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VIEW FROM
THE CHAIR

F

or many years, the IED has welcomed Product Designers into
membership. In 2012, we gained a Royal Charter and permission from
the Privy Council to award Technological Product Designer registrations
in our own right, on a par with the Chartered and Incorporated Engineer
registrations we offer via our licence with the Engineering Council. Since
then a number of existing members have registered with such titles, and
some new product design members have joined us. However, there remains
a significant group of product designers have not taken up the option of the
new titles of Chartered Technological Product Designer (CTPD) or Registered
Product Designer (RProdDes). I would encourage
them to do so.
For any members working in a field where they
have to make a specific consideration of the impact
of their designs on the environment, either in
manufacture, use or disposal, we can offer registration
with the Society of the Environment: Chartered
Environmentalist (CEnv).
Members who have not been registered for their
These are not just extra letters after your name,
accomplishments may be missing out, argues
but a demonstration that your competence has
Colin Ledsome CEng FIED
been assessed by fellow professionals as meeting
a trusted standard. This may improve your standing
with your employers and customers and give you an advantage in your career
progression. More importantly, you will be able to maintain that competence
through continuous professional development, CPD, and the links you can
form with other professionals. If in the current situation you find yourself
with time on your hands, now might be the perfect opportunity to apply for an
appropriate registration.
The IED will provide support and encouragement through the process of
updating your registration. Contact Linda@ied.org.uk or ring 01373 822801.

Stand up to
be recognised

Get Involved

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

Colin Ledsome CEng FIED evaluates a
better design of log fire in an open hearth

S

ome years ago, research in the USA looked into different
configurations of log fires in grates. Researchers measured the
radiant heat to the room and the amount of heat going up the
chimney, for a given amount of wood on the fire. It turned out that
the standard arrangement of a pile of logs in the grate was not very efficient
at delivering heat to the room; most of it went up the chimney. Having tried
various ways of stacking the logs, the researchers finally settled on a ‘slot
fire’.
They put additional bars at the side of the grate to hold logs above the
fire. Lower logs placed there burned on their undersides, increasing the
radiant surface facing the room. Meanwhile, the logs piled above were dried
and warmed, ready for their turn to burn, when the lower logs dropped into
the main fire (encouraged occasionally by a poker). This arrangement put
much more heat into the room, with less going up the chimney.
With new rules coming in next year requiring wood to be kiln-dried before
burning to reduce emissions, firewood will become more expensive. Knowing
more efficient ways to get heat from a fire will help.

Smoke
and hot air

Seat
of fire

Radiant
heat

Grate
Cool air

Normal log fire
Smoke
and hot air

Seat
of fire

Radiant
heat

Added
side
bars

Cool air
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Slot fire

Catering for the

Silver econo
An official part of the government’s industrial strategy is a project to rope in the design community
to develop new products to support older people in their daily lives

A

s a society, the UK is getting
older. More people are living
longer past the age of retirement.
Evidence suggests that people
are generally better off living in their own
homes rather than moving into a care
facility. But they may still need help,
particularly when they don’t live with other
people who can care for them every day.
The need is so great that the government
has named it one of four ‘grand challenges’
for UK industry coming out of the industrial
strategy launched a few years ago. This
aims to kick-start industrial production
by providing research and development
funding, product competitions and other
initiatives (see www.is.gd/weleno). It has
also led to the creation of a goal statement:
‘five more years of independent healthy
living from 2035, and narrowing the
experience of the richest and the poorest’.
Last year’s Engineering Design Show
hosted speakers from Design Council, IET
and Innovate UK to discuss it. Speaking
from the latter was Ben Griffin, design
innovation lead at Innovate UK. Contends
Griffin: “We’re keen to say -- and we

The StairSteady provides a helping hand up
stairs - without removing one's own agency
spoke at EDS about this -- that the need
for inclusive, human-centred design is at
the heart of this challenge. You can have
a clever idea on paper, and get all of the
technical aspects right, but if you haven’t
considered from the start the mindset and
behaviour of the people you are designing
for, there’s a very real risk of failure. You
may be solving the wrong problem, or
solving it in a way that doesn’t work for
people.”
Griffin offers a personal anecdote as an
example: “My first boss came to design

Two mould-breaking mobility products
Inventor Ruth Amos tips two innovative products that are changing the market for healthcare and
mobility products.
Stiltz. “A through-floor lift with a small footprint. Its cost is not so far off a curved stairlift. It is
shaking up the market, but it is a high-ticket item. It is the astronaut of the mobility industry. A sleek,
interesting design.”
Oarsome Grips. “They were developed by Emily, a rower, who suffered painful calluses on her hands.
They are useful for putting on mobility crutches to make them usable for your hands; those handles
haven’t been redesigned for years.”

6

from engineering, and had worked on
the exterior design of the Sinclair C5 [the
infamous recumbent electric scooter].
He learned the hard way about products,
and businesses, that underestimate
the importance of the user experience.
There was nothing wrong with the
technology in the C5; it probably met all
of the requirements that were set out. But
ultimately it was awkward, embarrassing
and even scary to use in the real world.”
Avoiding that fate is the goal. He adds:
“The key message is that great design can
complement technical and engineering
capabilities, providing a vital human-centred
perspective and a professional skillset that
makes sure the end result performs as well
for people as it does on paper.”
“If we can bring great design and
engineering together, we can create new
goods, services and business models that
will help us all live our lives to the full,
for longer. At the same time, there is an
economic benefit for the country and its
suppliers.” Griffin goes on to amplify that
latter point: educating suppliers can help
reveal new opportunities in products for
older people. He adds: “Many businesses
are missing out on significant extra sales
because – perhaps without them realising
– their product or service simply doesn’t
work for people as they get older. They are
people who still have the same aspirations
and expectations, but whose dexterity or
eyesight (for example) might not be as good
as they used to be.”
Guiding the application of humancentred design as well as engineering
technology to the ageing population itself

www.ied.org.uk
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is government design consultants Julian
Grice and John Mathers, former chief
executive of Design Council. The two are
collaborating on a Grand Challenge blog
(www.is.gd/qejafi), which states, among
other things, that ‘the power of design is
that it transforms something users need
into something they want.’ Accomplishing
that is not magic, but doing more than what
he says is unfortunately far too often the
norm of product development for this age
group: individual experience with individual
parents. “Not enough work has been done
in terms of design that really understands
the older market: spending time with them,
talking to them, and relaying that important
perspective.”
Mathers recalls that when he was
head of brand at supermarket Safeway,
he would arrange regular store
shopping trips visits for new design
teams – with a twist. “We would give
them a list of things to collect. They
had to wear things that replicated
myopia with heavy bodysuits to
replicate arthritis challenges. We
did it all afternoon, and then had
a workshop to discuss it. That
produced weeks and months with
a very different perspective of the
way to approach design. It was
about putting people who were
25 and 35 into the shoes of a
different generation.”
Another way to accomplish
the same thing was described
by Ambreen Shah, director
of policy, research and
communications at
Design Council, in a codesign workshop with
older people, design
engineers, clinicians

www.ied.org.uk

and researchers carried out
last year, which she presented
at EDS. (It followed on from a
three-year project in the South
West called Transform Ageing; final
report published in February: www.
is.gd/afiwok). Previous research
carried out by Versus Arthritis
found that the most
pressing needs of
individuals with
dexterity

highwaystarz /stock.adobe.com
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Arthritis, rather than age, can be
the dominant factor influencing
product design for older people
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challenges (not just old people) were
simple things: getting in and out of bed, the
shower and the car. So six mixed teams
of six spent two days discussing these
challenges.
Shah recalls: “The conversation moved
on to be not about later life, but about
how fed up people were about how
suppliers weren’t being thoughtful about
the products. What people wanted were
things that were dignified, easy to use,
that would consider if people were in

pain, time-efficient, gave people a choice,
were affordable, and considered the
environment. They wanted their needs and
wants discovered. No doubt a different
group would say similar things. This is
not about ageing, but about great product
design and making things affordable for the
people that need them.”
This groundwork is essential to good
results, argues Mathers: “What design
thinking is good at is exploring the issues.
Really understanding the marketplace; how

The simple pleasures may not be so
simple to provide for older people
who need extra assistance

The double diamond

John Mathers explains this design thinking diagram
The double diamond was invented about 20 years ago by the Design Council. It essentially brings
together a raft of techniques that design companies are starting to use that it felt that they needed to
embrace and bring together. Its essential purpose is to express that far too much time is wasted on
the second diamond of the double diamond, where people accept the brief that they have been given
and then try to develop solutions. The reality, invariably, is to take the brief, go back and revisit what
are the circumstances leading to delineation of the challenge, and articulate them. The simple essence
is to go broad before narrowing down. Go back and look at the challenge, and really understand the
implications of it; that leads to narrowing of the brief. The double diamond allows designers to broaden
for solutions, and then narrow down to answers.
There are some great examples from companies that the Design Council has worked with. For
example, there was a Yorkshire company that was into earthenware pipes. That market was in decline.
The double diamond helped them understand what they are really good at, and that led them to enter
into the earthenware pots market, which was previously dominated by the Chinese, and managed to get
a share of the market because they make amazing-quality frost-resistant pots that garden centres were
clamouring for. Let’s go back and really understand what the challenge opportunity is, and where it will
lead us. The brief as it came to us was, our market is diminishing; how do we make clay pipes better?
That wasn’t the answer.
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we use the product; concerns, needs, and
then let’s reword the brief. Often the brief is
based on assumptions or misassumptions
and that’s where the design process can
help tremendously.”
And part of that is recognising that
mobility aids are not at all aspirational
purchases. Ruth Amos, designer of the
Stairsteady, a kind of manual Zimmerframe
for stairs, says that she always tried
to make the product blend into the
background. She says: “A lot of people
don’t want products that make them feel,
or show others, that they are struggling.
We have a saying that denial is the biggest
illness among the elderly. Lots of people
who are getting older don’t want to use
equipment.” The very purchase of mobility
aids passes on a judgement about older
people’s degree of incapability. (Amos
was also featured recently with designer
sidekick Shawn Brown in a profile about
their engineering YouTube channel for
children, Kids Invent Stuff).
In Amos’s case, her Stairsteady allows
customers with some mobility – those
who can cross the room with a walker, for
example – to avoid purchasing a stairlift,
a device with real stigma of ill health
attached. “Loads of people are dead set
against a stairlift. That’s an interesting
dilemma with these types of products:
designing something that a customer
doesn’t want,” observes Amos. She adds

www.ied.org.uk
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that for her product, the issue is getting
people to understand that mobility devices
help them; they are not something to be
avoided.
For design consultant Julian Grice, the
solution to that challenge is partly co-

creation. “If you involve users in a really
meaningful way right at the outset of the
conception of the idea, first create a group
of early-stage product adopters ‘people like
me’ who will directly inform the products’
development and advocate their adoption.
Also, because users are heavily involved,
desirable functions or capabilities are
identified that enhance the initial problemsolving idea, making the product more
versatile.”
For Mathers, it’s more about finding
a new appeal. He takes as an example
fitness walking sticks, which have been
very successful for the older population;
they represent wellness. He says: “Look at
Lucozade: it went from illness, and a drink
for sick people, to promoting wellness.
Healthy walking and outdoor lifestyle are
the antitheses of the awful NHS walking
sticks that you get when you leave
hospital.”
So why are mobility products so clunky?
Amos says that the oldest generation of
customers come from a make do and
mend culture, a group that is not bothered
about the differences between an Apple
iPhone and a Nokia clamshell – if they even

use a mobile, that is. In other words, that
generation may not prioritise a sleek design
over safety; nor are they likely to look for
a solution in a smartphone app. But, she
continues, it will likely be a different story
for baby boomers, who are known for their
consumer appetites, and who hold the
cash to bankroll them.
Amos also says that the structure
of healthcare equipment procurement
also does not incentivise design. That’s
partly because the purchaser – some
local authority or healthcare trust – has a
different agenda to the end user. And also
because the complex supply chain needs
to start with an inexpensive product at
the beginning in order to have the profit
margins at each level to make it worthwhile
for distributors and suppliers. For these
reasons, she doubts whether an outsider
redesigning a mobility aid such as a
Zimmerframe could induce a customer to
pay more for it.

