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VIEW FROM
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O

ne of the aspects of a professional organisation is that of being a
‘Learned Body’. That implies being a repository for the knowledge
base of the profession, a source of responsible opinion on matters
relating to that profession and a disseminator of knowledge to members.
In the old days, when craft guilds kept this knowledge, it was known as the
‘mystery’ of the craft, which those outside it were not allowed to know. This
exclusivity not only gave the practitioners an advantage, but protected others
from the dangers of using a little knowledge without being aware of the full
consequences.
Today, the knowledge base of a profession such as ours is very broad and
retained in libraries and databases. More is added by the publication of
experiences and research findings via magazines and journals, like this one,
and through conferences and courses. Our main
conference activity is the Engineering and Product
Design Education – E&PDE – series, which can
trace its routes back to earlier series, beginning
in 1979 with the Sharing Experience in
Engineering Design (SEED) conferences. I’ve
been going to these conferences since 1980,
so I see a lot of familiar faces and make new
Chair of the IED Colin Ledsome focuses on the IED’s
friends. The IED organises these conferences in
main conference activity – Engineering and Product
partnership with the Design Society, which took
Design Education (E&PDE) – and the role it plays as a
on the SEED work as a special interest group,
powerful information source for members
and the host organisation, usually a university
design or engineering department.
Conferences have been held in the UK and
across Europe, but attendees come from around the world. This year, E&PDE18
was at Imperial College London in its new Dyson School of Design Engineering,
from 5-7 September. In terms of the number of attendees, 175, and papers
published, 125, it was the most successful yet. Workshops were held at the
Royal College of Art, which has a joint course with the Dyson School. The topics
were wide ranging across the whole technological design field. The conference
dinner was in the Ivory Vaults at St Katherine’s Dock, with a 1920s theme.
Jo Winslow was the IED staff member who organised the event. She has
been with us less than a year and this was the first conference of which she
has been in charge. At Imperial, Jo was assisted by Nadine Pearce, PA to IED
CEO Libby Meyrick. Nadine is celebrating 25 years with the IED. Congratulations
to both.
As for E&PDE19, this will be held at the University of Strathclyde in Glasgow
from 6-8 September next year, so please put those dates in your diary. Abstract
submissions need to be in by 19 November, so don’t miss out.
Full details at: epde.info/epde2019.

Getting the
knowledge

Get Involved

If you would like to contribute to any discussions, write to:
Colin Ledsome
BEng MEng CEng FIMechE FIED MCMI FBIS MDS, Chair, at:
The Institution of Engineering Designers,
Courtleigh, Westbury Leigh, Westbury, Wiltshire BA13 3TA.
Or email: chair@ied.org.uk
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ASIDES

The Curta calculator
– a lifesaving design
A mechanical calculator that first came into being during World War II also
had its inventor counting his blessings. Colin Ledsome CEng FIED explains

valerybrozhinsky /stock.adobe.com

I

n 1930s Vienna, Curt Herzstark began working on a small
mechanical calculator, using a single drum to replace the
earlier large machines with multiple drums. He ﬁled an
initial patent in 1938. Then Germany invaded and his small
company was pressed into war work, producing instruments
for the German army. He had a Jewish father and in 1943 was
interned at Buchenwald concentration camp. His departmental
supervisor knew of his invention and encouraged him to
continue working on it to produce a gift for Hitler. This probably
saved his life.
As the war ended, US troops liberated the camp and Herzstark
found a workshop in Sommertal, which had the necessary skills
to produce three prototypes. The Russians were taking over the
area, so he escaped to Austria and ﬁled more detailed patents.
Eventually, Herzstark began production in Lichtenstein, and his
Curta calculators proved to be highly popular and were used in
most major industries until electronic ones took over the market
in the 1970s.
From their looks, a cylinder with a small crank on top, the
Curta was known as the peppermill. They ﬁt neatly in one hand
and the crank is operated by the other. The main function
is multiplication by successive addition or subtraction. One
number is set up on a series of sliders on the side. A register on
top counts the number of revolutions of the crank, which can
be set to count units, 10s, 100s etc. A second register gives the
answer. Division takes a little longer, and iterative methods to
produce square roots and other functions were possible.
The type I machine can set an 8-digit number, count 6 digits
of revolution and give an answer of 11 digits. Some 80,000 were
produced and sold in the USA for $125 in the 1960s. The slightly
larger type II, introduced in 1954, has an 11-digit entry, an
8-digit counter and gives a 15-digit result. Some 60,000 of these
were produced and sold for $175. The last Curta came off the
production line in 1972.
There is a type II machine, serial number 505027, happily to
be found in the IED’s collection of calculators and slide rules,
which is pictured here.

www.ied.org.uk
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Song of the Sky
It’s now 61 years since Britain launched its ﬁrst Skylark rocket,
but its memory lives on for past and present generations

T

ihe Skylark rocket undoubtedly
has a place of honour in the
minds of many to whom space
technology really matters. It
wasn’t a big vehicle and it didn’t go into
orbit. But the anniversary of that first
flight from Woomera, Australia, should
be celebrated, because much of what we
do in space today has its roots in this
particular piece of technology.
“Skylark is an unsung British hero
really,” says Doug Millard, space curator
at London’s Science Museum. “The first
one was launched during the International
Geophysical Year of 1957 and almost
450 were launched over the better part of
half a century. It was the Skylark space
rocket that really laid the foundations for
everything the UK does in space.”
The museum has opened a corner in its
‘Exploring Space’ Gallery to celebrate the
memory of the Skylark, and the engineers
and scientists who built and used it. It
contains old rocket components and
illustrations of the type of work in which
the vehicle became engaged.
“Skylark was designed to gather
data on the upper atmosphere, to help
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develop the Blue Streak ballistic missile,”
adds Millard. “But it could also be used
by university researchers to learn more
about the Earth, Sun and deep space.”
In 1957-8, the rocket was Britain’s
main contribution to the International
Geophysical Year, a global project to
research the physics of the Earth.

HIGH PERFORMER
Climbing to heights of many hundreds
of kilometres, way beyond the reach of
scientific balloons, Skylark could perform a
range of experiments during its 10-minute
flight time. Most of the results would be
recorded on board and then parachuted
back to Earth for recovery.
It is no exaggeration to say that Skylark
laid the foundations for Britain’s space
activities of today, which range from
world-leading space science programmes
to the design and building of satellites.
It conducted the first X-ray surveys of
the southern sky. Early experiments
measured the temperature, density and
wind direction of the upper atmosphere
by detonating grenades ejected from the
rocket as it climbed into the sky. In the
1970s, Skylark produced some of the
earliest ultraviolet images of the cosmos.
It was the relative simplicity of Skylark
that proved so important in training up
young space scientists. “They would
have hands-on experience of designing
and running experiments carried aboard
each rocket,” explains Millard. “Many
leading space scientists, from university
professors to Space Shuttle astronauts,
started their space careers with Skylark.”
The experience could be memorable
in many other ways. “Most Skylarks
were launched from the South Australian

desert and conditions for the young
teams there could be challenging. The
heat was intense but, when it (very
occasionally) rained, the desert bloomed,
only to generate plagues of locusts and
budgerigars.”
The name Skylark replaced the rather
uninspiring CTV5 Series 3. “A scientific
officer working on the early programme
felt the rocket needed a catchier name,”
he adds, “and so drew up a long-list of
equally unlikely alternatives that ended
with ‘Skylark’ – which was duly chosen.”

HUGELY SUCCESSFUL
Over almost half a century, a total of 441
Skylark rockets was launched, making it
one of the longest and most successful
programmes of its kind in the world.
October this year also saw another
launch take place – ‘World Space
Week’, an international celebration of
science and technology. It began on
4 October, the anniversary of Sputnik
I’s launch in 1957, and ended on
10 October, the date when the
Outer Space Treaty was
signed in 1967.
Designed by
Sergei Pavlovich
Korolov and
Oleg Ivanovsky,
Sputnik I
was the first
artificial Earth
satellite. You can
see this replica in
the ‘Exploring Space’
Gallery, as well as a
full-scale replica of
Eagle, the lander that
carried Neil Armstrong

www.ied.org.uk

PIONEERING TECHNOLOGY

and Buzz Aldrin to the Moon in 1969. The
theme of this year’s World Space Week
was ‘Space Unites the World’, something
very close to the heart of the Science
Museum, where visitors can learn about
the global impact of space exploration
through its galleries and exhibitions,
immersive experiences and the objects
in its collection. Among the highlights
on show during the week were a series
of models made in 1884-6, showing the
astronomical instruments of the Jaipur
Observatory, India. Built of masonry,
the Jaipur instruments were used to
accurately measure the position of
the Sun, stars, moon and planets.
Lacking telescopes, these devices
used naked eyesights and massive,
but precise, construction. Known
as Rashnalaya (Zodical Dials), they
were built and designed under the
supervision of Maharajah Jai Singh II.
Finding European, Islamic and Hindu
astronomical tables inaccurate,
Singh decided to make his own
observations to improve matters. As
ruler of Rajastan, he built several
observatories, starting in 1724 with
one near Delhi.

SKYLARK Mk.2 Ð Stabilised Assembly

SUITS YOU

of

And then there’s THAT
suit –the Sokol KV-2
emergency spacesuit
– worn by British ESA
astronaut Tim Peake
as he travelled into
space; and now part
the Science Museum
Group Collection. Here
are several facts about
this remarkable space

the temperature-stable insulator Kapton
to provide protection from mechanical and
thermal impact
● Boots are worn only during the walk to
the Soyuz spacecraft, to protect the feet of
the suit from damage. Cosmonauts often
carry children’s toys and gifts in them
for luck, then take the boots off to avoid
trailing debris into the spacecraft
● Once the astronaut/cosmonaut is in
the Soyuz spacecraft, electrical and air
supply lines and hoses are connected to
the lower abdomen section of the suit.
Connected to the spacecraft’s life support
systems, the Sokol suit provides two hours
of oxygen and carbon-dioxide removal, if
the spacecraft cabin depressurises
● The Sokol suit is contoured for the
Soyuz spacecraft seats, which require
cosmonauts to draw their knees up into
a foetal position. This shape causes
the ‘cosmonaut stoop’, seen when
cosmonauts are walking to the Soyuz
spacecraft.

