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VIEW FROM
THE CHAIR

B

By the time you are reading this, the AGM of the IED (founded 1945)
will be in motion at the Royal Institution (founded 1799) and I will
have completed the normal term of office for a Chair of Council of
two years. So, I thought it was timely to reflect upon the objectives
that I set out in my second ‘View’ in this journal
for my two-year term of office.
There were a trio of objectives:
• To publicise the benefits of finally having
a professional qualification at Chartered level
goals attained – now let’s look ahead
to the Product Design profession
• To develop the income portfolio of the IED to
to our next set of objectives
ensure a sustainable future
• To get more members involved/build a closer relationship with members.
In reality, many activities undertaken relate to more than one objective, so
members of IED HQ staff have undertaken a number of company visits. This
has led to greater interest in CTPD (Chartered Technological Product
Designer), as well as the other registration grades offered. We have now
registered 32 CTPDs and are also on the way to registering our first RProdDes
grade, which we introduced this year.
We have seen increasing numbers of applications for MIED, now decoupled
from registration as agreed at last year’s EGM. This, in turn, is allowing a
closer relationship to be developed between members on their way to
registration and IED staff. The IED currently accredit 87 engineering courses
and 74 product design courses across 44 FEIs/HEIs, thus giving us direct
access to the next generation of members.
Meanwhile, we have reduced the operating costs of IED HQ and are part
way through exploring various opportunities for developing our HQ Courtleigh
to provide that sustainable future.
At the same AGM, I will be confirmed as Chair of Council for an unusual,
though not unique, third year. The rationale for this is to ensure continuity in
the actions being taken to ensure the future sustainability of the IED. The
objectives for the next 12 months are to:
• Seek outline planning approval for development of Courtleigh
• Seek approval as End Point Assessor for Degree Apprenticeships – this will
provide another income stream, but also put us in direct contact with potential
future members
• Undertake an increasing number of company visits, as they are proving to
be the most effective way to recruit new members.
I very much hope that, when I am writing what will be my last column in one
year’s time, I am able to report as much progress and development!

Two-Year Review
A trio of

Get Involved

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

When regular Asides author Colin Ledsome CEng FIED has something to write,
he often tries to find an appropriate quotation to reinforce what he has to say

“The secret of creativity is knowing how to
hide your sources.”- Albert Einstein.
“Design was just a means for gentlemen
to be involved in manufacture without
getting their hands dirty.” – Unknown.
“Imagination without knowledge is wings
without feet.” – Joubert.
“Happiness is not a state, it’s a direction.”
– Carl Rogers.
What is your definition of good design?
“It’s the best you can do before next
Tuesday.” - Charles Eames (reply to
conference question).
“All models are wrong, but some are
useful.” - George Box (statistician).
“Experience enables you to recognise
a mistake when you make it again.” Franklin P. James.
“Human history becomes more and
more a race between education and
catastrophe.” – H G Wells.
“Successful research impedes further
successful research.” - Keith J Pendred.
“We trained hard, but it seemed every
time we were beginning to form up
into teams we would be reorganised.
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Presumably the plans for our employment
were being changed. I was to learn later
in life that, perhaps because we are so
good at organising, we tend as a nation to
meet any new situation by reorganising;
and a wonderful method it can be for
creating the illusion of progress while
producing confusion, inefficiency and
demoralisation.” - Petronius Arbiter
(AD 66).

“It is truly astonishing that men of
capital in England persist in keeping
themselves so totally ignorant of the plain
philosophical principles of Mechanics, as
to suppose that a propeller of any form on
the screw principle can compete with the
simple Fultonian paddle wheel.” - Scientiﬁc
American, June 1846.

“I don’t mind if someone calls me a crank,
because I’m old enough to know that a
crank is a useful implement for starting
revolutions.” - Gerry Hanson.
“The nicest thing about not planning is
that failure comes as a complete surprise
and is not preceded by a period of worry
and depression.…” - John Preston.
“My law of reverse inanity states that if the
opposite of a statement is plainly absurd,
then the statement was not worth making
in the first place.” - Simon Hoggart.
“Success results when preparation meets
opportunity.” - Joseph Wirthlin.
“Don’t be afraid to go out on a limb. That’s
where the fruit is.” - H Jackson Browne.
“The reasonable man adapts himself to
the world; the unreasonable one persists
in trying to adapt the world to himself.
Therefore all progress depends on the
unreasonable man.” – George Bernard
Shaw.
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T

he use of a suitable quotation
has the advantage of making
your argument seem less
personal and gives it an implied
endorsement. Here are a few that I have
found useful and you may want to use.

Correction: In our last ‘Aside’, we
gave the microwave frequency as
2.45 x 109, when clearly it should
have read 2.45 x 10 9.
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Changing
BATTLE OF THE BLADES

M. Khaleel Chowdhree GCGI, MCMI, FIED, MIET, MIMechE
recalls his time as part of the Wilkinson Sword R&D team
that made such a remarkable breakthrough with razor blade
engineering in the 1960s

A

lthough shaving goes way back
in time, it is still a chore activity
today, even though the result –
a smooth, fresh countenance
– is generally regarded as worth it. Despite
the recent trend for big, bushy beards
of late, shaving is still a procedure that
traditionally confronts most of the male
population each morning.
It was the early Egyptians who
established shaving and hair removal
as a regular ritual of grooming. Now,
statisticians estimate, men, on average,
spend about five months of their lives
shaving to remove about 25 feet of hair
from their face.
Shaving was transformed when the
cut-throat razor gave way to the first safety
razor with disposable blades, invented
in 1901 by King Camp Gillette and his
assistant William Nickerson. Then, in the

1960s, I was a member of the Wilkinson
Sword R&D Team responsible for the
introduction of the ‘first’ Teflon (PTFE
- Polytetrafluoroethylene) coated doubleedged stainless steel safety razor blade.
When seen under a powerful microscope,
the razor blade edge has three angles,
blending into each other, and a relatively
‘rounded tip’ to prevent the blade from
cutting into the skin; a PTFE coating makes
shaving safer, comfortable and smoother.
Double-edged (DE) razors are named
so because the blade has two sharp
edges on opposite sides, while using
the minimum amount of steel strip. For
shaving, the double-edged razor blade is
held within a safety-razor bent over and
in tension. This simple method allows
the blade edge to be held very firmly
in a precise position for a close and
comfortable shave.

AdobeStock

M. Khaleel Chowdhree
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Many people think ‘a blade is a blade’
and while DE blades may look simple, in
fact a significant amount of engineering
and technology is involved in the
manufacture – and getting the PTFE
coating just right is a complicated process
and is cured at 400˚C. To the naked eye,
all safety double-edged razor blades look
much the same. All have a similar shape
to make them compatible with most
makes of safety razors. However, it is not
until you use a blade over a period of time
that you can really make a judgement on
its shaving quality.
For many of us, a smooth and
comfortable shave is one of the delights
to the start of the day. But which is the
best double-edged razor blade (or any
shaving blade) and how do you test
it? It is not as easy an answer as one
may think! So much depends on beard
coarseness (older people have ‘hard’
beards), skin sensitivity, pre-shaving
softening of skin (a hot towel around
the face helps to soften the hair, as will
a shower prior to shaving), the shaving
lather, hard/soft water – and, of course,
a good razor blade.
Wilkinson’s double-edged blades (both
production and under development) and
those of their competitors were tested by
employees for shaving closeness, comfort
and blade life. A ‘fully kitted shaving
room’ was provided, with shaving lather,
hand-towels and aftershave creams/
lotions etc. The staff-testers used the
razors to shave their faces daily; for
uniformity, they had to hydrate skin with
warm water and lather for 2-3 minutes
before shaving.
This was the process: shave the most
sensitive area of the face first – the neck
and below the jawbone, then move up the
face to the sides, then the moustache
area and last the chin area (chin hairs
are the toughest), applying gentle
pressure and shaving in the direction of
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SHARP THINKING

the face of shaving
SENSORY EXPERTS
In effect, these employees were the
company’s sensory experts, tasked with
judging the shaving experience and rating
the double-edged blades for the shaving
closeness (blade sharpness), comfort and
overall quality of shave observations, such
as: smoothness; any irritation of the skin
(usually caused by a blunt blade or lack of
PTFE coating); whether the blade started
to cut on first stroke or not (breaking
through the PTFE coating on the blade tip).
The results were tabulated, analysed and
results fed to the R&D team.
Wilkinson Sword has a long and proud
history. But it was only after 100 years
of sword and gun making that, in 1898,
it diversified into the first of many razor
innovations, producing the ‘Pall Mall’
safety razor, and around 1956 the first
stainless steel razor blade. The PTFE
coated stainless steel double-edge blade
described above was launched in 1962,
literally changing the face of shaving. With
the launch of this blade, Wilkinson Sword
was thrust into the top ranks of the world’s
double-edged shaving blade makers.
Until the introduction of PTFE coated
stainless steel DE blades, the company
had largely limited itself to the United
Kingdom. However, by the mid-1960s,
its blades were being sold in more
than 50 countries. Word-of-mouth
publicity was a marketing success:
the company’s prowess spread
to the Continent and the US;
supplies ran short and, to cope
with the rising demand for
its blades, Wilkinson Sword
moved its production from
Acton in London to a newly
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acquired factory that was based in the
North of England, near Newcastle-uponTyne, and the expanded engineering to
Colnbrook, Slough.

BARE-FACED CHEEK
I remember an episode that we put
down to ‘industrial espionage’. A local
barber asked some of our engineers for
samples of blades under development
for him ‘to test’ and he was willing to pay
for the ‘trouble’. We coated a standard
stainless steel blade edge with copper
and supplied these to him – we didn’t
know where or to whom these ‘dummy
blades’ went! However, a few months later
a competitor’s blade appeared in the
market – a carbon steel blade coated
with a ‘harder non-corroding material’.
But it soon disappeared from the
marketplace.
Initially, larger blade manufacturers
regarded Wilkinson’s PTFE coated new
blade as a minor inconvenience that
would do little to dent their earnings.
However, the company’s rising market
share left the market leaders no choice
but to quickly respond with a catch-up.
Despite being the first in the PTFE coated
blade, Wilkinson was soon overtaken by
far larger American competitors, such
as Schick, Persona and Gillette. The
company found itself dwarfed: Gillette’s
advertising budget was larger than
Wilkinson Sword’s total revenues!

The ‘honeymoon’ was over. Cut-backs
were announced, with R&D engineering
the first casualty.
I am sure that it would be possible
to make a blade that lasted many times
longer than the double-edged and/
or multi-bladed cartridge stainless
steel razors, but it will not be a moneyspinning business – King Camp Gillette’s
philosophy that a profit should be made
by selling an inexpensive razor with
disposable blades still holds sway!

