgeons
available.
The qualitative data gathered provided a
degree of evidence that the device created
was easy to install and oﬀered superior
ﬁxation strength when compared to other
methods. It was also easy to shape the
device so as to take the chest contour of
the actual chest wall of the patient. Given
that the device is a class 3 medical device, it
was not possible to carry out any in vivo
procedures without more testing.
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COMPETITIVE MARKET
“There are a number of devices on the
market for treating rib fractures and rib
resections,” explains Quinton Calleja.
“The Orst, STRATOS from MedXpert,
has been reviewed by thoracic surgeons
on the Cardiothoracic Surgery Network
(CTSNet). Although generally
favourable, the surgeons commented
that this device is poor when it comes
to ‘anchoring of the clips to either the
transverse vertebral processes or
anterior costal cartilages’.*
Another device, the RibLoc Rib
Fracture Plating System, comes from
ACUTE Innovations. Similar to our idea,
the artiOcial rib, the RibLoc is also an
oN-the-shelf product, available in three
diNerent sizes. The limitation of this
device lies in the fact that it uses screws
to attach it with the native bridge.”
The above devices are considered
direct competitors to the device that is
featured in this article, which, Mr Aaron
Casha, cardiothoracic surgeon, Mater
Dei Hospital, and lecturer, University of
Malta, points out: “can be extended to
stabilising the chest wall in operations
repairing pigeon chest and funnel chest
deformities; and also for repair of
broken sternotomy incisions after
cardiac surgery when the sternal bone
is in pieces and cannot hold wires."
*http://www.ctsnet.org/sections/
clinicalresources/thoracic/expert_tech-43
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Focus on Training

Growing pains:
Time to act
Manufacturing is growing again, prompting successful companies to
ramp up new product development, and grow their engineering and
design teams. Training is a vital ingredient of that impetus

T

he new growth in manufacturing
now being seen is due not only
to organic domestic and export
demand, but also because
manufacturers are returning production to
the UK from low cost oﬀ-shore locations.
“One of the often quoted rationales for this
on-shoring is to increase the speed of
reaction to the customer needs and this
should mean more UK-based engineering
designers,” says Dr Steve Chicken,
Manufacturing Growth Director, EEF, the
manufacturers’ organisation.
“Yet anecdotal feedback from EEF and IED
members is that newly recruited
engineering designers take too long to
become productive in the commercial
reality of businesses where every penny
counts and speed is of the essence. This is
backed up by a recent survey *, which
showed that over 50% of engineering
graduates do not meet their employers’
standards – and this is increasing year on
year” Steve added.

●
●
●
●

Constructively participate in a multidisciplinary engineering project
Conﬁdently use basic design tools (eg
FMEA, Design for Manufacturing)
Create understandable technical reports
Demonstrate a working understanding
of the importance of intellectual
property.

Of course, training is not just for new
recruits. “A visible commitment to
continuous professional development is an
essential employee retention tool, which
will only grow again in importance as the
job market improves,” states Dr Chicken.
“Put this alongside relevant training as part
of the journey to Chartered Engineer status
and you have a compelling package of
reasons to invest in up-skilling your
engineering team.”

Universities and further education provide
excellent theoretical knowledge and often
include valid industrial project aspects to the
course. “What is missing is the basic
foundation of a productive junior engineer
in a manufacturing company,” he adds. “IED
and EEF members list the following major
gaps in junior engineers’ skill sets, namely
the ability to:

EEF and the IED have partnered to oﬀer a
package of low-cost, high-value training
workshops to address these needs. “EEF
and the IED are natural partners, with
common aims to represent and grow the
importance of engineering – speciAcally in
manufacturing context for EEF. EEF is
focused on helping manufacturing
businesses evolve, innovate and compete in
a fast-changing world, using its unique
combination of business services, UK and
EU government representation and industry
intelligence. Look out for more IED/EEF
partner events in future.

Produce a correctly annotated drawing
which can be meaningfully interpreted by
the business’s down-stream
manufacturing system, be it internal or
external and manual or automated

“Like the IED, EEF is a membership
organisation: its proAts are reinvested in the
development of member services, events
and campaigning work that help foster
innovation, enterprise and growth as the

●

For full details of all available
courses, see the EEF website –
www.eeftraining.org.uk – or
contact Dr Steve Chicken CEng
MIED on schicken@eef.org.uk
manufacturing industry – and your business
– evolve.”
The courses are available either as open
courses at EEF locations at Cambridge,
Hook (Hampshire), or Birmingham, or as
bespoke in-company workshops. IED
members can gain a 10% discount. This is
over and above any discount gained from
EEF membership.
*IET Engineering and Technology Skills and
Demand in Industry Annual Survey 2013
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Olympian Challenge

SPORTING
CHANCE
Fancy designing and building a racing canoe that might be a lifeline for future
Olympic hopefuls? Only the cost has to come in at less than £200 in total?
Jim Flood has thrown down that very gauntlet

