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I want to start this report by thanking my colleagues and members for their support in electing me
back in June as your President for the ensuing two years: an honour but definitely not a sinecure!
As is often the case with Associations like ours, there is much necessary behind-the-scenes work
to be done – planning the calendar etc. – and this summer has been no exception. So before I go
any further, may I start by thanking all my colleagues on the committee – and especially outgoing
President David Nethercot, our Hon. Sec., Nigel Cresswell, Hon. Treasurer, Peter Chase, Annual
Dinner organiser, Colin Kirk, and Imperial ENGINEER Editor, Peter Buck – for all the work that
they do and have done not only with great skill, but such good humour too. It’s already been a great
pleasure working with them over the run-up to my stint as your President, and I am sure it will
continue that way.
I know from my past roles of Hon. Sec., Treasurer and Membership Secretary that one of the
especially positive aspects of getting involved in CGCA is developing relations and assisting the
rolling cohorts of current students. And this year is no exception. Over the meetings this summer,
we have had the pleasure of getting to know this year’s President of CGCU, Tim Munday. And then,
on October 7, we had what I believe to be a really important ‘first’ – a session between CGCA’s new
Departmental Reps and leading students, such as Departmental Society Presidents and Secretaries,
from each of the seven departments we link to. Some very positive ideas emerged – for more proactive
links, additional activities to support the societies in providing something different to their normal
programme, and a strengthening of the links to CGCA for when the current cohort graduate. It was
a stimulating evening – on the evidence of the students on just that one evening, not only Imperial
College but the planet is blessed with a bunch of bright, enthusiastic budding engineers who care for
the world they and wider society inhabits and want to do something positive to make it better.
My wife Jean and I have also had the pleasure of attending the celebration of 100 years of a civil engineering department at
Imperial. A tour of the facilities ably demonstrated that some things stay just the same for a very long time (the architecture and
style of the Skempton Building and flumes for hydraulics teaching!) and much else changes very significantly (the fight to keep a
physical library in the Department and the nature and scale of the research effort).
That event also introduced us to a new recruit in a new post in the College’s Development Department – Nic Katona, Head of
Development, Faculty of Engineering. Nigel Cresswell and I have already met up to discuss a range of areas from collaboration
to more mundane but equally important matters such as information exchange and restoring and enhancing access to data about
you – our members – held on our behalf by IC. We look forward to a mutually fruitful collaboration with Nic and his colleagues.
Finally, may I draw your attention to the details of the Annual Dinner date and Christmas event elsewhere in this issue of Imperial
Engineer. I look forward to meeting members there and to meeting as many of our members as is practicable in my two year term.

Roger
Venables

PRESIDENTS REPORT
The period since the last issue of the Imperial ENGINEER has been a relatively quiet one in respect
of RSMA activities. The 2014 Annual General Meeting was held on June 28, followed by the Final
Year Bar-B-Q. The rain did not dampen the enthusiasm of the students, many of whom were due to
receive their degree results the following day. As in previous years, Eddie Gadd had kindly donated 2
pins (72 pints) of his Ramsgate Brewery’s finest ale which was very much appreciated and helped to
remove any doubting thoughts of the following morning’s events. The (unapproved) minutes of the
AGM, including the President and Treasurer reports have been posted on the RSMA website.
The RSMA was represented at the IC Alumni reunion day in May and the RSMA stand, complete
with a display including banner, Davy Lamp, Bottle and RSM memorabilia, was well received.
The 130th annual dinner will be held on Friday 28 November at the Rembrandt Hotel, Knightsbridge,
the venue of last year’s successful event. As this is a significant milestone in our history, it is hoped that
as many members as possible will attend. A group e-mail has been sent to all members giving details
of the event. Guest speaker will be Dr Mike Harris ARSM, Visiting Professor at the Department of
Earth Science and Technology at the RSM, who is also Director of Business Development, Copper
for Rio Tinto.
In conjunction with the e-mail to members re the annual dinner, we have renewed our funds appeal
to members. As I have previously outlined, the RSMA relies on the financial support of alumni,
through membership fees and donations, and the committee is most appreciative of the generosity of
alumni to date. A sustainable future requires ongoing support.
The student executives for this academic year are Ben Warnick, President, and Simon Escobar,
Secretary. I have had a meeting with Ben to discuss ongoing co-operation and we look forward to
continuing to support the RSMU. Following last year’s successful presentation to students on the
history, aims and membership of the RSMA, Ben has requested that a further presentation be given to the students in the autumn
term.
Our presence on the social media outlets (LinkedIn, Facebook) continues to strengthen and, for many, has rekindled contact
with fellow classmates, colleagues and alumni. John Sykes, our Vice President International, has been very active in promoting
the RSMA in these areas. The website continues to improve and be informative primarily due to the efforts of Elly Jay, senior Vice
President. Members are welcome to forward items, to Elly or the committee, that they feel may be of interest to fellow members
for inclusion on the website.
I am sure that recipients of the Imperial ENGINEER can only be impressed by the professional production. Any member is
encouraged to submit an article, technical or general interest, for publication.

John
O’Reilly
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Team Bo

Bo’s Alpine holiday

Bo and Derrick at the Klausen Pass

UK News
from CERN

Team Bo with former Bo driver James Devine and
CMS co-founder Prof. Sir Jim Virdee

Jim Virdee and Austin Ball were keen to look under the hood
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Team Bo get an underground tour of the experiment from
CMS Technical Coordinator Austin Ball
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CivSoc International Tour

On the 30th of March at 9:30 am, 68 Civil
Engineers from the Department of Civil
and Environmental Engineering took off
to Budapest, the capital of Hungary, for the
annual CivSoc International Tour. It was
indeed an event that many had been looking
forward to and the excitement amongst the
participants was felt throughout the journey
from the Imperial College Union to Budapest
Airport.
Upon arriving in Budapest at about 4 pm,
CivSoc made their way to Hostel GoodMo
in the centre of the capital. This was to be
CivSoc’s home for the next four days. The
accommodation was a pleasant, cosy, and
family-like-atmosphere hostel with very
affordable prices and group discounts. With
many break out spaces and a spacious common
room, it provided students with an excellent
opportunity to socialise in the mornings and
evenings after the eventful days.