AdobeStock

the beard growth. Each person was given
safety-razors with blades whose brand
was unknown to them. Some were given
two razors, with one blade edge sealed
and they would use each razor on half of
the face.
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Cyclehoop packs
Flashes of inspiration can be prompted by many things. For Mohammad Ali and
engineering designer Anthony Lau, that moment they share in common was when thieves
stole their much prized bicycles

I

t might come as something of a
surprise, but engineering designer
Anthony Lau and the great
Mohammad Ali have a great deal
in common: their careers both took off
after thieves stole their bicycles. In Ali’s
case, as a 12-year-old, he happened to
burst into the boxing gym of the renowned
trainer and cornerman Angelo Dundee in
ﬂoods of tears, bemoaning the loss of
his treasured vehicle. The then Cassius
Marcellus Clay was furious and swore
that he would ‘whup’ whoever stole it.
Joe Martin, a police officer who happened
to be in the gym at the time, told him:

8

“You better learn how to box first.” And
the rest, as the saying goes, is history.
As for Anthony Lau, who was a student
at the time his bike was taken, the thief
got away by lifting the cycle over the
top of the signpost to which it had been
attached. However, instead of plotting
revenge, the loss planted in his mind the
seeds of an idea that the award-winning
architect nurtured and grew into the
remarkable success story that has now
become ‘Cyclehoop’.
First and foremost, he was inspired to
design a product that would prevent this
type of theft, as well as providing safe

cycle parking. “Cyclehoop [now based
at an industrial unit in Lower Sydenham,
south London] specialises in innovative
cycle parking solutions and infrastructure.
It is committed to making cycling safer,
secure and convenient by breaking down
the barriers to people cycling,” he says.
“Our award-winning products are designed
by cyclists, for cyclists, and have been
installed around the world helping cities
become more cycle friendly, healthy and
sustainable.”
Back in 2006, the Cyclehoop won the
‘Reinventing the Bike Shed’ competition
and, just two years later, Cyclehoops were
being trialled in 37 different locations
in the London boroughs of Islington and
Southwark. The success of the initial
2008 trial resulted in the Cyclehoop
being installed across all of London, as
well as throughout the UK and overseas
(including Dublin). If you’ve ever walked
through the streets of London for any
length of time, chances are you will have
come across its eye-catching products.
The company’s product range now
includes ground and wall-mounted racks
and stands, through to canopies and
shelters, as well as cycle wash, air
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CYCLEHOOP

Cyclehoop: the heart of the matter

A PUNCH!
pump and repair stations. With statistics
indicating that one in six Londoners now
cycles, Cyclehoop is actively working with
all 32 London boroughs, producing an
average of 467 cycle parking spaces per
month. Living the cycling message, a total
of 24 of its 30 staff regularly use pedal
power to get them into work, with one
cycling more than 30 miles a day to and
from home in Surrey. What is it, though,
that makes Cyclehoop so compelling?
First and foremost, it is a revolutionary
solution that is:
● Designed to fit
● Designed to be seen
● Designed to simplify the street.
And it comes in six different styles.
Effectively, whatever the need or
occasion, Cyclehoop aims to have it
covered. To date, the company has
installed over 2,000 Cyclehoops on
streets all over the world.

occupies only half of a parking space.
Its galvanised steel frame is fitted with a
gas sprung door that remains open at the
required height for easy access. To date,
Cyclehoop has created more than 6,400
cycle parking spaces across London.

CYCLEHOOP HEAVY DUTY
Also among its innovative range of
products is the Cyclehoop HD retrofit
bicycle stand that converts existing
street furniture into cycle parking, saving
councils time and money, while helping
to reduce street clutter. The Cyclehoop
HD is made from cast ductile SG iron
and is fitted with a neoprene rubber
lining that prevents scratching to the
lamppost. The Cyclehoop HD is 'Sold
SecureApproved', achieving Bicycle Gold
rating, giving the reassurance that it is
of a high security standard.

PARKLETS
“Designing healthy streets is a big
source of inspiration for our team here at
Cyclehoop and there’s no doubt that this
is a hot topic across the country,” says
Lau. “In late 2016, Transport for London
published their business report which
has the Healthy Streets Approach at its
core. This report outlines the Healthy
Streets indicators, which play a key part
in creating a healthy, sustainable, safe,
connected and successful city.
“Our range of Green Cycle Parking
has this Healthy Streets Approach at
its heart. In 2015, Cyclehoop designed
and installed the first on-street San
Francisco-style Parklet in Hackney. This
unique and simple design transformed
redundant road space in the borough into
a sanctuary for people to sit, hang out
and relax outdoors.”

Stand and deliver

THE BIKEHANGAR
Its cycle parking rental schemes – where
it installs and manages award-winning
Bikehangars to provide secure onstreet cycle parking – are now used
by councils throughout the UK. The
Bikehangar is ideal for those with limited
outdoor storage space, offering a secure
solution to long-term bike parking, and
an effective way to protect bikes from
tough weather conditions. This compact
design can store up to six bicycles and
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CYCLEHOOP

Cyclehoop is now an everyday sight

This initial design has been developed
into a modular Parklet, the second of
which was installed in Hammersmith
this year. This new Parklet is modular
in design and made from sustainably
sourced wood. The design features
free-standing platform modules with
adjustable feet, which allows it to be
arranged in multiple configurations. This
enables the Parklet to be expanded to
larger sizes, as well as to be assembled
and reassembled with ease.

the long-awaited installation of its very
first Bikehangar in 2014. Not just any
old Bikehangar, it must be said: this
is surely an inspiration to anyone who
wants safe on-street cycle parking on
their street.

POWERS OF PERSUASION

SUCCESSES GALORE
Stories that exemplify the Cyclehoops
success story abound. In 2016, for
example, the company installed its
new improved Bike Wheeling Ramp
on the bridge across the River Lea at
the bottom of Spring Hill at Springfield
Park. This bridge sits exactly on the
Hackney-Walthamstow border. It is a key
thoroughfare for commuters on a daily
basis. However, not everyone had such
an easy job negotiating stairs, particularly
if they owned a heavier bicycle with
panniers or luggage.
The challenge of this project was in
the design of the bridge, which was multilevel, as well as curved. This problem
was solved by the real ingenuity of the
ramp that lay in its modular design.
This comprised of ﬂoor-fixing brackets
that adjust to the different angles of

10

Keeping the cycle thieves at bay

the slope. The ﬂexible angle adjustment
of the ramp allows installation into any
pre-existing environment, which is a
big bonus when retrofitting cities with
historical architecture.
The Bike Wheeling Ramp has been
specifically designed to improve bicycle
access when travelling along multi-level
routes and allows to cyclists to gently
wheel their bike up or down, without
having to carry it or forcefully bump it
along the stairs. This ramp also includes
ﬂip-up functionality, allowing for easy
cleaning underneath and preventing
trapped rubbish or leaf litter building up.
The length of the ramp can be delivered
in made-to-measure sizes to ensure
a truly bespoke solution. Meanwhile,
London Borough of Bromley celebrated

Alex Baines-Buffery, a keen cyclist and
the owner of cycling holiday business
Wine Rides, first made the request for
a Bikehangar on Tudor Road, Anerley,
after the lack of storage for his cargo
bike started to become troublesome for
himself and his neighbours.
He had known about Cyclehoop and
its Bikehangar scheme in other London
boroughs, such as Lambeth, and pursued
his goal of persuading Bromley Council to
follow that lead.
He gathered support from his local
neighbours through sending a letter of
proposal for the Bikehangar, listing out
the benefits of what safe, secure onstreet cycle parking can have for the
street (equally for non-cyclists), making
the case for the lack of clutter on the
streets or in communal parts of the
buildings. His campaign developed into
a full consultation between the council
and the local neighbourhood. The result
was so overwhelmingly positive that
Bromley’s first Bikehangar was installed
on Tudor Road six months later.

www.ied.org.uk

AIRLANDER 10

AIRLANDER –
bloodied, but unbowed
When Airlander 10 nosedived on landing during a test ﬂight, sustaining damage to
its cockpit, many were quick to write the hybrid aircraft off as a blighted experiment.
But the phoenix is already rising assuredly from the ashes of adversity

W

hen the world’s longest
aircraft – the Airlander
10 – was damaged after
nosediving on landing
at Cardington Airfield in Bedfordshire in
August last year during its second test
flight, all of the hopes and dreams for its
commercial future that been building to a
pitch for so long suffered a major setback.
Although the flight itself was declared
a success, the £25m 92m-long aircraft,
part plane, part airship, sustained damage
to its cockpit when it hit the ground during
the flight. The vehicle had just completed
its planned 100-minute flight when the
accident happened.
It seemed a blow from which Airlander
– a new breed of aircraft that utilises
innovative aerospace technology,
combining the best of fixed wing aircraft
and helicopters with lighter-than-air
technology – might struggle to recover.
Run the clock forward ten months and
the prospects are much brighter, with
a successful flight of Airlander 10 on
10 May. It flew for a total of 180 minutes
before landing at 20:15 and was secured
safely on the mast at 20:20. “It was truly
amazing to be back in the air. I loved
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every minute of the flight and the Airlander
itself handled superbly. I am eager to
get back into the cockpit and take her
flying again,” says delighted Chief Test
Pilot Dave Burns, who was on board with
Experimental Test Pilot Simon Davies.
This test flight recommenced the Flight
Test Programme of the Airlander 10,
which started on August 17, 2016. It will
now perform more tasks and be permitted
to fly further away from its base in
Cardington. This marks a welcome return
to the skies of the world’s largest aircraft
and draws a line under the heavy landing
it experienced last August.
The Airlander has now flown three
times in addition to a successful flight
as HAV-304 during the US Army’s
Long Endurance Multi-intelligence
Vehicle program in 2012. There were
considerable modifications since it was
the HAV-304 and the Hybrid Air Vehicles
team have made a number of additional
modifications since last August, the main
ones being a new more powerful and
more manoeuvrable Mobile Mooring Mast
(MMM), and the additional ‘landing feet’
of the Auxiliary Landing System (ALS).
There were three Test Objectives during