I

t sounds like the stuﬀ of dreams – to
build a racing canoe or rowing boat for
less than £200 that could help resourcepoor countries to develop athletes with
the potential to compete in the Olympic
Games. Except, in this case, that dream may
soon become a reality.
The man behind the project to make this
happen is Jim Flood, who works for world
rowing federation FISA as a development
coach for East and Central Africa, and is
also a former sub dean of the Faculty of
Technology at The Open University. His
plan is to launch a competition that will
invite universities, schools and rowing clubs
to design and build a craft that doesn’t
skimp on design or performance in any way.
And all for that modest price.
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But what exactly is it that has inspired him
to pursue this project? “Such boats are
needed to facilitate the growth of rowing
and canoeing in resource-poor countries, so
that they can develop their own structures
to favour the expansion of sport in their
country. With the help of Olympic
Solidarity [a body whose aim is to organise
assistance for all the National Olympic
Committees], national associations have

Olympian Challenge

been established with the aim of promoting
the sport – and of developing athletes with
the potential to compete in the Olympic
Games,” he says.

one of the key aims being to: “Increase
awareness among leaders of industry,
opinion makers and the general public
about engineering as a dynamic and
innovative profession essential to society.”
“Engagement in the project promotes
teamwork, and takes the participants
through the process of design, modelling,
construction and testing,” he explains. “The
teams are marked on the quality of their
design process, an oral presentation of their
results, as well as the aesthetics and
performance of their ﬁnal product.”

“There is also a need to replace small
oﬀshore ﬁshing boats damaged by severe
storms, such as happened recently in the
Philippines. In many of these areas, timber is
becoming an increasingly scarce resource.”
The idea for the competition has its origins
in the concrete canoes races that began in
the ‘70s in the USA as a design, make and
test project for undergraduate civil
engineers.

POWERFUL DRAW

These are still running annually and attract a
large number of entries through 20 regional
competitions, the winners of which proceed
to a grand ﬁnal. “Concrete has a long been
used as a boat building material, but using it
for canoes is much more of an engineering
challenge – which, of course, is the main
point of the competition,” Flood adds.
The US competition is sponsored by the
American Society of Civil Engineers, with

Flood’s proposal is to run a similar
competition here in the UK that would oﬀer
undergraduates, and possibly students in
schools and colleges, the opportunity to
take on a practical design challenge that has
direct beneﬁts to people in Africa and Asia
where rowing and canoeing are being
developed as new sports – and cost is a
serious limitation. It is also the case that
rowing and canoe clubs in Europe and
North America might be interested in
providing boats that will widen access to
their sport at a reduced cost, he adds.
However, there will be one signiﬁcant
diﬀerence from the US competition – and
that is the material used. “Instead of using
concrete,” he explains, “I’m suggesting
Plastazote, a closed-cell foam that can be
formed in a number of ways. First of all, it is
light, so that boats are easily transportable.
Also, it has ‘built-in buoyancy’, and is easy

to fabricate and repair.” (To see one
example, visit www.theopenboat.org.)
Plastazote is manufactured in the UK by
Zotefoams Ltd and is mainly used in the
packaging industry. “If you have an
expensive camera case, the chances are that
the interior is Plastazote,” says Flood.
“It is also used for packing in shipping
containers, so there are possibilities for
recycling it at ports of entry to the target
countries. Small pieces are easily heat
welded to form larger sheets.”

HOW IT MIGHT WORK

The basic boat hull is made from one piece
of Plastazote closed cell foam 4000mm
x 1000mm x 50mm and four strips of
softwood 4000mm x 50mm x 12mm
The joints at the ends are welded with a hot
air (paint stripper) gun. The cost, buying the
materials in small quantities, is around £120
Plastazote is used in the container packing
industry to protect sensitive equipment – so
it might be possible to ﬁnd a source to
recycle into a boat. Smaller pieces are easily
welded together to make a larger sheet
This size of Plastazote sheet provides a
buoyancy of around 200 kilogrammes (if
fully immersed in water)
Plastazote is very tough and should prove
more durable than GRP (ﬁbreglass).
However, it can be cut by sharp edges –
such as stones in shallow water – but you
simply cut the damaged area out and weld
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Main picture: Checking boats before rowing on
Lake Victoria. Left: Jim Flood. Above: an
oarlock (swivel) made from basic components.

in a new piece. The welds are just as strong
as the continuous sheet.
One of the plus points for a competition of
this kind is that it has the potential to attract
sponsors, both for the event and for
individual teams of competitors, he points
out. “The heats and ﬁnals of the races could
also attract much media attention,
particularly if the competition was linked to
an established event such as The Oxford –
Cambridge Boat Race or Royal Henley
Regatta. It is arguable that engineering is still
a ‘Cinderella’ subject and needs more of the
‘oxygen of publicity’, in order to stimulate
the interest of young people. Hopefully, a
project such as this would help to change
that perception.”