participants were given an in-depth technical
explanation of the construction methods
used and were provided with a thorough
explanation of the difficult ground conditions
on site. Finally, the students were brought into
the site and were able to view first-hand how
the factory was constructed. Unfortunately,
due to the sensitivity of the project, we were
not allowed to take any pictures while touring
the site.
After lunch CivSoc was invited by the
BUTE to visit and tour their campus. The
tour of the campus included visiting their
technical library and was followed by a visit
to the Materials and Geotechnics labs. Here,
the students were shown the different types
of tests used. Some of these were familiar to
the older years and helped to reinforce the
knowledge gained at Imperial and introduce
younger years to the tests used in the industry.
In particular, the second year students had

an opportunity to use a Schmidt hammer to
test the hardness of the rocks in preparation
for the Geology Trip that takes place at the
end of Year 2. This activity was followed by
a technical lecture on the bridges of Budapest
given by Prof. Laszlo Dunai. The passion and
enthusiasm of Prof. Dunai inspired many
of the students. We learnt that some of the
Budapest bridges were inspired by the ones
from the UK. The technical details of each of
these and how they were constructed a hundred
years ago, were explained. This presentation
was supplemented by a technical part of the
boat cruise on Day 3. The lecture was followed
by a presentation given by Student Council
from the Faculty of Civil Engineering (CivSoc
equivalent). They shared their experiences
of running a Civil Engineering Society in
Budapest and explained the events which they
run. This was reciprocated by Rachel Ribeiro,
CivSoc Chair, who talked about our Society

Budapest University of
Technology and Economics
The next day the students were given an
opportunity to experience a real life Civil
Engineering project, just outside Budapest.
It turned out that the Civil Engineering
project which we’d planned to see, had been
completed just a few weeks before our arrival.
Perhaps one of the reasons was upcoming
general elections. Nevertheless, our friends
from the Budapest University of Technology
and Economics (BUTE) managed to arrange
an equally fascinating site visit just outside
the city at a tyre factory construction site. Mr
Balint Hack from KÉSZ Consulting, the main
contractor, introduced us to the site and went
through the health and safety introduction.
Next, he explained challenges which they had
to overcome on site and shared his experience
of working with an international client (the
factory belongs to Hankook) and keeping
to very tight deadlines. Furthermore, the
10

Schmidt hammer demonstrated by BUTE Phd Student
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2014 – Budapest
and being a Civil Engineering student in
London. This part of the day was very valuable
because it gave us a lot of ideas for next year.

Walking around Budapest
The following day we had the opportunity to
learn about the history and culture of Budapest
and Hungary. This was achieved through
organising a walking tour which took up the
greater part of the day. The activity proved
to be tiring, yet enjoyable and educationally
stimulating. All 68 students left the hostel at
10:30 am to reach the meeting point which
was the Parliament Building. The grandness
and beauty of the structure gave the students a
feel of the Hungarian architecture in the 19th
century. The guides also told us a few words
on the political system of Hungary across the
centuries. From there, the tour guides led
the group to cover most of Budapest. They
explained the turmoil and adversity that the

A free day
For the final full day in Budapest the students
were given a free and easy day where nothing
was planned and the participants were allowed
to visit attractions as they saw fit. Most of us
took the opportunity to visit tourist attractions
not yet covered by the walking tour such as the
Széchenyi Thermal Bath, the Gellért hill and
the Heroes’ Square. Some others decided to
explore Old Buda soaking in the atmosphere
of a foreign culture and city. The flexibility of
the day was received with positive feedback as
each individual was not hindered by a set plan
and could experience the broad attractions
that Budapest had to offer according to their
likes and dislikes.

Home again
Unfortunately, the final day of the Tour
had now arrived and the group made their
way to Budapest Airport for the bittersweet
moment of returning to London. The CivSoc
International Tour 2014 was a successful event
and it achieved all the goals set out by the
committee. Additionally, there were no serious
issues that occurred. Everything went according
to plan and the budget was followed. The tour
was successful as it had provided the perfect
balance between an educational visit and a
relaxing experience. Not only did the Tour
achieve its main goals for the event, allowing
students to experience Civil Engineering in a
foreign country, the students were also given
the educational experience of history, culture
and technical knowledge. Furthermore, the
social aspect of the Tour was not left out and
the students from all the years really came
together and bonded very well. Moreover, the

feedback received from the participants was
very positive. It would not be farfetched to
exclaim that all the participants were saddened
with the end of the tour. However, all good
things must come to an end. Nevertheless,
the great success of this year’s tour has built a
definite excitement and enthusiasm for CivSoc
International Tour 2015.

Thank you
The Tour would not have happened without
the generous support from our partners.
At this point I would like to thank BP, IC
Union, the OC Trust (CGCA), CCC, Civil
Engineering Department of Imperial College
London and Vinci Construction. Thank you
on behalf of all the students and I hope we can
continue this cooperation in the future!

city went through over the last century with
turbulent events such as World War Two, the
Soviet occupation and communism. Then,
we moved towards the Inner City where
CivSoc had an opportunity to view the
great architecture of Budapest where most
houses and building were built with a strong
Romantic-style and Neo-Classical influence.
Lastly, we had an opportunity to cross the river
via the famous Chain Bridge to visit the Castle
District on the Buda site of the city. There,
CivSoc was able to experience the height
and splendour of the Austro-Hungarian
Empire and see the breath-taking view of
Budapest. The day ended with a boat cruise
which perfectly complemented the lecture
given by Prof. Dunai. It helped us to see and
put in context the things which Prof. Dunai
talked about. The knowledge was reinforced
by Prof. Dunai’s assistant who pointed out
characteristic features of the bridges from the
Civil Engineering point of view.
Imperial ENGINEER Autumn 2014
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Rio Tinto / Imperial
education partnership

In 2012 Rio Tinto announced an education partnership with Imperial College in which it would support 12 students with scholarships in
order to encourage engineering students to apply their skills in the mining sector. Students from 5 departments can apply and the successful
candidates are selected at the end of their first year, receiving financial aid in years 2,3 and 4. As well as financial support the scholars receive help
finding internships, mentoring from Rio Tinto staff, networking opportunities, and preferential entry into the Rio Tinto graduate programme.
12 Scholarships were awarded in 2012 and 2013 and will also be awarded in 2014 and 2015. Six of the current scholars have recently returned
from their summer internships and have written about their experience and how it has changed their perception of mining and the practicalities
of work.