the most recent flight, all of which were
successfully achieved:
• To conduct a full test flight – ie,
complete a safe take-off, flight and
landing of the aircraft
•To establish basic handling
characteristics of Airlander within a
well-defined flight envelope, including
assessment of the new ALS.
•To collect flight performance data,
such as handling, airspeed and all
vehicle systems, for post-flight analysis.
(This increases the understanding of the
aircraft’s performance, capabilities and
operating envelope.)
The ALS performed as expected on
landing, it is reported, and the Flight Test
Team were very pleased with the initial
analysis of this new addition to Airlander’s
landing system.
Ultimately, the expectation is for
the Airlander 10 to break the mould of
aviation, providing an ultra-stable, ultrapowerful and ultra-long endurance platform
that will be useful in a huge number of
roles from search and rescue, to border
control, coastguarding, crowd monitoring,
security, filming, academic research and
filming. There will also be passenger
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variants for the ultimate flying experience
and eventually Hybrid Air Vehicles will
fulfil a crucial role in point-to-point cargo
transportation to remote areas.
“This is a great testament to the
tenacity and ingenuity of the team of
engineers at Hybrid Air Vehicles, who are
continually pushing the boundaries of
aviation with this amazing aircraft,” says
technical director Mike Durham.
Overall, it seems the hurt suffered
last year by Airlander’s cockpit – and
the team’s pride – has not dented the
confidence of those who believe in its
future potential. Owner Hybrid Air Vehicles
(HAV) was reported to be in the final
stages of an equity financing raise from
its existing shareholders, which is said to
have gone very well. Nearly £5 million has
been secured already and approximately
£1 million remains available.
So, why all the excitement? The
Airlander is the world’s longest aircraft
and is designed to stay airborne for days
with a 10,000kg payload, and travel to
remote regions with its land-anywhere
ability, carrying cargo. It is likely that an
early use will be for passenger tourist
flights. Customer interest in all these
areas has been extremely strong, states
HAV.
The full Flight Test Programme will take
a number of months and is split into three
phases, each with the Airlander increasing
its flight ‘envelope’ by incrementally
increasing its range and duration, the
complexity of flight manoeuvres, its speed
and altitude and its payload. Over the
coming weeks, the Airlander will be a
common sight over Bedfordshire and, later

this year, over the rest of the UK.
With its recent troubles seemingly
behind it, the aircraft was moved out of
the hangar by Hybrid Air Vehicles’ expert
Ground Crew in a manoeuvre which lasted
just a few minutes. Airlander is a 92-metre
long aircraft and has only 3 metres of
clearance on either side as it exits the
doors of its hangar. However, with stateof-the-art ground equipment this was
easily achieved, states HAV.
During the last eight months, apart
from the repairs carried out to the front of
the aircraft caused by its heavy landing, a
series of improvements and modifications
have also been implemented, including
the ALS landing feet. This is a pilotdeployable two airbag landing system,
which the pilot can use as an extra
cushion to land on. These will deploy
on final approach and help protect the
cockpit. It allows the aircraft to land safely
at a greater range of landing angles.
The airbags are over 3 metres in length
and contain 15 m³ gas (less than 0.1%
of the entire hull volume). There is an
airbag on each side of the flight deck,
which offers enhanced protection to the
cabin and flight deck itself. It will be
deployed on most landings in the flight
test programme. It uses the existing
ballonet fans to inflate and takes under
20 seconds to be ready for use.
Another major accomplishment is the
commissioning of the MMM. This is an
integrated tracked vehicle and mooring
mast that makes it much easier to control
and ‘push back’ the Airlander when
manoeuvring it around the airfield. It has
a single pivot interface with the Airlander

Airlander: scaling new
heights in its ambitions

Hybrid Air Vehicles will eventually fulfil
a crucial role in point-to-point cargo
transportation to remote areas

and so makes a much simpler mechanism
than was previously available. Both of
these pieces of equipment are new to
Airlander and have been developed as a
direct result of advances that the team
has established since the flight tests
last August. They will make Airlander
easier to manoeuvre and safer to land.
“Both of these enhancements are great
engineering innovations, and show the
creativity and ingenuity of the team
working on Airlander to great effect.
We look forward to using them for real
very soon,” confirms Steve McGlennan,
CEO Hybrid Air Vehicles.

NATURE OF TEST FLYING
Howard Wheeldon, an independent
specialist analyst of aerospace and
defence for the past 28 years and wellknown speaker and commentator on
global macro-economic and geo-political
affairs, cuts right to the chase about what
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AIRLANDER 10

collecting data and information, finding out
new information of what the aircraft can
and cannot do, as it is also about testing
or exceeding boundaries.
“It is important that we all remember,
as we look at the many successful aircraft
types flying today, that each and every
one most probably suffered a catalogue
of issues that were only discovered during
the Flight Test Programmes.”
Those test programmes are there
to expose such problems, and to allow
designers, engineers and technicians,
as well as test pilots themselves, to sort
these issues out. “The Airlander 10 test
flight programme is about learning not just
how the airship performs in the air and

believe, and despite the occasional knock
or incident that is bound to occur over
the coming months as the test flight
programme continues, nothing can alter
the fact that Airlander 10 is cutting-edge
aerospace technology at its best.”

HIGH HOPES
Airlander is certainly one of a new breed of
aircraft that utilises innovative aerospace
technology, while leaving a significantly
lower carbon footprint and operating cost
than other forms of air transport. It has
been designed to stay airborne for up to
five days at a time to fulfil a wide range
of communication and survey roles, as
well as the cargo-carrying and tourist

The idea is to have Airlanders taking off and
landing in a short distance from unprepared
sites in desert, ice, water or open field
environments

flight test programmes are and specifically
the incident last August that seemed such
a body blow at the time.
“No one was hurt, no one was
injured and while the cockpit was slightly
damaged, there was little, if any, other
significant damage,” he points out. “And
yet, judging by the mass of headlines,
photographs, withering and badly written
comment and speculation by those that
clearly do not understand what test flights
are all about, one may be forgiven for
thinking that the unfortunate Airlander 10
heavy landing incident had been a disaster
waiting to happen! It was far from being
that and the best way to describe the
incident is that this is what test flying is
all about.”
Accidents do happen, mistakes do
occur, much is learned and the whole
concept and capability ends up being
better understood, Wheeldon adds. “Test
flights are, after all, just as much about
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what it can do and carry, but also about
the ground-handling requirements and
processes.”
Wheeldon is in no doubt that lessons
learned from the recent hard landing
incident will see Airlander 10 performing
even better, going forward.
“As we look at this amazing giant
airship, we need to remind ourselves that
what we are talking about here is the
development of an entirely new type of
aircraft, and one that flies in an entirely
new and different way to anything else
commercially available,” he continues.
“With test pilot feedback so far
excellent, and important flight data
collected and that will now be collated,
I continue to be very positive about the
commercial future of Airlander 10. One
small test flight incident from which much
will be learned is not going to damage
a programme such as this, whatever
sceptics of airships might prefer to

passenger flights already marked out for it.
What is particularly engaging about these
Airlanders is their low noise, low pollution
and environmental friendliness. They have
ultra-long endurance and a point-to-point
cargo-carrying capacity.
The idea is to have them taking off
and landing in a short distance from
unprepared sites in desert, ice, water or
open field environments. It had been a
fairly smooth and promising run-up to the
test phase, with Airlander formally granted
permission to conduct its first series of
flight tests by both EASA and the UK CAA.
The Airlander – which will support
over 400 new jobs and be a great export
generator for the UK – is expected to be
a showcase of UK innovation. It is already
being used in the UK Government’s
‘GREAT Britain’ campaign to highlight the
strength of the aerospace sector and the
innovation in engineering this country is
capable of creating.
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VIRTUAL

REALITY
MOVES IN ON ENGINEERING

Is it time to reach for the goggles and haptic gloves, instead of
the mouse and screen? Justin Cunningham investigates what
virtual reality means for engineers

H

Images courtesy of: Jaguar Land Rover

ollywood has long played off
the idea that we could one
day live in virtual realities.
From Total Recall to The
Matrix, the theory is virtual realities
will become so believable that it will
be impossible to tell what’s real, and
what’s not.
Of course, we’re not quite there yet,
but virtual reality (VR) is closer than ever.
But is this immersive VR experience
actually any use to engineers? And is
it really going to help produce more
innovative products?
CAD software giant Autodesk has
been a long-time advocate of VR. It
has made VRED (Virtual Reality Editor)
available for some time in a move
that allows more engineers to access
immersive design environments. It even
goes so far as to say that VR is the
natural evolution of the flat screen, which
will allow engineers to experience, rather
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than view, 3D CAD models. “VR allows
engineers to solve problems by visualising
what they’re going to see in the physical
world, allowing them to walk around a
product and even interact with it,” says
Asif Moghal, senior industry manager
for manufacturing business strategy and
marketing at Autodesk. “Historically, with
a 3D model, engineers only do that on
a flat screen.”
VR is not, by any means, a new
concept to UK industry with active users
including Jaguar Land Rover and BAE
Systems, which use room-size curved
screens known broadly as Cave Automatic
Virtual Environments (CAVEs). Here, VR
makes sense as it provides the ability
to sit in a car to examine the placement
of buttons on a new dashboard or the
access needed to an engine bay for basic
maintenance. But is VR really going to be
an engineering tool, used ubiquitously by
firms lower in the supply chain, to design
parts and components?
“CAD was once very esoteric, reserved
only for bigger companies,” says Moghal.
“Now, you can get a free CAD system that
will run on a tablet. As a result, everybody
is doing CAD. VR could well go the same
way and I see the potential to use it
everywhere.”
Product development and design is
already scrutinised, and to some extent
experienced, through the virtual world.
For many, the hard truth of the matter is

that physical resource, and its allocation,
is finite. And that can stop or certainly
slow innovation by stopping designers
effectively iterating. In virtual reality,
suddenly, that disappears.
“Running a VR rig is not as big a
problem as it was,” says Moghal. “VR
was once the dominion of the automotive
industry, but it’s started to filter down. We
see it as a very big part of how the general
manufacturing industry will solve problems
more effectively going forward.”

GOGGLES AND HAPTICS
To a certain extent, most design is already
carried out in the digital world, so VR is
perhaps more of a question about how
to interface with design software than
smarter resource allocation. So, are we
about to witness a mass-exchange of the
mouse and screen to VR goggles and
haptic gloves? “The use of the mouse and
screen in 3D CAD is not on its way out,”
continues Moghal. “There are a blend of
very different interfaces that are becoming
available, which are likely to continue to
develop with VR and augmented reality
technologies.”
For the average design office, VR
goggles known as HMDs (head-mounted
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VIRTUAL REALITY

DO YOU HAVE
WHAT IT TAKES?

displays) and haptic gloves are a much
more practical and affordable option for
VR capability compared to implementing a
dedicated CAVE facility.
For design engineers, generally, it is
not the immersive environment that’s
important, however, but how quickly the
software is to interact with, for example
grabbing and moving an object, selecting a
new tool, or zooming in and out. And while
there are some early adopters of haptics
for design engineers, and things continue
to develop quickly, they are unlikely to be
an effective or widespread replacement
anytime soon.