Safe as houses
Apart from supporting the Ageing Grand Challenge, the Design Council has
also been a core partner in the Home of 2030 design challenge, which aims
to create better residential properties in terms of environmental sustainability
and fitting the needs of an ageing population (professional design
submissions are due in June). Winner of the inclusivity category of the Home of
2030 innovation challenge was startup Kemuri.
Company founder and inventor Leonard Anderson recalls that his interest
in internet-of-things technology corresponded with the mental decline of his
mother, who suffered from dementia. “I was 300 miles away from her, and it
was difficult to know what was going on. When I visited every month or two,
I found moulding food, and despite the presence of carers, her eating was
patchy. There was a lack of knowledge of what was going on with her.”
Anderson knew hardware engineer Lawrence Archard through a mutual
friend, and pitched the idea to him. It was not new – but his local authority
background (he was a programme manager) made the pitch more attractive.
Seven years later, the device has been proved to market. And it is very
simple: it’s a replacement power socket that measures temperature, humidity
and power usage. It also boasts a PIR sensor
monitoring movement. The data is
sent via GSM into the cloud, where it
is processed by a big data system. It
monitors activity: movement, eating,
drinking, keeping warm, which are
necessary for life. An algorithm learns

www.ied.org.uk

a person’s pattern (it
takes about a week),
and sends an alert if
the patterns change
significantly.
In fact, that
simplicity is deceptive.
First, it’s unobtrusive
to the point of being
completely invisible.
Anderson himself said
it only took a week to
forget he had installed
a test unit in his own
house. That is relevant: “A
principle of engineering a good measuring
system is to cause no disturbance to the thing you are measuring – even if it’s
a person,” comments Anderson. For example, a key behavioural issue is false
positives. One user realised that when she pressed the button, her daughter
came to check on her. Since she was lonely, she pressed it frequently. But
because the service provider is duty-bound to respond to every actuation, such
abuse can prove expensive.
That’s not possible with the Kemuri device, however, which is being
marketed on annual contracts to housing associations and local authorities.
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Outside the doors of
London’s St Mary’s Hospital
is a mysterious oneroom pavilion. Although
sometimes mistaken as the
MRI scanner (mounted in a
trailer nearby) or part of the
café next door, it is in fact
the only building controlled
by the Helix Centre, a
multidisciplinary research
centre operated by Imperial
College and the Royal
College of Art

doctor’s designer
The

D

esigned by three RCA
architecture graduate
students, the ‘box’ or ‘studio’,
as it is known, occupies
neutral territory between the hospital’s
facilities and Imperial College offices and
teaching spaces nearby. Flexible furniture
allows the space to be reconfigured. It
can’t be booked by university students
or faculty. “It’s a space where we bring
people from work, professionals, and
patients and family. We do user testing
and workshops. We also have public
events and exhibitions,” explains designer
Matt Harrison.
What the building and its location offers,
in a word, is access, he explains. While in
previous design jobs, Harrison struggled
to reach healthcare professionals before.
Now, “we have security badges and
relationships with staff; we can get

in and meet people working with live
NHS patients in studies and trials. That’s
unique.”
Helix was originally set up with funding
from the government’s Higher Education
Funding Council for England (HEFCE) to
help stimulate the economy after the
2009 recession employing four designers,
and had an initial focus on developing
medical spin-outs. Hence the importance
of proximity. “We are using that place as
a lab; and for co-design. That gives us a
view on the wider healthcare system. If
it works well, that gives us the basis to
launch something wider.”
An early success was a project for a
clinical task management system for
doctors and nurses to share, especially
at night, when few doctors are looking
after a hospital of sick people. That idea
ended up being bought by Google
Deepmind, to become part of
its healthcare platform, using
machine learning. Other products
didn’t work so well.

TRICKY PROBLEMS
“Our set-up, by being part of a
university, we have the funding
and space to tackle tricky
problems,” adds Harrison, citing
as an example some particular
long-term research typical

10

of Helix’s more recent projects. This is
about calculating the doses of paediatric
IV medication for children, who come in
all shapes and sizes; their IV medication
needs to be prepared on demand, catering
for their size and the reason why they are
ill. There are a lot of mistakes in paediatric
wards, especially in emergencies.
“There are other solutions on the
market that don’t address the problem to
the same depth that we’re trying to. Partly,
that’s because although they have an
insight into part of the problem, they don’t
have access to explore the user journey
and the whole process that is causing
errors in paediatric medicine. We started
off with a particular idea based on the
experience of a doctor in South Africa, who
couldn’t calculate a dose. He had the idea
of having printed labels calibrated to the
syringe. That’s still part of the solution.
Through research and user-centred design,
we’ve realised that that’s a small part of
the problem, and we have come up with a
more comprehensive end-to-end solution.”
Instead, it has developed an online
system, an app, that connects to
electronic patient records. It knows the
patient’s details and helps workers
calculate the dosage if they don’t know it.
It links to national and local formularies,
and guides them through how physicians
prepare medicine in a syringe, so nurses

www.ied.org.uk
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have to do less complicated calculations in
their heads. The system, a class 3 medical
device, is hoped to enter clinical trials at St
Mary’s hospital within the year.

DEMENTIA RESEARCH
The other half of Harrison’s work involves
a tender it won exploring the other end
of its capabilities, the science and
engineering end, for the UK Dementia
Research Institute (DRI), a large new
science research institute. Imperial
College and the University of Surrey won a
£20m grant to examine ways to live with
dementia, and use technology to help
people in care. Harrison and a colleague
bring in human-centred design across six
vertical workstreams: computing, robotics,
synthetic biology, behaviour, clinical and
hardware biosensors. Some of that work
is to instil typical user testing that might

A prototype at home diagnostic
test, with accompanying app
be used in the design world. “Some of
what we do is home visits, and creating
representative personas to describe the
lives of people living with dementia in the
home, in terms of routines and needs.
Then the team have a reference when
coming up with ideas.”
Harrison does add that working within
clinical and academic parameters can be
a lonely business for a designer. “We find
that across the projects, people don’t know
what the design process is. They are happy
with the result, but we have to bring people
along with us. Offering a human-centred
design approach is significantly more than
just getting our opinion on the research
direction. It’s a deeper level of involvement
in testing.”

www.ied.org.uk

Research ethics also imposes its
own challenges. “In some projects, like
paediatrics, to do a trial, you need to
freeze development and define tightly
what the product is as part of the medical
device certification. You can’t have an agile
design process that colleagues in other
industries enjoy. And there’s a cultural
clash: design research is very qualitative.”
In the project, Harrison is particularly
responsible for supporting a monitoring
team that is working with volunteers
with dementia and their carers to collect
observational data to try to improve their
resilience and manage better at home.
A related project in which Harrison is
also involved is studying the possibilities
for self-reporting medical conditions by
trialling use of off-the-shelf devices, such
as weighing scales, thermometers and
pressure cuffs that automatically transmit
the data to the university for analysis.
That project aims to develop new
devices and sensors, and in particular
to make them more passive, to reduce
the burden of reporting for the patients.
Machine learning can help there to
adapt to individuals’ particular needs, for
example establishing what constitutes
normal for vital statistics such as blood
pressure, when those values can vary
so much between individuals. The team
is also designing a system to deal with
sources of noise, such as visiting children,
whose presence may skew the data.
Another user trial of interest involves
installing voice-activated speakers, such
as the Amazon Alexa,
for users to interact
with. They might
function as a way to
ask users how they
are feeling, what they
are having trouble
with, to function as a
diary, or to provide a
way for them to ask
for help. “We want
to know if voice
interfaces work for
this demographic,
for people with
dementia or
their carers,
if they can’t
use smartphones, or

Helix promotes human-centred design
methods in the medical community
read so well.”
A specific focus is identifying and
treating urinary tract infections, as early
treatment can avoid hospitalisation, which
can lead to quick deterioration of patients.
Harrison’s synthetic biology colleagues are
developing a urine test that can be used
in the home to rapidly determine if there is
an infection, and which can also say which
bug is causing it, and what its antibiotic
resistance might be. It goes farther than
dip stick tests in terms of diagnostic power
and certainty.
“We have a clear design challenge
coming up, in that we will start asking
people to do urine samples on a regular
basis, and a lot of users are frail. It is
also quite likely that users are wearing
incontinence products. Even the carers
have health problems. If we are asking
them to do that, how do we make it
hygienic, safe and practical? It’s not going
to be as straightforward as peeing into a
cup.”

The studio is used for cross-disciplinary
meetings as well as user research (left)
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Polymath
In this time of COVID-19 crisis, how can a design engineer help
the national endeavour? Collaborating with IED, Peter Ogrodnik
CEng MIED has developed a community to help engineers respond
to needs from the NHS, its staff, care home and careworkers. But
this is just the latest initiative in over 30 years spent applying
engineering techniques to medical problems

T

here has been no shortage
of willing in the UK public’s
response to COVID-19; hundreds
of thousands of people have
signed up to volunteer to help others.
Government has called on industry
and the engineering community to help
supply medical equipment and support
construction of temporary hospitals.
The imperfect nature of the shared
experience of signing up was what spurred
Keele University biomedical engineer Prof.
Peter Ogrodnik CEng MIED to get involved
himself. Although some associates had
offered their services, they received only
holding letters in response. Second, he
recognised that the demands being made
did not match common design engineers’
skills. Few of them would know how to
install an ICU; nor do all live close enough
to megahospitals to be able to support
them in person. What could engineers do
from home that would support the NHS
and care homes, he asked himself.
“As institutions, we have access to
some of the best engineering design
minds in the world, some of whom are at
home with time on their hands. We are
suggesting that they could supply some of
their spare time to a coordinated provision
of engineers and designers focussed on
solving the problems deriving from the
COVID-19 outbreak. Clearly the ventilator
shortage is foremost in everyone’s minds
but there are other issues too, many of
which can be solved by the collective
thoughts of engineers across the world.”
The problem, he realised, is access
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to the need. “We didn’t know what things
people wanted. For example, there are
loads of people out there creating visors.
But they are doing it in isolation. They are
doing them in a way that is not necessarily
what care workers want.”
To avoid that risk, he designed what
he calls a prescriptive questionnaire for
NHS workers to use, which the IED now
hosts on its website (available via www.
eng4nhs.org). Among other things, it asks:
“Please state, as clearly as possible,
the problem that needs addressing.
Please make sure you state 1) the target
population, 2) the problem in as much
detail as possible, and 3) the impact a
solution would have.”
The team reviews posts and passes
them on to a list of engineer volunteers
(signup form: www.eng4nhs.org).
Here, Ogrodnik credits the IED with
spreading the word; not only did it write
to its membership, but also contacted
the heads of the other professional
engineering institutions for help. “We
would like institutions to enable their
engineers to volunteer in this international
effort,” says Libby Meyrick, chief executive
officer for the Institution of Engineering
Designers. As of writing, more than 200
engineers had signed up.
And Ogrodnik reports that the
network’s first success came in early
April. A request came in from a maternity
unit which, as it is not judged to be on
the COVID-19 front lines, is not receiving
any specialist PPE. The face masks that
it is supplied to are not fit for purpose.