“The Rio Tinto Education Partnership has the student experience at its core. The Partnership is
multi-faceted, supporting not only those students that have scholarships, but also part-funding two
Teaching Fellows and a geology field trip for all our students. This is a model for industry support
of university education, and I am very proud the Faculty of Engineering is part of it.”
Professor Jan Cilliers FREng, Head of the Department of
Earth Science and Engineering
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“Providing these internships provide tactical and strategic value to our business. We
get access to a very capable student to help us with urgent projects, and their positive
work experiences will help ensure Rio is an employer of choice for top graduates.”
Tim Paterson, Supervisor
Imperial ENGINEER Autumn 2014
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“Many companies are cutting internships and graduate recruiting and they do so at
their peril. The future of our industry depends on the next generation of geoscientists
and engineers who are not only skilled and well trained, but also loyal and enthusiastic.
This summer our two students have confirmed my conviction that there is indeed a new
wave of employees who will be well prepared to take on the challenges of the century
with humour, skill and intellect.” Howard Golden, General Manager , RTX, Gabon

Harry Fisher (Geology) – Namibia

For the past 3 months I have gained
a unique insight into exploration geolo
gy with the Namibia Projects team
who are exploring for sedimentary-hosted
at RTX
copper mineralisation. In June this year,
RTX were granted 3 Exclusive Prospect
(EPLs) in North Eastern Namibia, at
the Western end of the Caprivi Strip.
ing
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I have been involved with the project
gaining invaluable exposure to numerou
from the very early stages,
s aspects of exploration projects inclu
ding
preliminary desk-based research, HSE
mapping.
C and geological
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Using satellite imagery data, I then iden
project progresses.
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t type of exploring in my time off!
Getting a realistic taste of
life as an exploration geologist with
RTX increased my understanding of
the role and the lifestyle
that it involves. The entire experience
has cemented my desire to pursue a caree
r in exploration after
graduating where I hope to further my
understanding of all aspects of the mine
ral exploration industry.
Quote from Henry Stratford, Namibia
Projects Manager: “The ability for the
business to meet, and
assess, the future talent pool, as well as
tomorrow’s talent to be able to experienc
e industry and decide
where best to form their career. It’s impo
rtant that it is a positive relationship
both ways - to benefit
both the business and the individual”
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‘The geoscientists of the future working in exploration will be in a profession that requires a balance of
strong technical and observational skills together with the ability to work closely with a wide range of
colleagues and stakeholders involved in different aspects of a project, often in remote field locations.
Ore Body Knowledge underpins the business and the only way that Rio Tinto can ensure that it will
have access to high calibre geoscientists who will find the mines that will ensure continuing success for
the Group and who have the enthusiasm to establish a career in Rio Tinto is to give them exposure to
the people and environment that they will work in so that both Company and Graduates can make
informed decisions as to their futures.
Adam Duffin, Mentor
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‘Through her internship at the Botswana Iron Ore Project at the Kokotsha Camp, Zoe not
only learned about but also contributed to the exploration effort. She got along very well
with all levels of staff and fitted in exceptionally well with the field teams. She “bought” into
the RTX standards, policies and The Way We Work. Thus, such internships are nurturing
the interest of students in the mining industry while providing them with technical and
professional skills. In so doing, we as a business are fostering the development of our future
Ulf Westhof, Project Manager, Kokotsha Camp, Zoë’s supervisor
assets.’
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Bleeding Oil: Nigeria’s Curse
in Disguise
It is a scene that a Hollywood director would
create for the end of the world, but this is not
fiction. The stench of crude oil and rotting
vegetation hangs densely in the air. The toxic
smell circulates in your nose and within just
a few minutes you begin to feel nauseous –
this place has become a total wasteland. The
delta of the Niger River is a vast maze of creeks
and mangroves, but in half a century it has
become the capital of oil slicks. There are no
spill response vessels here, just a permanent
reminder of the sloppiness in the extraction of
crude oil.
Nigeria has one of the largest crude oil
reserves worldwide. More than 80 percent of
the nation’s income is derived from the export
of light oil, the best-quality crude in the
world. Though revenues are substantial, so are
the inequalities in the division of wealth. In
a complex network of corruption, the notion
of an oil curse increasingly seems to make
sense. The people are poorer today in Nigeria
than in the 1960s and the population of the
Niger Delta has received a mere drop of the
multi-billion dollar ocean that sits in their
own backyard coupled with an excruciating
environmental disaster.
In 1956, Shell drilled Nigeria’s first oil
well at Oloibiri in the state of Bayelsa, and
since then more than 600 oilfields have been
discovered in the Niger Delta. This has led
to 7000 kilometres of pipelines which now
crisscross the delta as they pass numerous
villages where the indigenous people’s
livelihoods are heavily dependent on the
diverse ecosystems of mangroves, fresh water
swamps and rainforests. However, what is
known to be the largest wetland in Africa has
now become characterised by polluted streams
and rivers covered in a sheen of greasy oil,

along with forests and farmlands smothered
with toxic crude. In fact, more oil is spilled
from the delta’s network of terminals, pipes,
pumping stations and oil platforms every year
than has been lost in the BP oil spill in the Gulf
of Mexico just four years ago. This cumulative
catastrophe has led to millions of barrels of
oil gushing into the delta over the past half
century – more than 50 times the pollution
unleashed in the Exxon Valdez tanker disaster

“I’m so angry at the
people responsible
for this, there used
to be enough fish for
everyone, but now there
is hardly anything to
catch here – almost all
the fish are dead.”
in Alaska in 1989.
In Port Harcourt, the centre of the Niger
Delta, oil seeps out of leaky pipes day and night,
but here nobody is interested in international
standards. Corruption and ignorance have
led to the unparalleled destruction of the
environment that greets you. The situation
in the fishing village of Boru is especially
dramatic as several oil leaks from the Trans
Niger pipeline have poisoned the water and
destroyed the livelihoods of fishermen like
Akare Linus who speaks out: “I’m so angry

at the people responsible for this, there used
to be enough fish for everyone, but now there
is hardly anything to catch here anymore –
almost all the fish are dead”. For many, there
is no option but to keep fishing, although
the flesh of the fish now tastes of kerosene.
This area used to be a Valhalla for fishermen
but the fish have almost disappeared as the
environment has been recklessly destroyed. As
you move along the crude-drenched waters,
you meet Asami who has been fishing here for
years and she has almost resigned herself to
these permanent oil slicks: “Before, when we
could fish, we just kept what we needed to eat
and the rest was sold. With these oil spills, we
cannot feed our families anymore; we’re almost
dying of hunger”. Waters that were once full
of life with fish, crabs and prawns have now
become lifeless. Without the ability to fish,
the communities of thousands of villages, just
like Boru, have become impoverished. The
greatest scandal is that these people are still
being left to deal with the oil pollution on
their own.
In the state of Bayelsa, two hours drive from
Boru, the scale of the disaster soon begins to
dawn on you. Everything along the water
and further inland has become blackened by
the crude. It’s quite something being here.
Chief Emmanuel of the Ogbia community
is with us to assess the damage caused by a
recent oil leak coming out with full force for
more than one month. For miles around,
water is no longer drinkable and lands are
unworkable, the landscape has been totally
defaced and disfigured. Already mutilated by
the installation of pipelines, the forest is now
poisoned, as if a black plague has infected the
environment. The water used by the local
people for drinking, cooking and washing is