IN PARTNERSHIP

The teams of competitors would be
encouraged, as part of their design
research, to link up with rowing and canoe
clubs in Africa and Asia – and to arrange for
their ‘partner club’, village or organisation
to receive the boat that they produce. The
sponsorship might also provide for
scholarships to send successful teams out to
their partner organisations to work with
them to produce more boats.
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“Currently, boats for canoeing and rowing
are imported to Africa and Asia at
considerable expense to Olympic Solidarity
and often to the National Federations,
which has to pay up to 25% import duty on
the full cost,” states Flood, “and this project
has the potential to facilitate local
production and to beneﬁt the local
economy.”
So what exactly is the design brief? “The
speciﬁcation would be for a two-person
canoe or rowing boat, with any additional
equipment, such as riggers or sliding seats,
having the potential to be manufactured
locally, using readily available materials.
There is also the possibility of having a
sailing version that would be based on the
Va’a type of outrigger boat. This is a type of

canoe featuring one or more lateral support
ﬂoats, known as outriggers, which are
fastened to one or both sides of the main
hull. Smaller canoes often employ a single
outrigger on the port side, while larger
canoes may employ a single outrigger,
double outrigger, or double hull
conﬁguration. The sailing canoes are an
important part of the Polynesian heritage,
and are actively raced and sailed in Hawaii
and Tahiti.
“If this is to happen, we need an engineering
organisation to take a lead on this and set
up an organising committee that will invite
participation from other interested bodies,
such as British Rowing, the British Canoe
Union, the Design and Technology
Association, and The Engineering
Professors’ Council,” he concludes.

Obituary

Dr EWH ‘Giff ’ Gifford OBE DSc FICE FIStructE FRINA

An inspired engineer
Dr Edwin ‘Giﬀ’ Giﬀord – an inspired and inspirational civil engineer, structural
engineer and naval architect – passed away on 16 May this year at the age of
93, after a long illness.

A

remarkable
innovator, inventor
and pioneer whose
work has had
international inﬂuence,
particularly in the ﬁelds of
bridges, roads, hovercraft, ﬁshing
and marine archaeology, Giﬀ
pioneered the use of
prestressed concrete, along with
an innovative approach to
construction to achieve very
low-cost structures. He later
became deeply involved in the
commercial development of the
hovercraft, in designing and
building wooden ﬁshing boats in
India and other parts of the
third world and, latterly, the
reconstruction of ancient ships.
Giﬀ recognised the advantages
of using prestressed concrete
whilst designing and organising
the building of road and
footbridges for Hampshire
County Council. In 1951, he
founded his own civil
engineering design consultancy
EWH Giﬀord & Partners and, in
collaboration with Southampton
building contractor Udall,
devised a new prestressing
system that became known
internationally as the GiﬀordUdall system. It used wire and
strands of metal to strengthen
concrete and was soon adopted
around the world. Giﬀ designed
the superstructure for two
major bridges in Australia – the
Narrows Bridge over the Swan
River in Perth and the Tasman
Bridge in Hobart, breaking new

ground in scale and economy.
These elegant, minimal
structures reﬂected his belief
that good engineering should
consider aesthetics as well as
function.
Through his innovative thinking,
structural expertise and
enthusiasm for engineering
challenges, GiBord & Partners
(acquired by the Danish group
Ramboll in 2011) expanded into
a successful, award-winning
practice. Its initial collaboration
with Sir Christopher Cockerell
on the landing and terminal
facilities for hovercraft around
the world led to GiB ’s own
signiCcant involvement in this
revolutionary mode of
transport.

In 1965, he became a founder
director of Hovertravel Ltd, the
world’s Crst passenger
hovercraft service, which still
provides the fastest link to the
Isle of Wight. He later founded
GriBon Hovercraft Ltd, which,
with his son John, he successfully
developed to become the
world’s leading manufacturer of
small to medium sized
hovercraft. Also with Sir
Christopher and others, he
founded Wavepower Ltd,
pioneering the development of
marine renewable technologies.
Another notable achievement
was his recognition that beach
landing Cshing craft should
improve, rather than replace,
indigenous methods of Cshing in
many parts of the Third World,
and he set about designing and
developing small sailing Cshing
vessels, eventually settling on
plywood craft with ‘stitch and

glue’ hull constructions. There
are an estimated 10,000
plywood Cshing boats, derived
from this initiative, working in
India today. GiB was awarded
the OBE in 1981 for his work in
this Celd.