They are only suitable for wearing when
standing up; but midwives and nurses in
maternity units are often kneeling with
their heads down.
He says: “Within 10 minutes, I had
someone come back to me to say: ‘I can
supply 500 a day’.” Within 24 hours, the
requester had three potential solutions,
all with little effort.

CHANCE MEETING
Applying his practical mind to industry
problems has been Ogrodnik’s life
since an engineering student at North
Staffordshire Polytechnic in the 1980s
(it gained university status in 1992).
He went directly on to take one of the
first engineering PhD courses from it, in
combination with Aston University, and
also with GEC Alsthom, which had a
local research facility. The Polytechnic’s
provision was so generous that Ogrodnik
recalls having sole access to a mainframe
computer for simulation and modelling.
The subject of his work was design of
bearings for high-speed rotating machinery
such as turbo-generators.
Ogrodnik says that he was never
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Ogrodnik delivers a TEDX lecture

tempted to become an academic; that was
not the polytechnic way. He explains: “In
those days, the polys were about having
close links with industry. You couldn’t
just be a traditional academic in a poly.
It wasn’t ‘publish or die’, it was about
what impact you were having in a local
industry.”
That mentality has never left him,
he admits. “If my research isn’t helping
someone within a couple of years, I
feel I’m not doing a good job. All of my
research is very applied. It’s really about
how to apply design tools and analysis and
engineering analysis to enable products to
get to market quickly. It just happens that
now I’m in the area of medical devices.
If it hadn’t been for a chance meeting, it
could have been telephones.”
That meeting was with orthopaedic
surgeon Peter Thomas, who was starting
to research how broken bones heal.
That collaboration eventually led
to STORM, Staffordshire Orthopaedic
Reduction Machine, a finalist in the Royal
Academy of Engineering’s MacRobert
Award in 2007. Originally developed as
a research tool, the device is used in
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operating theatres to provide
traction and alignment of the
bones of the lower leg, from
the foot up to the thigh, so
they can be treated during
surgery. “Before STORM, this
was how doctors used to
bring bones into alignment:
they pulled like crazy on
the leg.” Marketed by
Staffordshire University
spin-out Intelligent Orthopaedics, the
device has gone on to be used around the
world. (The device was profiled at the time:
www.is.gd/oxiyaf.)
Looking back, Ogrodnik reflects: “My
design training has always drummed
the idea into my mind: you can’t design
something until you totally know the
problem, until you know as much about it
as the person who wants it – even more.
That has stuck in my head. Because I
like research, I was quite interested when
someone said, ‘Invent something that
helps bones heal.’ Immediately I set about
reading about bone healing. I’m more
comfortable with totally immersing myself.
That is my design philosophy.”

Now employed at nearby Keele
University, he heads up the MSc course in
medical engineering design. The mission
of that course, he says, is to teach
engineering design but within the rules,
regulations and requirements of medical
devices. “There is such a shortage of
engineers and engineering designers who
are medical devices-literate,” Ogrodnik
observes. For that reason, he was
surprised that the government recently
approached general industry for help
supplying ventilators: “My eyes jumped out
of my head when I saw that government
was going to digger and vacuum cleaner
manufacturers. Surely they should go
to people who supply them to the NHS
already.”
At Keele, his current research aims to
develop remote monitoring of patients,
to enable them to reduce the number of
visits to or stays in hospital. “If they could
be monitored at home, if everything is
well, then there’s

no need to come into
the clinic,” Ogrodnik contends. A clinical
study of a remote monitoring system
for orthopaedic injuries was due to start
this summer, but has been delayed. This
system, intended for pre-operative care,
is claimed to be able to potentially save
some 80 to 90,000 bed days per year, by
allowing patients to remain at home in the
run-up to surgery. Another device he said
“...could reduce outpatient appointments
by 60-80%, reducing CO2 consumption
by more than 14 million kg per annum
per clinic” (www.is.gd/oyipih). “Imagine
the effects of these devices in a trauma
hospital”, he concludes.
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Spreading

WARMTH
This time of national crisis has seen many people helping others in need around them. Two
separate designers are independently helping homeless people in their communities by making
temporary shelters

P

en Huston remembers her
moment of inspiration as
going like this: “I woke up one
morning and thought, what
would it be like to be in a crisp packet?”
She was explaining that, being a
volunteer at East Sussex homeless
charity Surviving the Streets UK, she had
been racking her brains about how to deal
with the chronic shortage of supplies of
sleeping bags and bivouac bags that the
charity distributes.
Huston, pictured left, continues: “Then
I thought of all of the benefits that a crisp
packet can offer. The foil insulation. And
they’re very tough and durable. They’re
good for being in the wind. Once coated
with plastic on both sides, they are very
solid, and make a good fabric material
that is durable.”
“This was in November. I got ironing
them together the next day.” The seals
at both ends and along the lengthwise
seam are thermally fused. “All that I was
doing was re-fusing it, really,” she adds,
modestly. She now irons them on a large
table, underneath baking paper, at a high
heat setting (2.5), within two outer plastic
sheets, pushing out the air as she goes.
That morning, although she looked
for guidance on video sharing website
YouTube for guidance, but found only
small craft projects – aprons, bags and
purses. So she started making one at the
art shack community space that she runs.
Her design is: five squares of five by three
opened crisp packets, slightly (5mm)
overlapping, to make a sheet measuring
2m by 1m, with a three-inch margin. “I’m
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Ian Ashby demonstrates Sleep Pod
fabrication techniques to a volunteer

making it as simple as I can, so people
can copy it. I’m not a tailor. It’s very easy
gridwork,” states Huston, who shares her
designs on social media.
The outer plastic Huston salvages from
packaging of a nearby furniture retailer.
“There’s a sofa company down the road.
It’s amazing how much that goes into
landfill. I go and collect all the bags that
their stock comes in.”
She adds: “The thing for me is that
this all would have gone to landfill. I’ve
had people who have gone out and bought
plastic to put on top. I thought, ‘What
are you doing?’ The whole point is to
use something that would have gone to
landfill.”
As she readily admits, Huston has
been doing this sort of thing all of her life.
“I love making things out of nothing. I’ve
always done that, ever since I was a child.
I sold my land not that long ago; before, I
never used to buy things for the animals,
I’d just make things. Put pens together.
Just use plastics. Using what I’ve got; not
spending any money.”
This configuration is big enough for
a homeless person to wrap around
themselves; to go underneath an air
bed to keep the damp off; or to drape
over a leaky tent. A bivouac bag, a big
envelope to fit a sleeping bag, consists of
three such sheets joined at the bottom,
although their margins are wider. She
says that people tend to put the foil
surface facing in to reflect body heat.
Because some users say that they get
quite hot, she sometimes turns one of
the sheets silver-side out; that also might
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make the product more acceptable to
people ‘who might not like being inside a
crisp packet’.
But the reaction from users has been
very positive, reports Huston. “They love
them. I had one given back to me via a
friend from someone who is no longer
homeless. He said that it was the best
thing that he could have had, being on the
street.”
Huston has offered to fix them if they
break, but so far there hasn’t been any
call to do so. She says: “I’ve seen some
of the first given out, and they are good
so far. They seem pretty tough still. You
have to make sure that you fuse on to
the plastic bag on to the crisp packet
quite well, and then it can’t rip as easily.
If you leave it a bit saggy, it will rip
sooner, and then it won’t last as long.
It’s all about quality. We don’t want to put
more rubbish on the streets! You need to
do a good job; take the time over it and
put a bit of love into it.”
Producing each sheet requires an hour
and a half, or double that time if the crisp
packets need to be washed and cut open.
Huston admits it’s labour-intensive, but
remains enthusiastic. “All I seem to be
doing is ironing, and I hate ironing! But I
really enjoy this. My closet is not ironed.
I don’t iron at home. In fact, my husband
said, ‘Keep the iron,
you’re ruining it,’
because at the
beginning I kept
hitting the
plastic.
And

then he bought a nice iron for the flat.”
Having made some 30 sheets and 30
bivy bags, Huston is experimenting with
making sleeping bags using wool fabric
and wool insulation from packaging. “I’ve
made one already, but it’s quite bulky, so
I think I’m just going to use the wool on
one side, like your backbone side, and
then use the wool sheet to go over me on
the front.”

TENTS
Another charitable enterprise looking to
shelter the homeless also considered
metallised plastic as used in crisp
packets. “For all of the reasons that
you hate it, plastic is really useful. I
started out with metallised plastic. It is
much cheaper than aluminium foil as an
insulator,” says Ian Ashby, one of the
founders of Sleep Pod, an organisation
that supplies bivouacs for the homeless
(pictured above and below).
“The reason why we stopped using the
cheap metallised plastic and aluminium
bubble foil is for fire reasons, because
they will burn quite happily. That made me
worried. There are probably a lot of rough
sleepers that smoke. There’s no point
in taking away one danger – preventing
death by hypothermia -- and replacing it
with another.”
Instead, Ashby, who owns
a construction business,
specifies a kind of
metal-based building
insulation that
consists of
layers of foil 
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BESPOKE, VOLUNTEER-BASED RECYCLING
While it is true that no municipality recycles crisp packets, that does not mean that they are not
recycled at all in the UK. One scheme does process crisp packets, turning them into plastic granules
suitable for use in consumer products such as extruded garden furniture. That supplier, Terracycle,
offers similar schemes for pretzel wrappers, pet food waste, Pringles tubes, and 30 other products
(full list: www.is.gd/opovoz).
The scheme offers a do-it-yourself approach that relies on volunteers to aggregate the waste;
drop-off points, often private residences, are mapped on the website. Those local collectors fill up a
box with the waste, and stick on a UPS label, by which means it reaches Terracycle. “We aggregate it
until there is enough to process, a minimum of from 10t-25t. And then we send it to our processing
partners,” explains Stephen Clarke, Terracycle head of communications.
He reports that as of February the company had processed 28 million packets through 1,600
drop-off points. Terracycle charges the brand partners for the service, and also makes a ‘small
amount’ of profits on the operation. That’s because, according to Clarke, most of these materials are
‘cost negative’. He points out: “Anything flexible such as a crisp packet or a chocolate bar wrapper
costs more to collect, separate and recycle than it pays to sell” the raw material.
Terracycle is responsible for developing a recycling process and agree contracts with processing
partners who actually carry out the operation, usually on a batch operation.
Such processes do come up against practical limitations. For example, the process doesn’t
separate out the layer of aluminium foil in the packets, because of the small quantity used. That
situation is similar in other types of pet food and baby food packaging, and toothpaste tubes. Clarke
explains: “If we were to reclaim it, through say pyrolysis, we would gain 1% of the packet, but lose
the other 99% of the plastic. In we don’t separate it out; we reclaim it all.” Plastic used in crisp
packets is mostly PET (polyethylene terephthalate); there is also some polypropylene as well.

Sleep Pod founders
(left to right) Ashby,
Devereux and
Kenyon met while
volunteering in
refugee camps

sandwiched between an insulating

material. While the standard version
crumples easily when deformed,
destroying its insulating properties,
supplier YBS also offered an alternative
version for camper vans that protected
the air gaps in a plastic bubble wrap
layer. Ashby further customised that by
commissioning application of a further fire
retardant in the bubble wrap.
“We spend quite a lot on the
material,” he states; it accounts for half
of the £25 material cost of the pod.
But it works. In a controlled
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experiment, co-founder Justin Devereux
braved -16°C conditions of an industrial
freezer for four hours in nothing more
than normal clothes and a Sleep Pod,
whose insulating properties kept the
internal temperature 20°C warmer.
The foil creates the inside and the
doors, and is held together by gaffer tape
and a few pieces of fire-retardant Velcro.
The top surface is held up with bamboo
tent poles. A black piece of polythene
wraps around the exterior to act as a
second waterproof barrier, and as a kind
of urban camouflage.