VR VS 3D PRINTING
Product development consultancy Design
Reality, based in North Wales, uses a
combination of traditional and digital
tools. Although initial concept work might
sometimes be done as a sketch, its
workflow is generally digitised using a
combination of Wacom Tablets and CAD
workstations. The company is well known
for its ability to leverage 3D printers to
produce physical products that help quickly
iterate design concepts. So, does it think
VR has the potential to reduce its use of
3D printers?
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“We develop physical products because
we need to know how a mechanism will
work, for example,” says Wyn Jones,
creative director at Design Reality. “This
is where a physical prototype will always
be required and people should design with
the physical in mind. This is where virtual
loses a bit of its selling point.”
Unless you’re a software developer,
most project deliverables involve
something physical, which is where, to
date, the virtual world has fallen down.
Though just about all the major CAD
companies have been banging the virtual
or digital prototyping drum, there are
numerous examples of where the digital
domain has not been able to carry over to
the physical product.
Formula One team Virgin Racing was
the first to attempt to develop an F1 car
entirely digitally, using computational fluid
dynamics (CFD) to show just how far the
technology had come. However, over two
seasons and 38 starts, the car failed to
score a single point.
“It can be difficult to convey things
like scale and proportions, weight and all
those tactile aspects of a product, which
is why we like to 3D prototype,” points
out Jones. “Our designs would not be any

Augmented Reality and Virtual Reality could
be the next big thing for design engineers,
allowing them to make changes from ‘inside’
the model. But is your hardware up to the
task? We asked hardware specialist Lenovo
what users need to look for inside their
workstations.
One of the latest models is the ThinkPad
P71, a response to the need for a high
powered mobile workstation, which was
available in the UK from April.
“A lot of customers are trying to learn
more about what VR and AR have to offer
them; how does it fit into their workflow
and what benefit can they really see,” says
Cassidy Lammers, Lenovo’s workstation
marketing manager. “While the industry is
growing, so are the applications and use
cases. With professional AR/VR focusing
on content creation and bringing that
experience into multiple aspects of a
workflow; having the right hardware is a
mission-critical requirement.
“Recently, Lenovo has expanded our
workstation offerings to support a wider
variety of Pro VR models. Having a VR-Ready
certified workstation offers a professional
level of performance and allows our
hardware to seamlessly interact with a wide
host of applications along with certifications
for the most popular head-mounted displays
(HMDs) on the market. Our ThinkPad P71
is the first VR Ready mobile workstation in
our line up and really takes advantage of
the new NVIDIA Quadro Pascal architecture;
geared for VR. Having the right combination
of cutting-edge graphics within a mobile
system allows you to create on-the-go and
bring this new technology wherever you need
it to go.”
good, if we didn’t have a 3D printer. That
is categorical. From day one, we have
been using 3D printers. It is the only way
to create a modern product. You don’t yet
get the feel out of a virtual situation, so
I wouldn’t ever have it on a par with 3D
printing,” he states.
Of course, there are many examples
of where digital prototyping has worked
wonders, with well designed products
and their associated development costs
being slashed as a result of a zero-
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VIRTUAL REALITY

physical prototyping approach. On balance,
however, it takes a brave engineer,
carrying a significant amount of risk, to
commit to thousands of pounds worth of
tooling without physically prototyping.
“You can easily get surprised in CAD,”
says Jones. “As you are zooming in and
out all the time, when you 3D print it you
realise that you’ve got the scale wrong on
a certain part.”
Indeed, part of becoming a good
engineer is understanding the physical
boundaries, and knowing how and when to
manipulate them. Knowing how a metal or
plastic joint will behave in the real world is
different to watching it fail on a simulation.
In this respect, VR has got to more closely
replicate the physical world and not try to
replace it, if it is to prove successful.
“If you put on a VR headset, you can
visualise something in 3D, but it’s like
watching a 3D film vs a 2D film,” says
Jones. “For me, it’s not immersive enough,
as it is essentially only getting one of your
senses. And for the designer, how does
that improve their efficiency or creativity?”

COLLABORATIVE DESIGN
Like all new tools, VR is still finding its
place in the world of design engineering,
but its trump card is surely its potential to
promote collaboration among designers,
engineers, suppliers and even customers.
For all its uses, 3D CAD modelling has
long been criticised for the isolated nature
users design within. Though there have
been numerous attempts for promoting
more collaboration, from giant multi-user
tablets to Facebook style status updates,
fundamentally developing geometry and
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inputting a design concept in to a CAD
model is a lonely job.
Perhaps one of the strongest cases
for individual VR rigs becoming more
prevalent in design offices around the UK
would be to allow a more collaborative
design process. Globalisation has meant
that design is often carried out in multiple
sites, involving multiple engineers that
never actually meet. An engineer involved
in manufacture in China might deal with
an engineer from the UK and client in the
US. Correspondence takes the form of
a weekly phone call, regular emails and
perhaps the occasional Skype chat.

SOMETHING LOST
While the cost reductions might well make
any financial director think that this is
a smart business move, an engineer will
tell you about a hard-to-define qualitative
loss in ideas, creativity and problemsolving that results from having more
remote and removed ways of working.
Having engineers in the same room,
working on a common goal, with access to
manufacturing halls to better understand
how designs will be fabricated, produces a
‘greater than the sum of the parts’ benefit.
Does VR have the ability to restore this?
“I can totally see these capabilities
being developed, where engineers put
on VR goggles and suddenly appear in
cyberspace,” says Moghal. “That opens
all kinds of collaboration potential, with
the supply chain and even customers. By
sharing the design process with them you’ll
start to understand their values and build
an amazing level of customer experience
and loyalty. What if you could design your

own Aston Martin or iPod? It has the power
to help fully personalise, not just the
product, but also the experience.”

FINDING A PLACE
VR’s big advantage is visualisation and
collaboration. While tools such as Wacom
tablets are finding favour during the
sketch and concept phase of a design and
engineering project, VR’s place could well
be its ability to bring innovators together
in a collaborative design environment, that
enables them to see and understand data
and designs like never before.
“It is a tool and you have to find its
place,” says Jones. “If we were looking at
20 concepts then the cost of prototyping
them all would be quite high. If I could
do that virtually with the client and then
narrow it down to four or five, which we
then physically 3D print, that could work.”
The other, more abstract, ability of VR
is to provide suppliers and customers with
an ‘experience’ of a product or service.
Could the next stage of collaborative
design be driven by customers – perhaps
the enabler to mass-customisation? It is
entirely possible.
And, let’s not forget, there is little
doubt that these technologies will entice
the next generation, which increasingly
expects to be able to visualise problems
and designs in this way. They will drive
these technologies further than ever
thought possible. So, if the thought of
engineers donning a pair of goggles seems
far-fetched, then you’re probably not the
generation demanding them.
Article courtesy of Eureka magazine
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Engineering undergraduates have been showcasing their skills across a diverse range
of projects, demonstrating the vast talent that is out there

BANG ON THE MARK
Hearty congratulations are in order to George Rabin (14),
Ed Thurlow (15), Sankha Kahagala-Gamage (16) and David
Bernstein (16), who took the top prizes in The Big Bang UK
Young Scientists and Engineers Competition.
George and Ed were awarded the ‘GSK UK Young Scientist
of the Year’ title for their project investigating birds’ responses
to colour. The students, from Churchill Academy and Sixth
Form in Somerset, painted a series of four feeders in different
colours and filled them with food. They then introduced birds
to the feeders and counted the number of bird visits and
how much food they ate. Their investigation found that birds
were more likely to feed from a feeder painted in blue. They
are hoping the knowledge can now be use to help airplane
engineers reduce the number of bird strikes
Meanwhile, the winners of the ‘UK Young Engineer of
the Year’ title were inspired to act after Sankha witnessed
a passer-by having an epileptic fit. He teamed up with fellow
Loughborough Grammar School student David to create a
wearable vest that monitors heart rate variability and body
temperature to predict an epileptic fit up to eight minutes in
advance. Once a fit is detected, the vest sends a message
to
both the wearer’s phone, as well as
possibly a carer, to warn them that they
need to seek help.
Over 500 finalists from across the
country were selected to show their
ideas at The Big Bang Fair where
ten were then shortlisted to pitch
Dragon’s Den-style to a panel of

Paul Jackson: winners are some of the
brightest young talent in the country.
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George Rabin, Ed Thurlow,
Sankha Kahagala-Gamage and David Bernstein – all top prize
winners in The Big Bang competition.
high profile judges, including Dr Maggie Aderin-Pocock, MBE
Space scientist & TV presenter, Jason Bradbury, TV presenter
& gadget guru and Dr Shini Somara, mechanical engineer & TV
presenter.
The Big Bang Competition is an annual contest designed
to recognise and reward young people’s achievements in all
areas of science, technology, engineering and maths (STEM),
as well as helping them build skills and confidence in projectbased work. Previous winners include young people who have
since gone on to successful careers in a range of high-profile
companies, represent the UK at international awards and even
become the youngest ever entrepreneurs to appear on BBC’s
Dragon’s Den. Congratulating the winners, Paul Jackson, chief
executive of EngineeringUK (pictured left), which organises
The Big Bang Competition, comments: “The winners have
been rightly recognised as some of the brightest young talent
in the country. Their innovative thinking and fresh ideas stood
out to the judges. They are not just prize winners, but a real
inspirational. I hope their success will encourage young people
across the country to enter the competition, either online or at
a regional Big Bang Fair.”
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UNDEFEATED CHAMP
Talented young engineer Philippa Dressler-Pearson picked
herself up from the canvas after being made redundant to win
Semta’s ‘Best of British Engineering’ title. Her fightback is a
tribute to her determination and the power of qualifications
Philippa put the disappointment of redundancy behind her
to find a new employer, excel in her role and carry off the title
at the prestigious Semta Skills Awards earlier this year. The
23-year-old from Worcestershire beat off strong competition
to win the overall award, having earlier been named the UK’s
Apprentice of the Year, sponsored by MBDA UK, at the Semta
Skills Awards 2017 gala dinner in London’s Hilton Hotel on
Park Lane, hosted by BBC presenter Alexander Armstrong.
Her victory underlines the critical role that qualifications
play for employees and employers in ensuring that skills are
both robust and transferable.
Through no fault of her own, Philippa had to bounce back
from losing her job during the third year of her apprenticeship
and found a new position with Southco Manufacturing
in Worcester. Although the business and work were very
different, through sheer hard work and determination she
completed her Level 3 qualifications and Foundation Degree
without any deferment or interruption. “This is an incredible
honour,” she says. “I started my apprenticeship four years
ago and after 18 months the company I previously worked
for went into administration. Being told we were all going
to be redundant was devastating. I picked myself up; my
training provider and college were incredible. Southco came
along; we bonded, I went in for an interview and the rest is
history. I would say to anyone be enthusiastic, enjoy what you
do and you will succeed.”
Philippa has gone above and beyond her role as an
apprentice design technician with Southco and assisted
in resolving over 100 quality-engineering issues with
manufacturing drawings. Nick Bennett, engineering
manager at Southco, was full for praise for what she has
achieved: “She has shown an enthusiasm, dynamism
and a desire to learn and be the best. She has been
supporting the rest of our apprentices and helped
produce an induction programme for engineers which
has gone global.”
She has supported her department by taking
the design engineering and project leader role in
many high-value modification projects. To date,
the value of her projects exceeds €1.5 million,
making a significant contribution to the
company. She has also been heavily involved
in organising several charity events, and is
passionate about showing students, teachers
and parents that apprenticeships are a great
route into a career.