Night image of the Niger Delta, showing the positions of numerous
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heavily polluted. In this community, families
are drinking water from a well contaminated
with benzene – a known carcinogen – at
levels over 900 times the World Health
Organization’s guidelines. In another area,
ten centimetres of oil floats on ground water
that serves the local water wells. At one well,
you begin to lower an empty bucket, then lift
up the full container and are welcomed by
shimmering oil on the surface of the water.
On a journey to the coastal waterside with
Chief Emmanuel, you witness the first signs
of the disaster at the harbour, but the worst is
yet to come. It is hard to believe that 10,000
fishermen worked here only four years ago.
As you breathe, you sense the air becoming
heavier as it catches your lungs and eyes,
leaving you with a lingering headache. You
cannot stay here for more than a couple of
hours. The inhabitants of Ogbia are furious,
as they are exposed to this pollution all the
time, through air, water and soil. But it comes
as no surprise to you as they begin to speak
out on how the oil pollution has harmed
their health and subjected them to what were
once alien diseases. Life expectancy in this
region is forty, 10 years below the country’s
average. Before the oil spills, this region was
not used to cancerous diseases, but today they
are rampant, along with chronic respiratory
problems, and many people are now suffering
from severe dysentery and diarrhoea as a result
of drinking contaminated water. The Niger
Delta has thousands of villages just like Ogbia
where sanitary conditions are horrific and
millions of people are being ignored.
As you move through the jungle, worrying
figures appear from the haze at a bend in the
river. In a secret glade behind a curtain of
smoke, three men are engaged in strictly illegal
activities. It is another Nigerian paradox:
the nation is wealthy with crude oil, but the
citizens have no fuel. At a temperature of
more than 400 degrees Celsius, one of the men
pours oil onto a fire. The thick clouds make
it almost impossible to breathe. With the
simplest of technology, these illegal refiners
are able to supply fuel for a few dollars to
transporters and the local community. But
working in these conditions is life-threatening,
here anything can explode or catch fire at any
time. One of the men shows you his deep
scars where burning oil from an explosion had

landed on his waist and where the burns are
still purulent. However, what these refiners
won’t tell you is that the crude oil they retrieve
comes from pipeline sabotage. Canoes used
for siphoning oil to the illegal refinery are
scattered along the creeks. They tap the
crude oil secretly from the extensive pipeline
system in the Niger Delta. Known locally as
bunkerers, crude oil thieves have been a fact
of life for years in Africa’s biggest oil and gas
industry, puncturing countless pipelines along
the Niger Delta.
Approaching the Utorogu oil facility in
Nigeria’s southwest delta, a Nigerian child is
silhouetted against a gas flare, one of more
than 120 gas flares in the Niger Delta. A
woman passes you by, carrying tapioca seeds,
earlier set out to dry near a gas flare fire. Here,
natural gas flares burn day and night as the
oil industry burns off toxic gases, although
this practice has been forbidden for almost
30 years. The 250 different toxins can cause
cancer, asthma, chronic bronchitis, and blood

“The Niger Delta
can be cleaned
up, but it will
cost more than $1
billion and could
take more than 30
years to restore the
environment.”
disorders. The flares are so prevalent, the Niger
Delta appears brightly lit in a NASA image
of the Earth at night. Here, natural gas that
bubbles up during oil extraction is burned.
It’s a cheap way of getting rid of an undesired
by-product. Elsewhere, flaring has long been
banned because it releases greenhouse gases
Flares,
and carcinogenic heavy metals.
which continue for 24 hours a day in many
areas, cause serious discomfort to people
living near the flare sites. Flaring creates noise
pollution and communities often have to live

with permanent light. Worse still, when gas
is flared the combustion is often incomplete,
so oil droplets fall on waterways, crops, houses
and people. The gas could be recycled in
an environmentally friendly manner, but
the companies would have to invest in new
technologies. Open gas flaring is cheaper,
but it’s more damaging to the world’s climate
and the local residents. In a nearby village,
police and officials stand above a skeletal
burned corpse lying on the ground next to a
gas pipeline that detonated. Gas gushing from
the ruptured pipeline exploded just a few days
ago as villagers scavenged for free fuel, setting
off an inferno that killed more than 200
people and left charred bodies scattered across
the site. The scale of the damage inflicted on
the people and their environment is mindboggling. One man speaks out: “The people
here are living corpses. You see them alive but
they are dead inside”.
The Nigerian government and Shell say
they’re working on a plan to try and reverse the
devastating impact of oil production on this
region, but many people fear the environmental
damage will only end when Nigeria’s oil does.
With more than one oil spill every day and
over 50 years of pollution, the depth and
seriousness of the contamination is severe. A
number of factors have contributed to this
environmental disaster: poor construction
and maintenance, lax regulations, militant
attacks, and petroleum thieves, not to mention
government instability and abuse of power.
According to a recent major UN report, the
Niger Delta can be cleaned up, but it will cost
more than $1 billion and could take more
than 30 years to restore the environment.
As a bitter dispute rages over who is at fault,
the devastation caused by the oil industry in
Nigeria sadly persists and the pressure cooker
of frustration continues to build.
The rainbow coloured reflections might
spatter the waters of the Niger Delta for a
long time to come; here nature and men are
strongly bound together in a fight for survival.
Without a fairer division of the oil income,
without a renovated and healthy environment,
the endless oil slicks will forever be feeding the
bitter disappointment, anger and frustrations
felt so strongly in this region of the world.

Delta
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Making Drugs Today

I’ve found that the hardest part of losing a
patient was asking the family to return the left
over drugs.
It was as a young doctor in the 1980s that
I became involved in caring for some of the
first HIV positive patients in Africa. For the
poorest, this often meant sharing a hospital
bed with somebody else. We examined the
patients and made the diagnosis. We would
even write up the prescriptions and we did all
of this for free. But the patients had to buy
their own pills.
Quite a shock when you come from the
NHS.
It doesn’t matter whether you’re in Kenya or
England or the US. Being black or poor or gay
meant that the prejudice you already faced was
compounded, many times over, by being sick
with AIDS. Desperation for the drugs that
delayed death, but were expensive, meant that
many young people died.
There’s one patient’s memory, Mr Williams,
that remains close to my heart. His trust in me
was absolute. We worked together, often with
dangerous drugs, to prolong his life.
He only asked me for a little more time so
he could be with his partner in London.
When he died, I went to his funeral. His
family told me that he had left me half his
estate. “To do what with?” I asked. “As you
wish”, they said. “No rules – No restrictions”.
Imagine that.
So I set up the Williams Trust to fund
work into affordable medicines for infections.
Williams is dead but his charity lives on.
By 1988, I was working in a major US hospital
on AIDS. When our patients died – they all
died, everybody died of AIDS – I would ask
the family to bring any leftover drugs back to
the clinic. I wanted to covertly give them to
those who were living but could not afford
them. Officially, of course, this was forbidden.
But my conscience meant that I was prepared
to break rules relating to the disposal of unused
drugs. It meant that treatment was often
intermittent, but patients felt that something,
anything, absolutely anything, was better than
nothing.
It’s the first time that I was exposed to
the damage that a commercial monopoly in
18