The pod itself also includes air vents
as triangles at the top of the front and
back. Recalls Ashby: “That took some
effort in testing. I wanted to keep air
flow as low as possible to keep the
thermal value as high as possible, but
condensation is a big problem.”
Having originally started out trying
to find a way to insulate a lightweight
summer tent, the group has now
produced 2,000 of them. Says Ashby:
“We want this to be an open-source
design. Anyone can do it. There’s a need
for this across the planet. I’d be happy for
someone to take the design. I don’t need
money from it. Maybe they could develop
the idea further.”
The three founders of Sleep Pod,
Ashby, Devereux and Pete Kenyon
originally met in refugee camps in France
and Greece four years ago. They have
been shocked by the demand for the pods,
both for refugees in Europe, and on the
streets of the UK. States Ashby: “The
size potential of the project is enormous.
We want to grow sustainably, but that’s a
major demand. Someone in Greece has
asked, ‘Any chance of 5,000?’ How are we
going to pull that off? And in England, only
recently have our eyes been truly opened
about the problems in our country; the
numbers of people sleeping rough, and the
increase in rough sleepers here.”
In response, they have been ramping
up manufacturing. Ashby explains: “Part
of my design brief is that it needs to be
ridiculously cheap. One of the ways of
doing that is having volunteers donate
their hard work, so there’s no labour
cost.” For example, an early March build
weekend in east London saw 400 made.
“Anybody can make them. Our oldest
builder is Derrick, 76, and our youngest
was Josh, 10. Both made good-quality
sleep pods,” says Kenyon.
Concludes Ashby: “We are engaging
with people, and we want to show them
that they can do something. It’s not
about taking money, it’s about time. The
feedback from volunteers is that this is the
best thing that they’ve done. It is incredibly
important to have that engagement. There
are a lot of problems in the world where if
people get involved in they can make a real
tangible difference. That is what is quite
exciting.”
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Merlet custom-designed
the FabBrick presses; she
now has three

Fast fashion

made fast
A young innovator turns waste clothes into architecture

F

rench architect Clarisse Merlet
has developed a way of reusing
textiles in compressed cubes.
The so-called ‘FabBricks’, come
in four sizes ranging from 20x10x5cm
to 10x10x3cm, and are said to offer
structural rigidity, thermal and sound
isolation and decoration.
Merlet has made some 17,000 bricks:
2,000 for a prototype shown at a 2018
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Paris exposition, and 15,000 for retail
units. They are also included in a range
of bespoke furniture units, but are not
yet sold as single units. FabBricks are
generally installed dry, compressed
between wood panels at top and bottom.
Supplied by textile recycling company
Gebetex, Merlet makes the bricks one by
one at her Paris workshop using presses.
The idea came out of a school project,

she says, with an original concept
relating to construction materials. “I
wondered how can we rethink our way
of building, using waste for example.
We have to find another way to use less
natural resources like sand. So I started
to try to make bricks with waste, like
cardboard. Then I thought about fabric.
Because this industry too is also very
polluting.”
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Control

ROOM
Good design can make the difference between comprehension and chaos, when depicting the
actions and interactions of process system displays. New guidance interpreting an international
standard codifies the latest norms

T

hose commodities that we in
the West consume in large
volumes – petrol, chemicals,
medicine, food, electricity –
are today produced in large volumes
using machinery that is more or less
automated. Automation increases
productivity and decreases cost by taking
over the direct control over the process
from an operator or maker.
No longer does a smith bash a bit of
metal with a hammer to make a knife;
now any number of machines, each
computer-controlled, will handle the
individual steps of production, such as
for example drop-forging and grinding.
So an industrial process may consist
of tens of steps operated by hundreds
of individual bits of machinery all linked
together. While each one of these
moving parts will operate adequately, but
in so doing their performance may slip

a bit along a longer or shorter scale of
parametrical leeway. That total variation,
when added up across the plant, might
well throw a process off of optimal,
having the effect of raising production
costs or incrementally increasing the
amount of waste produced.
Or, even worse, the failure of only one
component might shut down the entire
production line, risking the possibility
of hugely expensive loss of production
much like old-fashioned Christmas lights
wired in series.
To make sure these kinds of things
don’t happen, humans’ role is now to
oversee the entire process. Helping them
do so are yet more control systems, for
example SCADA (supervisory control
and data acquisition) systems. Their
role is to allow operators to intervene
in the running of the process by
controlling all of the bits. To do so,

HOW TO DESIGN INDUSTRIAL DISPLAYS
David Board, EMEA commercial project engineer at Rockwell Automation, states that despite their
technical functions, engineers should not design HMI systems in isolation. “If I draw an HMI screen, I
can guarantee it is not what an operator wants. Engineers think differently, just as chemical process
people think differently than operators. Designing displays is about thinking what you, the operator,
want, and at what hierarchy.” Put more formally, HMI systems design responds to user, task and
functional requirements. During the design process, storyboarding is useful to grasp how information
flow should work. Operators should be interviewed. Proofs-of-concept could be experimented with on
a simulator.
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there has to be not only the means to
act -- an ability to remotely control the
settings or performance of valves or
motors for example -- but also a way
of visualising the production process
and its component parts. This helps
operators to pinpoint faults quickly, and,
in the case of complicated systems,
helps them trace the dependencies of
interactions to find a root cause.
No one person could hold the entirety
of a complex engineering process in the
mind; the components are too numerous
and the systems too complex. To help
operators manage this complexity in a
practical way, industrial processes are
displayed at four different scales. The
biggest overview of the entire thing is
level 1, and is what is usually put on
display in the back of a control room
(incidentally, their physical design
is covered by another standard, ISO
11064). Level 2 is where operators
perform standard run mode tasks.
Level 3 might contain P&ID piping and
instrumentation diagrams. Level 4
is for diagnostics, and would offer a
digital faceplate on individual valves, for
example. (When designing a new plant,
or modifying an old one, storyboards and
task analysis help determine what kind
of information should be displayed at
each level).
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AROUND THE NATIONS: LOCAL
GUIDES TO CLIMATE RESPONSE
An influential UK body is the Committee on Climate

ONE OF FOUR

Above: A sample of a high-level process display includes dials, columns and plots
The way that processes are displayed
– whatever the level - has changed
radically with computerisation over
the past 40 years, states Rockwell
Automation EMEA commercial project
engineer David Board, who co-directed
compilation of ISA-TR101.02-2019 with
Ruth Schiedermayer, technical curriculum
developer at Amatrol of the USA. That
document is a technical report for the
usability and performance of humanmachine interfaces (HMI) based on the
International Society for Automation’s 101
standard for such equipment originally
published in 2015. Board says that it
brings a human-centred design influence
to complex engineered systems.
Looking back, in the days before
computers, control boards were just
that – lamps linked by electrical relays
that functioned as a kind of analogue
of the process. Changing an alarm was
expensive, because it meant rewiring the
board.
When computers came along, their
multiplicity of analogue inputs and
alarms made it simpler to mock up
process diagrams. And when early EGA
displays could be used to show them off,
enthusiastic computer designers took
full advantage of the 64 colours in the
RGB palette to paint components in vivid
colours, as well as simple animations
-- such as flames for boilers – to make
them pop out visually.
Those ideas have now fallen out of
favour because of two recent trends
in design thinking, according to Board.
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First is increasing understanding of
colour impairment. Some 8% of the male
population are red-green colour impaired
(the condition also affects women, but
to a much lesser extent). This section
of the population finds it difficult to
discriminate between green and red; the
two colours through their eyes look like
similar shades of green. That means
that dynamically colour-coding the status
of a valve -- for example, green for open
and red for closed – will completely fail
to flag up its change in status for more
than 8% of candidates for the position of
operator.
The second is increasing research
into situational awareness, the ability
of people to follow what is going on
as something happens. For example,
Dr Mica Endsley breaks this down into
three parts: awareness of the state
of certain objects in the environment;
comprehension of what they mean -that is, what is actually happening; and
understanding of the implications of what
is going on. Greater awareness of how

TR2 is the first of four reports planned based
on ISA 101. TR1, due to be published later
this year, explains how to develop a high-level
summary, the HMI philosophy; a nitty-gritty
engineering specification, the HMI style guide;
and the HMI toolkit, a library of representations
of industrial components (objects). TR3, a draft
of which was out for formal review in March, is
about HMIs for mobile devices. TR4, currently
being written, covers on-machine HMIs.
people follow events as they unfold can
also support the design of systems that
help keep them focused and on task in
difficult or emergency situations.
Summarises Board: “If you have
things that are spinning or flashing,
that switch between red for stop and
green for go, changing, the operator is
overwhelmed by information overload.”

GOING GREY
The first design alteration suggested by
the standard is draining away excess
colour. Arrays of garish hues are reduced
to a background of greys, whites and
blacks. Still, this monochrome palette still
provides high-contrast areas to display a
change in status: black valves are closed;
white are open. In addition, those two
status words are displayed on the screen
next to the valve. One is circled; the other
has a rectangular box. So the display
highlights the change in operational
status of a component in two obvious
ways: either by the high-contrast shift from
dark to light, or by the way the word boxes

A radar plot
exploits the natural
ability to see
changes in shape
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Left: A blue rectangle slides along
a coloured bar to indicate a
current value.
Below: Plots add historical trend
context to column plots at right

change from one shape to another.
The second alteration covers the
display of gauges. Like a common car
speedometer, these may be drawn
in a circular arc with a range of some
parameter whose present status is
indicated by the pointing of a needle.
Board recalls from his earlier career how
rows of gauges in a boilerhouse would
be lined up and calibrated so that in
normal operations the needles pointed
straight upward; their divergence from
vertical indicated that some parameter
was starting to drift off of optimal.
So in the digital representation of
the gauge (pictured at top of p21), grey
markers behind cover quadrants of the
scale. If the normal operation range goes
from 50-70%, then that is depicted as
a white ground. At either edge of that
could be a light grey field, and at further
extremes a darker grey.
These could indicate alarm
thresholds; ISA standard 18.2 deals with
alarm priorities and severities. Protocols
would dictate what position of the needle
creates an alarm. When one goes off,
it draws the eye by creating a flash of
bright light, a number symbol flashes,
and a square lights up red or yellow,
depending on the priority.

“In terms of on/off, we have done a
lot of work on contrast,” states Board.
“If I take a triangle for an alarm signal,
priority 2, I can highlight it by drawing a
yellow outline rectangle. Depending on
highlight colours, it can easily be lost.
So if there’s a message, rather than
an alarm, it might be cyan rather than
yellow, because the contrast between
them is minimal.”
In a further elaboration of the
standard, such gauges could be
straightened out to vertical bars, where
the full range of the parameter runs
from the bottom to the top (pictured top
left). The needle pointer is replaced by
a retangle that moves up and down a
vertical track to the side of the column.
The set point could be added as for
example a dashed grey line, as well
as the high and low extremes of good
operation. Multiple parameters can be
displayed in a row of such columns. If
they are, they could be arranged so that
the normal condition arrows all form a
straight line.
“In the original Star Trek TV series,
when the crew were in the sick bay,
there was a display with loads of
vertical lines and arrows pointing. If I
took an alien and put its statistics on

OTHER VOICES: VENDOR GUIDES TO HMI DESIGN
‘HMI Design Workbook: Seven Steps to Good HMI Design’ by Felix Kranert, Oliver Gerstheimer and
Sebastian Frei, Siemens, 2019, www.is.gd/itafem
‘How Human Machine Interface (HMI) Impacts Business Performance in Industrial Sites’ by John
Krajewski, Schneider Electric, 2014, www.is.gd/ohujin
‘Innovative operating concepts for the next generation of machines; build it in’, by Tobias Ischen,
Eaton, April 2017, www.is.gd/rideca
‘Situational Awareness – The Next Leap in Industrial Human Machine Interface Design’ by Brad Shaw,
Aveva, June 2018, www.is.gd/ojicec
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that instrument, I could see if it were
healthy,” argues Board.