Ann Watson, Semta CEO:
Philippa is an inspirational role model for others.
Ann Watson, CEO of Semta, the not-for-profit organisation
tasked with skilling engineering and manufacturing in the UK,
enthuses: “Philippa is a very deserving overall winner of the
Semta Skills Awards and is an inspirational role model
for others. To put the disappointment of redundancy
behind her, find a new employer and then excel in
the role shows a fantastic attitude and determination
to succeed. Without a recognised qualification,
Philippa may well have struggled to prove her ability
and get another job. Semta is campaigning for
qualifications to be included in new Trailblazer
Apprenticeships – to avoid industrial chaos.
“Philippa is truly the best in British
engineering and exactly the sort of person
we need to bang the drum for female
engineers,” Ann Watson adds. “If we are
to achieve the 800,000 extra engineers
we need by 2020, it is vital we have
more young women like Philippa in STEM
careers to keep the skills talent
pipeline flowing.”

Philippa Dressler-Pearson: Semta’s ‘Best of British
Engineering’ title winner.
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TALENT SHOWCASED
Meanwhile, engineering undergraduates
at West Nottinghamshire College have
also been busy demonstrating their
technical talents to business leaders.
Students nearing the completion of their
university-level studies presented their
final-year projects to employers and tutors
at the college’s annual ‘engineering
showcase’.
The 33 students have studied either
the Higher National Certificate (HNC)
in electrical and electronic engineering
or the HNC in mechanical engineering,
which form part of the college’s higher
education provision.
Most are in full-time employment and
have studied on day release after being
sponsored by their employer. Projects
ranged from new product designs to
innovative solutions that could be
implemented in the workplace.
Now in its third year, the showcase
is aimed at helping students develop
the skills needed to make an impact
in today’s challenging and competitive
business environment. By discussing
their projects with industry experts,
students benefit from the employer’s
perspective, who, in turn, contributes to
the learning experience. Following the
showcase, students are required to write
a reflective report about their project

CLASS OF THEIR OWN

Mechanical engineering student Jonathan
Gregory with employer Tony Tillett (left).

Tyler Bowen demonstrates his project to
former deputy principal Patricia Harman.

and consider feedback gained from the
external visitors.
Mechanical engineering student
Jonathan Gregory, who works as a coordinate measuring machine (CMM)
technician at Status Metrology Solutions,
presented his project to his employer
Tony Tillett. The 23-year-old produced
a CMM quality inspection system for a
customer in the aerospace industry to
aid the company’s future manufacturing
processes. Former apprentice Gregory
– who joined the firm five years ago
after being recruited by the college’s
apprenticeship arm, Vision Apprentices
– enthuses: “I think it’s really valuable
to show off our skills to employers and
other engineers, so they can understand
more about what we do. It’s also good for
my employer to actually see the work I’ve
been doing at college, which benefits not
only me, but the company as well.”
Electrical and electronic engineering
student Tyler Bowen’s project involved

designing and building a water-cooled
graphics processing unit, which lowers
the operating temperature of the
device. The 21-year-old, who works as
a computer-aided design draughtsman
at Omega Red Group, states: “I’m really
proud of what I’ve produced. Most of it
has been done at college, from concept
to completion, which meant having the
right standard of equipment, because it
relied on a high degree of accuracy.
Engineering tutor Andy Ryan, who
helped organise the event, adds: “The
showcase grows in size every year and,
once again, our students have produced
some really stunning projects.”
Employers that were in attendance
at the event – held at the college’s
Engineering Innovation Centre in Suttonin-Ashfield – included representatives
of Axiom Rail, Derry Building Services,
Status Metrology Solutions, Advanex
Europe, Boneham and Turner, Glenair UK,
Nottingham Trams and SPS.

Chao Zhang

Twelve of Coventry University’s
students showed that they were
truly in a class of their own
at a recent awards ceremony
where their outstanding design
achievements were duly recognised. The automotive design
students – all of whom are final-year undergraduates in the
university’s School of Art and Design – had the opportunity to
display their highly skilled designs from which a winner, two
runners-up (and, for the first time, three commendations) were
selected, on account of the exceptional standard of entries that
were received.
In their 10th year and hosted by leading design engineering
and recruitment firm Contechs, the event has grown year on
year, and was attended by several leading automotive OEMs
and first tier suppliers, providing the students with a prime
opportunity to meet and network with industry experts.
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Bart de Graaf Dastinas Steponenas

This year’s winner was Chao Zhang, whose entry was a
highly innovative Adaptive Police Vehicle, which could split into
three, should traffic congestion hinder police response. He was
presented with £500, plus a commemorative award.
Runners-up were Dastinas Steponenas and Bart de Graaff.
Dastinas’ entry, titled ‘Mega Yacht Evolution’, provided a
floating platform for the mega rich and Bart’s highly intuitive
autonomous vehicle project also caught the eye of the judges,
as it not only focused on interior comfort, but was also
sympathetic to the challenges associated with autonomous
vehicles. Both received commemorative trophies, and £250
and £100 respectively.
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TIMELESS

perfection
Ollivier Savelli is the remarkable watchmaker behind the new
luxury brand Ollivier Savéo. One of these could be yours – if you
have a cool £140,000 to spare for a top-of-the-range Vision model

A

warded the ‘Meilleur Ouvrier
de France’ in the Jewellery
and Precious Metals category,
the most prestigious luxury
craftsmanship award in France, Ollivier
Savelli has recently launched his own
range of high-end luxury watches under
the brand name Ollivier Savéo. And when
we say ‘high end’, we really do mean it.
if you are enchanted by these pieces and
absolutely must have one for yourself, it
could set you back up to £140,000.
So, where does the inspiration for
his work come from? Savelli spent
15 years with the Companions of the
Tour de France where he developed his
passion for excellence, perfection in
his craft, and traditional jewellery and
watch-making techniques. An admirer of
their philosophy, he borrows from their
construction techniques, using all kinds

of materials – materials that may
come from diverse disciplines such
as traditional jewellery, horology,
aeronautics, automobiles, architecture,
decorative arts, modern art and street art.

FLYING HIGH
All Ollivier Savéo watches are handmade in his atelier in Switzerland and,
depending on the model, take from
around one to four months to complete
– although the special concept watches
with a new movement, like the ‘Flying
Tourbillon Racer’, take a lot longer. Each
watch is bespoke and constructed from
the finest materials, reflecting the three
pillars of his work: technique, aesthetic
and concept.
The Vision watch range consists of
high-end automatic movements specially
designed by Ollivier Savéo employing
titanium, gold, carbon fibre and precious
stones. These innovative watches employ
a patented sapphire tube to display
a three-dimensional sculpture, with
complicated layers showing the creative
artwork, bejewelled gold flowers, gold
horses, butterflies and cars. These are
nothing less than mesmerising feats of
technical achievement; of movement in
harmony with design.

THE INSIDE STORY
Time to take a look inside one of his
watches. The Flying Racer watch is a
loving tribute to Formula One, with the
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watch lugs shaped like F1 spoilers.
The case is made entirely from Formula
One materials, and the dials above and
below represent the vents in the F1
bodywork. The tube or body of the box
has been specially designed to be a
waterproof case, but, above all, to allow
a 360 degree view of the movement and
designs within.
This all started with the idea that
a story in time could be told in this
miniature universe under a sapphire
canopy. Each and every object and
sculpture inside is subject to optical
distortion through the glass. The
shape of the curved glass raised many
problems, which needed to be carefully
dealt with. Savelli studied the simplest
form that an oval or a rectangle could
be, with rounded ends. Having built
many prototypes, he determined that
the two hemispheres at each end
had a magnifying effect and therefore
extensively deformed the lateral vision of
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WATCHMAKER EXTRAORDINARY

Each watch is bespoke and constructed from
the finest materials, reflecting the three
essential pillars of Olliver Savelli’s work:
technique, aesthetic and concept.

“Savéo watches are works of art that represent
time and history, an entire concept of dressing
and movement in harmony, designed in perfection.”
– Ollivier Savelli

the space, so he had to create a whole
new approach to the watch case, in order
to meet the specifications he had set for
the interior of the watch.
Savelli opted for a solution that
accounted for the width of the glass,
its strength and optical properties. The
shape of the ogive was designed to
optimise the balance of forces, a wellknown architectural principle. While this
answered some of the problems, it also
created a major new one when it came to
machining the glass. To have great clarity
without distortion, it was necessary to
polish the internal and external faces of
the sapphire glass to perfection – despite
the complexity of the material and its
shape, with three curved connections
and a cumulative tolerance of a few
hundredths of a millimetre. According to
Savelli, no technology currently allows
this on a single block of glass.
It was necessary, therefore, to create
a two-piece mirror and assemble it to
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within a hundredth of a millimetre, using
a high-tech UV glue. Modern glues are by
far the best technical solutions for such
small and delicate assemblies. The wings
and fuselage of the Airbus A380 aircraft,
which has to support huge pressures,
are now held together with glue, so it
has become the indispensable choice for
strength and beauty.

SAPPHIRE CRYSTAL
The choice of the type of glass was
equally critical. It had to show off the
internal workings of the watch and the
sculpture within to perfection. There are
many forms that would be easier and
much less expensive to work with, but
they remain fragile and can break, scratch
easily and are visually less appealing.