In 1948, GiB had married Joyce
Alexander, a geographer and
fellow student at King’s College,
London and, when she was
oBered a lectureship at
Southampton University, they
moved to Hampshire. His longThe Rhineﬁeld bridge in the New Forest, time commitment to
designed by ‘Giﬀ ’ Giﬀord – recognised Southampton University, which
by ICE as the ﬁrst post-tensioned
began with Joyce’s lectureship
concrete bridge designed in the UK
and their shared involvement
and listed by English Heritage.
with the university rowing club
and continued with his role as a
member of Council, resulted in
him being awarded an honorary
doctorate. Joyce died on 31
March this year.
GiB leaves three children – John
a mechanical engineer, Alex a
musician, and Jane an artist – and
three grandchildren, Rachael,
Katherine and Matthew.
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Storming solution

After the

FLOOD
The ﬂoods that struck the UK last winter cut oﬀ many towns and
villages. Eleanor Fosberry recounts how one engineering solution
saved the day for Litchﬁeld in Hampshire

Eleanor Fosberry IEng
MIED, an engineer at
Hampshire County Council
(HCC), worked on
delivering a solution to
maintain access to the
village.

access to Litchﬁeld. Temporary Vertical
Containment Barriers (TVCBs) and
Temporary Higher Vertical Containment
Barriers (THVCBs) were installed to retain
the temporary construction. The build-up
comprised of suﬃcient quantities of shingle
to provide a free draining base at a suitable
level above the ﬂoodwater, upon which to

construct the road surface. 300mm
diameter twin wall perforated pipes,
weighed down with sandbags, were installed
at intervals as the shingle was laid, facilitating
the draining of ﬂoodwater in due course.
Recycled sub-base was placed above a
geotextile membrane and a surface course
then laid.

The storms that swept relentlessly across the
UK last winter created many engineering
challenges – a key one being maintaining
access to towns and villages across the
country, hit by rising ﬂoodwater. One such
instance was the combination of groundwater and surface water ﬂooding that cut oﬀ
the village of Litchﬁeld (just oﬀ the A34, near
Whitchurch) from the public highway.
Eleanor Fosberry IEng MIED, an engineer at
Hampshire County Council (HCC), worked
on delivering a solution to maintain access
to the village. The southbound A34 slip
roads at the Litchﬁeld junction were closed
and the ﬂoodwater in the ﬁeld adjacent to
the carriageway was 4m deep in places.
Residents were forced to use a private
unsurfaced farm track to gain access, which,
due to the poor weather conditions and
increased traﬃc, was rapidly deteriorating,
leading to concerns that the emergency
services would not be able to access
Litchﬁeld, if required.
In the absence of any other feasible options
(such as damming the road and pumping
out the water), a temporary raised
carriageway was constructed to restore

24

Construction specifics
Construction time
4.5 days
Construction cost*
£160,000
Barriers
TVCB (0.8m high,
2.5 tonne): 56 No.
THVCB (1.4m high, 5
tonne): 51 No.
40mm shingle
480 tonnes
Sub-base
200mm recycled
planings
Surface course
610m2 of 55mm High
Stone Content

Depth of
floodwater on
carriageway
800mm
Length
140m
Width
4m (5m at the bend
to accommodate
HGVs)
Drainage pipe
spacings
6m
*Much of the
materials cost was
offset by recycling
materials for other
projects.

HCC’s subcontractor R&W Civil Engineering
was instructed to construct the causeway,
having completed a similar one at Andover
Road North, Winchester, mere weeks
beforehand. Work commenced on Monday,
24 February, and the road was reopened on
the morning of Friday, 28 February. The
gangs worked long shifts, ensuring the road
could be reopened as soon as possible.
The short construction periods were
possible through the innovative use of
existing oﬀ-the-shelf products with limited
procurement times, rather than bespoke
retaining solutions. Close liaison and supply
chain partnering were instrumental in
minimising mobilisation times.
One of the challenges associated with this
project was sourcing suﬃcient quantities of

Storming solution

for the villagers to use the private track
during the closure. Concerns were raised by
a resident about the length of the
alternative route (via the private track), due
to a nearby road being closed on account of
Aood damage. HCC brought forward repair
works on this road, allowing it to be
reopened prior to the removal of the
causeway. These enabling works reduced
the residents’ alternative route during the
closure by 32km in each direction.

A temporary raised
carriageway was
constructed
to restore access
to Litchﬁeld
TVCBs and THVCBs, in a short lead time,
particularly given that R&W Civil Engineering
had depleted the source of easily available
TVCBs in the recent construction of the
causeway at Andover Road North.
Recycled sub-base was utilised to maximise
the sustainability of the construction and,
when the causeway was removed, the
TVCBs, THVCBs, shingle, sub-base and
surface course were recovered and stored
at a HCC depot for later reuse.
Consultation with stakeholders and
residents inAuenced the design, which
included a thicker sub-base, an extra layer
of geotextile and a wider bend to
accommodate the 44 tonne articulated
lorries that required access to fulﬁl Litchﬁeld
Estates grain supply contracts, despite the
Aooding. During construction, HCC
continued to liaise with Litchﬁeld residents,
providing daily email updates, while site staﬀ
provided further key information.
The project reopened access to Litchﬁeld
village, allowing residents and emergency
services a reliable route into and out of the
village along public highway. Local MP Sir
George Young (former Secretary of State
for Transport) formally reopened the road
on 28 February, saying: “The lack of access
to the village due to Aooding had been a
growing concern for Litchﬁeld residents. I
am sure they are all relieved to see that
HCC has implemented a solution, which

means the road can remain open, even with
Auctuating water levels. I would like to thank
the council for taking action to reconnect
the village.”
Residents have also expressed their
gratitude: “All the contractors and council
engineers worked together and it all
happened as we were told it would. Some
of the contractors ended up working long
hours into the night. It was so impressive
that the person pulling this together
managed to get all the contractors lined up
to follow on when it was their turn. It was a
breath of fresh air to see all this coming
together and seemingly so smoothly. The
contractors working in the cold water for so
long seem to keep smiling. All the
contractors were prepared to come and
talk to us, and say how things were going.”