TRENDING
Although such a display provides
some context about whether a current
reading is normal or abnormal, it still
only portrays real-time information. To
help identify patterns and trends of
behaviour, a little graph of readings over
time is displayed next to the column.
For example, it can also help clarify the
meaning of a simple shaded-rectangle
tank-filling icon. In that icon, the level
of shading goes up and down the
scale in proportion to the fill. With the
trend information, users can determine
whether it is filled or empty.
Alternatively, the current value of a
parameter could be plotted over time
in a relatively large graph, alongside
of which, lined up, is a pointy triangle
that moves up and down into different
quadrants (pictured top right). This
provides context about whether the value
is in good operational mode, in a border
area or in alarm.
However, even with boundary edges
and alarms, these vertical gauge diagrams
can be difficult to manage when there are
many parameters. What Board calls an
old oil and gas industry technique that
displays lots of data at once is a radar
chart (pictured, p21). Six parameters are
arranged in a starburst coming from a
single origin; the value increases along
the lines as they extend outward. Their
values trace the outer perimeter of an
area; a shape. Changing parameters skew
the dimensions of the shape as they raise
or lower the position of a line. Humans’
peripheral vision can easily pick up on
relatively small shape changes.

www.ied.org.uk
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For the financial year 1 January 2019 to 31 December 2019

Minutes of the Annual General Meeting and
Extraordinary General Meeting
Held at 12:05 on Saturday 6 July 2019 at National
Motorcycle Museum, Coventry Road, Bickenhill,
Solihull, West Midlands, B92 0EJ.

www.ied.org.uk
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Present: D T H Castle, T N Channell,
P R Childs, M K Chowdhree, H A Collier,
Dr T Coole, EurIng Dr D J Cumberland,
R A Day, C M C Dowlen, T E F Florkiewicz,
K W Kempson, Professor G E Kirk,
EurIng C Ledsome, P Lomas, L J Meaton,
Dr P Morley, N Phelps, J D Poole,
M J Robins, R F Scruton, Dr C J Simcock,
Dr G A L Tizzard, I Treacy, EurIng S P
Vaitkevicius, I Verba, D J Walker, G Wilkin,
A M Williamson, I Wise.

2

Mr Keegan reported that income for
the year stood at £333k, an increase
of £44k compared to 2017. Subs
income increased by £4k, room rental
by £5k, accreditation income by £11k,
donations and advertising by £8k and
E&PDE income by £23k (see note
later).

Apologies were received from: W Ali,
P K R Bateman, S J Benfield, J A Bibby,
EurIng M D Bowen, EurIng Dr L M Buck,
M J Burgoyne, A Chessell, C Curtis-Thomas,
Professor R Dover, Professor Dame A
Dowling, Sir James Dyson, P D Eaton,
C J Ellis, Dr A H Farhan, D B Farrell, A Glen,
J Hall, Dr T M B Humphries-Smith,
G J Jeffery, A C Kaile, A T A Keegan,
J Leinster, M E Leonard, G D Lewcock,
D J Lupton, R A Marchant,
Professor P McKeown, R Morris, W J Olner,
L A Parkhurst, A Penn, N J Rowan, EurIng
Professor D Schaefer, Dr P J Sewell, EurIng
J D A Solera, B Walker, D B Walls,
Dr B Watson, R G Whitby, L R Willcox,
Dr K Winning, M Woolwright, Z Younis,
R Yuen, P Zimmerman.

Expenditure for the year stood at
£311k, which was on a par with 2017
figures. This means a surplus of £22k
for 2018. However, this surplus is
made up of a number of oneoff income streams, namely: £8k
in compensation from Lloyds Bank,
£6k donation for IT equipment and
£8k misallocation in E&PDE income in
2017. Therefore, once these figures
have been taken out, there is a
breakeven for 2018, against a deficit
of £4k for 2017.

Chair of Meeting: Mr Pete Lomas,
President.

There was a question from the floor
regarding the compensation from
Lloyds Bank. EKM explained that this
was due to the Ombudsman stepping
in after a complaint from the IED over
the bank taking very nearly two years
to finalise an overdraft facility.

The Annual General Meeting was convened
by the Secretary at 12.05, there being
present more than the number of corporate
members needed to form a quorum. Mr
Lomas welcomed all members and guests
present.
1.1 The Chair proposed that the
Minutes of the Annual General Meeting
held at 12.00 on Saturday 21 July
2018, as published in the May/June
2019 issue of Engineering Designer,
be adopted. This was carried.
1.2 The Chair proposed that the Minutes
of the Extraordinary General Meeting
held on Saturday 21 July 2018
immediately following the AGM, as
published in the May/June 2019 issue
of Engineering Designer, be adopted.
This was carried.
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The Chair proposed that the Income
and Expenditure Account and Balance
Sheet for the period 1 January 2018
to 31 December 2018 be accepted.
Prior to being put to a vote, Mr Anthony
Keegan, Honorary Treasurer, gave a
report of the Institution’s financial
situation during the period via
PowerPoint with video.

The Income and Expenditure Account
and Balance Sheet for the period were
approved.
3

The Chair then referred those present
to the Annual Report and asked the
representatives of the Membership
and Education and Training
Committees to give verbal reports.
Mr Dave Castle gave a report on
the work of the Membership
Committee, reporting that EurIng
Simon Vaitkevicius has stood down
as Chair, with Mr Simon Benfield
replacing him, Mr Castle and Mr Chris

Dowlen being elected Vice Chairs. The
Committee is overseeing some
changes, namely the introduction of
CPD monitoring: 10% of registrants are
randomly sampled, with 10% of
received records being reviewed.
An alternative, electronic assessment
sheet is being developed and there will
be an assessor training day in the
autumn. Mr Castle completed his
report by thanking Kim Clarke,
membership manager, who is leaving
the Institution after two years.
Dr Andrew Tizzard reported on the work
of the Education and Training
Committee. During the year there
have been 10 individual cases for
registration to be examined, down from
24 in 2017 due to the introduction
of the Experiential Learning Route. In
addition, 48 accreditation programmes
at 8 HEIs have been overseen by
the Committee. Some of these
are international and we have received
enquiries for accreditation in Bahrain
and Botswana.
The Committee are looking at new
rules regarding ‘compensation’, which
will need to be adopted for CTPD and
RProdDes accredited courses.
Committee members have also
helped Jo Winslow, Education and
Training Manager, at the recent New
Designers show. The annual
conference is doing well, with a surplus
of nearly £17k from 2018. The 2019
event attracted 198 abstracts, with
158 papers submitted from which
115 will be presented, including 10
‘visual’ papers, a first for E&PDE.
The Chair asked those present for any
questions on either report.
Mr Tom Florkiewicz, a PD member,
asked about how he and others can
find out more about the shorter and
long-term benefits of membership,
both on a personal level and for
industry. EKM stated that the IED is
not good at PR or at letting members
know about benefits, but this should
improve with one of the projects for
www.ied.org.uk
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2019 focusing on communications
and, in the meantime, she will
communicate with Mr Florkiewicz
directly.

volunteers who make everything
possible.
The Chair then said a few words
regarding his role as President and
thoughts about the IED over the
coming year.

The annual report for 2018 was
approved.
4

The Chair proposed that Haines
Watts be appointed as the Institution’s
Independent Examiners for 2019.
Approved.

Mr Lomas started by reporting
on a number of projects which he has
supported in his role as Chair,
including the recent visit to Sony,
where the concern was that the yet-tobe-launched Pi4 was being
manufactured, but all visitors were
sworn to secrecy. Mr Lomas has also
given a keynote address at University
of Nottingham where he was able
to spend some time talking to the next
generation of designers. He also
attended and gave a presentation at
New Designers, awarded seven ‘best
in class’ certificates to winners of the
IED prize and talked to many about
their final year design projects.

5.1 The Secretary announced that Mr Pete
Lomas is continuing to serve as
President for the second year of his
two-year term.
5.2 The Secretary announced that EurIng
Colin Ledsome is continuing to serve a
second year as Chair.
5.3 The Secretary announced that Mr Dave
Castle and Mr Neil Phelps continue
in their roles as Vice Chairs of Council
and that Mr Philip Bateman has been
elected to Vice Chair.
6

Coming up, Mr Lomas is looking
forward to giving a keynote at
E&PDE19 at Strathclyde.

The Secretary announced members
of Council. The Chair then invited
EurIng Ledsome, Chair of Council, to
say a few words about the present
scene and his aspirations for the
coming year.
EurIng Ledsome reported that in
addition to the ongoing work of the
two committees who have already
reported, there is also the Editorial
Committee, the journal from which is
published every other month. In
addition, there has been a site visit to
Sony in Pencoed, to see and hear
about the production of the Raspberry
Pi; a meeting of past Chairs of Council
to share new ideas and learn from
past experiences; and two large
projects which are ongoing – one to
review the use of Courtleigh, the IED
HQ building – and one to review
the direction and values of the IED
as an organisation. Keep an eye out
for developments in both areas.
EurIng Ledsome concluded by thanking
E K Meyrick and her team for the
support given to the network of

www.ied.org.uk

Mr Lomas concluded by reporting
that he was recently listening to
Radio 4, and heard Marek Reichmann,
Creative Head of Aston Martin, talking
about the inspiration of his design
teacher at school, who introduced
him to the world of ‘making’ and that
such encounters need to be
encouraged; D&T teaching in schools
is vital to the success of engineering
and design in the future.
The Secretary brought the AGM to a
close and opened the EGM at 12:46.
EGM
1.

The Secretary explained that the
proposed small subscription increases
for 2020 were necessary to cover the
rising costs of running the Institution,
which includes utilities, rates,
consumables and so on, plus a small
surplus to be used for developing
projects.

1.1 The Chair proposed that the increases
be adopted. Motion carried.
The Chair brought the meeting to a
close at 12.55.
These minutes are the formal record of
the meeting printed here for
acceptance at the AGM on Saturday
11 July 2020.
NOTICE OF ANNUAL GENERAL MEETING
The Annual General Meeting of the
Institution will be held at 12.00 on Saturday
11 July 2020 via electronic meeting
platform: details to be confirmed.
The Business of the meeting will be:
1. to approve the Minutes of the Annual
and Extraordinary General Meetings held on
6 July 2019
2. to adopt the Income and Expenditure
Account and the Balance Sheet to 31
December 2019
3. to adopt the Annual Report of the
Council for 2019
4. to appoint independent examiners
5. to confirm the Honorary President,
Chair and Vice Chairs for 2020/2021
6. to announce the members of Council
for 2020/2021.
NOTICE OF EXTRAORDINARY
GENERAL MEETING
An Extraordinary General Meeting of the
Institution will be held immediately following
the above AGM.
The Business of the meeting will be:
To discuss and, if thought fit, approve, the
following:
That the Annual Subscription Rates
from 1 January 2021 shall be:
Fellow		
Member		
Student		
Affiliate		
Retired Member

£207.00
£187.00
Free
£61.30
£57.30

Note: Free membership for students is
granted only to those undertaking a full-time
course acceptable to the Institution.
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Table of 2018/19 income and expenditure

COUNCIL NOMINATIONS
Notice is given of an election to fill
vacancies on the Institution’s Council, in
accordance with By-law 43, to take effect
from the AGM to be held on Saturday 11
July 2020.
The number of vacancies to be filled is
seven. Council nominate the following to fill
these vacancies: Mr S J Benfield,
Mr A T A Keegan, Dr B Watson and
Dr E Pei.