CROWNING JEWEL
With the help of great masters, Ollivier Savelli was able to acquire a solid artisanal culture.
His personal work and his abilities have enabled him to develop into a master of the purest
tradition. It was in 1984 that this vocation began, with the Companions of the Tour de France
where, he states, for 15 years he learned professional excellence, love of work well done, the
transmission of traditional know-how and fraternity.
Savelli was crowned the Meilleur Ouvrier de France in the Jewellery and Precious Metals category
in 2000. This distinction, only awarded by the French government to major players in the industry,
placed him at the head of various groups of ‘haute horlogerie’ and jewellery, leading to the launch
of his own brand in 2014.
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WATCHMAKER EXTRAORDINARY

A high-end Ollivier
Savéo watch could
cost £140,000 and
above

FLYING RACER WATCH
SPECIFICATIONS:
● Hand-wound flywheel shape gauge
● Flying Tourbillon with Gold Screw, which
performs one revolution per minute
● Height of movement: 3.80 mm
● Height of movement on switch: 520 mm
● Number of pieces: 181
● Number of stones: 20
● Power reserve: 60 hours (tolerance 0/
-3 hours)
● Frequency: 21,600 vibrations per hour
(3Hz)
● Diameter of tourbillon: 13.60 mm
● Exhaust Wheel: 15 teeth
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The choice of the finest sapphire
crystal was therefore essential. It took
six months to study, design and test
numerous prototypes, in every type of
material; then six more months to select
the best manufacturer in Switzerland
who could complete the job to exacting
specifications, culminating in a case that
was visually stunning and super strong,
including anti-reflection.
The two sides of the watch case itself
are cut directly from a block of carbon
fibre used in motor racing, employing
the exceptional technical and aesthetic
qualities of this high-tech Formula
One material. The model of the racing
car is designed in CAD from detailed
photographs of each particular model.
The shape of every element is then
faithfully constructed on a single piece
of metal to scale.
A complete reconstruction is then
carried out, taking into account the
technical constraints related to the size
of the car (2 mm), attaining perfect
coverage of all surfaces (a single block
does not allow the elements to be
recovered). The sculpture must also be
designed to allow perfect access with
hand tools, so they can be intricately
finished and painted.
Tests carried out using direct metal
printing machines did not give a good
enough surface. So the most efficient
and flexible solution was to use a 3D
printer with a very high definition on a wax
base to cast on the three axes with an
accuracy in the order of 4/100 mm. The
elements were then melted and moulded

in the materials chosen by the customer:
gold, steel or titanium and then taken up
piece by piece and polished, assembled
and painted by hand. The car is placed
on the mounting bracket with two screws,
with a tilt of 15% to allow a 360 view of
both sides of the body, with ample space
available under the watch hands.

TIMING AND BALANCE
The movement is constructed in the shape
of an ‘L’ to include room for the car.
This is claimed to be the only L-shaped
movement in the world, specifically
designed to accommodate the sculpture
within the watch – and leave space for it
and the movement to be observed from all
angles. Many hurdles had to be overcome
to rearrange all the moving parts and still
retain the delicate timing and balance.
Effectively, the movement is placed on
a cradle called a ‘cercle d’emboitage’ or
casing ring, in grade 5 titanium. It serves
as a support for the movement and for
the miniature sculpture, and also as a
connecting piece for clamping the two
end plates of the tube and fixing the four
clamping screws that simultaneously act
to support the rotating watch lugs.
The watch is entirely handcrafted,
with an extremely high hand-finished
threshold. Designed, built and completed
in Geneva, there are currently only two
limited edition pieces (one in carbon
fibre, one in titanium). These mechanical
marvels, in the finest materials, may keep
impeccable time, but they are also very
much works of art in their own right – with
a price tag to match, of course.
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Institution News

Elections & Registrations
Registration as Chartered
Engineer
Anthony Mark Ashburner
Kenilworth
Ralph Farrer
Paulton
Ian Gaylor
Cambourne
Anthony Daniel Horne
Whaley Bridge
Charlie Irving
Bristol
Venkatesh Mannem
Abu Dhabi UAE
Eujin Pei
Ruislip
Registration as Incorporated
Engineer
Matthew Hopwood St Leonards on Sea
Transfer to Member
Matthew Hopwood St Leonard’s on Sea
Election to Member
Daniel Atkinson
Guernsey
Javed Edahtally
London
Venkatesh Mannem
Abu Dhabi
Dipesh Mistry
Leicester
Daniel Murphy
Bristol
Ross Pascoe
Bristol
Sivan Pillai Sivathanu Pillai
Isleworth
James Daniel Simmons Castle Bromwich
Peter James Todman
Upper Poppleton
Stefan Zeitlhofer
Switzerland
Election to Student
Aaron Backhouse
Barrow-in-Furness
Jake Bajada
Gozo, Malta
Election to Student
from De Montfort University
Eismaeil Abdulmolla
Amadeus Adhav
Hannarh Louise Aird
Olivia Sarah Alexander
Tahmid Ali
Isaac Christopher Anstee
Joy Anyanwu
Teniola Ashiru
Suphawadee Issarangkun Na Ayutthaya
Katrina Bacon
Edward Thomas Baker
Dominic James Beharry
Dhillon Bhatt
Harry Bibby
Rachel Louise Bicknell
Kwaku Boateng
Huseyin Bogazkaya
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Thomas Alan Richard Boniface
Erwan Le Bozec
Lewis Brearley
Chloe Yasmin Buck
Connor Buckley
Glenn Byford
Jonathan Carter
Hamza Cato
Ryan Chantry
Panashe Simon Charamba
Dominic Clay
Chantelle Colantonio
David Adam Cooper
Oliver Cooper
Jonah Paul Ellul Croxford
Felix Curbbun
Bradley Czarnecki
Alexandra Davies
Nihal Demirel
George Simon Dennis
Ayan Dhorajiwala
Eric Dodd
William Matthew Dredge
James Francis Dyer
Denis Echessa
Megan Alice Edge
Loren Ewan-Hines
Louis Farnsworth
William Fisher
Jack Fletcher
Blerdona Gjinovci
Rachel Gnaniah
Michael Ian Grainger
Joshua Greaves
Hayat Habona
Albert Hagues
Emily Anne Hancock
Lucas Benjamin Harris
William Michael Jon Harrison
James Hart
Adam Haworth
Annabelle Hillard
Hayden Hinson
Joshua Samuel Holden-Brown
Mohammed Tahir Ali Hussain
Karina Basurto Jimenez
Alivaras Karvelis
Robert Samuel Kasule
Christopher Kay
Morgan Llewellyn Kerslake
Mahmood Ali Khan
Mi-Hyun Kim

Laura Knight
Thomas Lane
Tobie Langford
Thomas Lawrence
Thomas Leatherland
Lucinda Lehal
Ziqing Liao
Zheyi Liu
Yan Wing Grace Mak
Syeda Fatima Abedi Manji
Kieran Martin
Daniel Mason
Arran Mcdougall
Daniel James Mcguire
Kyle Mistry
Somang Mo
Nicholas Mulliner
Takunda Murevanhema
Aidan Newby
Zoe Norman
Alexandra Nurse
Thomas O’Callaghan
Carla Forte Ocampo
Jacob Paisley
Ntiana Papadopoulou
Anish Parmar
Alexandra Pass
Dillan Patel
James Richard Pease
Robert Harry Piggin
Antonis Poullos
Dylan Powell
Harris Priest
Pawel Procner
Ziyad Rassul
Thomas Reeve
Daniel James Rock
Harry Rowlands
Larni Ruane
Mohamed Said
Freya Emilia Salisbury
James Sanchez
Shiam Santilal
William Saunders
Daniel Sawford
Elizabeth Senior
Jaimini Shiyal
Mariam Sholaja
Nataly Shumba
Alex Tomutendasei Sika
Eleanor Skelton
Richard James Smith

Jeffrey Solarte
Monique Spoerri
Jade Sion Springett
Nathan Squires
Toren STorer
Po-Yu Su
Daria Suvorova
Matthew Swallow
David Szilagyi
Nelson Tafagnda
Mayur Tailor
Neal Tailor
Adam Taylor
Samuel Templar
Laura Thornton
Ashley Tunley
Aleksander Walencik
Alexandra Danielle Walters
Patryk Wawrzenczyk
William Webb
Luke Webb
Sarah Wharton
Jason Liam Whiteley
Joshua Wilson
Matthew Wilson
Oscar Wimpenny
Benjamin Withey
George Brian Wren
James Wright
Zhixian Zhao
Cheng Zhong
Kim Benn Zimmer
Election to Student from
Nottingham Trent University
Matthew Astle
Callum Bannister
Dakarai Bhila
William Blower
Jack Bradshaw
Rebecca Brown
Calum Cawkwell
Archie Davies
George Davis
Thomas Defty
David Dolding
Thomas Farmilo
Kathryn Faulkner
Saffron Gill
Ashley Griffin
Cont’d on page 24
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NEWS FROM AROUND THE UK

Cont’d from page 23

Elliot Heffernan
Taylor Hollingsworth
Lyam Hovelmeier
Tobias Jarrett
Herbert Kempt
Daniel Kordys
Joseph Lee
Henry Lewis-Borell
Joseph Martin
Joseph McCracken
Alexander Merrick
Luke Mills
Dylan Milne
Frantzeska Theori
Matthew Moeser
Alex Page
Arjun Patel
Benjamin Pavey
Phillip Perryman
Jay Persico
Grigorii Prokhorov
Thomas Riley
Jacob Staniforth
Harry Stephens
Michael Stevenson
Nico Andika Sunandar
Joseph Tatlow
William Vitali
Gabrijela Vujic
James Waite
Samuel Wilkins
Alexander Winter
Hibban Zaffar

New membership
manager
After serving the IED
diligently for over 19 years,
the IED’s Membership
Manager Sue Sloan is
moving on to pastures new.
Sue will be much missed by
staff and volunteers, and
the hundreds of members
she has helped over the
years, and we all wish her
well for the future. We are
very pleased to welcome Kim
Clarke to the IED family.
Kim has a background
in financial services and
is looking forward to the
challenge of this new role..
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BLOODHOUND all set to be unleashed on the world
The world’s most advanced straightline racing car, BLOODHOUND
SSC, will be driven for the first time
at Cornwall Airport Newquay this
October, 20 years after the current
record of 763.035 mph was set.
Wing Commander Andy Green steered
Thrust SSC to victory on 15 October
1997 and will be at the wheel of
BLOODHOUND SSC as it is put
through its paces this autumn.
Runway trials will mark the
BLOODHOUND SSC will be driven for the first time at
culmination of a month of tests
Cornwall Airport Newquay this October.
to prove the car’s steering, brakes,
suspension, data systems etc, as well
dynamic testing will then follow on. Of primary interest is
as the EJ200 jet engine, sourced from
the low-speed capability of the jet engine intake, positioned
a Eurofighter Typhoon. Thousands of visitors are expected to
be there to see history being made as BLOODHOUND SSC is above the cockpit. Designed to work best at speeds over
800mph, the project’s engineers need to understand how
driven at speeds of up to 200mph on the 1.7mile (2.7km)
it performs at very low speeds.
long runway.
Knowing how soon full power can be applied minimises
Before it moves under its own power, BLOODHOUND
this risk, while having ‘real world’ acceleration data will
SSC will first undergo several days of static ‘tie-down’ tests.
enable Ron Ayers, chief aerodynamicist, to plan the
The jet engine will be run up, with the car chained to the
ground, so that the performance of car’s bespoke air intake, sequence of runs in South Africa next year that, it is hoped,
will also result in breaking the 1,000mph barrier.
fuel and electrical systems can be checked. All being well,

Taking your work to a whole new level
It’s the bane of the office worker – sitting at a desk for hour after hour. In these days when email dominates our lives so
much as well, even conferring with others is as likely to be done electronically as ‘in the flesh’. One consequence of such a
sedentary lifestyle is the associated back problems that can often arise, as well as a general loss of conditioning.
So, as editor of this magazine, I was intrigued to hear about the VARIDESK. Instead of sitting down all day, I now spend
several hours on my feet, having decided that using one of these award-winning ‘sit-stand’ desktops was the way forward. It
may sound a horrifying prospect – to be on your feet for long periods – but in fact it feels comfortable and natural. The ease
of use and flexibility of this system also makes using the VARIDESK a painless and welcome prospect. With the press of a
couple of levers, the desk moves up and down to any one of 11 possible height settings, so you can switch between sitting
and standing in only a few seconds. The beauty of the system is that you choose what best suits you at any given moment.
That means no assembly and no installation, plus the units sit right on top of your current desk. Should you want to check it
out for yourself, go to VARIDESK.com and decide if this might, literally, take your work to a new level.