Experimenters
Equipment

Standard Instrumentation Bay

Cuckoo Boost Motor

Images: Science Museum Group

lark

survival system, as revealed by the
museum:
● The Sokol KV-2 emergency suit is
worn by cosmonauts (and astronauts)
during launches to the International
Space Station and the return to Earth
● The Sokol suit (Sokol is the Russian
word for Falcon) was developed by the
RD&PE Zvezda company following the
terrible loss of the three-cosmonaut
crew of Soyuz 11 in 1971. The crew
were not wearing spacesuits when
their spacecraft depressurised during
its return to Earth
● Designed to prevent a repeat
of the Soyuz 11 tragedy, the suit
was introduced in 1973 to keep
cosmonauts alive, in the event of
accidental depressurisation. The
first version was the Sokol-K, The ‘K’
, the Russian word
stands for
for space
● Zvezda modified its high-altitude
aviation suit to create the Sokol and
make it ready for spaceflight. Rigid,
removeable helmets were replaced by
softer, built-in ones. This and other
adjustments made the Sokol more
comfortable and enabled near-instant
sealing of the suit when the helmet
visor was closed
● The suit is made up of a rubberised
internal bladder and a rigid external
coat. The bladder provides an airtight
seal (using an elastic band) and the
external coat is made mostly from

Split Jettisonable
Nose cone
Attitude Control Bay

www.ied.org.uk
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Cleaning up against
THE SUPERBUGS
PullClean is a new door handle that not only sanitises your hands as you go through,
but also provides feedback on usage through a monitoring system

H

AIs (Hospital Acquired
Infections) kill around 70,000
people a year in the US and
more than 10,000 a year
in the NHS. A large part of this can be
attributed to poor hand hygiene – and
traditional efforts have been aimed
at training staff to understand this. It
now seems clear, however, that, while
healthcare workers understand the
importance of hand hygiene, they struggle
to integrate it into their routine.
Invented by Altitude Medical UK cofounders Dr Alex Oshmyanksy and Dr
Jake McKnight when they were students
at the University of Oxford, PullClean
encourages people to clean their hands
every time they enter and exit a room,
with the laudable goal of making hand
hygiene simple and trackable. It was
developed as a means of reducing the

Altitude Medical PullClean
handle at a leisure facility.
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spread of viruses and infections in any
high-footfall setting, such as hospitals,
care homes, schools and universities, as
well as leisure and hospitality venues,
including hotels, restaurants, shopping
centres and airports. While clean hands
can dramatically reduce the spread of
germs and infections, one of the biggest
obstacles is getting people to use
sanitiser regularly, because, even with
multiple wall-mounted dispensers, they
simply forget. A pilot trial of a prototype of
PullClean in the Johns Hopkins Bayview
Medical Center in the USA saw the rate
of hand sanitation rise from 24% to 77%
after it was installed.

DIRECT APPROACH
PullClean encourages people
to clean their hands simply
by placing the sanitiser in

a more direct position and replacing two
separate actions (sanitising and then
opening a door) into one movement. By
increasing hand sanitisation rates, it
will help organisations protect patients,
customers and staff through reduced
incidence of infections. This will not only
potentially save lives, but will also reduce
the likelihood of customer and patient
complaints or lawsuits and damaged
reputation, as well as reducing the
incidence of staff sickness
According to McKnight, co-inventor
of the device and general manager at
Altitude Medical UK: “Our device offers a
completely new way to clean hands.
We wanted to make it so easy
for people to sanitise their
hands that it is almost
subconscious. It’s a small
step to press a button when
you’re already holding the
handle anyway. The irony is
that handles are usually a big
transmitter of bugs, but PullClean
can help stop them in their tracks and
drive down unnecessary, expensive and
harmful infections.”
The design is simple: a tube-shaped
cartridge is placed in the centre of a
hollow door handle, which releases a
small amount of sanitiser when a blue
paddle button is pressed. Each handle
also includes a monitoring system that
records a variety of data, from how much
sanitiser is left in the handle and when
the cartridge should next be changed,
to hourly usage stats compared to

www.ied.org.uk

HEALTH HAZARDS

PullClean operating on hospital door.

how frequently doors are opened. For
healthcare settings, this can include hand
sanitisation rates across wards, shifts and
even entire hospitals.
How Alex Oshmyanksy and Jake
McKnight came up with the idea was
a genuine lightbulb moment. McKnight
was working very long shifts as a junior
doctor at the John Radcliffe hospital in
Oxford. Being perpetually exhausted, he
was concerned that he might forget to
sanitise his hands before examining a
patient. He was also studying for a PhD in
Mathematics and so found himself trying
to use infection statistics to calculate how
many patient interactions he’d need to
have before he would give an infection to
a patient that would cause them serious
harm. Since he was passing through many
doorways in between patient visits, he
decided to remind himself to sanitise his
hands every time he opened a door.
It was when the two doctors were
having a beer at a party one evening
that McKnight told him about his idea.
Oshmyanksy has a BEng(Hons) from the
Product Design Engineering course at
Strathclyde University and put pencil to
paper as soon as he got home – and thus
PullClean was conceived.
The University of Oxford has many
schemes to help young entrepreneurs
and, after forming a team, Altitude Medical
pitched successfully at several ‘Dragon’s
Den’-type funding competitions, with
Dragons including Deborah Meaden.
These competitions also introduced
them to the angel investors who have

www.ied.org.uk

backed the company ever since. The
initial designs for a hand-sanitising door
handle were based around the idea that
hand sanitisation could be enforced
through use of the product, but, over
time, the team realised this would not
be possible. People will always find a
way around prescriptive designs, if they
find them patronising or frustrating.
McKnight worked with students studying
the Industrial Design course at the Royal
College of Art to explore the space,
develop initial concepts and file a series
of patents. Together, the two men realised
that, while hand sanitisation needed to be
made easier, the design needed to offer
choice to the user, if it was to prevent
them from becoming frustrated. The
PullClean design was developed with The
Agency of Design, which was set up by
students at the RCA.

RATINGS LIST
A major design possibility was seized
upon by the team in realising that the
PullClean handle provided a unique
opportunity to measure rates of hand
sanitisation. Currently, most hand hygiene
data is generated by manual observation,
which is why most NHS hospitals report
rates between 80-100%. The CountClean
system is entirely contained within the
PullClean device and provides continual
monitoring by recording the number of
times the handle is touched, relative
to the number of times sanitiser is
dispensed. This innovation would not have
been possible without PullClean and so it

seems that innovation sometimes begets
more innovation.
Altitude Medical and The Agency of
Design considered making PullClean from
hard-wearing plastic and many of the
prototypes were made in this material, but
the touch and look of aluminium provided
confidence in the strength and durability
of the design for installation in high-use
critical areas, such as hospitals and a
more premium look for hotels.
The marketing of the product has been
challenging. While the product has been
very well received by users, neither the
door handle market nor the hand sanitiser
market is used to disruptive innovations.
Finding a way through to the customer in
markets controlled by large incumbents
required skill and knowledge, which
Altitude Medical acquired by attracting
senior human resource talent with rich
sales and marketing experience to the
company. Most interestingly, solving the
sales riddle has meant a shift away from
hospitals and into hotels. Marriott and
Hilton are now Altitude Medical’s biggest
customers.
To mark its UK launch, PullClean is
part of a Science Museum exhibition,
‘Superbugs: the fight for our lives’, which
explores how society is responding to
the enormous challenge of antibiotic
resistance and bacteria evolving into
superbugs. The exhibition is on until
Spring 2019. See the museum’s video
and insights into superbugs at:
https://www.sciencemuseum.org.uk/seeand-do/superbugs-fight-our-lives.
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Suburban train: designed
for life, with periodic
refurbishment.

Designing

products for
multiple lives
To make more efﬁcient use of new materials, advises Colin Ledsome CEng FIED, we need to
ﬁnd ways to keep products gainfully employed after they reach the end of their life in service

I

f efforts are made during the design
of a product to incorporate features
to expedite further use, the process
can be made easier, returning further
value and reducing our dependence on
scarce resources. Currently, there is little
in textbooks or course materials to help
students or practitioners to understand
these opportunities and challenges.
The British Standards Institution
has produced general guidance on the
points to be considered by designers
in a new standard BS8887 Design for
manufacture, assembly, disassembly
and end-of-life processing (MADE), Part 3
Guide to choosing an appropriate end-oflife strategy. The BS8887 series has been
developing for some years, with detail work
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in a number of areas. They are advisory,
recommending best practice – they are
standards to aspire to. Bringing these
parts together with more general guidance
work on several broader-based documents
is now bearing fruit. Part 3 is intended
as guidance for designers to make the
most efficient use of the investment in
extracting and processing new materials.
It is important that this is not simply seen
as a trendy or timely addition to design
requirements, but rather incorporated into
the design process as an early decision.
At the end of a life in service, the
decisions on how to use a product, or its
components, for another period of service
can be made much more easily and
cheaply, if the original design incorporates

features intended to aid one of several
options available. Any extra costs incurred
in the initial production can be recovered
several times, over further lifecycles.
We do not generally design for multiple
lives: we do not consider how others
might wish to adapt, modify or change our
products, so that they have a life beyond
their expected lifespan. Things need to
be designed to have many use periods.
Which parts need to be changeable,
adaptable, easily modifiable? How do
we ensure compatibility with novel yetto-be-invented technology that might be
incorporated into the product? Where is
it likely to be necessary? Perhaps in the
‘systems’ parts of the product where
the adaptability needs to be greatest –

www.ied.org.uk

Chris Dowlen

END-OF-LIFE STRATEGY

Table 1: End-of-life pathway choices
REMANUFACTURE: Returning the product to the market in as good
or better condition as the original, with an equivalent warranty.

Requirements

A functional market requirement likely to remain stable for several life
cycles (perhaps with cosmetic changes).

Advantages

Makes maximum advantage of the initial investment in energy, materials
and manufacturing facilities. Later product cycles may be upgraded.

Disadvantages

May be overtaken by new technological or legal developments.
Requires a long-term commitment to the product line at company level.
RECONDITION (REFURBISH): Returning the product to the market in
a similar state to the original, but with a lower level of warranty.

Requirements

A functional market requirement likely to remain stable for several life
cycles (perhaps with cosmetic changes), but with competing products likely
to be available as time passes.

Advantages

Makes a significant advantage of the initial investment in energy, materials
and manufacturing facilities.