Income

The non-retiring ordinary members of
Council will be: Mr T N Channell,
Mr D Farrell, Dr T M B Humphries-Smith,
Dr P J Sewell, Dr G A L Tizzard, Mr I Treacy,
Mr S P Vaitkevicius and Mr R Yuen. The
Chair of Council will be EurIng C Ledsome
and the Vice Chairs will be:
Mr P K R Bateman, Mr D T H Castle and
Mr N Phelps.

Expenditure

Surplus/deficit

2018

2019

Reason

£311,000 plus
£22,000 ‘one
offs’ income
comprising
donations,
compensation
and some
mis-allocated
2017 income

£303,000

£311,000

£308,000 plus
£49,000 on
Project Courtleigh

£0 underlying
£22,000 total

-£5,000 underlying
-£54,000 total

Reduced income in
2019

Reduced income in
2019
Project Courtleigh
expenditure

Honorary Treasurer will be Mr A T A Keegan.

Comparison of 2018/19 income and expenditure showing
contribution from regular and special items

Any three corporate members may
nominate any other corporate member
for election to Council by delivering such
a nomination in writing to the Secretary,
together with the written consent of
such person to accept office if elected.
Nominations must be received by Saturday
16 May 2020.

400
350
300

E K Meyrick, Secretary

Income for 2019 was slightly down
compared to 2018. This was due to slightly
lower subscription, joining fees, rental and
seminar/course income.
Underlying expenditure was slightly lower
than 2018 at £308k. However, there
was an additional planned investment of
£41k (£49k including irrecoverable VAT)
into Project Courtleigh. This project aims
to realise some of the Courtleigh freehold
which will benefit the Institution within the
next 12 to 24 months.
A full set of the annual report and accounts
is now available on request. If you would
like a copy, email nadine@ied.org.uk.
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Amount in £1,000

Summary of Annual Report – 2019
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Expenditure

Project Courtleigh
expenses
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Elevation drawing of UK SMR
with protective cowl

Nuclear’s
new flavour
Small-scale civil nuclear reactor designs promise a more affordable and less risky way to build
plants that generate low-carbon electricity than their larger ancestors. On the other hand, the
nuclear industry has a long history of difficulty living up to its promises

A

year ago, the UK government
awarded the Rolls-Royce
consortium UK Nuclear SMR
£18 million to help develop
its small modular nuclear reactor
design. That sum is to be matched by
consortium partners National Nuclear
Laboratory, Assystem, Atkins, Jacobs,
Laing O’Rourke, BAM Nuttall, The Welding
Institute, Nuclear AMRC and Rolls-Royce.
The intention is to kick-start a new
type of electricity-generating commercial
nuclear reactor that is scaled down to
about a quarter of the size of traditional

units in terms of heat and power output
(a two-reactor unit generates 440MWe,
compared to 1650MWe for the EPR),
while drawing on traditional systems
architectures and standard components
already used in the nuclear industry
worldwide.
Even once detailed designs have been
developed, traditional reactor designs
have proven very expensive and very
difficult to build on time and on budget.
The latest design to receive regulatory
approval in the UK, the European
pressurised (water) reactor or EPR, two

Military vs civil: nuclear reactor comparison
In one particular application, small nuclear reactors have been around since the late 1950s:
nuclear submarines. The technology proves well-adapted for long-distance military missions: it
provides quiet power without any need to surface, in a compact volume. And Rolls-Royce, SMR UK
lead, is a supplier of these reactors. However, Mike Drury of NNL points out that there are a few big
differences between SMR UK and a nuclear submarine reactor. First, military power plants run off of
highly-enriched uranium (up to 90% U-235, the relatively rare isotope that is most fission-friendly).
This stuff is highly protected, and its general trade is prohibited on non-proliferation grounds;
civil electricity plants and research reactors use low-enriched uranium (up to 5% U-235), which is
more benign. But because it is also lower-powered, the fuel does not last the life of the reactor
(as do submarines) but needs to be changed out every 18 months or two years.

www.ied.org.uk

units of which are currently being built at
Hinkley Point in Somerset, has suffered
many construction setbacks around
the world. Although the reactor design
has been proven to work, successfully
starting up in China at Taishan after nine
years of construction; units being built in
Finland and France have been blighted
by delays and problems. The EPR is no
exception; it follows along the same sorry
lines as many other reactor designs in
the past.
SMRs aim to avoid such problems in
two ways. Many of the biggest hurdles
of building civil nuclear plants are
commercial rather than technical. A single
large plant is immensely expensive to
build: several billion pounds. As it does
not start to pay for itself until it generates
electricity, making it smaller reduces
build time, so making it more easily
financed. Naturally, it produces less
power, so more stations are required. But
the consortium partners argue that it is
far easier to build four SMRs than one
large reactor. This design gets economy
of scale through economy of volume,
as Mike Drury puts it. He is new-build
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The NuScale design holds multiple integral
reactors, cutaway view below, in a giant
common cooling pool. On the other
hand, UK SMR, below right, scales down
conventional vessel-and-pipe reactor design

account director at consortium partner
National Nuclear Laboratory.
The idea is that the components
of the station, up to the largest single
component, the reactor vessel itself, is
built just small enough to fit on the back
of a truck. Maximum common travelling
heights are 4.95m; it measures 4.5m.
This is the modular element. Shipping in
large complete modules minimises the
work required on the construction site,
which removes construction time and
risk from the construction process, which
is the biggest area of concern for civil
nuclear, according to Drury.
In the world of water utilities, for
example, adds Drury, once concrete
foundations are in place, building a water

2 Containment
vessel
1 Reactor
Pressure Vessel

4 Hot Leg
Riser

3 Nuclear core
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treatment plant involves installing
a pre-made module, connecting it
up to water and electricity, and the
job’s done. Although of course a
more complicated plant
than that, UK Nuclear
SMR is aiming
for a 500-day
build schedule,
years shorter than
traditional stick-built
nuclear power plant
construction that has to
manage hugely complex
civil, mechanical and electrical
installation and fit-out operations
in a weather-dependent environment.
Thousands of parts have to be
sequenced to arrive at just the right time
so the schedule doesn’t slip. No surprise
then that delays creep in.
But if they are not made on site, then
the vital reactor components have to be
built somewhere else, and to a more
complete degree for a modular SMR
construction site than traditional stickbuilt nuclear one. Drury contends that a
factory environment is more suitable for
making even highly complex components.
Not only can the site be controlled from
the point of view of weather, lighting
and security, but so can fabrication and
engineering tasks: through repetition.
Once the factory workers make the first
few units of a standard design, no matter
how complex, they become familiar with
it, and their efficiency and productivity
improves. Lessons are learned;
experience is shared.
In other words, SMRs aim to separate
the site-specific civil engineering, which is
unique to every plant, from the fabrication
of reactor components, which are

common across every unit
of a certain reactor type.
Adds Drury: “On the SMR,
there are lots of small modules replicated
in a factory, and there might be some
commonality between those modules.
This is like how cars are manufactured
on an assembly line. There is a common
chassis and different bodywork.”
He admits that such a calculation
requires a minimum of five units of a
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standard design to get
over the learning curve.
Drury estimates that
given the government’s
own 2050 net zero
carbon energy
generation goals,
powering for example
increasingly popular
electric vehicles and
generating hydrogen as a
domestic heating fuel might
need hundreds. And that’s not
to speak of the possibility for
export. So great is even domestic
demand that there is plenty of
room for other means of power
generation, such as large nuclear
or wind power. “It’s important
that the message is, to meet the
climate change targets for 2050,
one solution isn’t going to be the
way forward. Everything needs to
contribute. If we don’t start doing
these things now, we won’t be able
to meet the challenge of 2050.”
And even though the SMR
design may be touted as agile in
construction, it’s as slow to develop
as every other nuclear project. Just
turning the design, termed last
year a ‘mature initial concept’, into
something that can actually be built
will require about four years of design
work and four years of government
regulatory design review.
Rolls-Royce is reportedly planning to
install SMR units in the north of England
and Wales on existing civil nuclear sites.
And However, it will be helped by news
of a memorandum of understanding with
Turkey to build a plant.
Nuclear reactors like the SMR are

www.ied.org.uk

Safety system design
Accidents at civil nuclear power plants in Chernobyl and Fukushima particularly have focused the
mind of the public, utilities, suppliers and government regulators on reactor safety features.
The biggest safety factor of all in a nuclear plant is keeping live fuel cool; that is usually
accomplished by immersing it in water. Boiling dry can create an explosion (as at Fukushima) and/
or fuel meltdown (as at Fukushima and Chernobyl).
Both the SMR UK and NuScale designs, among other safety systems, include a decay heat
removal system and emergency core cooling systems. They provide alternative ways to flood the
core with cooling water once particular valves are opened. Both units offer a passive (unpowered)
DHRS; NuScale also offers a passive ECRS, although the SMR’s is powered by backup diesel
generators.
often described as a kind of kettle. Inside
the fuel pellets, atoms of uranium break
apart – fission --and those products collide
with others, causing them to break up,
leading to a chain reaction that ends
up generating lots of heat. This process
happens inside the reactor vessel,
under water. In fact the water picks up
the uranium heat as it travels around a
closed loop from the reactor, through a
short run of piping to the shell side of a
steam generator, where on contact with a
tubesheet passes its heat to water flowing
on the other side of tube walls, and then
back to the reactor.
Thanks to the work of a pressuriser,
primary circuit water cannot boil. But water
on the other side of the wall in the steam
generator is held at a lower pressure,
and so does boil, making steam that
travels by more pipes to the conventional
power station, where it shoots out of a
nozzle and on to the blades of a turbine,
turning them against the resistance of a
generator, and so making electricity. That
steam condenses back into water and is
pumped back into the steam generators.
The SMR shares these components and
this general design with its much bigger

siblings, the type of reactor design known
as PWRs – pressurised water reactors.
Other approaches to small PWR reactor
designs (and see also www.is.gd/cexicu)
uses an integral vessel holding both
reactor and steam generators. This is the
approach of US design NuScale, backed
by engineering and construction firm Fluor.
Its 65ft long, 9ft-wide capsule-shaped
reactor unit is also designed to be made
in a factory and shipped to site.
A reactor at the bottom heats water
that rises internally to a flank-mounted
tube-and-shell steam generator, loses
its heat and returns to the core. The
secondary-loop water heats up and drives
a skid-mounted turbine before being
condensed to water again. Because of
the integral design, reactor water rises by
natural convection, doing away with the
need for complex and expensive reactor
coolant pumps (although there is a pump
circulating water in the secondary loop).
The design also removes the need for
pipework between reactor vessel and
steam generators, as well as the risk of
leaks that they present. NuScale contends
that an all-in-one design eliminates parts
and helps improve its safety.
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Coronavirus
& commercial contracts
The COVID-19 pandemic has affected millions of people, and companies, around the world.
Wright Hassall partner Peter Maguire considers what effects it might have on commercial
contracts, and the inability of partners to meet their contractual duties

F

rom an English law perspective, the
starting principle is that contractual
obligations are absolute, meaning
parties are required to perform their
obligations and can be liable for breach
if they fail to do so. There are, however,
three key exceptions to this rule:
1. Force majeure. Some contracts include
a ‘force majeure’ clause which excuses
the performance of obligations under
the contract if an event happens which
is beyond the parties’ contemplation or
control.
2. Material adverse change. Some
contracts include a ‘material adverse
change’ clause which may, depending on
the wording and interpretation, entitle a
party to avoid its performance obligations.
3. Frustration. Where there is no force
majeure clause, the law provides
potential relief in the form of ‘frustration’.
This discharges a party from its
obligations if there is a change in
circumstances which makes it physically
or commercially impossible to perform
the contract or would render performance
radically different. This is a high bar,
and of narrow application. Whether this
applied would need to be considered on a
case-by-case basis.