CAUSEWAY REMOVAL

As Aoodwater subsided, HCC monitored
groundwater levels at a nearby borehole to
establish when it would be advisable to
remove the causeway. Whilst groundwater
remained high, there was a risk that one or
two days of rain would lead to carriageway
Aooding again. Once the levels fell
suBciently, HCC liaised with R&W Civil
Engineering and the Litchﬁeld residents to
schedule the removal of the causeway. The
removal of the causeway required the
closure of the road into the village – HCC
secured permission from the landowners

The works to remove the causeway
commenced at 7am on 28 April, with R&W
Civil Engineering gangs working 24 hours to
recover the material as quickly as possible.
Once suBcient material was taken away, it
was possible to inspect the damage to the
underlying carriageway. Considerable areas
were in need of repair, due to the Aood
damage and additional damage incurred as a
result of construction and removal of the
causeway. Resources were reassigned, in
order to obtain the correct plant, material
and staﬀ to resurface the carriageway as
soon as possible. Preparatory work for the
resurfacing took place on 1 May, with
resurfacing completed that night. The road
markings were installed and refreshed
where required on the morning of 2 May,
allowing the road and A34 slip roads to be
reopened that lunchtime, in time for the
bank holiday weekend.

EXCITING AND CHALLENGING

“This was an exciting and challenging project
to be a part of,” says Eleanor Fosberry,
“working closely with our supply chain
partners to deliver an engineering solution
that made such a diﬀerence to the local
community.” The project was put forward
for the ICE Excellence Awards, in a joint
submission with the Andover Road North
causeway. (At the time of writing, the
submission had been shortlisted, but the
outcome not yet known.)
HCC received much praise from the
villagers for their swift action in constructing
the causeway to restore access to the
village, and also for the enabling works and
the swift removal of the causeway. By
delivering this innovative engineering
solution and meeting tight deadlines, the
HCC team provided signiﬁcant community
beneﬁt to the residents of the village of
Litchﬁeld – at a time when they most
needed it.
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High-ﬂying
ambitions

Senior design engineer Jason Leinster BSc(Hons) IEng MIED works right at the cutting edge of the
feature ﬁlm world, providing the industry with creative special e,ects design and products. Here, he
talks about the path he carved out to this exciting career and his pursuit of Chartered Engineer status

R

ight now, senior design engineer
Jason Leinster is working on
Marvel Studios’ next Avengers
movie, ‘The Age of Ultron’.
Exhilarating it most certainly is, but highly
demanding, too – this is a mega production,
demanding all of his design skills and input.
Jason Leinster studied Engineering Product
Design at South Bank University, unleashing
a 20-year career in the media industry by
joining Europe’s largest special eﬀects
company Artem Visual Eﬀects as an eﬀects
technician. “I predominantly worked in
advertising, television, computer games and
movies,” he says. “Although there was no
mentored professional development
programme, I gained a wide range of
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experience and learned experientially. I rose
through the ranks and, in 2004 started, my
own company, Eﬀects Engineering,
specialising in special eﬀects, stunt and
camera system engineering design.”
Jason now works on a variety of
technologically challenging engineering
design projects, with even more challenging
deadlines, such as the one-man submarine –
pictured – which was built in three weeks
and ﬁlmed in Liverpool’s tobacco docks and
Pinewood Studios’ underwater stage.
But he has other goals he wishes to achieve,
too, as he explains: “Like many working
engineering designers, I wish to progress to
become registered as a Chartered Engineer

(CEng) with the Institution of Engineering
Designers (IED), but :nd it impossible to
take time out to attend university-based
higher education to meet the grade.
“The Engineering Council has therefore
developed ‘Engineering Gateway Degrees’
as a cost-eﬀective, ﬂexible work-based
pathway to gain the necessary academic
quali:cations and develop the required
competence for professional quali:cation as
an Incorporated (IEng) or Chartered
Engineer (CEng), without needing to leave
employment.” The Engineering Gateway
programme is recognised by the IED.
After investigating diﬀerent options, Jason
joined the MSc Professional Engineering

Gateways to Success

Main photo: Actor Chris Pratt ﬂying the
Milano Spacecraft in Marvels’ ‘Guardians
of the Galaxy’ (2014).
Below: Hydra one-man submarine.
‘Captain America: The First Avenger’.
Right: Levitating Cement Truck. ‘Thor:
The Dark World’ (2013).
Images Courtesy of Marvel Studios.