Disadvantages

Further product cycles will inevitably lead to some degradation and
increasing competition. The design may be overtaken by new technological
developments, legal developments or changes in aesthetics or fashion.
REUSE: Returning the product to the market with a lower level
condition and warranty.

London’s world-famous Routemaster bus
(In Perpetual Motion 1992 BBC2).
the control systems, the electrics and
even mechanics, rather than in the main
structural specifications of the product.
This approach has fuelled the development
of the end-of-life choices that have been
incorporated within BS8887 Part 3.
A general view of the multiple lifecycle
process is shown in the diagram, right.

THE CHOICES
The range of choices for end-of-life
treatment given in the BS8887 series are
shown as the major headings in Table 1.
For more complex products, separate
sub-assemblies or components may
be dealt with differently. This includes
parts normally replaced during routine
maintenance pieces.

HISTORY
This series of standards brings together
into a single place concepts which have
been used before. The first Routemaster
bus was built in 1956. It was designed
from the outset for a 30-year life span,
with major refits every 10 years when the
major wearing surfaces were scheduled
for replacement.
Similarly, railway carriages and
commercial aircraft may be refurbished
or re-purposed several times before they

www.ied.org.uk

Requirements

A functional market requirement likely to remain stable for several life
cycles, with no expectation of functional improvement.

Advantages

Some recovery of initial investment in energy and materials. Less likely to
be overtaken by new technology or legal developments.

Disadvantages

Vulnerable to market changes, technological advances and competition.

REPURPOSE: Using the product, or its components, as part of
another product.

Requirements

The product, or a significant number of its components, needs to have
interface standards that take advantage of its capacity for further use
within a new market. A modular design system should be considered.

Advantages

Some recovery of the initial investment in energy and materials. New
potentials for re-purposing may become apparent during its lifetime.

Disadvantages

New uses, envisaged during the initial design, may not materialise,
particularly with longer life-cycles.
RECYCLE: Recovering the materials used in the product for further use.

Requirements

Product needs to be easy to disassemble into its component materials,
with minimum degradation. There needs to be a clear recycling route.

Advantages

Some recovery of initial investment in energy of material extraction.

Disadvantages

No recovery of initial investment in manufacture and assembly.
DISPOSAL: Safely disposing of the product as landfill, or similar, or
using as fuel.

Requirements

A short-term market, significantly less than a product life expectancy, or
may be vulnerable to rapidly-changing technologies, market expectations
or competition. Any hazardous materials should be clearly identified.

Advantages

No requirements for an end-of-life capability. Materials should be chosen
for safe and easy disposal by the customer.

Disadvantages

The entire investment in manufacturing energy and material (plus design
and development costs) has to be recovered in a single product cycle,
resulting in a higher cost or a reduction in perceived quality (throw-away).
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IMPLICATIONS FOR
DESIGN

are scrapped (or become sheds). Even
small components, such as car brake
callipers, may be removed during routine
maintenance, refurbished and used again
as spare parts.
All of this, it should be said, has been
happening in a piecemeal way, when the
opportunity has been presented. This
standard makes it easier for it to happen
in many more products.

Decisions taken at an early stage
in the design have profound effects on
the potential for recovering end-of-life value
and reducing the environmental impact of
the product. It has been estimated that
up to 80% of a product’s environmental
impact is decided at the design stage.
For complex products, different parts of
the product may reach their end-of-life at
different points. Thus end-of-life for the
main structural elements might involve
reconditioning after a certain period, while
switchgear and wiring need replacing
completely and so require a different endof-life option.
So, the overall product is refurbished,
while some parts are disassembled to
their components for material recovery
or fuel (in preference to landfill). Once a
choice has been made, the design may be
focused on including those requirements
as part of the design specification. The
requirements will need to be examined to
find the appropriate ones for the specific
product.
If full advantage is to be taken of
this approach, designing to incorporate
components or sub-assemblies that have
been used before should be routinely
considered, rather than assuming all

KNOWING WHAT TO DO
With longer lifecycles, provision should be
made to retain the information necessary
to process end-of-life options efficiently.
Information should include:
● The design specification, including
material specifications, with reference
to specific features incorporated to aid
further use
● Any additional information on specific
batches or products, which deviate
from the main specification for any
reason (customised products, upgrades,
manufacturing or material changes etc)
● Details of jigs, fixtures and tooling
necessary to disassemble and
reassemble the products for the
next cycle.
For products that have been designed
to be recycled, only the retention of
material specifications is necessary.

Oleksandr Delyk /stok.adobe.co

END-OF-LIFE STRATEGY

parts are novel. End-of-life
considerations are important
for designers. They should not be
regarded simply as faddy and peripheral,
but specifically included within both initial
degree training and professional practice.
Much of this needs to be couched within
a design framework, as it is at this
stage that the greatest benefits can be
achieved. This not only has the chance to
make a greater return on an investment,
but can also bring great benefits to the
environment by using less material – and
throwing less away.
REFERENCES:
● BS8887-3. Design for manufacture,
assembly, disassembly and end-oflife processing (MADE) – Part 3 Guide
to choosing an appropriate end-oflife strategy, 2018, British Standards
Institution.
● BS7000-2. A guide to the management
of design. Part 2 Guide to managing the
design of manufactured products. 2015,
British Standards Institution.
This article is based on a paper by Colin
Ledsome, Chris Dowlen, Claire Potter and
Brian Griffiths, which was presented at
Engineering & Product Design Education
(E&PDE18), Imperial College London, in
September 2018.

Product Material lifecycle
Initial
manufacture

Use in
service

Recovery
processes

Parts from
other sources

Remanufacture

Recondition

Reuse
End-of-life
Raw
material
extraction

Materials

Materials

Component
manufacture

Supply
chain

Products in use

Repurpose
Product
return

Disassembly
and inspection

Other products
Material
recycle

Maintenance
Dispose
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Materials
from other
sources
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INNOVATION MANAGEMENT

Guiding
the way
Innovation is at the heart of so much that organisations
undertake. Indeed, what was once a ‘one-off’ event has
now become very much mainstream. Ben Watson reports

T

he ISO Innovation Management
System (IMS) is a new guidance
standard, with standardised
terminology, tools, methods
and guidance for interactions between
partners, intellectual property, strategic
intelligence and, more recently, idea
management.
Battle-hardened innovators, or new
entrepreneurs, must keep a watchful eye
on good practice for the profession. It’s
not only an expectation, but central to
your development.
Let’s consider the implications of
this new work and make sense of it for
ourselves. A more detailed overview on the
Innovation Management System will follow
in the next issue of Engineering Designer.
Meanwhile, between now and then, I would
encourage you to consider these three
perspectives:

Ben Watson: a watchful eye
needs to be kept on good
practice for the
profession.
● Innovation has moved from a one-time
event, to a reproducible management
system, with innovation outcomes and
innovation practice, to embed innovation
within organisations of all shapes and
sizes
● Innovation is not limited to high
impact solutions. Innovation portfolios
comprise initiatives ranging from low
impact incremental change through to
new technologies creating new markets,
with implications for how those initiatives
should be handled
● It has been fiercely argued that truly
breakthrough innovation cannot be
planned or managed. However, we can

create the right conditions to enable high
impact innovation outcomes. Will the IMS
guidance do this for you? No… however,
reading it for yourselves, testing your own
position on innovation, the process and
management behind innovation, will move
you and your organisation forward.
There are certainly lessons and some
reassurance to be taken from the new
IMS, developed over the last five years,
with more than 40 countries working
towards consensus.
This new international guidance covers
the following from BS ISO 50500 to BS
ISO 50505, in addition to BS ISO 23249
for Idea management (see table, below).

INTERNATIONAL STANDARDS

Innovation Management System –Guidance ISO 50500 Series

Dr Benjamin W Watson, IED Councillor,
will be representing BSI at the upcoming
International Standards plenary for Innovation
Management in Japan. He will be the UK
expert on Innovation for working group 1,
responsible for the overarching system.
ISO is an independent non-government
organisation, made up of members from the
national standards bodies of 164 countries.

BS ISO 50500

Fundamentals and vocabulary

BS ISO 50501

Innovation management system

BS ISO 50502

Assessment

BS ISO 50503

Tools and methods for innovation partnership

BS ISO 50504

Strategic intelligence management

BS ISO 50505

Intellectual property management

Contact for more information: bw@everside.co.uk

BS ISO 23249

Idea management

www.ied.org.uk
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The city of Edmonton, Canada, now has its own funicular —
essentially an inclined elevator — to rival the best. Most of all,
it has uniﬁed the city’s downtown area and surrounding river
valley in what has been a vast engineering design challenge

T

he North Saskatchewan River
Valley is the birthplace of the city
of Edmonton and the province
of Alberta. The surrounding river
valley that runs through the middle of
Edmonton is the largest urban parkland
in North America — 22 times the size of
New York’s Central Park. The top of the
river bank, which is home to Edmonton’s
downtown, is cut off from the river valley
and trails system below by an unfortunate
network of roadways, steep slope and
an elevation change of 50 m. The large
elevation difference and steep slopes of

FACTFILE
● Pedestrian bridge: 50.0 m main span –
19.4 m span – 19.0 m cantilever
● Funicular track: 66.0 m long along a
23.5 degree grade from horizontal
● Total project cost: $24 million, including
$21 million for construction.
● Funicular top speed: 2 metres per second
● Length of lookout cantilever: 19 m (60 feet)
● Height of lookout above river bank:
19 m (60 feet)
● Total stairs, from the river valley trail
to the promontory: 250
● Total travel time by funicular and
elevator: about 5-6 minutes, depending
on wait times
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the river valley are part of its great beauty,
but also make access difficult, particularly
for users with mobility challenges. The city
of Edmonton has long sought to better
connect the public between downtown
and the North Saskatchewan River Valley.
The ‘Mechanized River Valley Access’
project was born to address this challenge.
Central to this concept is a funicular and
parallel broad central staircase.
More than just a funicular, however,
the experience from downtown Edmonton
to the river valley comprises a journey in
its own right.
Prime consultant for client, the City of
Edmonton, was DIALOG, which explored
dozens of orientations and sections that
allowed the project to engage with the
surroundings. The strategic use of steel
components made it possible to achieve
the overall design goals and overcome
some of the construction challenges
posed by the steep slope. Not only a major
infrastructure and accessibility project,
this is both an entrance to and focal point
in Edmonton’s river valley.