FORCE MAJEURE
This is often set out towards the
end of a commercial contract and is
sometimes wrongly classified as one of
the boilerplate terms that all commercial
contracts should contain and that are
drafted as standard without careful
consideration. In fact, the force majeure
provision sets out the situation whereby
one or more parties to a contract may
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exclude liability or suspend or terminate
the performance of the affected party’s
obligations when certain circumstances
arise beyond the affected party’s
reasonable control. Often, these clauses
are invoked by one party to a contract,
for example, where there has been a fire
at a warehouse. However, COVID-19 has
the potential to impact businesses at all
stages of the supply chain, regardless
of whether there is an import or export
of goods or services between countries,
either in respect of those parties now
considering the need to rely on it or those
who may be on the receiving end of force
majeure being raised as a defence.
However, it should be said that first
that there is no common-law right under
English law to absolve a party’s liability
where there is an event outside their
(reasonable) control. If parties to a

commercial agreement wish to benefit
from this type of protection, then an
express contractual provision is required.
Second, there is no recognised
definition of the concept under English
law. Simply removing or delaying a party’s
obligations under a contract by reference
to ‘force majeure’ would stand up in
court only with difficulty. While parties
may understand the general premise,
very much depends on the contractual
drafting of the clause to determine how it
operates and the way upon which it might
be relied.
These clauses can be as specific or
as general as the parties agree. Wright
Hassall is often involved in drafting a
range of options where the clause could
be relied upon, such as where there has
been a fire, flood, epidemic etc. However,
these clauses often can simply refer
to any events beyond the reasonable
control of the affected party. Where
the negotiating parties are companies,
the courts will deem them to be able
to negotiate effectively and therefore,
absent manifest error, will tend to follow
the exact wording of these clauses
without consideration as to whether the
parties did in fact turn their minds to the
precise drafting of the relevant clauses.
The options provided by a force majeure
clause very much depend on the specific
contractual language. For example:
1. It could excuse non-performance of all
obligations under a contract.
2. It may be drafted in favour of one party
only; that is, only that party can seek the
benefit of it.
3. It could adjust the terms to the extent
necessary for the contract to be performed.
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4. it could (automatically or otherwise)
terminate the contract between the
parties.

FRUSTRATION

frustration or force majeure
that is found to be incorrect
may amount to a breach
of contract or anticipatory
breach of contract, which can
entitle the other party to damages and
potentially even allow them to terminate
the contract.
While some businesses might seek
to exploit the outbreak of COVID-19 to
extract themselves from unfavourable
contracts, the majority of companies who
have entered into agreements are likely to
want to seek to complete the agreements
for their anticipated mutual benefit. Early
contract consideration and discussions
between parties is recommended. Often,
there may be alternative solutions that
could be put in place contractually and
logistically, even if in just the short term
and/or particular to any direct impact
of COVID-19, to enable the same or
substantially the same obligations to be
performed with as little deviation to the
original agreement as possible. If nothing
else, taking a commercial view and working
with the other party to mitigate the effect
of COVID-19 could actually improve a
relationship and embed it for the long term.

For more information
Wright Hassall has published several
COVID-19 business guides online; see
www.is.gd/mafice

Romolo Tavani/stock.adobe.com

Under English law, a contract may be
discharged on the ground of “frustration”
where, after a contract has been
formed, an event occurs that renders
any further performance impossible,
illegal, or radically different from
what was contemplated at the
commencement of the contract.
This means that even where
a contract does not include
a force majeure clause, it
might be possible to argue
that the outbreak of COVID-19
has frustrated the contract. The
principle has developed in the English
courts over the years. It is generally
accepted that a frustration event:
1. Occurs after a contract has been
formed.
2. Is not due to the fault of either party.
3. Is so fundamental as to be regarded
as striking at the root of the contract and
is beyond what was contemplated by
the parties at the commencement of the
contract.
4. Renders further performance of the
contract impossible, illegal or makes it
radically different from that contemplated
originally by the parties.

While some jurisdictions do not
distinguish between frustration and
force majeure, English law does. Here,
there are two main differences. First,
the test the courts employ is generally
stricter in relation to frustration, such
that something must occur after the
formation of the contract which renders
it physically or commercially impossible
to fulfil the contract. Second, if a
contract has been frustrated, it is
automatically discharged and
the parties are excused from
their future obligations.
But where a party seeks
to rely on a force majeure
provision, an outcome of
discharging the contract
(that is, the contract falls away
altogether) may not be the only
one. This will depend on the scope of
the provision – it could for example allow
for suspension until the force majeure
event passes.
If performance is becoming
increasingly difficult and there is no force
majeure clause within an agreement (or,
indeed, even where there is), the parties
should have an open discussion at the
earliest opportunity. This should certainly
be before asserting that the contract
has been frustrated, notwithstanding
any WHO or government announcement/
measures in place. An assertion of

Feydzhet Shabanov/stock.adobe.com
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Selected and edited published applications from recent
editions of the patents journal. This month is Category D: ‘textiles; paper’
2D vs. 3D crimped shapes), polymer type,
and crimped fibre amount are all factors
affecting density or bulk of a foam-formed
fibrous material.
According to the present disclosure, the
foam-forming process is combined with a
unique fibre addition for producing webs
having a desired balance of properties.

Single-ply resilient tissue
products
Foam-formed fibrous sheets with
crimped staple fibres

GB2576998

Jian Qin, Deborah Calewarts, Charles
Colman, Donald Waldroup, Cathleen
Uttecht, Peter Wallace
Kimberley-Clark Worldwide
Many tissue products are produced
according to a wet laid process. Wet laid
webs are made by depositing an aqueous
suspension of pulp fibres on to a forming
fabric and then removing water from the
newly-formed web. Water is typically removed
from the web by mechanically pressing
water out of the web; that is referred to as
‘wet pressing.’ Although it is an effective
dewatering process, during the process
the tissue web is compressed, causing
a marked reduction in the calliper of the
web and in the bulk of the web. For most
applications, however, it is desirable to
provide the final product with as much bulk
as possible without compromising other
product attributes. Thus, those skilled in
the art have devised various processes and
techniques in order to increase the bulk of
wet laid webs, such as creping.
A need currently exists for an improved
process that includes unique fibres in a
tissue web for increasing the bulk and
softness of the web without having to
subject the web to processes that increase
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the bulk of wet laid webs. Through the
process of the present disclosure, tissue
webs can be formed, for instance, having
better stretch properties, improved
absorbency characteristics, increased
calliper, and/or increased softness. In one
aspect, patterned webs can also be formed.
For instance, a tissue web is made
according to the present disclosure from
a foamed suspension of fibres (pictured
above, during transfer to a drying line).
During a foam-forming process, water is
replaced with foam as the carrier for the
fibres that form the web. The foam, which
represents a large quantity of air, is blended
with papermaking fibres. Because less water
is used to form the web, less energy is
required to dry the web. For instance, drying
the web in a foam-forming process can
reduce energy requirements by greater than
about 10%, or greater than about 20%, in
relation to conventional wet pressing.
Further experimentation resulted in the
discovery that an addition of as little as
20% crimped staple fibre reduces the final
fibrous sheet density as much as nearly
50%. It is believed that the crimped fibre
that acts as many rigid springs inside the
foam-formed wet fibrous sheet to keep the
fibrous structure open even after a complete
removal of both water and entrapped air
bubbles. Because of this, the crimped fibre
length, diameter, crimped structure (that is,

GB2577220

Kevin Vogt, Mark Burazin, Jeffrey Holz, Mark
Sachs, Priya Bhagat
Kimberly-Clark Worldwide
Traditionally the tissue maker has solved
the problem of increasing sheet bulk
without compromising strength and
softness by adopting tissue-making
processes that only minimally compress
the tissue web during manufacture, such
as through-air drying. Although such
techniques have improved sheet bulk,
they have their limitations. For example,
to obtain satisfactory softness, the
through-air dried tissue webs often need
to be calendered, which may negate much
of the bulk obtained by through-air drying.
Surprisingly, it has now been
discovered that tissue webs and
products, such as rolled bath tissue
or towel products, having many
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attributes desirable to consumers –
softness, strength, bulk, smoothness
and aesthetics – may be provided by
improving the Z-directional properties,
such as compression modulus and
compression energy, of the structure.
More particularly, it has been discovered
that tissue webs and products having
improved Z-directional properties may be
formed by non-compressively dewatering
the nascent tissue web while supporting
the web with a structured papermaking
fabric comprising a plurality of elements
having a height less than about 0.7 mm,
such as from about 0.4 to about 0.7 mm
(pictured). The elements, which extend
in the Z-direction above the plane of the
papermaking fabric, provide the nascent
tissue web with a three-dimensional
topography and improved Z-directional
properties.
The present invention provides a
variety of novel, non-compressively
dewatered tissue webs and products
having a topographical pattern disposed
on at least one surface. Generally
the tissue webs of the present
invention comprise a three-dimensional
topographical pattern on at least one
of its surfaces. Preferably the pattern
is imparted during the manufacturing
process such as by wet texturing during
formation of the web, moulding the
pattern into the web using a drying fabric
or by embossing.
In addition to continuous line
elements, the web-contacting surface
preferably comprises a plurality of
continuous landing areas. The landing
areas are generally bounded by the
elements and coextensive with the top
surface plane of the belt. Landing areas
are generally permeable to liquids and
allow water to be removed from the
cellulosic tissue web by the application of
differential fluid pressure, by evaporative
mechanisms, or both when drying air
passes through the embryonic tissue
web while on the papermaking belt or
a vacuum is applied through the belt.
Without being bound by any particularly
theory, it is believed that the arrangement
of elements and landing areas allow the
molding of the embryonic web causing
fibres to deflect in the Z-direction and
generate the calliper of, and patterns on,
the resulting tissue web.
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An integrated strainer and
container for soaking clothes
and the like

GB2577224
Kelly Lavery

This combination strainer and container
allows a user to soak items and then
remove the items from the soaking liquid
quickly, easily and safely without having to
touch or come into contact with the mixture.
Normally, this will occur in a bucket
or tub and the user will have to remove
the clothing items from the then charged
soaking liquid or mixture by either draining
the bucket or tub or manual removal
of the clothing items from the charged
soaking liquid or mixture. This is normally
accomplished using some form of tool, but
may result in the wet and sometimes heavy
clothing items being dropped, for example.
Instead, with this invention, users
typically manually lift the strainer upwardly
and laterally using the handle, moving it
toward one of the side walls and lowering
the strainer so it engages with internal
latches at a level above the liquid inside the
container. The spent soak liquid can then
be emptied from the container using the
drain port.

New processes for photo
real embroidery technology
for garments in
sustainable and
eco-friendly ways

GB2575184

Arvind Dharmalingam, Mark
McNaught
Most sublimation printing
requires a relatively
expensive process
involving a large press.
Large aluminium plates are set up for

each colour; they transfer to a special
eucalyptus-finished paper that holds most
of the ink for transfer by roller press and
heat directly to the garment. The results
are poorly transferred images, with larger
border regions. The process also uses a
highly coarse backing material, which is
uncomfortable to wear in a garment.
The photo real embroidery technology
(PRET) process eliminates these issues.
Recycled fibres generate an improved
version of sublimation that make colours
more vibrant and garments better viewed
by consumers. An image is scanned
and converted into a digitised file on a
computer, then converted into a file that
can be read by an embroidery machine.
The machine uses printer heads to
transfer the image to the yarn. It also
enfuses ink into the hollow centre of the
fibres used, such as recycled polyester
(pictured), via the embroidery needles.