distance learning programme at Aston
University in early 2013 to further advance
his engineering knowledge and qualify to
apply for full CEng status. He is scheduled
to complete his degree in early 2016.
“Each programme creates an individual
pathway of learning, as well as development
of professional competencies tailored to
each student’s needs, in consultation with
their employer, academic institution and the
IED. Based around the engineering
designer’s work, it meets the needs of the
employer. The programme begins by
comparing existing competencies with those
needed to meet the requirements for
Chartership.”
This process clearly identiﬁes the areas
which each module of the individual degree
needs to focus upon to meet the
Engineering Council’s registration
requirements. Successful completion of a
Gateway degree programme results in the

award of either a Bachelors or Master’s
degree. The structured programmes mean
that each individual’s professional
competencies are enhanced, in preparation
for their professional review.
Programmes accredited by the Engineering
Council use the approved logos shown on
these pages. “Embarking on part-time
Gateway degrees, particularly as a mature
student while working full-time, can be
demanding,” Jason states. “It is extremely
challenging to balance work, life and study.
There are, however, many beneﬁts for both
individuals and their employers as noted by
the Engineering Council (see panel, next
page). My studies so far at Aston
University have led to a deeper and
greater understanding of how to
introduce, manage and successfully
exploit new technologies, such as
large-scale 3D printing,
photogrammetry and
previsualisation. Indeed, the
academic research and
practical application of
these technologies on live
projects, such as the
production of the Milano
Spacecraft for Marvel Studios’ new ﬁlm,
‘Guardians of the Galaxy’ (see photo) has
enabled the deep exploration of these
emerging technologies, while critically
examining current technologies, such as the
hydraulic motion rigs used to create the
ﬂying motion of the Milano spacecraft and
the levitating 13-tonne cement truck in
‘Thor The Dark World’.

SHARED VISION

Thor the Dark World begins with a rare
alignment of the Nine Realms, causing
singularities between the worlds where the
boundaries between them become blurred

and mixed. “Objects begin to disobey the
laws of physics, and appear and disappear
as they move between the Realms. This
presented a challenging array of eﬀects
requirements, such as the rotating cement
truck. We were all keen to revolve a real
cement truck on location, enabling director
Alan Taylor and the actors to fully
experience the action sequence.
“A previsualisation animation was produced
by the talented team from ‘The Fifth Floor’,
with close liaison between Alan Taylor,
visual eﬀects supervisor Jake Morrison,
special eﬀects supervisor Paul Corbould and
myself. As the sequence evolved, we were
digitally designing the mechanical rig to
achieve the required shots. Throughout this
development process, new digital models of
the rig were added to the previsualisation,
giving realistic constraints to the motion of
the animated cement truck. This process
enabled the director to explore creative
ideas, whilst enabling us to seamlessly plan
technical solutions, promoting a shared
vision.”
As the mechanical design was developed,
they were able to digitally model the
dynamic motion of the rig and further
analyse the design, utilising computer-based
engineering analysis methods. “This process
enabled us to verify our theoretical design
work,” adds Jason. “The ﬁnal design

FURTHER SOURCES OF INFORMATION
Engineering Gateways: http://www.engineeringgateways.co.uk/
Professional engineering: Competence (UK-SPEC): www.engc.org.uk/UKSPEC
Professional Career Development Loans: https:
//www.gov.uk/career-development-loans/overview
Disabled Students’ Allowance (DSA): https://www.gov.uk/disabled-students-allowances-dsas
Family Action Grant Search: http://www.family-action.org.uk/section.aspx?id=21211
Training and study at work – your rights: https://www.gov.uk/training-study-work-your-rights
Student Awards Agency for Scotland: http://www.saas.gov.uk/
Aston University, MSc Professional Engineering:
http://www.aston.ac.uk/eas/postgraduate/programmes/msc-professional-engineering.
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Gateways to Success

GATEWAY DEGREES: THE PAYBACK
Employer benefits
■ A flexible and cost-effective way of meeting company and employee aspirations, without
losing engineers from the workplace
■ A structured learning programme tailored to the needs of the employer
■ Results in an increased number of in-company professionally qualified engineers
■ Relationship with a university or college and the potential for knowledge exchange
■ Well qualified professional engineers provide a significant commercial advantage
■ Tendering or post-tender contract compliance, both in the UK and internationally,
increasingly requires key members of the project team to be professionally qualified.
Employee benefits
■ A workplace pathway to achieving academic qualifications, which leads to Incorporated or
Chartered status
■ Learning and the development of professional competence are linked to workplace activities
■ ‘Learning whilst earning’ means no loss of income
■ Support and mentoring
■ Better promotion prospects
■ Increased job satisfaction.
Benefits of IEng or CEng
Once qualified, engineers holding IEng or CEng status enjoy a number
of benefits, including:
■ Internationally recognised qualifications
■ Enhanced professional status and recognition
■ Improved career prospects
■ Greater influence within their organisation and industry
■ The use of the post-nominals IEng or CEng.