THE JOURNEY
At the top of the bank, a promontory
acts as an extension of 100 Street and
provides panoramic views of the valley.
This urban plaza is the connecting place
for downtown, the funicular and the urban

stairs.
The funicular runs
from the promontory to a promenade
midway along the valley slope. This allows
people in wheelchairs, cyclists, parents
with strollers and people of all abilities to
traverse the steep slope easily (and free
of charge). In just five minutes, you can go
from the vibrant urban core of the city to
nature and the river valley.
The funicular hugs the edge of the
slope, supported by steel rails, providing
dynamic views overlooking the river valley
itself. The funicular uses an innovative
drive system, which is essentially a large
winch connected to a cable that pulls the
funicular cabin up the hill. When the cabin
is moving downhill, it rotates the motor
and generates electricity, which is returned
to the grid, lowering overall energy usage.
Parallel to the funicular is the urban
staircase, whose steps provide a direct
connection to the river valley. The stairs
hover above the natural grade of the valley
slope where indigenous plantings assist
with the mitigation of soil erosion.
The steps and the funicular land
on a pedestrian promenade that takes
advantage of an existing bench on the
valley slope above the road network.

www.ied.org.uk

UP, UP AND AWAY

Having consistent design details and
materiality across the project was
important for continuity.
and continues the galvanized aesthetic.
Steel allows the bridge to be supported
without needing bearings, as the whole
elevator shaft moves longitudinally with
temperature changes. The steel shaft also
supports glass all around for a visually
lighter structure and maintains river valley
views through the glass elevator door along
the journey.

INTEGRATED APPROACH

An innovative wood product called Kebony
was used to construct wood elements
on the project, including walkways and
architectural cladding. Kebony gives
the warmth of wood, but is reported as
having excellent dimensional stability and
resistance to rot, which will significantly
reduce maintenance requirements. The
boardwalk and urban stair foundations
are steel screw piles, a cost-effective
solution that allowed lightweight equipment
to be used when installing these on the
challenging, steep slope.
Eye-catching public art was incorporated
into the benches, with Jill Anholt’s awardwinning ‘Turbulent’ serving as a reflection
of the river’s active current. The waves are
made of steel to support people sitting
and playing on them, while maintaining a
slender, graceful form.
The pedestrian bridge is unconventional,
in that it only has two girders. The design
team addressed the redundancy challenge
by raising the clearance to be higher
than nearby bridges to this site, and by
exceeding typical traffic and pedestrian
bridge clearance requirements. The
notch-tough weathering steel girders are
supported on a concrete pier and steel
elevator shaft. Steel bracing is used to
laterally support the compression flanges,
and to stabilise the girders during erection
and the following winter, until the precast
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concrete deck was made continuous. The
south end of the bridge gently rises up to
cantilever out to a 19m high lookout over
the river’s edge. Frederick G. Todd, an early
twentieth century landscape architect,
is the namesake of the lookout with an
immersive, panoramic vantage point in the
river valley he helped to protect.

ELEVATED FEELING
To complete the journey, a glass elevator
and stairs connect to the river valley trails
below. The elevator is another essential
component in creating barrier-free access
to the river valley. The elevator shaft
supports the bridge laterally and vertically,

Since the elements of the journey are
so distinct in function, having consistent
design details and materiality are
important for continuity. This could only be
achieved through collaboration amongst
DIALOG’s integrated design team, Graham
Construction, the fabricators and all
trade consultants. DIALOG’s Sean Brown,
project manager and structural engineer,
puts it best: “The collaboration between
designers, constructors, and fabricators
made the project stand out. The attention
to detail throughout and innovative use of
materials provides an enjoyable experience
for all Edmontonians between downtown
and our incredible river valley.”
The location of the funicular site in
the river valley has real environmental
implications. The project team limited the
area of the project’s ecological footprint
in the valley, both in terms of the physical
footprint and the selection of sustainable
building materials. For example, using
Kebony ensured a much longer life than
conventional pressure-treated wood. Also,
a treatment compound was employed
that is more environmentally friendly.
An environment impact assessment

WHO’S WHO
● City of Edmonton - client
● DIALOG - prime consultant, structural
engineering, electrical engineering,
mechanical engineering, architecture,
landscape architecture, planning
● Graham Construction - prime contractor,
construction management
● Norfab - Structural steel for urban stair,
funicular canopies, railings
● Supreme - Structural steel for the bridge,
elevator shaft, and stair to lookout
● DAAM Galvanizing – galvanizing for
Norfab and Supreme
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UP, UP AND AWAY

exciting vantage point, in terms of
the river valley, letting them feel like
they’re high above the water’s edge.
Long cantilevers have their own design
challenges, of course, such as increased
vibration issues. An allowance was also
included for tuned mass dampers, in case
vibrations might affect human comfort.

The design approach has
enhanced the sense of
xxxx
unity and community.

TOUGH SCHEDULE

was performed before design and
environmental monitoring continued during
construction. The design team looked at
where and when trees could be removed,
considering nesting and migration
times for birds. Wildlife corridors were
maintained throughout the site.
The foundation system was selected
to minimise earthwork required on the
slope and limit any cutting into the slope.
Normally, concrete piles would be used
for a foundation for the funicular and
stairs, but equipment for that requires a
relatively flat surface and wide work areas.
The project was designed to incorporate
groups of smaller piles, including either
micropiles or screw piles, and tendering
with either allowed market forces to select
the most economical option. These small
piles were coupled with large piles at the
top of the slope, which improved overall
slope stability.

DEGREES OF DIFFICULTY
The site itself presented a number of
tough challenges. As the project is
within a sensitive area of the river bank
and the slope could not be significantly
loaded, it was not an option to adjust the
grade with backfill to suit the funicular
and stairs. The funicular runs on a 23.5
degree slope. Deep cuts into the slope
could have undermined slope stability and
experienced operators were required to
handle equipment.
Moreover, the road network and
changes in grade did not allow the
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funicular to connect directly to the valley
floor. The resulting solution combines
the funicular with a pedestrian bridge
across the busy roadway and a glass
elevator that completes the descent
into the river valley. The bridge itself was
designed with a precast deck system.
This allowed the deck to be installed on
site during cold temperatures, thereby
reducing the overall construction schedule.
This also meant railings, elevator shaft
and other components could be installed
earlier on.

BRIDGING THE GAP
The connection between the pedestrian
bridge and the elevator shaft was
ly complex, according to the
particularly
engineering design team behind the
project. The bridge has to expand and
contract with temperature swings,
resulting in the top of the elevator shaft
ving along with the bridge. The shaft
moving
has been designed to be flexible, with the
ucture and joints between the
steel structure
vator glass cladding able to absorb
elevator
this movement.
Significantly, bridge structures in
Edmonton must be designed for a service
vement range of 80 degrees Celsius.
movement
een the glass panels
Those joints between
therefore had to be flexible enough to
ver the full 14 m
accommodate this over
height of the steel structure.
With the end of the pedestrian bridge
cantilevering out 19 m past the elevator
shaft, pedestrians have a unique and

Project funding deadlines were tight right
from the start, so using conventional
design and tender contracts was not
possible. A construction management
framework was implemented, so that long
lead-time scopes, such as the funicular,
could be tendered while the remainder of
the project was still in early design. The
foundations and structural scopes were
also tendered before architectural scopes
were completed. This allowed the project
to stay on schedule.
The materiality and overall form of
the project are heavily influenced by the
existing connective infrastructure of the
city’s river valley system. Cost-effective
and lightweight galvanized steel railings
provide weather protection and are low
maintenance. The canopy at the top
funicular landing is galvanized steel,
framed with glass and wood cladding.
Galvanized steel w
was also used for other
steel components, par
particularly for stair
stringers, handrails and other components
that are subject to salt used for controlling
snow and ice.
Construction access w
was limited, with
only two lift points at the top and bottom
of the stairs, on account of the steep
slope. The stair stringer
stringers have varying
geometrical and loading requirements to
accommodate the architectural aesthetic
and varying urban stair geometr
geometry.

A CITY UNITED
The upshot for the City of Edmonton is
that all parties involved in the project
have, through close cooperation, helped
to deliver a pleasingly functional and
aesthetically engaging solution, not
least cour
courtesy of an engineering design
approach that has greatly added to
the sense of unity and community now
enjoyed by everyone, both inhabitants
of the city and its annual influx of seven
million visitors.
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PROSTHETICS

The low-cost

robotic hand
Students at The University of Manchester have designed and built a 3D printed, low-cost robotic
prosthetic hand that could provide a much cheaper alternative for amputees

A

new low-cost robotic prosthetic
hand has been developed by a
team of students. The hand’s
joints are described as all fully
poseable, with each individual finger
poseable,
and the thumb being able to move, as
well as make a fist. “The functionality of
the hand allows its user to do simple,
everyday tasks such as picking up items,
eating using a knife and fork, typing and
clicking a mouse or opening doors. It can
even play rock-paper-scissors,” say The
University of Manchester students.
What also makes
the prototype limb
stand out is its
cost. The

students
built the hand for
just £307 and reckon they can
make it even cheaper. In comparison,
an advanced robotic prosthetic limb can
start at approximately £25,000, going
up to £60,000, if bought privately. More
affordable robotic hands with just basic
multi-grip functionality still start
at £3,000.
So impressive is the design, it won
‘best new development’ in the Digital
Innovation Challenge at the recent
Industry 4.0 Summit and Factories of the
Future Expo, held in Manchester. Industry
4.0 is the term given to what some regard
as the fourth industrial revolution.
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The hand is the brainchild (and a final
year Mechanical Engineering Masters) of
Alex Agboola-Dobson and his team: lead
electrical engineer Sebastian PrestonJensen, lead software engineer Panagiotis
Papathanasiou, and mechanical and
software engineers Maximillian Rimmer
and Shao Hian Liew.
According to the NHS,
around 6,000
major limb
amputations

are carried out each
year in the UK
alone. None-robotic
prosthetic limbs available
on the NHS are either purely
cosmetic, while other more
functional ones are simple plasticmoulded limbs with hooks. This was
also another inspiration for the team’s
futuristic, but life-like, design.
“Not only do we want to make it
affordable, we want people to actually
like the look of it and not be ashamed
or embarrassed of using or wearing it,”
states Agboola-Dobson. “Some traditional
prosthetics can both look and feel
cumbersome or, those that don’t, are
extremely expensive. We think our design
really can make a difference and we will
be looking to commercialise the project
in the future.”
Connectivity is another key advantage
of their design, he adds, as it comes with
Bluetooth connection and an Android app

for a smartphone. The hand is controlled
by muscle sensors placed on the wearer’s
arm that can be paired to the app, which
was also designed by the group. “The
functionality is customised through the
phone app, but the muscle sensors

provide the control by
moving the hand whenever
necessary. It is really simple to
use,” he states.
The actual manufacturing of the hand
is by Stereolithography (SLA printing),
which uses a high-quality resin plastic
for production. Eventually, the team are
aiming to move to
Fused Deposition
Modelling (FDM) 3D
printing, which, they
believe, will make
the hand even
cheaper to produce,
without losing any
of its quality.