medicines can do to healthcare.
Fast forward 10 years, and by 2000, there
was a second and larger monopoly relating
to the treatment of Hepatitis C. It meant
that only a tiny fraction of the 170 million
people worldwide could be treated and cured.
This viral infection, if left untreated, leads to
liver failure. But unlike the gay community,
Hepatitis C infected patients didn’t have the

power, or wealth, or influence, to bring their
plight to the forefront of public attention.
Interferon, that’s a naturally occurring
protein, is the treatment for Hepatitis C. A
large pharmaceutical company had a monopoly
for adding sugar molecules (otherwise known
as PEG) to the outside of interferon to make
a new medicine called PEG-interferon. They
set the cost of a year’s treatment at £8,000.
This commercial monopoly was great for
Imperial ENGINEER Autumn 2014

shareholders, but at what price to the social
capital of the 90+% of Hepatitis C infected
patients, many of whom were young – they
could be your or my children – who could
have been cured.
It was time to get creative. What could be
done about this private monopoly?
After all, people in academia have a choice.
They can use their creativity to make large
sums of money for shareholders, or they can
look out to the global community and make
affordable medicines for everyone. We called
this idea Ethical Pharmaceuticals. When it
was born, it captured the public’s imagination
– I have to say, much to my surprise – and
all across the world too. It became clear to
me that there was immense frustration with
the kind of corporate creativity that leads to
a high price commercial monopoly in new
medicines.
One can, of course, argue that AIDS and
Hepatitis C, like Ebola, are all primarily
infectious diseases of poor parts of the world,
with little impact on our community and our
country. But, as the world shrinks, and bugs
move ever more rapidly, we face the ticking
time bomb of antibiotics becoming ineffective.
As Sally Davies, the Chief Medical Officer
has said: “We could soon be back in the 19th
Century with infections killing us again – and
just after a routine operation too. A lot of
our organ transplants and cancer treatments
would have to stop because of the increased
risk of infection.”
David Cameron is worried. He’s put
the impending failure of antibiotics on the
national risk register – alongside terrorism.
And let’s not forget that WHO has
declared Ebola an international public health
emergency – it is, after all, the biggest outbreak
in history. We don’t have a vaccine or a cure
because there’s no money in it.
Ebola’s actually very real for me. I’m on call
for the hospital this week and we’ve already
had two calls. They’re all in the middle of the
night. People landing at Heathrow. They’ve
got a fever. They’ve got a cough. They’re not
well. Thankfully neither of them has been
positive but we’ll have to wait and see what
the future holds.
And as if all this wasn’t enough to be getting
on with, the affordability of new medicines is
back on the table. It’s the two together – drugs
for difficult diseases and their affordability –
that makes for such a tricky problem today.
In recent days, we’ve seen the frustration
of cancer patients with the decision of NICE
to block the use of two new drugs. A breast
cancer drug costing £90,000 a year and a
prostate cancer drug costing £36,000 a year.

property today, that was filed as patents by
Imperial, to try and make new products. In
my case, as medicines.
As it happens, that’s what I did when I
created the biotech company Polytherics in
2001 which has just floated on the London
Stock Market under its new name Abzena.
So my personal experience is unusual
because it encompasses both sides of a coin
of creativity. The first – thinking up new
ideas – happened in the public sector. The
second – making new products – happened
in the private sector. Nothing was planned or
co-ordinated about this experience; no preordained project plan or those beloved Gantt
charts. The experience has given me reason to
reflect on the creativity of ideas and products,
in both the public and private sectors.
Back in 2000, when affordability of drugs was
also a hot topic, we asked how could we use
our creativity to make a simpler and more
cost-effective PEG-interferon for Hepatitis
C? The pharmaceutical company’s monopoly
was based on adding sugar molecules to the
outside of the interferon, via a bridge. Our
light bulb moment was to put the bridge on
the inside of the protein, and to connect the
sugar molecules via that internal bridge.
We were told it couldn’t be done without
destroying the interferon. So roll on 5 years
and 10 scientists to prove that the textbook’s
wrong. We published our results in Nature
journals and were able to persuade Imperial to
file a patent for the intellectual property.
So we had achieved creativity and in the public
sector.
But what to do now?
We were keen on the idea of wanting to
make cost effective medicines that broke the
existing commercial monopoly. We tried really
hard to achieve this. But we gradually came to
realise that the process of commercialisation,
to make new medicines, is driven by bankers
with deep pockets. They’re answerable to
shareholders with an insatiable appetite for
a large financial return. Those in the city
that invest your and my pension funds, will
only support and promote those medicinal
products that generate high revenue streams.
Of course, this means that the financial
rewards paid, to the likes of you, and me,
enable us to carry on living very comfortably.
So my public creativity has led to a private
enterprise and to new products that are
medicines. This has increased our financial
capital, but, I’ve come to believe, in the
process, reduced our social capital.

In this country, we believed that our greatest
social capital came from our exceptional
ability – as the British – to think up new ideas.
Turning these ideas into products that could
be sold for profit was taken as given. Look at
the quality and heritage of our great British
companies – Rolls-Royce, Jaguar, Cadburys,
Boots. But to my mind, our public, liberal and
independent institutions are the greatest and
most tangible manifestation of this concept of
social capital. At its best, it encompasses our
universities, the BBC, the NHS – I think a lot
of us think that really really really is true – and
the National Trust.
But over the last 20 years, a period during
which I have been working as both an ideas
man and a new products man, I think that
something in our country has changed –
with respect to our perceptions of the relative
values and contributions of the public versus
the private sector. Our primary measure and
value of our social capital – as a community
and a country – has moved incrementally
towards those dreaded Excel spreadsheets, and
those wonderful accountants and the annual
financial report.
We are increasingly judging our community
and our country with the one-dimensional
measure of the share price and the dividend.
I believe this is fundamentally undermining
some of the most important principles on
which the success of British society has been
based over the last century.
So what’s Mr Williams going to have to say
about all of this?
He might chuckle, – and he might say
– “Drugs for difficult diseases and their
affordability – wasn’t that also a problem when
I died of AIDS? Are you really telling me Sunil
that you’re no further along in making such
medicines today?”
He might also say that it was the gay
community’s social capital that made the
biggest difference to changing AIDS from a
terminal disease into a treatable disease, like
diabetes.
He may even ask if we’re waiting for a
new pressure group to come along to drive
forward the need for fresh ideas that will let
social capital grow, in tandem, with profitable
medicines.
After all, we want the richness of our society to
grow. And for generations to come.