ICTTech
Advance
apprenticeship

EngTech

HND/FD
Further learning
to bachelors
level
Start
here

Accredited
bachelors
degree
Accredited
honours
degree

IEng

Further learning
to masters level
or accredited
masters degree
Further learning
to masters level
or accredited
masters degree

required that the cement truck rotate
around the same axis as the cement drum,
whilst at the same time contra rotating the
drum. This was achieved by attaching the
truck to a giant cantilever arm with shaft,
driven by a Staﬀa radial piston motor, more
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Assessed
professional
development
and experience

APPLICATION PROCESS

Aston University has provided Jason with
an academic and professional supervisor to
help guide him through the MSc and align
the course deliverables with the IED to
demonstrate the CEng competencies.
Applying for a Gateway degree
programmes is straightforward, he says:
■ Attain agreement from your employer
■ Apply to enrol with a university or
college oﬀering an Engineering Council
accredited programme
■ Join the IED.

GETTING THE FUNDING

Standard routes to registration as a professional engineer or technician
Approved level 3
qualifications and
assessed professional
development and
experience

cement truck hovering close to the ﬂoor as
it rotate; this was achieved by lowering and
raising the truck as it rotated with hydraulic
lift cylinders. All the drives, including the
cement truck drum, were synchronised and
motion controlled, enabling us to prerehearse and develop the motion sequence
of the truck prior to ﬁlming.”

“As long as you are studying at a rate of
25% of a full-time course, the normal routes
of funding are available for undergraduate
study. Unfortunately, there is little funding
available for postgraduate students.
However, there are a few bursaries
available, and some charities and trusts
sometimes provide grants that are often for
students from poorer backgrounds.”
While some students may be ﬁnanced by
their employer, Professional and Career
Development Loans (PCDLs) are one of
the most common ways of funding
postgraduate study. These are an option
well worth investigating. At time of
Engineering Designer going to press, only two
high-street banks were providing these –
Barclays and The Co-Operative. PCDLs are
available to anyone aged 18 or over who
has lived in the UK for three years, prior to
taking out the loan.

PROVEN PATHWAY
Assessed
professional
development
and experience

CEng

commonly found moving swing bridges or
driving marine winches. We balanced the
truck around the shaft by replacing the truck
wheels and engine with lightweight replicas,
lowering the weight of the truck to 13
tonnes. “Alan Taylor was keen to keep the

“The Gateway degree programme has given
me a workplace pathway to achieving
academic qualiﬁcations, which will lead to
Chartered status,” adds Jason. “Working on
academic modules I am most interested in
has been extremely enjoyable and
rewarding. Gateway degrees oﬀer a well
supported and mentored route to successful
Chartership, and I can strongly recommend
them as a way of developing professional
competencies and personal skills.”

What’s Happening

Lightning strikes Shard

A bolt of lightning struck the 87-storey Shard building during a brief thunderstorm in London. However, western Europe’s tallest
building, standing at 310m (1,016ft), appeared to be none the worse for wear after the experience. See the moment captured on video
at: http://www.bbc.co.uk/news/uk-england-london-27529745 (courtesy of Kirill Dementev).

IN BRIEF
2,000 magazine covers –
on one grain of salt

Advanced e-bus hits the road
T

he ﬁrst of a new generation of electric
vehicles to be seen on Europe’s roads
has opened its doors to passengers. The
Chariot e-bus runs without batteries and
can travel up to 20km on a few minutes’
charge upon returning to its terminal.
The new bus was launched in Soﬁa,
Bulgaria – revealed by the European
Environment Agency as having the highest
concentration in its air of sulphur dioxide
and carbon monoxide in Europe. The new

bus will not produce any direct CO2
emissions, only indirect, from electricity
generation, but less than one third that of
a normal diesel bus. Cutting edge ultracapacitor technology enables the bus to
capture energy from braking and use it to
propel the bus forward to reach previously
unachievable ranges. The technology, which
contains no toxic material, has been tested
in Shanghai for more than seven years,
clocking up more than 8 million kms.

BCS joins call for more women engineers

BCS, The Chartered Institute for IT, is working with educators, industry and
government to boost female participation in technology and engineering.
The institute has signed a pledge as part of the ‘Your Life’ campaign, which
aims to double the number of women studying engineering and technology
degrees at undergraduate level by 2030; boost the number of women
pursuing such careers; and increase the numbers studying maths and physics
at eighteen. Adam Thilthorpe (left), director of professionalism at the BCS,
explains: “Our pledge… aims to support a change in how women and girls
are encouraged to consider technology and engineering careers, and the
subject choices or vocational pathways that lead to them.”