Award-winning
prosthetic hand,
developed
by university
students.
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Rescued by
DESIGN
Global drowning is a massive challenge. In recent years, Bournemouth University academics have
been involved in helping the Royal National Lifeboat Institute (RNLI) develop product solutions
to help prevent such tragic incidents

T

he issue of global drowning has
been brought home to the world
graphically and emphatically
over recent years, as countless
numbers of migrants seek to escape the
daily horrors of war, poverty and starvation
in their own countries for what they hope
might be a better life elsewhere.
But the problem goes much deeper than
that. Certainly, media coverage highlighted
the devastating flooding suffered in
South Asia, for example, during the 2017
monsoon season, which left at least 41
million people affected across the region.
Yet sadly the vast majority of deaths from

John Powell & Gary Underwood
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drowning that occur on a daily basis go
unreported. The World Health Organisation
estimates that around 360,000 deaths
occur worldwide from drowning every year.
This figure equates to around 70% of the
global death toll from malnutrition, and
60% of that from malaria. More than ninetenths of these deaths occur in Africa and
South-East Asia, where drowning is often
the leading killer of children over the age
of one. Media coverage highlighted the
devastating flooding suffered in South Asia,
for example, during the 2017 monsoon
season, which left at least 41 million
people affected across the region – but
sadly the vast majority of deaths that occur
daily from drowning go unreported.
It’s something that John Powell, lecturer
in design at Bournemouth University and
international programmes manager at the
RNLI, and Gary Underwood, demonstrator in
model making at Bournemouth University,
highlight in their academic paper, ‘Rescued
By Design’ (https://ojs.lboro.ac.uk/
DATE/issue/current). “In Bangladesh,
approximately 50 children drown every

day, usually within 20 metres of their
homes,” they state. “Communities are
often sited close to open water and are
heavily reliant on local ponds and lakes
for daily tasks such as washing and
bathing. As there is often no culture of
water safety, international aid agencies
and non-government organisations (NGOs)
have recently been working to reduce
drowning by addressing this. Much of
the current thinking and practice in the
drowning prevention community involves
activity in education, influence, supervision
and rescue, but in areas which have seen
efficient drowning reduction activity there
are still gaps in these approaches.”
In the UK, the Royal National Lifeboat
Institute (RNLI) is now increasingly
focusing on design and design thinking
to further resolve the issue of drowning
prevention. Students attending the BA/BSc
Product Design course at Bournemouth
University (BU) spend their final year
developing a single product in response to
a defined real-world problem of their own
choosing. Projects relating to low-resource
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GLOBAL DROWNING

Localised drowning
prevention strategies are
a key focus for the RNLI.

in the highest risk areas internationally”.
It aims to do this through a combination
of three strategies: building awareness;
supporting the adoption of national plans;
and providing appropriate intervention and
equipment. A part of this final strategy
includes the design of equipment suitable
for low resource communities.

GENERATING SOLUTIONS

communities (LRCs) have been a regular
occurrence for many years at BU, with the
resulting products invariably intended for
industrialised manufacture.
However, there has recently been
a notable increase in designs devised
by BU students that attempt to enable
communities to resolve these issues at
a local level, focusing on utilising local
resources and production methods, rather
than imposing western industrialised
solutions. Recent examples – primarily
aimed at rural communities in Bangladesh
and Tanzania – have included a
resuscitation training manikin; a playpen;
school furniture; and ‘man overboard’
recovery devices.
This move towards local production has
been driven by BU’s local links with the RNLI
in Poole, Dorset. Internationally, the RNLI
works with global leaders, public health
organisations and at-risk communities to
help make drowning prevention a priority
worldwide and defines one of its longterm strategic goals as to have “effective
drowning prevention strategies in place
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While the RNLI’s own engineering and
asset management department has
conducted work on suitable projects, it was
recognised that issuing live briefs to local
students would enable extra capacity for
generating solutions. The RNLI supports
these briefs by offering access
to technical experts and users in
target communities, as well as
professional test facilities. The
RNLI College in Poole provides
students with a rare opportunity
to test their designs in their
world-class Sea Survival Centre,
which contains a wave tank and
lifeboat simulator. In return,
the RNLI expects students to
forego intellectual property rights
and allow the release of their
designs on an open source basis,
thus enabling benefit to the worldwide
community.
Some of BU’s Design & Engineering
academics have also undertaken LRC
project collaborations with the RNLI, most
recently in helping to develop the ‘Bottle
Buoy’ rescue device. This simple product
– initially created with a focus on the
Bangladesh context – aims to reduce the
incidence of global drowning and
received recent recognition from
the International Maritime
Rescue Federation by
winning the technical
category in the 2016
Honouring Excellence in
Rescue Operations (HERO)
Awards. The original design for

the Bottle Buoy was created by James
Benson, a final year design student at the
University of Huddersfield. He devised
a simple, low-cost product that would
turn empty drinks bottles into effective
floatation aids, for training and rescue
purposes. Two alternate designs were
produced: an injection-moulded HDPE
version for high volume production;
and a wooden version that could be
manufactured locally in low-resource
communities, using locally available
materials and tools.
RNLI International then took on
Benson’s concept and asked design
and engineering staff at Bournemouth
University to progress both versions
further, concentrating on developing jigs
and instructions to enable the wooden
product to be made by local producers in
Bangladesh, and on refining the plastic
version for low-cost mass production.
Several designs were prototyped in the
university workshops, utilising both lowtech manual techniques and hand tools,
and 3D printing in ABS and SLA resins.
These were tested at the RNLI’s facilities
in Poole, before final designs were trialled
in Bangladesh. This led, in turn, to the
development of a third, fabric-based design
– named the Bottle Ring – which has also
undergone further testing in Bangladesh.
The RNLI intends to release the design
as an open source community instruction
manual for local production.

REAL-WORLD PROJECTS
Of course, the primary purpose for
enabling students to undertake such lowresource projects must be to benefit the
student themselves. However,
academic and technical
staff also stand to gain
from LRC projects, as
they offer a valuable
opportunity to engage
in real-world projects with
commercial and international
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GLOBAL DROWNING

dimensions, and help academics to
build relationships with subject matter
experts and organisations. Institutions
can also reap other benefits alongside the
professional development of staff.
BU’s RNLI/Bottle Buoy collaboration
enhanced the research profile of the
faculty, improved the global profile of
the university, and earned valuable
and widespread publicity as a result
of success at the IMRF Awards. BU’s
student LRC projects have regularly
attracted attention at the annual New
Designers exhibition in London, as
well as the university’s own Festival of
Design and Innovation. The influence
even extends to finances: BU is currently
investigating the possibility of drawing
on the potential benefits offered by the
RNLI’s funding model.
Outside the academic environment,
the primary beneficiaries are the target
communities themselves, of course.
The Bottle Buoy and two other devices
– along with targeted community
education – aim to have a significant
effect on global drowning rates, with
Bangladesh’s shocking 18,000 child
drownings per year as the initial focus.
Such events have a devastating emotional
and economic impact on the local and
regional communities, and it is rare that
a single product can hope to have such
a wide-reaching and fundamental effect.
The equipment items developed will now
be contextually tested by the Centre for
Injury Prevention and Research (CIPRB)
in Bangladesh to ensure communities
accept and use them accordingly.
Prior to BU’s involvement, it was only
due to the chance discovery of Benson’s
Bottle Buoy concept by the RNLI that
BU was able to subsequently help in its
development into the product currently
being trialled. While there are undoubtedly
issues to be resolved concerning IP and
plagiarism, greater access to information
amassed as part of prior design projects
could help both students
and NGOs develop truly
appropriate solutions.
LRC projects have
also been found
to propagate
unexpected additional
benefits to local
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communities. One example resulted in
the creation of a Bangladeshi custom
surfboard design and manufacture
business as a spin-off from the building
of rescue equipment.

NURTURING LOCAL TALENT
For the RNLI, alongside the increase
in capacity for design projects that will
ultimately allow them to achieve their
stated objectives, working with students
fulfils an important goal in engaging with
local education practice and academia.
RNLI engineer Rob Debbage acknowledges
the importance of helping to nurture
local talent in this way: “The RNLI’s direct
engagement with students at a critical
point in their development enables us to
harness young talent and creativity, whilst
raising awareness of our purpose and
delivering key messages. Through student
engagement, we hope to cultivate the
future innovators in lifesaving.”
Product design students also tend to
offer a perspective on design problems
that is different from in-house design
engineers. Career engineers used to
working on boat-related issues can
be restricted by constraints imposed
by their subject-specific knowledge,
whereas the breadth of projects that BU
students tackle enable them to look at
challenges in a more abstract and holistic
way. Students also tend to offer a more
human-centred design solution than
technically-minded engineers.
The RNLI’s International team are
developing operational and educational
interventions to prevent drowning in a
number of low-resource
regions. In Bangladesh,
not surprisingly, it was
found that there is a
need for lifesaving
equipment to support
both education and
rescue operations.