References:
• You can hear Sunil giving the talk on Four
Thought by downloading the BBC podcast
from

So, as a University Professor, I could have
continued to sit in my ivory tower at Imperial
College and think up great new ideas and
write starchy academic papers, thanks to a
public sector salary. Or, I could try to become
an entrepreneur, one who turned his ideas into
intellectual property, because life is all about
Imperial ENGINEER Autumn 2014
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Steam’s Up at the Crossness ‘Cathedral’
“You know what I’d really like to do for my
birthday this year?” Alison said a few weeks
ago. It turned out to be a rhetorical question
as she told me before I could hazard a guess.
“I’d like to go to Crossness.”
The name rang a bell in the depths of my
memory but I couldn’t immediately bring it
to mind. I obviously looked quizzical, as she
went on to explain that it is, or rather was,
a sewage pumping station beside the Thames
on Erith Marshes near what is now called
Thamesmead. Slowly, recognition dawned
on me. She had mentioned this place many
years ago, had always wanted to visit but
had not realised that there was now a real
possibility. Within a couple of minutes she
was showing me photos from the internet of
this magnificent edifice. It was obviously fate
that had decreed there should be an open day
at Crossness on the weekend of her birthday.
What’s more, it wasn’t just an open day, but
a Steampunk Convivial! How could we not
attend when the universe was clearly aligning
itself for that purpose? To add to the fun,
there was to be a guided walk from Abbey
Wood station, through the ruins of Lesnes
Abbey, along the verdant Abbey Way into the
heart of Thamesmead and finally following the
Ridgeway to Crossness. It was perhaps a little
optimistic to expect the weather to be suitable
at the end of September, but as it turned out
it was a beautiful day (if anything too hot!).
Our walk finished at Crossness and we were
surprised to find a queue of people waiting
to enter the building. The site of Crossness
is still a working sewage treatment plant
operated by Thames Water, but the original
Victorian pumping station is no longer in
use. The engine house was largely abandoned
and ignored from 1956, when the engines
last operated, until 1985 when renovation

What is Steampunk?

Simply put, Steampunk is a genre of
speculative fiction based on the premise
of an alternative history where modern
technology such as computers, robots
and transportation were developed in the
1800s and were powered by steam. The
term was coined by science fiction author
K.W.Jeter in 1987, although it achieved
wider notice through the publication of
The Difference Engine by William Gibson
and Bruce Sterling in 1992. In fact,
H.G.Wells (notable alumnus of RCS), Jules Verne and Mary Shelley can be considered
to have been early exponents of the genre long before the name was coined. The recent
increase in popularity of speculative fiction in general and steampunk in particular has led
to the concept being adopted in various other media, in video games, art and fashion.
When fans dress in character (known as cosplay) they often choose to wear a top hat with
brass-rimmed goggles, and often spurious items of clockwork as additional adornment.
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From the Boiler House we were encouraged
to enter the Beam Engine House, coming
first into an octagonal arcade of iron columns
supporting the first floor gallery, having a
decorative cast-iron frieze on all eight sides
with cast-iron screens below on four sides. The
other four sides lead to the engine halls to the
east and west, the boiler room to the south
and the triple expansion engine house to the
north. Behind the northern screens are castiron stairways with brass handrails, leading
up to the beam floor and the cylinder-head
gallery. In the centre of the octagon, a spiral
staircase leads down to one of the basements.
It is the decoration of the octagon in particular
which led to this being dubbed ‘The Crossness
Cathedral’. The East and West engine halls
leading off the octagon each contain two beam
engines, on the north and south sides, with a
row of six cylindrical columns running across
the ground floor of each hall supporting the
beam fulcrums. In the west hall the engines are
was begun. That renovation is still underway
and events like the Crossness Engines Sewage
Metropolis Steampunk Convivial and Guided
Walk are ways in which the Crossness Engines
Trust raise funds to pay for it.
When we were finally admitted we were
welcomed by the sound of a live steampunk
‘band’ in what used to be the Boiler House.
They were surrounded by a crowd of visitors
dancing in a variety of costumes that certainly
spanned the range of what is generally
considered to constitute steampunk. We soon
found ourselves in the midst of explorers in
pith helmets, gentlemen (and gentlewomen)
in top hats emblazoned with Biggles-style
goggles, ladies in elaborate corsetry, army
officers in splendid red jackets and more than
a few fops and dandies. We felt decidedly
underdressed.

engines that was in use until 1956. They were
four of the largest beam engines ever built and
are the largest surviving rotative beam engines
in the country and probably in the world.
Due to the impressive number of visitors
who had turned out for the Convivial, it was
not considered safe enough to operate Prince
Consort or allow visitors onto the Beam
Floor or into the basements. However there
are a few ‘Steaming days’ each year when
visitors can get a better feel for the impressive
operation of these behemoths. The last one
for this year was on October 12th. If you’re
interested in visiting Crossness, details of
Steaming Days and other events are available
from the Trust’s website [1]. The success of the
Steampunk Convivial means it is likely to be
repeated next year, details will appear on the
Convivial’s Facebook page.
called Victoria and Prince Consort, while in the
east hall they are called Alexandria and Albert
Edward. So far only Prince Consort has been
restored, believed to have been the last of the

Steaming
The attraction of seeing one of these impressive
engines actually operating was too much to
resist so, two weeks later, we were back.

The Boiler House contains no boilers, as
they were scrapped in 1957 once the engines
were no longer in use and the room was
turned into a canteen and workshops. Now it
contains some exhibits relating to the history
of Crossness and examples of small engines
from other local sites.
Imperial ENGINEER Autumn 2014
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The number of visitors appeared to be even
greater than for the Steampunk Convivial,
although this time there were very few people
in victorian garb (apart from the operators)
and plenty of Trust volunteers to ensure
safety. As big as it had looked two weeks
earlier when it was immobile, the beam of
the Prince Consort engine seemed even more
massive as it (apparently effortlessly) rocked
back and forth in a surprisingly gentle and
soothing rhythm. Nevertheless the immense
power of the engine was quite palpable, even
though it was far less noisy than I had expected
– what’s more, when standing on the Beam
floor one could feel more vibration from the
other visitors walking around than from the
engine. Self-guided tours enabled visitors to
look around the various levels of the Engine
House: a basement where the air pump,
water pump and condenser could be viewed;
another basement where the high pressure
cylinder, governor and sewage pumps were
visible and a display showed how the sewage
was pumped up through flap valves from the
end of the ‘Southern Outfall’ where it had
arrived by gravity from as far away as Putney,
before being forced out into a culvert leading
to the reservoir; the ground floor where the
top of the massive flywheel was visible as were
the intermediate and low-pressure cylinders
and the valve gear; the beam floor where the
beam itself could be seen. You can see for
yourself in our video [2]. The names given to
the four engines were highly appropriate as it
was a truly majestic sight even seeing only one
of them running. What must it have been like

A brief history of Crossness

when all four were in operation?
The day was organised by the Trust who
are restoring the site and the engines, and
manned by their volunteers (including a very
popular tea-room and a small shop where a
well produced booklet with copious colour
photographs is available, as well as suitable
souvenirs for younger visitors.
There remains a geat deal of restoration
work still to be done and the Trust are always
looking for members to support their work
and volunteers to help – I’m sure they would
welcome Imperial Engineers with open arms!
You can get in touch via their website [1].