IBM and its partner National Geographic
Kids are bringing to market a
microscopic 3D printer. The invention
could help scientists and engineers
around the world to prototype a new
generation of nano innovations, including
energy-eﬃcient transistors for
computers, tiny structures for studying
cells, microscopic security tags to
prevent the forgery of documents and,
for a little fun, a Guinness World Record
for the smallest magazine cover.
The last of these was achieved at the
USA Science and Engineering Festival in
Washington DC recently, with IBM
scientists and National Geographic Kids
– a publication designed to inspire young
adventurers to explore the world
through award-winning magazines,
books, apps, games, toys, videos, events
and a website – teaming up to create the
world’s smallest magazine cover at 11 x
14 micrometrers. At this size, 2,000 of
the covers could 4t on one grain of salt.

Maggie Philbin to present
this year’s BEEAs

We are delighted to announce that
President elect of the IED, Maggie
Philbin, will be presenting the 2014
British Engineering Excellence Awards.
See www.beeas.co.uk for more details.
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What’s Happening

Blaze ravages Macintosh’s
Glasgow School of Art

H

ollywood star Brad Pitt and Dr Who
actor Peter Capaldi are leading eﬀorts
to raise £20m to restore the ﬁre-ravaged
Glasgow School of Art.
The blaze, which appears to have started
when a projector exploded in the basement
of the iconic Charles Rennie Mackintosh
building, caused extensive damage. At the
time, students were working towards their

end-of-year assessments, with thier work
displayed throughout the premises. Much of
that work now destroyed.
The Scottish Government has also
pledged to contribute £750,000 to help
students replace their lost work.
Mackintosh is hailed as Scotland's most
inGuential architect and designer, with the
art school building considered by many to

be his ﬁnest achievement. He was only 28
when he drew up the designs for the
building, which features distinctive heavy
sandstone walls and large windows.
Of late, the school has produced many
of the UK's leading contemporary artists,
including three recent Turner Prize winners:
Simon Starling (2005), Richard Wright
(2009) and Martin Boyce (2011).

Everyman theatre is RIBA’s regional ‘Building of the Year’
Liverpool’s Everyman theatre has been named ‘Building of the
Year’ in the regional round of the 2014 Royal Institute of British
Architects Awards (RIBA).
The Everyman – whose multi-million pound regeneration was
our cover story in the May-June issue – won the ‘Building of the
Year Award’ at the RIBA awards. Designed by Haworth Tomkins
(Royal Court, Young Vic, National Theatre), the Everyman won

the accolade ahead of 33 other buildings that were entered in the
North West region.
Regional winners will be considered for a highly-coveted RIBA
National Award, in recognition of their architectural excellence (to
be announced at a London event in June). The shortlist for the
RIBA Stirling Prize for the best building of the year will be drawn
from the RIBA National Award-winning buildings later in the year.

Solar sensation lights up the Thames
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The world’s largest solar-powered bridge has opened
as part of London’s revamped Blackfriars station –
the ﬁrst station entirely to span the Thames.
The bridge itself boasts more than 4,400
photovoltaic panels across an area of 6,000m2 – that’s
enough to cover 23 tennis courts, crown the roof and
provide up to 50% of the station’s energy, which is
suﬃcient to brew up almost 80,000 cups of tea a day!
The design and installation of the PV panels was
carried out by Solarcentury, whose CEO Frans van den
Heuvel commented: “Our work at Blackfriars
demonstrates two key bene8ts of solar. First, it can
be integrated into the architecture to create a
stunning addition to London’s skyline. Secondly, it can
be integrated into the most complex of engineering
projects; in this case, being built above a construction
site, over a rail track, over a river. We are con8dent
that future major infrastructure projects can and will
bene8t from solar.”
For a time-lapse video of the solar panels being
installed, go to: https://www.networkrail.co.uk/
improvements/london-blackfriars.
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Write for your Journal

Engineering Designer needs good articles on matters
important to design. Why not write one? You will receive
help from the editorial team, should you need it.
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If you want to try your hand at writing a feature for
Engineering Designer, please submit an abstract (around
200 words), explaining what your feature is about, with
intended word count. (Features can be between 1,000
and 1,800 words.) It will then be forwarded to the IED
editorial committee for consideration.
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Who are we?

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

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

www.ied.org.uk

How do you join?
We have made the applications process as simple as we can.
To maintain the high standards of membership, we need all
prosprective members to:
■Complete
■
Completean
anapplication
applicationform
form
■Write
Writeaaprofessional
professionalreview
reviewreport
reportdetailing
detailingwhat
whatyou
youdo
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 memebershio and professional recognition, contact Sue
at the IED on 01373 822801 or send an email to:
sue@ied.org to discuss you next step.

Why become a member of the IED?
Membership of any professional recognition and status and
an acknowledged code of conduct to work to.
Membership of the IED gives you the added credibility of
being acknowledged for the role you play in Design and
Innovation, and helps to develop your skills and knowledge
in these areas.
As well as registration with the Engineering Council,
membership of the IED gives you the opportunity to meet
with other designers and discuss issues particular to your
field of expertise or interest. Many of our members prefer
to communicate primarily through the discussions 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 one another.
The IED is the only Institution that represents designers in
all Engineering and Product Design fields, plus those who
teach these skills.