The purchase of western designed and
manufactured equipment is often not
financially viable, sometimes because of
unfair trading practices.
Some life-saving equipment
manufactured in South Asian countries
by European companies is bizarrely
shipped several thousand miles around
the world before being resold to those
same countries at a massively inflated
price. Due to the high cost of this
equipment, it was discovered that native
versions were being created from locally
available materials. However, the function
and reliability of these devices were
often compromised, on account of an
apparent lack of understanding of the
key functional requirements. The RNLI
therefore initiated a project with the aim of
providing appropriate instructions to local
communities for the low-volume production
of equipment, based on the locally
available materials and manufacturing
methods, but it was found that the product
design skills and knowledge essential to
create the best possible solution were
not available in the local context. It was
John Powell – as programme manager of
the project and also a lecturer in product
design – who saw the potential benefit
of utilising UK undergraduate product
designers to help with design solutions.
Meanwhile, developments in
design thinking are increasingly having
significance outside the design and
engineering sphere. The RNLI is currently
making moves in this direction, with a
proposal to create ‘Rescued by Design’
– a central resource hub for accessing
information and designs related to
lifesaving equipment.
Such communities of practice are
currently in widespread use in areas such
as education, agriculture and anthropology,
and the authors believe that there is both
scope and appetite to adapt the model to
thematic areas within product design.
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BLOODHOUND SSC

Bloodhound project hits
FINANCIAL BARRIERS
The company behind Project Bloodhound, the initiative to
break the land speed world record, has entered into administration

A

search is now underway to
track down potential investors
prepared to come up with the
vital £25 million in funding still
needed to keep the Project Bloodhound’s
land speed world record attempt alive
and get it across the finish line. Failure to
secure that vital cash injection could see
the project being wound up before the
end of the year.
Project Bloodhound was founded in
2007 and aims to hit speeds of 1,000
mph at a specially-built 18km long,
1,500m wide race track at Hakskeen
Pan in the deserts of the Northern Cape
of South Africa. In addition to seeking to
break the world record, the project is a
major R&D catalyst and the focal point
for a STEM education campaign that
has reached over two million children
since its launch, including 120,000 UK
schoolchildren per year.
Now, however, as of 15 October 2018,
Bloodhound Programme Ltd is in the
hands of specialist business advisory
firm FRP Advisory LLP. It’s a sorry blow for

www.ied.org.uk

the project, which to date has operated
on a partnership and sponsorship model,
with support from a variety of partners
including Rolls-Royce and Rolex, as well
as the Ministry of Defence, which has
lent prototype jet engines for the car, and
the Northern Cape Provincial Government
in South Africa, which has supported the
creation of the track. Individual donations
from members of the public have also
supported the development of the car
and the global education programme.
The project has already successfully
built a viable racing car that has been
tested to 200mph, while developing or
testing propulsion, aerodynamic and
telecommunications technologies with
the potential for far-reaching applications
outside of the project.
Andrew Sheridan, joint administrator,
commented: “Bloodhound is a truly
ground-breaking project which has already
built a global audience and helped to
inspire a new generation of STEM talent
in the UK and across the world. Entering
into administration provides some

breathing space to identify an investor
who will bring the guaranteed funding,
impetus and expertise required to drive
the project forward.
“We are already in discussion with a
number of potential investors and would
encourage any other interested party to
contact us without delay.”
Mark Chapman, chief engineer, Project
Bloodhound, points to the enormous
success that Bloodhound has enjoyed
in creating the world’s most advanced
land vehicle. “As we now move out of
the R&D phase and into the operational
phase of the project, we recognise that
we need a different approach to funding.
This project is built around the most
successful team in the history of Land
Speed Racing and, with the right support,
we have no doubt that the project will
achieve its aims and could be racing for
the record in as little as ten months.”
Any parties interested in investing
in Project Bloodhound should contact
the FRP Advisory LLP Bristol office on
0117 203 3700.
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WHATÕS HAPPENING
£47 million advanced engineering hub
Stepping inside the University of Sheffield’s research facilities

British engineering innovator Cox
Powertrain has signed a lease to
take over a 28,000 sq ft production
facility in Cecil Pashley Way, near
Shoreham (Brighton City) Airport.
The building, currently undergoing
renovation, will be the assembly
plant for Cox Powertrain’s CXO300
– said to be the highest power
density diesel outboard engine
ever developed – which goes into
production in the second quarter
of 2019.
The UK engineer currently
employs 70 staff and plans to grow
its workforce to meet the demand
for its CXO300 engine, aiming
to recruit an additional 78 staff
before 2020. The global distribution
channels for the engine are now in
place and anticipation is running
high, particularly in Cox’s core
target markets in the USA within
the commercial and recreational
boating communities.
Ex-Cosworth CEO Tim Routsis,
whose background lies in engine
development in global automotive,
aerospace and marine markets,
says the company’s mission is to
deliver a completely new concept
in diesel engines that has the
potential to revolutionise the marine
market. With a strong pedigree in
Formula 1 racing and premium
automotive design, Cox’s highly
skilled team of engineers has
decades of collective experience
in combustion engines.
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University of Sheffield. The site is already home
to the University of Sheffield’s world-leading
Advanced Manufacturing Research Centre
(AMRC) Factory 2050 – entirely dedicated
to conducting collaborative research into
reconfigurable digitally assisted assembly,
component manufacturing and machining
technologies, as well as Boeing Sheffield, the
aerospace giant’s new fabrication facility.
ICAIR has worked with Sheffield’s
Environmental Monitoring Solutions (EMS) to
manage the increased risk of urban flooding
caused by climate change. The artificial
intelligence-based technology called CENTAUR
means that sewer flow control systems can
be managed at a local level, providing better
protection using the same infrastructure.
Metron Advanced Equipment, based
in Derbyshire, is working with the RTC to
produce parts for aerospace and automotive
applications, such as jet engine components and
turbochargers, from Titanium Aluminides (TiAl)
using Additive Manufacturing (or 3D printing).
Using advanced alloys with new technologies
will enable the production of more complex parts
with greater efficiency, providing the potential
to exploit fresh commercial opportunities.
LVV’s partnership with Sheffield-based
Magnomatics, through the Department of
Mechanical Engineering’s Dynamics Research
Group (DRG), focuses on testing the vibration
performance of their magnetic gear components.
They will now be able to use the environmental
chambers at the LVV to test under extreme
conditions, such as temperatures of plus and
minus 50 degrees, one of an extremely limited
number of facilities worldwide where they would
be able to carry out testing of this type.

Photo courtesy of the University of Sheffield.

Gearing up for
revolutionary
diesel engine

The University of Sheffield has opened the doors
to its three new £47 million research centres,
which aim to boost the region’s reputation as
a hub for advanced engineering and industrial
digital technologies.
Working with companies to help develop new
technologies, the centres will, says the university,
“use the transformational power of research to
cut costs and lead times which will revolutionise
industrial processes”.
The centres – the Royce Translational Centre
(RTC), the Laboratory for Verification and
Validation (LVV), and the Integrated Civil and
Infrastructure Research Centre (ICAIR) – are
located within the heart of the Sheffield City
Region’s Advanced Manufacturing Innovation
District, a key element of the emerging Global
Innovation Corridor that stretches across the
Sheffield City Region.
Professor Mike Hounslow, vice-president and
head of the Faculty of Engineering, said:
“At the University of Sheffield, we deliver
pioneering interdisciplinary research and find
solutions to global challenges.
“The three centres...build on this established
expertise and firmly place us as a key partner
for industry. The capabilities of the centres will
enable us to test and operate on an industrial
scale, translating theory into application to
improve productivity, cost efficiencies and
innovation across a broad range of sectors,”
he added.
The three world-leading translational research
facilities are each housed in custom-designed
buildings, creating 3,000m2 of high-technology
facilities. This has been part-funded by the
European Regional Development Fund (ERDF),
UK Research and Innovation (UKRI), and the
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WHAT’S HAPPENING
Hydroelectric power plant: getting the inside view

The International Association of Engineering Insurers (IMIA) has
announced the winner of its annual photography competition as
Antonio Rodrigues Peyneau. The competition, now in its seventh
year, aims to engage IMIA members from around the globe, giving
them the opportunity to illustrate the diversity in engineering risks.
Peyneau impressed the global judging panel with a vibrant
image of the Lauca hydropower project in Angola, pictured, on
which he is working as an employee of contracting firm Odebrecht.

Regarding the win, IMIA executive committee member Richard
Radevsky commented: “The competition allows our members to
showcase the types of risks they encounter every day in a way not
often seen by the public. This year, the judges have once again been
impressed by the quality of entries received. All the entries have
brought vivid colour to the world of engineering risk, but we decided
to award the trophy to Antonio for his eye-catching perspective on
the multi-billion-dollar Lauca project.”

Institution News

Elections & Registrations
Registration as Chartered Engineer
Tejas Mamtora
Middlesex
Malcolm Robins
Staffordshire
Transfer to Member
Wasfe Tahir Ali

Midlands

Election to Member
Lowri Williams
Brian Fox
Stephen Hall
Philip Orr
Farnaz Nickpour

Cardiff
Dundalk
Stourbridge
Lancashire
Liverpool
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Jack Matthews
Ronald Thompson
Graham Skimming
Simon Webb
Sean Howe
Ronald Thompson
Tom Carter
Andrew Lang
Davide Angelelli
Gareth Graham

Kent
Lancashire
Cumbria
Northamptonshire
Bristol
Lancashire
Bristol
Southampton
Italy
Manchester

Election to Student Member:
University of Nottingham
Nicholas Cook Lopez-Barrena
Spain
University of Leeds
Surajan Davies

Warwickshire

University of Malta
Luana Bonnici
Dylan Camilleri

Malta
Malta

Brunel University
Jeremy Rose

Middlesex

Chinweuba Chine

London

University of the West of England
Stavroulla Liopetriti
Stoke Gifford
Buckinghamshire New University
Andrea De Vara
Spain
University of Dundee
Ezekiel Olalude
Election to Affiliate
Yvonne Dalton

Scotland

Birmingham
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Right formula!
The Porsche 917, Formula 1’s mighty engine, and legendary Kiwi Bruce McLaren were among the
latest inductees at the 2018 Motor Sport Hall of Fame Awards

F

or many years, New Zealander
Bruce McLaren was the youngest
driver to win a championship
Grand Prix, having claimed victory
in the 1959 United States GP at the age
of 22. A legend on the circuit, he then
went on to found Bruce McLaren Motor
Racing Ltd in 1963.
McLaren was one of those inducted
into the Motor Sport Hall of Fame during
a star-studded awards ceremony that
took place at the Royal Automobile
Club’s Woodcote Park estate, with guests
including Damon Hill
and Gordon Murray,
South African-born
British designer of
Formula One racing
cars and the McLaren
F1 road car. Gordon

Awards host Suzi Perry;
Roger Duckworth
(Keith’s son); Mike
Costin; Kiran Haslam
(Princess Yachts);
and Jonathan Palmer.
24

Murray Design, established in 2007,
has built a global reputation as one of
the finest automotive design teams in
the world and developed the disruptive
manufacturing technology trademarked
iStream, based on Formula 1 know-how.
The Porsche was the winner of the
Racing Car award, from a shortlist that
also included McLaren’s all-conquering
1988 MP4/4 and the revolutionary Audi
quattro. Jackie Oliver – who shared a
Porsche 917 with Pedro Rodriguez to take

victory in the 1971 Daytona 24 Hours,
Monza 1000km and Spa 1000km –
presented the award, which was received
by Richard Attwood. In 1970, the Attwood
and Hans Herrmann 917 claimed
Porsche’s first overall victory in the Le
Mans 24 Hours. “The first 917 was not
very good!” recalled Attwood. “I drove it in
1969 and something had to be done. It
was violently fast, but not very stable – yet
by 1970 it was totally sorted.”
Mike Costin was on
hand to pick up the
Formula 1 award for
the DFV powerplant,
with which he and
Keith Duckworth
transformed Grand
Prix racing. In 1966,
Duckworth signed a
contract with Ford
to develop a new
three-litre Formula
1 engine – and the
legendary DFV was
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THE RIGHT STUFF

The Porsche 917
was renowned for its
mighty engine.

period of sustained dominance in Formula
1 played a key part in making Cosworth a
major name in motor racing.