References:
[1] http://www.crossness.org.uk
[2] We shot some video on our tour, which
you can see at http://bit.ly/IE21-Crossness
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By the 1850s the River Thames had become
an open sewer, as drains emptied directly
into the river, leading to foul smells and
driving those who could afford it to leave
the city during the summer months. In
the summer of 1858, one of the hottest
on record, the smell became unbearable
and the ‘Great Stink’ affected the Houses
of Parliament even to the point of forcing
MPs to leave the chamber at times. Finally
investment was agreed and a project was
instigated which would alleviate the sewage
problem and remove the smell. As many
of the newly formed water companies that
were supplying water to homes in London
were taking their water directly from the
Thames, there would also be a consequent
improvement in the quality of drinking
water. The Metropolitan Board of Works
was empowered to raise money to carry out
the project under the leadership of Chief
Engineer Sir Joseph Balazgette. A sewage
system was designed with a network of
drains throughout London emptying into
vast sewers made of brick and Portland
cement. These were built so that gravity
would ensure the sewage would run through
the tunnels along both sides of the Thames
towards the east, ending at Crossness on the
south bank and Barking on the north. At
Crossness the sewage was pumped into a
covered reservoir where it was held until the
ebb tide, at which point it was released into
the river to be taken out to the North Sea.
Crossness was opened by HRH the
Prince of Wales on the 4th April 1865.
The building was designed by Charles
H. Driver who was renowned for
decorative cast-iron work. The contractor,
William Webster, was also responsible
for other major public works in London.
The Boiler House originally held 12
‘Cornish’ boilers, which were replaced
by 10 ‘Lancashire’ boilers in 1895.
By 1914 additional boilers had been
added. In 1956 the engines were taken
out of use and the Boiler House was
converted into workshops and a canteen.
The rotative beam engines are 21.6
metres long, 22.8 metres high, 5.9 metres
wide and are believed to be the largest of
their type in the world. The main beam is 13
metres long and weighs over 47 tonnes. The
flywheel has a diameter of 8.5 metres and
weighs over 52 tonnes. The original singlecylinder engines were built by James Watt &
Co, Birmingham; they were converted into
triple-expansion engines between 1900-01
by Benjamin Goodfellow from Cheshire.
Prince Consort was steamed again
in 2003 and formally started by HRH
the Prince of Wales in the same year.
The reservoir, which is still in use,
covers an area of over 2.5 hectares with
a capacity of over 113 million litres.
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Leading the ‘Connected Generation’
In 2014, the European Institute for Industrial
Leadership (EIIL) completed an investigation
into managing young technology graduates
from the so-called ‘Connected Generation’.
The study was sponsored by manufacturing
companies from the Process Industry.
The problem was that recruitment and
retention of young graduates was becoming
problematic. In addition, current managers
in these industries did not ‘understand’ their
junior staff who, for their part, did not respond
effectively to career development programmes.
Some companies saw it as a critical issue
because their business models depended on
maintaining highly skilled professionals often
needing over 10-15 years of experience.
In a series of 4 conferences held across
Europe, over 120 senior industrialists,
academics and young graduates debated how to
attract, develop and motivate the “Connected
Generation”. The aim was to identify the
key issues involved and understand any best
practices that could be shared.
Our main finding is that we are approaching
a tipping point from the combination of three
trends – the exponential increase in computing
power, connectivity to the Internet and the
miniaturisation of sensors.
Moore’s Law predicts the doubling of
computer power every 18-24 months but,
more importantly, we are now close to a point
when readily available computers will have the
same processing power as the human brain.
The availability of such cheap computing
power, with sensors and connectivity, will drive
a new ‘industrial revolution’. Increasingly,
powerful and cheap computers will perform
tasks currently done by many entry level
graduates and experienced professionals.
So, while many of our conference
participants were worried about the lack
of talented graduates entering Industry, it
seems that the real issue is that companies are
working on the elimination of professional
roles and their replacement by increasingly
powerful technology.
This leap forward in the capability of
technology can be seen everywhere but the
extent of the future impact is, we think, largely
underestimated. Most participants could not
imagine that the power and costs of using
the technology are changing exponentially.
As such, few organisations are considering
this in the design of their structures and

career developments plans. Few students are
considering the trend when choosing their
careers. In reality, we expect disruption, as the
impacts of these trends are arriving faster than
most social, educational and work structures
can evolve.
An obvious example is the booking of
travel, where the best algorithms have almost
eliminated travel agents and a few specialised
companies dominate the Internet. It is
almost pointless to train new travel agents.
The same trend can be seen in many areas
of industry where expertise can be collected
and programmed. Throw in fast, mobile
connectivity and advanced miniaturised
sensors and even tasks like driving a car can be
affordably automated within one generation.
Where will it stop?
The nature of expertise and employment
within companies will change. The likely
outcome is that companies will start
outsourcing many of their internal functions
which previously they held to be ‘core’.
This will, of course, drive the creation of
new industries but will also have unwelcome
social impacts. In particular, we expect the
concentration of expertise and, therefore,
wealth into relatively few service providers.
This will happen because accessibility of the
services via the internet will be global. The
ones using the best experts will write the best
algorithms and competition will be limited by
access to those few experts. It will be a classical
Internet business model with a ‘Winner Takes
All’ scenario.
We think that, growing up in this revolution,
the Connected Generation will find fewer and
fewer opportunities in traditional industries as
entry level roles are automated. At the same
time the Education System encourages the
training of more and more graduates.
Many companies may welcome this excess
of supply, but they are also less likely to
find candidates with the experience profiles
required for this new, complicated and rapidly
changing world. They will need to identify the
best and then strive to keep them.
In the middle of this is the Connected
Generation with a unique set of talents that
come from their adept use of the internet
and mobile technologies. They are used to
‘the best content’ via the Internet. They can
rapidly collect data and prior art, leaving
more time for cognitive analysis. They have