With the press of a couple of levers, the desk moves up
and down to 11 possible height settings
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WHATÕS HAPPENING
Gripping outcome
for HERMES AWARD
The HERMES AWARD, regarded as one of the most
prestigious industrial technology accolades, has
been won by SCHUNK, a global leader in innovative
gripping systems.
SCHUNK’s JL1 co-act gripper is an intelligent
modular gripping system for human-robot
collaboration that is capable of directly interacting
and communicating with its human operator.
The JL1’s integrated sensor systems effectively
envelop the module in its own safety ‘bubble’ by
continually tracking the proximity of humans and
triggering evasive action to avoid any direct humanmachine contact.
They also enable the module to grip, handle and
assemble objects of all geometries. The module’s
jaws are able to measure gripping force and
have tactile sensors, so their operation is highly
adaptive and responsive. The sensor constellation
also includes two cameras that allow the gripper
to see its surroundings in 3D and help it to detect
workpieces.

Cool hand look
Bionic hands for children may
soon be available on the NHS,
as the world’s first clinical trial
of a new type of prosthesis
gets underway. The 3D printed
devices for child amputees,
which have been based on
popular Disney characters, are
designed to be produced at
a fraction of a cost of current
models available. Bristol-based firm Open Bionics is
working with 10 children at a local hospital during the
six-month trial.
Tilly Lockey, an 11-year-old from Durham who lost her
hands after she developed meningitis as a baby, told
the BBC her prototype bionic hand “looks awesome and
it makes you feel confident. Instead of people thinking
they feel sorry for you because you don’t have a hand,
they’re like: ‘Oh my gosh, that’s a cool hand!’” she said.
The hands cost £5,000 and only take one day to
make, using cutting-edge 3D scanning and printing
techniques to ensure a good fit.
Meanwhile, another device is being trialled with
amputees at Newcastle University that is said to be
10 times faster than current bionic limbs, and uses
artificial intelligence to continually improve its detection
and picking-up skills.
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Eat your heart out, Jeremy Clarkson!
From zero to 62 mph in 1.513
seconds! Students of the Academic
Motorsports Club Zurich (AMZ)
succeeded in setting a new
acceleration world record with their
‘grimsel’ electric racing car. The
electrically driven Formula Student
racing car runs with inverters by Lenze
Schmidhauser, a sponsor and supplier
to the motor sport competition for
young engineers.
The Guinness world record is based
on the time to accelerate up to 100
We did it! Celebrating a world record.
kilometres per hour.
The grimsel car demonstrated
unparalleled acceleration taking more than a quarter of a second off the previous
record of 1.779 seconds. To illustrate the performance, the record speed was
reached in a linear distance less than 30 metres.
Thirty university students from Zurich and Lucerne worked on the vehicle with
the AMZ Racing Team. The race car is driven by four wheel hub motors, which
reach speeds up to 20,000 r/min. Inverters from Lenze Schmidhauser convert the
DC battery power into AC current for the motors. Extensive testing throughout the
winter season optimised the motor controllers and enhanced the traction control
software. The resulting performance, achieved on a track only 120 metres long,
was acceleration unmatched by any production car in the world.

£1 million award boosts
lightweighting research
WMG, at the University of Warwick, will be building on its reputation in materials
research as a hub for the development and application of advanced lightweight
metals. The move is thanks to a £1m Growth Deal award from the Coventry and
Warwickshire Local Enterprise Partnership (CWLEP).
The award will create a local network of knowledge, equipment and
skills – supporting WMG to share its expertise on steels and other advanced
materials with companies in the CWLEP area, enabling them to exploit
emerging technologies and new materials grades – in particular, those
based on metallic materials and their effective forming and joining, often in
combination with other materials.
Within the Advanced Steels Research Centre, facilities will enable
companies to understand and exploit new and improved materials and
more efficient processes to enable product innovation to drive sustained
economic growth in key
applications – including
aerospace, automotive,
construction, consumer
goods, defence, energy,
engineering, lifting and
excavating, packaging,
rail, shipbuilding and
transport. The funding is
part of a £89.4 million
Growth Deal Package.
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TAKE TO

Members of 42 Technology’s Adaptable
Carriage development team sitting in the
working demonstration module of the
system. From left to right at the table:
Simon Copley, Jon Spratley and Zane Van
Romunde; and (standing behind) Duncan
Wales and Freya Cunningham.

THE RAILS
An innovative new system to stow seats within passenger train
carriages to create space for cargo is now all ready for train
operating companies to trial

A

complete seating system has
been developed that will, for
the first time, enable train
operating companies (TOCs) to
configure specific carriages to carry either
passengers or high-value cargo.
The ‘Adaptable Carriage’ system allows
the seats and tables within a passenger
train carriage to be automatically stowed
to create space for ‘low density, high
value’ packages and other cargo that
would otherwise go by road. The carriage,
from 42 Technology, is the result of a
collaboration with the UK rail sector and
is said to offer significant commercial,
environmental and passenger benefits.
Crucial to getting the project on track
has been a two-year funded programme,
courtesy of the Rail Safety and Standards
Board (RSSB), using extensive inputs
from the UK rail industry. When deployed,
it could help to ease road congestion,
cut emissions, and allow online retailers
to offer later order cut-off times, faster
deliveries and new services. Importantly,
the technology can be retrofitted into
existing carriages or integrated into new
build designs and is now ready for use in
its first industrial trials.
Adaptable Carriage features three key
innovations: an award-winning system-level
concept to use spare passenger-carrying
capacity for the transport of cargo: for
example, on off-peak services; a novel
forward-folding seat design that allows any
rubbish left on seats to be tipped onto the
floor for easier cleaning after the seats
have been stowed; and an innovative
sliding mechanism to configure the seats
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into a seated position and to lock them in
position along the carriage.
The technology is fully compatible with
both steel-frame and modern aluminium
train carriage designs using cantilevered
seats. The seats have been designed to
maximise passenger comfort and, together
with their associated mechanisms,
specifically engineered to add minimal
extra weight to the carriage, compared
with existing industry-standard seats.

HOW IT WORKS
So, how does it work? All the seats, tables
and draught screens within each section
of an Adaptable Carriage are connected
together and can be moved along the
length of the carriage via a system that
also acts to cover the working mechanism
in passenger configuration. The control

Adaptable Carriage’s seat-folding mechanism
allows any rubbish left on seats to be tipped
onto the floor for easier cleaning after
the seats have been stowed and without
compromising passenger comfort.

system ensures that all seats are safely
secured in both the passenger and
cargo-carrying formations, and it can be
readily integrated with the carriage control
system to automate door locking, ensuring
passenger safety.
The reconfiguration process is fully
automated, takes under three minutes
to complete and, as a result, the 20
rows of seats in a typical passenger
carriage (with four seats per row) can
be compressed to create cargo space
equivalent to the capacity of
an articulated lorry, according
to 42Technology. “Adaptable
Carriage is an example of
what can be achieved when
the UK rail industry partners
with a cross-sector innovation
consultancy to deliver solutions
to specific rail challenges,” says
Chris Lawrence, technical director,
RSSB.
The Adaptable Carriage system
offers a novel, but very practical, way
to get more cargo onto the rail network
and to help train operating companies
(TOCs) secure additional revenues from
their existing infrastructure that could
be invested in improved facilities and
services for passengers – or, at the risk
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ADAPTABLE CARRIAGES

The Adaptable Carriage
system has been cleverly
designed to work on a set
of running rails that are
fitted to the existing seat
rails within passenger
train carriages. All the
seat-sliding mechanisms,
bogies, sensors and
locking pins are packaged
within the void between
the rails, as shown in this
‘see through’ rendered
image.

of derision from regular passengers – be
offset against ticket price increases.
42 Technology is already working with
a number of interested parties to support
initial trials of Adaptable Carriage and to
enable further commercial development
of the technology. The system was one
of three winners in the ‘Tomorrow’s
Train Design Today’ 2015 competition.
A working demonstration module was
recently shown at the Railtex exhibition.

REST OF THE BEST
Meanwhile, in a crowded, yet growing,
market space, bus and coach
manufacturers alike must find new and
innovative ways to improve the customer
experience and, to this end, many have
found increased passenger comfort to be
a source of competitive advantage.
Until recently, the headrests in buses
and coaches have typically consisted
of little more than a rigid frame covered
with a thick piece of foam. This did not
give passengers the level of comfort
desired, making it difficult to properly rest,
and somewhat diminishing the appeal
of bus and coach travel against other
forms of transport. From a maintenance
perspective, traditional headrests typically
require regular overhaul, often at great
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42 Technology’s Adaptable Carriage
seating system allows the seats and tables
within passenger train carriages to be
automatically stowed (as shown) to create
space for high value cargo.
expense and inconvenience. In response
to these issues, EvoBus, a leading
German bus manufacturer and wholly
owned subsidiary of Daimler AG, began
exploring ways to differentiate its premium
bus seat offering. EvoBus was seeking a
solution that would allow the passenger
to position the headrest to meet their own
individual preferences and for it to remain
in place during use. This led the company
to Southco whose experience in applying
its hinge technology to headrest design in
the automotive and aerospace industries
allowed EvoBus to implement a solution
using the company’s ST Torque Cartridge
Embedded Hinge Series, which features an
embedded constant torque hinge within a
plastic overmoulded headrest.