INSPIRATIONAL DRIVERS

born. Since it was formed
by Costin and Duckworth, Cosworth has
become the most successful independent
engine manufacturer in history, as well as
one of the market leaders in performance
electronics, with a string of driver and
manufacturer titles to its credit.
The compact and powerful Cosworth
unit won first time out at the 1967 Dutch
Grand Prix, courtesy of Jim Clark’s Lotus
49, and powered 12 world champions over
the course of the next 15 years, clinching
155 GP wins during that time. The DFV
and its derivatives won in almost every
category of the sport.
A host of famous names benefited
from Costin’s and Duckworth’s approach in
Formula 1. Jochen Rindt, Jackie Stewart,
Emerson Fittipaldi, Mario Andretti and
James Hunt all took championships using
Cosworth engines during the 1970s. This
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This year’s Motor Sport Inspiration award
went to Bruce McLaren, with Damon Hill
presenting it to Bruce’s daughter Amanda,
as well as McLaren stalwart Alastair
Caldwell. The first in a wave of New
Zealanders to enter F1, McLaren went on
to found Bruce McLaren Motor Racing Ltd
in 1963, scored the team’s first Grand Prix
win at Spa in ’68 and dominated Can-Am
racing alongside Denny Hulme, before his
untimely death at Goodwood in 1970.
The team that bore his name survived
to become one of the most successful in
F1 history.
Derek Bell announced fellow Le Mans
legend Henri Pescarolo as the inductee
for the Sports Cars category. ‘Pesca’ won
four times at La Sarthe over the course
of a long and distinguished career, and
holds the lap record for the original eightmile Spa road circuit – in 1973, he took
his Matra around at an average speed
of 163mph. John Watson, who drove
alongside Pescarolo in the TWR Jaguar

Group C team, and Mark Blundell were at
Woodcote Park to pick up the award on
Pescarolo’s behalf.
The late Phil Hill was winner of the
US Racing award, which was picked up
on his behalf by motor-racing historian
Doug Nye. Best known as the 1961 F1
world champion, the cerebral and modest
Hill also enjoyed great success in sports
cars. He won Le Mans and Sebring three
times, and took a brace of victories in the
Nürburgring 1000km.
Stuart Graham presented Pauline
Hailwood with the Motorcycles award in
honour of her late husband Mike. “It’s so
difficult to compare different generations,”
his former Honda team-mate and good
friend Graham said, “but Mike was the
best of our era. He could win on anything.
When he came back to the Isle of Man
and, on his final appearance in 1979, rode
that RG500 Suzuki – on modern tyres,
completely different to everything else he’d
ridden – it proved beyond all doubt that he
had exceptional talent.”
Finally, David Richards, winner of last
year’s inaugural Industry Champion award,
announced Jonathan Palmer as the 2018
recipient.
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Tapping into university-led innovation:

are SME engineering firms
being left behind?
Rhys Jarman and Pete Maguire, of legal firm Wright Hassall, ponder a worrying situation
in the countdown to Brexit - whatever the outcome may prove to be

A

s the UK’s exit from the
EU draws ever closer, the
success of the government’s
industrial strategy has never
been more critical to securing the
country’s future economic health.
A fundamental part of this is keeping
Britain’s engineering SMEs competitive
by giving them easy access to
technological innovation, an objective
that remains worryingly elusive.
In 2015, the Dowling Review into
business/university collaboration
outlined several barriers that
discouraged smaller businesses from
tapping into university-led innovation,
despite government efforts to
encourage greater partnership between
the two.
Fast forward to 2018, and the
outgoing CEO of the National Centre
for Universities and Business (NCUB),
David Docherty, noted in NCUB’s
2018 ‘State of the Relationship’
report that, although UK research was
world-leading, British business was
not, by and large, research intensive:
“Collaboration problems endure for
small and midsized
firms, and…
there are two
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Rhys Jarman specialises in the protection
and enforcement of intellectual property
rights (IPRs) and technology disputes. He
regularly deals with commercial contract
disputes, particularly those involving
IPRs, for manufacturing and engineering
companies.

Pete Maguire drafts and negotiates
outsourcing and commercial contracts
for a wide range of businesses operating
across a range of sectors, including
automotive, engineering, manufacturing,
technology, security and logistics.

underlying challenges that have persisted
throughout the last ten years, namely, the
lack of knowledge about where to find
anything in a university, or a scaled-up
UK-wide innovation community, where
academics are willing partners in sharing
knowledge and practice”.
This was exactly what the Dowling
Report identified – how does a small
engineering firm navigate the
plethora of public and private
initiatives seeking to connect
businesses with university

research capabilities, while negotiating
an equally complicated funding
labyrinth?

BUILDING BRIDGES
Based as Wright Hassall is, in the
Coventry & Warwickshire corridor,
heart of the ‘Midlands Engine’,
we are surrounded by small and
medium-sized engineering
firms and manufacturing
businesses, many of which
are high-tech, others more
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LEGALLY SPEAKING

traditional. We are also surrounded
by world-class, research-intensive
universities that are actively involved in
the commercialisation of research and
collaborative projects. We are fortunate
to have the Manufacturing Technology
Centre (MTC) in Coventry that, as well as
working with household names, seeks
to act as a bridge between businesses
and funding sources not only to bring
ideas to market, but also to improve
efficiencies and processes to increase
productivity.
Elsewhere, the Advanced
Manufacturing Research Centre (AMRC),
a collaboration between Sheffield
University and Boeing, is on a mission to
‘break down the barriers to the adoption
of digital technology’, in particular for
SMEs. A great example of the latter,
demonstrated at MACH 2018, was the
fitting of a 1956 Colchester Bantam
Lathe with sensors, so that the operator
can monitor the condition, performance
and energy consumption of the machine.
At the other end of the spectrum,
AMRC has developed robotics in
partnership with BAE systems to drill
precise holes for the fasteners that
attach F35 wing skins to the aircraft
frames. These projects are very
different, but what they have in common
is the application of digital technology to
solve a problem and a catalyst (in this
case the AMRC) to make it happen.

LACK OF TIME
Even where a business has access to an
AMRC or MTC, there remain obstacles
to putting the two together, one of which
is lack of time. Most senior managers
in a small business simply do not
have the time to find the relevant
information, let alone analyse
it. How do SMEs operating in
a traditional engineering
environment find out find out
that digital technology can be
retrospectively fitted to their
60-year-old lathes?

Even if you find a suitable research
partner, there are cultural differences to
navigate and expectations to manage
– to quote from the NCUB again: “Even
in this highly laudable collaborative
environment, there are still areas
of tension, such as the relationship
between place and excellence, academic
discipline and industry challenges,
short-term profit, long-term investment,
responsive and strategic funding,
curiosity and priority.”
Universities are being encouraged to
be more active in promoting their desire
to work with business; the University
of Plymouth, for instance, outlined
several reasons why businesses should
partner with universities, including
access to facilities, funding and support.
We know that many universities are
much more geared up to promote and
handle collaborative ventures, but is
this information disseminated in an
easily accessible way? It goes back to
Mr Docherty’s point – where do you,
as a business, start to look for those
opportunities?
One, possibly unexpected, source of
information are professional advisers,
many of whom are plugged into the
local and regional innovation networks,
and can act as both interpreter
and matchmaker (and to make
introductions to funding sources,
such as banks, and alternative
funders, such as ‘business angel’
networks).

ADDING REAL VALUE
You might assume that
our involvement
only starts when a
collaboration project is
about to get underway. That
is certainly true: at the outset
of any project, both sides should
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consider their prospective intellectual
property assets and the commercial
basis of the relationship, both present
and future (and improving how contracts
and IP agreements are reached was
another Dowling recommendation).
Experienced lawyers will also
assess the commercial potential of the
collaboration and can help structure the
initial negotiations between the parties
to help reach a mutually acceptable
agreement.

INFORMATION CONDUITS
But where we can really add value is in
our relationships: we are plugged in to
our LEP, our local Growth Hub, university
science parks, and our local universities,
which are heavily involved in research.
Through our network of contacts, we have
access to academics promoting and
leading collaborative projects, as well
as other professionals who are regularly
called upon to advise SMEs on potential
research projects and funding pipelines.
And it’s not just research
collaborations; we act as information
conduits between our engineering clients
and those organisations charged with
promoting and embedding innovation
across the engineering landscape.
There are huge opportunities for
engineering and manufacturing SMEs
to capitalise on innovations emerging
from our universities, and to embrace
all that the fourth industrial revolution
has to offer. Just like the engineering
firm in Sheffield that benefited from
AMRC’s sensor technology, you only need
to know where to look – or have allies
who can look for you. Next time you are
pondering the government’s exhortation
to industry to improve productivity, just
keep your professional advisers in mind
– they might well have the key that you
are looking for.
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National charity Remap helps disabled people live more
independent lives, thanks to the skills and dedication of its
many volunteer engineers. Their achievements were recognised
at a recent awards ceremony in London

REMAP
volunteers feted
R

emap – a national charity that
helps disabled people live more
independent lives – hosted
its 2018 awards ceremony
in London recently to celebrate the
achievements of its many dedicated
volunteers. The awards were presented by
Dave Henson, engineer and Paralympian,
who said: “I am blown away by the
ingenuity of Remap’s engineers. They
are coming up with some really unique,
creative solutions which have a massive
impact on people’s lives.”
Remap’s makers, inventors and
engineers submitted a strong field of
applications for these prestigious awards.