Tailored hemicellulose in nonwood fibres for tissue products

GB 2576122

Ning Wei, Thomas Gerard Shannon
Kimberly-Clark Worldwide
The patent covers a tissue sheet with
softwood fibres and treated non-wood
fibres from plants in the Poaceae [grass]
family, wherein the treated non-wood
fibres have less than 15% hemicellulose.
Also, it covers a tissue sheet consisting
essentially of softwood fibres and treated
non-wood fibres, wherein the treated
non-wood fibres have less than 15%
hemicellulose. Customising the tensile
index and Canadian standard freeness
(CSF) of fibres in a tissue sheet includes
treating non-wood fibres by removing a
portion of hemicellulose from the nonwood fibres; forming a tissue sheet
comprising softwood fibres and the
treated non-wood fibres; and adjusting
the portion of hemicellulose removed
from the non-wood fibres to achieve the
desired properties.

31

AUTOMOTIVE

Eyeshadow
A

Bosch invents a new way to see the road

ccording to Bosch, sun
glare causes thousands of
automotive accidents a year,
almost two times more than
any other weather-related

condition.
It argues that the traditional sun
visor (pictured below) is not equipped to
adequately address this safety concern.
At best, it blocks some of the sun from a
driver’s eyes, but along with it, some of
their view is blocked as well.
Instead, Bosch’s ‘Virtual Visor’ design
features a single, transparent LCD panel.
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It is positioned so that drivers gaze
through it to see the road ahead of them.
“For most drivers around the world,
the visor component as we know it is
not enough to avoid hazardous sun glare
– especially at dawn and dusk when
the sun can greatly decrease drivers’
vision,” said Dr. Steffen Berns, president
of Bosch Car Multimedia. “Some of the
simplest innovations make the greatest
impact, and Virtual Visor changes the way
drivers see the road.”
Virtual Visor links the panel with a
driver or occupantmonitoring camera
to track the shadow
that the sun casts
on the driver’s face.
The system uses
artificial intelligence
to locate the driver
within the image
from the driverfacing camera. It
also utilises AI
to determine the
landmarks on the
face – including
where the eyes,

nose and mouth are
located – so that it can identify shadows
on the face. The algorithm analyses the
driver’s view, darkening only the section
of the display through which light hits
the driver’s eyes. The rest of the display
remains transparent, no longer obscuring
a large section of the driver’s field of
vision.
According to Bosch, the creative
use of liquid crystal technology to
block a specific light source decreases
dangerous sun glare, driver discomfort
and accident risk; it also increases driver
visibility, comfort and safety.
The Virtual Visor was developed by a
team in North America as part of Bosch
internal innovation activities. “Employees
are encouraged to apply lean startup
methodologies to confirm customer
benefits, market potential and feasibility
for new ideas, which are then validated
by peers and approved for development.”
Mike Mansuetti, president of Bosch
in North America, states: “As a leading
global technology provider, we understand
that innovation can come from any level
of an organisation, and we want to see
that grow.”
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WHAT’S HAPPENING

New COVID-19
ventilator
The first ventilator model to
be adapted following the
government’s call to industry
in March, Penlon’s Prima ES02
model, was approved for use by
the medical regulator on 16 April
following testing.
Penlon has worked with the
VentilatorChallengeUK consortium,
which includes a number of
groups including High Value
Manufacturing Catapult, Ford, a
number of UK-based F1 teams and
Siemens.
The Penlon device is a newlyadapted ventilator design, adapted
from previous models, that
meets the rapidly manufactured
ventilator system specification.
It is a fully-intubated mechanical
ventilator designed to provide
support to critically ill patients
with a range of functions including
volume and pressure controlled
ventilation.
Following the device’s approval,
the Government has confirmed an
order for 15,000 Penlon devices.
Hundreds of units are expected to
be built over the next week, with
production being further scaled up
in the coming weeks.
The news follows the arrival
of an existing ventilator model,
paraPAC plus from Smith, another
consortium partner, to the NHS.
Production of those is being
ramped up into the hundreds over
the next few weeks. As an existing
device, the paraPAC already had
MHRA approval.
A spokesman said: “We will
now accelerate the ramp up of
production at the Penlon site in
Oxfordshire and the new VCUK
production lines we’ve built
in Broughton, Dagenham and
Woking. To provide some context,
Penlon and Smiths ordinarily have
combined capacity for between
50 and 60 ventilators per week.
However, thanks to the scale and
resources of the wider consortium,
we are targeting production of at
least 1,500 units a week.”
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In Brief...
■ Electrification firm Equipmake and additive
manufacturing organisation HiETA are collaborating to
develop what they claim will be the world’s most power
dense permanent magnet electric motor. The device,
codenamed Ampere, is targeted to produce
peak power of 220kW at 30,000rpm
at a weight of less than 10kg.
It builds on Equipmake’s APM
125 automotive electric motor,
which uses the company’s spoke
architecture to maximise cooling
capability. That offers peak
power of 125kW at 12,000rpm
and a weight of just 14kg, giving
it power density of just under 9kW
per kg.
■ A Coventry company has taken just a week to devise,
design and supply a new protective face
visor for the NHS – with 10,000 units
dispatched within seven days.
Kite Packaging used its team of 12
engineers to design concepts for
the visor and a prototype was tested
locally by medics in late March to
allow production to start as soon as
possible. The visors are being supplied in
kit form for the medical staff to put them together at the
point of use to help minimise packaging.

■ Inverness companies, 4c Engineering and Aseptium,
have teamed up to design and manufacture face shields
for the ICU unit at their local hospital, Raigmore, making
3,000 face shields in the first two weeks with another
1,000 on the way for local care homes. The project
is led by chartered engineers who are
members of the Institution of Mechanical
Engineers. By coming together, the
firms have managed to access supply
chain knowledge, fabrication tools
and equipment, design skills and user
feedback. The design of the face shield
is robust, practical, safe and simple
enough to ensure a quick production
and manufacturing time. The foam on
the face-shield gives a
standoff which means that any
glasses or masks that are worn
underneath will fit comfortably.
“We have an ethical and moral
responsibility, if we can, to
step up and to meet these
big challenges which are facing us. Our profession
encourages engineers to step up and to use their skills
and knowledge to support each other simply because we
can,” said Peter MacDonald, Director of 4c Engineering.

■ An ever-expanding population and declining planetary
health could lead to gigantic air domes combatting
the leading cause of death, air pollution, and the
total destabilisation of global weather patterns. This
is according to one of the four future scenarios for
our planet in a report released by global engineering
consultancy, Arup. With the global population expected
to increase by 2 billion people, from 7.7 billion to 9.7
billion, by 2050, 2050 Scenarios: Four plausible futures
(www.is.gd/kexizi) depict how we could live in 2050,
based on the intersection between our planet’s health
and societal conditions. The four divergent futures in the
report – Humans Inc., Extinction Express, Greentocracy
and Post Anthropocene – range from the collapse of
our society and natural system, to the two living in
sustainable harmony.

■ New members with relevant experience are sought
to augment a committee at the British Standards
Institution. It has produced a number of standards in
the series BS8887 - Design for manufacture, assembly,
disassembly and end-of-life processing (MADE). A
number of existing standards in similar areas have been
passed to the committee for revision in line with the new
thinking. For example, the committee will be updating
BS 7373 - Product Specifications. Currently in three
parts and approaching 20 years old, there is a need to
revise and upgrade it for present-day conditions. This
will need expertise in specifying the design requirements
in the product or service sectors. Committee members
are volunteers, although many do so with the blessing of
their employers. Putting standards together is a learning
experience and an introduction to the national and
international network of standards makers. Interested
readers should send their name and details of relevant
experience to cledsome@ied.org.uk marked ‘Standards’.

■ The first phase of the new
£41m Health Innovation Campus
at Lancaster University is nearing
completion. The landmark
building will be home to Lancaster
University’s Medical School and Division
of Health Research – but also offers space for external
organisations to co-locate on site. Dr Sherry Kothari,
director of the Health Innovation Campus, says the
facility will be a focal point for researchers, healthcare
professionals, businesses, local authorities and policymakers, to come together.

■ The Prince of Wales has officially opened one of
Europe’s largest automotive research and development
facilities, the National Automotive Innovation Centre
(NAIC), at the University of Warwick. Prof Sir Ralf
Speth, CEO Jaguar Land Rover said: “Here academics,
manufacturers and suppliers will develop a smart, safe
transport infrastructure that integrates autonomous
vehicles and public transport; design zero emissions
vehicles powered by smart-chargers and
renewable energy and discover material
and digital manufacturing innovations
that will eliminate waste.”
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Separate teams adapt breathing aids for COVID-19 in record time
Two breathing aids have been adapted for use on COVID-19 patients
by independent teams. Both non-invasive ventilators operate in a
mode called CPAP: constant positive airway pressure. That means the
pressure inside the mask is slightly raised, keeping the patient’s airway
open and making it easier for them to breathe. CPAP machines have
been used extensively in hospitals in Italy and China to help Covid19 patients with serious lung infections to breathe more easily, when
oxygen alone is insufficient.
First, an aid adapted by mechanical engineers at UCL and clinicians
at UCLH working with Mercedes-AMG High Performance Powertrains
(Mercedes-AMG HPP), has been approved for use in the NHS. This
breathing aid was produced within a rapid timeframe – it took fewer
than 100 hours from the initial meeting to production of the first
device. The work was carried out at UCL’s engineering hub MechSpace.
One hundred devices are to be delivered to UCLH for clinical trials.
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Andy Obeid, chief executive of Oxford Optronix, a small business
that will manufacture its oxygen monitors said: “By working flat out
and mobilising the support of every individual in my company as
well as other small companies across the UK, we have accomplished
something in five days that would normally take two years.”
Second, a Leeds University-based team have modified a
sleep apnoea machine into a CPAP ventilator to treat people with Covid19. The modification – of a device known as a NIPPY 3+, which is being
phased out of service – came about following a collaboration between
clinical staff, engineers and physicists at Leeds Teaching Hospitals
Trust (LTHT) and academics and technologists at the university. The
modification – which does not require regulatory approval – is said to
be straightforward and involves changes to the device’s settings and
reconfiguring the supply of oxygen, enriched to levels of between 4060%, so it flows directly to the patient’s face mask.
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Who are we?
This journal is produced by the IED for our Members and for those who
have an interest in engineering and product design, as well as CAD users.
The IED, established in 1945, incorporated by Royal Charter in 2012,
is a licensed body of both the Engineering Council and Society for the
Environment and we register our suitably qualified Members as Chartered
Environmentalists (CEnv), Chartered Engineers (CEng), Incorporated
Engineers (IEng) or Engineering Technicians (EngTech), Chartered
Technological Product Designers (CTPD) and Registered Product Designers
(RProdDes). We also offer professional recognition to Product Designers,
CAD Technicians, and those who teach and lecture in design or CAD.
We represent our Members’ interests at the highest levels and raise
awareness of the professional standards of our Members, whilst providing a
resource and information service, and a friendly and approachable route to
assessment and registration.
www.ied.org.uk

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

Why become a member of the IED?

to continuing professional

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

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

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

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

If undelivered, please return to:
The Institution of Engineering Designers,
Courtleigh, Westbury Leigh,
Westbury, Wiltshire BA13 3TA