INTEGRATED POSITIONING
Southco’s headrest solutions feature
standard integrated positioning

technology, which provide reliable and
flexible constant torque capabilities in
a small package, allowing them to be
integrated into the bus manufacturer’s
moulded headrest assembly. Asymmetric
torque allows the design engineer to
specify various operating efforts in
different directions of motion, enabling
passengers to pull the headrest wings
forward with relative ease for adjustment,
yet still be supported when resting the full
weight of their heads against it.
Also, the hinge stays fully
encapsulated and hidden, enhancing
the aesthetic value of the seat design.
The simple assembly is complemented
by maintenance-free torque technology,
which provides constant resistance to
the headrest through the entire range
of motion, with zero-drift and backlash,
says Southco, which claims that the
headrests “will require zero maintenance
or readjustment throughout their lifecycle,
saving time and money associated with
routine maintenance”.
With an international manufacturing
and engineering presence, Southco
offered a key design advantage, in that
it was able to complete the design in
Germany and also support production
in India, where its team of experts was
able to work in close collaboration with
representatives from Daimler group and
its subcontractor.
“Southco’s ability to collaborate on
all fronts gave us the confidence that
we would be given the level of support
necessary to deliver the project, from
start to finish,” confirms Martin Gaub,
project manager at EvoBus.

27

WHEELAIR FLAIR

How cool is that!
Many wheelchair users experience discomfort from overheating,
due to long stints of sitting in their chairs. There has not been
an appropriate solution – until now, it seems

G

lasgow-based start-up Staels
Design was founded just over
a year ago by Corien Staels
after she first became aware
of the cooling problems experienced by
wheelchair users. Crucially, what she
discovered was that many users had
to cool themselves in dramatic and
unforgiving ways – having to strap ice
packs to their bodies or spray themselves
with water hoses, post-exercise.
Those with a Spinal Cord Injury (SCI)
are particularly affected, because their
bodies can no longer communicate with
their brains to say they are overheating
and need to start sweating. This can easily
lead to heatstroke and hyperthermia.
“As time went on, more and more
wheelchair users resonated with the
overheating issue,” says Staels. Her
immediate thinking was: “This is the 21st
century... It’s time for a change!” And
while engaged on resolving this issue, she
also decided that function and looks were
both important aspects of what she was
setting out to achieve. “You don’t buy ugly
clothes just because they are functional,
right? So why do so many wheelchairrelated products lack sleek and stylish
design?”

FUNCTION, COMFORT, STYLE
Enter the WheelAir, a battery-powered,
ergonomically designed backrest cushion
that cools the user by gently blowing air
onto their backs. It combines function with
comfort, without compromising on style.
The cushion currently fits all manual active
lightweight wheelchairs and the company
has big aspirations eventually to provide
cooling solutions for all wheelchairs, both
power and manual.
The WheelAir, officially launched on
3 June, has come a long way since its first
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prototype two years ago. Early prototypes
indicated that blowing air through a flexible
hose with intermittent perforations was
the most effective method. However, as
they were using a high flow, low pressure
air source, the airflow exiting at the far
end of the hose was significantly less
than at the inlet end. The design scope
had to be widened to consider three other
concepts:
● A low flow, high pressure (LFHP) air
source (a compressor) with restricted
air path and valve-like perforations
● Thermoelectric modules
(Peltier modules)
● A high flow, low pressure (HFLP) air
source (a blower) with unrestricted
air path.
The team then developed some basic
prototyping systems for each of these
methods to evaluate their effectiveness
qualitatively. With the assistance of the
design engineering team at STEP 3D,
a product development and 3D printing
studio also based in Glasgow, they
created basic prototypes for each method,
starting with the thermoelectric modules.
They used combinations of 2 to 6 Peltier
modules, coupled to a flexible graphite
heat spreader to absorb as much body
heat as possible. Unfortunately, there was
no way of integrating the Peltier modules
into the cushion in a way that was
comfortable and unnoticeable to the user,
and the method had to be abandoned.
Next, they explored using a low flow,
high pressure system (compressor), but
were dissatisfied with the inefficacy of the
cooling. Furthermore, the compressors
were audible and produced vibrations that
would prove irritating to the user.
The third concept of an integration of a
high flow, low pressure air source (blower
fans) with an unrestricted air flow path

Corien Staels at a WheelAir team gathering.

through the cushion seemed like a less
efficient method than the compressorbased system. Nevertheless, they mocked
up a foam cushion with an unrestricted
air flow path and 3D printed some
components to connect some DC blower
fans to the air flow path and it worked – in
fact, too well! Clearly, the real WheelAir
design challenges lay in the embodiment
and implementation of the cooling system
in a way that was effective, discreet and
unobtrusive. From the outset, the team
knew the main technical challenges were
going to include:
● Driving a suitable airflow source
● Distributing the moving cool air across
the backrest
● Mounting the airflow system to the
cushion itself
● Making the product easy to use, install
and remove
● Ensuring that, as a retrofit product,
the apparatus would be compatible
with as many different wheelchairs as
possible.
Initially, they tried using PWM (Pulse
width modulation) to drive the fans at
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WheelAir on a high.

Double Paralympian wheelchair rugby player
Michael Kerr tests out the WheelAir.

different speeds, but the noise produced
by the PWM hum was unacceptable. Their
electronics engineer then suggested using
an adjustable voltage power supply to
provide constant voltage at the varying
levels. They used qualitative evaluation
techniques, asking different users to try
a variety of cooling strengths, in order to
home in on the optimal power range. What
they didn’t want to do is provide a baltic
blast of freezing air, but a more subtle,
gradual cooling sensation that wasn’t
obvious or uncomfortable to the user.
The next step was to create an air flow
path that allowed even distribution of cool
air across the full height and width of the
backrest. Pressure mapping research
made it obvious that the symmetry of the
human body typically created two areas of
higher pressure: to the left and right of the
spine. With this in mind, they set to work
on developing a cushion embodiment with
two channels that would distribute the air
from the two blower fans.
The foam cushion itself is a customdesigned lamination of different densities
of high quality viscoelastic foam. The
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foam cushion was designed in such a
way as to provide ergonomic support,
moisture wicking and support for the
cooling system, while minimising bulk,
folding easily and conforming to economic
manufacturing process design rules.
Lastly, the team had to design a fabric
cover that would enhance the distribution
of airflow, while being easy to clean and
stylish enough to fit the brand’s purpose.
They therefore opted for a high quality
Polyester 3D spacer mesh treated with an
antibacterial finish, in combination with PU
faux leather.

UP TO THE TEST
While a fairly typical usage of prototypes
for design validation along the product
design process was employed, the team
recognised that the WheelAir would need
an extensive amount of testing. Jay
Anderson, a multi-disciplined athlete and
wheelchair user, reported back: “This is
the first time I’ve been in the park in the
sun without overheating in twenty years.
And not only is it adding so much comfort,
it is actually attractive!” And there was

praise in the same vein from Michael Kerr,
the double Paralympian wheelchair rugby
player and former captain. “I experience
a lot of problems with overheating during
games and am glad there is finally going
to be an effective solution to this problem,
without having to resort to being sprayed
with water.”
“The user feedback we received was
absolutely invaluable,” says Staels,
“as it threw up a number of situations
that we hadn’t considered (eg, unusual
wheelchair-folding mechanisms, issues
with the remote control location and the
general robustness of the product). These
problems were addressed and design
changes implemented in less than two
weeks.” Overall, the team was able to
progress from the first prototype to the
final stage in nine months of starting the
new experiments, she confirms.
The project is now into its final premanufacturing stage and seeking £30,000
in crowd-funding, against a target date of
October this year to start manufacturing,
with shipping to commence a month later.
See http://kck.st/2qDHG21
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OIL & GAS EXPLORATION

Into

The deep
Unmanned drones, travelling swarms, autonomous underwater vehicles: it’s all in
the name of the most recent XPrize to explore and map the ocean depths

I

t’s been said we know more about
deep space than the deep ocean.
True or not, a $7 million XPrize has
been set up to challenge innovators,
engineers and designers from around the
world to advance unmanned autonomous
underwater vehicles to reveal more about
the hidden world of the deep ocean.
“Our oceans cover two-thirds of our
planet’s surface, yet 95% of the deep sea
remains a mystery to us,” says Dr Peter
Diamandis, chairman and CEO of XPrize.
“We have better maps of the surface of
Mars than we do of our own seafloor.”
XPrize is a non-profit organisation that
sets up a whole range of incentivised
competitions to solve humanity’s grand
challenges. The three-year Shell Ocean
Discovery XPrize is a global competition
to advance deep sea technologies for
autonomous fast exploration and, after
18 months, entries have been narrowed
down to 21 semi-finalists.
“The semi-finalists are pushing the
boundaries in developing deep-sea
underwater technologies that will work
in the lightless, cold depths to fully map
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one of our world’s final frontiers like never
before,” says Jyotika Virmani, XPrize
senior director with XPrize’s Energy and
Environment Group.
“We have an unprecedented
opportunity to create next-generation
tools, technologies and techniques that
will illuminate deep sea wonders and
unlock a new era of ocean exploration.”
The teams are now beginning Round 1
tests, where they must deploy vehicles at
a depth of 2,000m and map at least 20%
of the 500km2 competition area at 5m
resolution, while identifying and imaging
at least five archaeological, biological or
geological features – all within 16 hours.
Put in perspective this is deeper than the
Grand Canyon and over an area nearly five
times the size of Paris.
Among the entries is UK contingent
Team Tao that is developing an
autonomous swarm system for rapid
surface to deep ocean exploration.
And German team Arggonauts, which
is creating a swarm of 12 intelligent
deep sea robot drones (pictured). Up
to 10 finalist teams will be selected to

proceed past Round 1 and will split a $1
million milestone prize purse. In Round
2, they will need to operate at a depth
of 4,000m, aim to map at least 50%
of the 500km2 competition area at 5m
resolution, identifying and imaging at least
10 archaeological, biological or geological
features at any depth, all within 24 hours.
At the end of the competition, a
$4 million Grand Prize and $1 million
Second Place Prize will be awarded to
the teams that receive the top scores
for demonstrating the highest resolution
seafloor mapping, after meeting all
minimum requirements for speed,
autonomy and depth.
“Spurring innovation and creating
radical breakthroughs in ocean discovery
are what excite us about collaborating
with XPrize,” says David Schewitz, Shell
vice president of geophysics for the
Americas. “Shell recognises the need to
leverage the full power of innovation: the
capacity for doing things differently and
better than before.”
Article courtesy of Eureka magazine
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Who are we?
This journal is produced by the IED for our Members and those who
have an interest in engineering and product design, as well as CAD
professionals.
The IED, established in 1945, incorporated by Royal Charter in 2012,
is a licensed body of both the Engineering Council and Society for the
Environment and we register our suitably qualified Members as Chartered
Environmentalists (CEnv), Chartered Engineers (CEng), Incorporated
Engineers (IEng) or Engineering Technicians (EngTech), Chartered
Technological Product Designers (CTPD) and Registered Product Designers
(RProdDes). We also offer professional recognition to CAD specialists,
including those who teach and lecture in design or CAD.
We represent our Members’ interests at the highest levels and raise
awareness of the professional standards of our Members, whilst providing a
resource and information service, and a friendly and approachable route to
assessment and registration.
www.ied.org.uk

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

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

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

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

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