Dave Henson, engineer and Paralympian:
he was blown away by the ingenuity of
Remap’s engineers.
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The winners are shown in the panel on
page 30. Below, we look in more depth at
two of the winning solutions:

THE SNOWDON PUSH
The Snowdon Push – a challenge to get
to the top of Mount Snowdon as part of
a fund-raising challenge – is organised by
Back Up Trust and has been running for
seven years. Remap was asked to help
wheelchair user Rosie’s 16-strong team
– an all-female group called ‘Women of
Altitude’ – to attempt the mighty task by
adapting her everyday use wheelchair to
take on the ‘Push’.
Remap Cambridge volunteer Fred
Harrison modified a wheelchair, using
parts of an old BMX bike and adding a
pushing frame. “During initial discussions
with Rosie, many options and preferences
for the adaptation to the wheelchair were
considered,” says Harrison. “The list
included a front wheel for steering and
braking, together with fixings for pulling
straps, a rear pushing and lifting frame.
No cutting, drilling or welding could be
done to the chair. There were two major
issues: first, only a short time to complete
the modifications before the ‘push’ to
enable training to take place with the
team; and, most importantly, it was
essential for Rosie to have full use of
her chair for everyday use.

“After producing a critical path
programme of works, I started to look at
the possibility of using a cycle frame for
the front. By using an engineer’s eye, an
old BMX bike was obtained which looked
as if it might fit. I stripped it down to see if
it could be connected to the chair frame.
Finally, after much experimenting, secure
fixings were achieved by using U bolts
and pipe clamps. This enabled the team
to assemble and deconstruct on training
sessions. It was requested for the cycle
frame to be sprayed orange, the colour
used by Rosie’s charity, Back Up.
Two main components were designed
to be securely fitted into the chair – a
BMX bike frame, providing front wheel
steering and braking, and a pushing
and lifting frame engineered for the rear,
adds Harrison. “Ropes and straps were
attached to the framework, so her team
could push and pull her to the top (and
back down again!). The rear lifting and
pushing frame was connected directly into
the chair frame, and also sprayed. This
was designed to enable adjustments to
be made throughout the training sessions
to obtain the optimum setting to suit
all members of the team. The adapted
wheelchair was given the name ‘Hillary’.
The challenge lasted 7 hrs 33 mins,
resulting in a mixture of exhaustion and
elation, with Women of Altitude taking the
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REMAP

Rosie and ‘Women
of Altitude’ tackling
the Snowdon Push.

honours for the team that achieved the
highest amount raised: £18,000-plus on
the day and now standing at more than
£21,000. On returning to Cambridge,
‘Hillary’ was deconstructed to return to
her role as Rosie’s normal everyday use
wheelchair.

ROOVISION
Ian Wood suffers from a condition called
mitochondrial dysfunction, which affects
his vision. Although he can see things that
are very close, bright and in contrast, he
struggles with anything farther away than
20 or 30cm. He has had the condition
since birth, which also makes it difficult
for him to walk and he spends much of his
time in a wheelchair. Ian is a life-long fan
of Liverpool FC and attends most home
games. Although he is unable to see the
play, he can listen to the match and absorb
the atmosphere.
Remap volunteer Rupert Powell was
introduced to Ian, who needed some
adaptation for his wheelchair. “Ian
mentioned his passion for football and it
was clear that he would really like to see
the game, as well as hear it,” says Rupert
[‘Roo’ to his friends]. “I quickly established
that he could watch the game on TV, so
long as he sits very close to the screen,
so I suggested that maybe we could create
a similar arrangement at the match itself,
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using a VR type headset, coupled to a
video camera, and maybe a powerful zoom
lens to let him get in on the action, like
they do on Match of the Day.”
Within a couple of weeks, Rupert had
devised a very rudimentary prototype,
comprising a laptop PC with the HDMI
output connected to a small LCD screen
crudely mounted onto a cheap VR headset
intended for use with a mobile phone.
“A web-cam served as the video source

and we soon found that Ian could see the
image through the VR headset and make
out details of objects on the other side
of the room, which without the device he
could not,” explains Rupert.
This was enough to let the Remap
engineer go full steam ahead with
designing and building the MK1, a selfcontained solution. “Following some simple
trials with PCs and SBCs (single board
computers), I decided to base the design
around the Raspberry Pi 3,” states Powell.
“This £30 wonder provided most of the
facilities I needed as standard to include
good performance, while maintaining
good thermal control (although this turned
out to be a problem) and with low power
requirements, along with an array of
interfaces for the camera, LCD display,
screen etc.” Simple and reliable, it will run
for around six hours on one charge.
The battery management was solved
using a HAT module that performed
the required UPS and single on/off
functionality. “UPS automated shutdown
is important when using SBCs that store
their information on SDRAM, as without
a graceful shutdown the SD memory
can become corrupted. This is certainly
something I wanted to avoid, as it would
potentially kill the device. In order to
get the latency as low as possible, as
well as the frame-rate high enough to
produce smooth video, it was necessary

Rupert Powell’s virtual reality
headset means Ian Wood can
now see the action when he
watches Liverpool play at Anfield.
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Remap’s Fred Harrison reconstructed an existing
wheelchair for Rosie’s attempt on scaling Snowdon.

to implement a multi-threaded software
solution. This benefited from the Pi’s quadcore processor utilising two cores just for
video capture and image manipulation,
with the remaining two cores left to
general operations such as the UPS
deamons etc. Running the cores flat out
in this way increased the normal 40-50C
temps found on a normal general-purpose
Pi soaring to 70C plus.”
“I quickly had to add some custommade heat-sinks and a fan, in order not
to kill the thing in short order. Powering
the peripherals also turned out to be
more challenging than I anticipated.” His
solution was to modify the USB distribution
to run at 12V and have regulation wherever
5V was required. That solved the volt-drop
problem. “The last piece of the power pie

was the battery and charger. For this,
I went for the latest graphene battery, as
used in high-performance drones and a
suitable balanced charger built-in. The only
thing you have to do is flick the ON/OFF
switch to ‘On’ and you see video on the VR
screen. When you have had enough, you
switch it off. Simple and reliable, and it will
run for around six hours on one charge.”

IN CONTROL
In order for Ian to access the different
visual enhancements, as well as operate
the zoom and focus, Rupert added a
standard wireless games control handset
to the system. Ian visited several games
in the 2017-18 season and, as a contrast
to all his previous attendances, he could
not only hear the game, but also see the

game…. live! “Following the excellent
feedback from Ian on the first season’s
use, we started work on the MK2, which
is now complete,” says Rupert. The MK2
is almost entirely new. Utilising the latest
Raspberry Pi 3 PLUS and PiCam camera, it
is completely self-contained – built into a
ski helmet for superior comfort and ease
of use. “The MK2 enclosures that adorn
the ski-helmet – to include the battery
holder, camera case and LCD enclosure
for the VR headset – have all been printed
on my desktop 3D printer after being
designed using Autodesk’s Fusion360,
sliced using Ultimaker’s Cura3d and
printed with the help of Octopi – an
excellent open-source Raspberry Pi 3D
printer controller.”
Rupert is now in the process of
documenting the entire project, and all
the 3D models, schematics and source
code will soon be posted on the Internet
for anyone to make their own ‘RooVision’.
And where did the name come from? “Well
my name is Rupert, but my friends call me
Roo….hence RooVision.”
Thanks to all of Remap’s remarkable
team of volunteers, awards winners and
many, many more, about 10 people every
day are helped in this way, allowing people
in their communities to stay independent,
regain lost skills and discover new ones.

REMAPPING THE WAY FORWARD: THE WINNING DESIGNS
Church steps handrail
Gary Wooding from Remap Coventry designed and built a special handrail
for one of the oldest churches in the Midlands. The handrail can be fitted
to and removed from the church door without marking it in any way, making
this the ideal accessibility solution for a listed building.
Bathroom steps
This is a set of fold-down steps for Margaux who has skeletal dysplasia
(dwarfism) and was unable to use the bathroom washbasin independently.
Designed and made by Ralph Anderson of Remap Derby.
Rollator for amputee
Having no hand or lower right arm, Eilian could not use the recommended
three-wheeled rollator safely. Remap North Wales volunteer Martin Rees
adapted it by 3D printing a cup for his residual limb, fixing this to the
frame. The brakes work from a single handle.
Narrowboat wheelchair
Elaine Smith uses a wheelchair as she has motor neurone disease, but this
would not fit on the family narrowboat. Mike Banks of Remap Derby made a
special wheeled frame, to which an ordinary chair could be fitted, allowing
her to move freely when on board.
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Range Rover helping handle
This gadget was devised for Bob Crump, a paraplegic who enjoys off-road
driving, but was having difficulty moving from his wheelchair to the car seat.
The handle clips on to the vehicle’s door hinges to provide a stable handle,
helping Bob get himself in and out of the car independently. Made by David
Tappin of Remap Southampton.
[FEATURED IN THE MAIN ARTICLE]
The Snowdon Push
The challenge was to help wheelchair user Rosie scale Mount Snowdon.
Remap Cambridge volunteer Fred Harrison modified a wheelchair using
parts of an old BMX bike, adding a pushing frame. Rosie and her support
team reached the summit and raised almost £20,000 in sponsorship!
Vision system
Designed for Ian, who has very impaired vision – he can only see a few
inches – and wanted to watch live football. Remap volunteer Rupert Powell
modified a VR (Virtual Reality) headset to incorporate an LCD video display,
image processing computer and camera, so that Ian can now follow the
action at his beloved Liverpool FC from the touchline.
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Who are we?
This journal is produced by the IED for our Members and for those who
have an interest in engineering and product design, as well as CAD users.

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

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

Why become a member of the IED?

to continuing professional

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

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

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

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

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