seen the fate of ‘Baby Boomers’, ‘Gen Xs’ and
‘Ys’ and have modified their own expectations
wanting more control of their own careers.
Gen Cs expect rewarding and multiple career
opportunities with multiple employers.
On the other hand, Gen C is probably
less comfortable using inter-personal social
skills, accepting responsibilities and working
in isolation. They work in networks rather
than hierarchies and tend to underestimate
the significance of building experience and the
time required to become effective at managing.
They prefer continuous, timely feedback.
In short, Generation C can be difficult to
manage.
Companies will have no choice but to adopt
technology and find the best recruits they can.
However, they should change their approach
for Gen C because they will need the ‘best of
the best’ talent to prosper.
Before recruiting, companies should
fundamentally review their corporate
competences in the knowledge that some will
be automated and outsourced.
To recruit the best of the best, companies
need to be ‘cool’ when recruiting Gen C. They
should identify inspirational role models and
be open about their organisation’s values to
be appealing as an employer. They should
avoid excessively bureaucratic and anonymous
recruitment processes with a poor website.
They should offer varied careers rather than
‘structured career paths’.
Recruitment
campaigns should focus on targeted groups
and they should work with educational
institutions to develop pre-work education
and training.
Retaining Gen C will be an increasing
challenge unless companies embrace the
balance of skills offered by Gen Cs and integrate
them into their current teams. Companies
should use modern IT platforms and Social
Media tools that promote collaboration and
retain corporate knowledge. They should
foster networks rather than hierarchies.
They should educate senior managers in the
characteristics of Gen C, and train Gen C to
efficiently and respectfully extract information
from managers with ‘bi-directional coaching’
where managers and Gen C can exchange
views. ‘Train to retain’ will help companies
hang onto their best recruits.
For today’s graduates, the rate of change in
the world of work will result in a very different
future to the one most of us are expecting. A
graduate would be wise to choose a career that
no computer would aspire to.
The summary report ‘Leading the Connected
Generation’ is available as an e-book from
Smashwords at:
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Friday, 28 November 2014
RSMA

Saturday, 29 November 2014
CGCA
he joined Rio Tinto and spent the

Tuesday, 09 December 2014
CGCA

Friday, 20 March 2015
CGCA

Thursday, 25 June 2015
RSMA

To take part there is

For more information
or booking for
any events,
contact
Teresa Sergot
t.sergot@imperial.ac.uk

or phone
020 7594 1184
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Stay Connected - Make the most of being an Imperial
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As a member of the RSMA / CGCA, you’re also a member of the Imperial alumni community,
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RSMA stand at the alumni event
(L toR) Martin Brooks, Mike
Humphris, Andy Feest, Dick
Adams, Paul Randall, John
Skevington
(Front)
John
O’Reilly, Doug Roberts

I have been employed in the western Canada oil and gas industry
for over six years now, and continue to be painfully aware of the
sensitive issues we face daily in regards to the disproportionately
high levels of energy consumed and environmental tribulations
associated with the recovery of the region’s unconventional
resources.
Some of your readers will be more familiar with these challenges
that I am, having scant technical appreciation of the geological
uniqueness of this location and the chemical processes concocted
for extraction of the hydrocarbons when compared with other
sources of fossil fuels.
I wonder if South Kensington’s best brains have been deployed
in any significant number in tackling the challenges in recovering
this highly valuable and plentiful source of energy, in a politically
secure and, by and large, humanitarian part of the world, for
generations to come.
J Malcolm Gray (EE 83-86)

WE WANT YOUR NEWS
Class of ‘66
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I was saddened to read of John’s death in the August 2013 edition
of Aerospace, and I wanted to find a way of marking his passing. I’d
always admired John and thought I should write about his several
influences on my career.
I first met John when I was an undergraduate in the Imperial College
Aeronautics Department; he was my tutor from my 2nd year in 1957.
(There was no 1st year course in Aeronautics in those days, which
was frustrating!) John was a kindly and friendly tutor, always helpful.
Moreover, I particularly enjoyed his lectures on aircraft stability and
control. Of course, as an undergraduate, I assumed that this was his
research area. I think this was strengthened by knowing that John had
started his career in the de Havilland Aerodynamics Department. I’d
attended a summer course at DH, where I was offered a place in the
Aerodynamics Department to work on the Trident. Given the Trident’s
subsequent history, I guess that could have been frustrating. I also
remember him advising me when I asked about a summer placement at
the NLL (now NLR) in Amsterdam. It turned out that he’d also had a
summer placement there when he was an undergraduate, and strongly
recommended it – good advice, as it turned out!
It was only when I started work, having chosen to pursue research on
hypersonic aerodynamics at Fort Halstead, that I learned that this was
also John’s research area (I’d also written two reports on design studies
for a hypersonic tunnel at the NLL). As a result, I met John frequently,
and I did a research-based MSc(Eng) under his guidance. Moreover,
the design and major parts of John’s hypersonic gun tunnel, still in
the Aeronautics Department to this day, came from Fort Halstead,
where the gun tunnel originated. I worked on two of the three gun
tunnels at Fort Halstead, both investigating the free piston compression
behaviour on the No 1 pilot tunnel and, subsequently, carrying out
aerodynamic and heat transfer investigations in the large (No. 3) tunnel
at Mach numbers between 8 and 13. I also worked on army transonic/
supersonic missile problems, including a stability analysis on an army
missile – my report was still in use at Fort Halstead when I visited
nearly 30 years later, a legacy of John’s lectures!
One of the problems in hypersonics of blunt bodies was its mixed
nature between subsonic and supersonic flow, governed by hyperbolic
equations which were tractable in unsteady, but not in steady flow.
When computational time marching was invented I couldn’t have been
the only one to wonder why I hadn’t thought of it! It could have led to

a good PhD in the Aero Dept.!
After I’d spent 8 years in hypersonics, John became aware of my
interest in moving to a new field, possibly involving something to do
with physiological or medical fluid dynamics. After I’d investigated one
or two leads, John told me about the new Physiological Flow Studies
Unit (PFSU), which was becoming established in the Aero Department,
under the direction of a medical doctor, Colin Caro, now an Emeritus
Professor in the Bioengineering Department, of which the PFSU
became a founding group. Through John, I obtained an interview with
Colin and was accepted as a Research Assistant in the Unit, leading to a
PhD. Thus, John was instrumental in starting me off in the field, which
is also my present biomedical activity.
A unique feature of PFSU at that time was having medics and
engineers or physical scientists working together. I was fortunate in
being paired with Tony Seed (now Professor Emeritus), who was an
ideal partner, in research and teaching; in fact, we taught each other:
physiology and medicine versus fluid dynamics. We were both able
to earn PhDs from our collaboration. We were the first to observe
transitional and turbulent flow in the circulation via a hot film velocity
probe – a Eureka moment!
Subsequently I worked in the power generation industry, but early
retirement once more brought me into contact with John at Cranfield,
when I had a contract as SERC Aerospace Coordinator during my
consultancy practice. This I ran whilst re-establishing myself in
biomedical engineering, pioneering the combination of medical
imaging with computational fluid dynamics, now a major field, known
as image-based computational modelling. My success in re-establishing
myself, and my continuing activity, in biomedical engineering is for me,
another of John’s legacies.
I last met John at an Aero Department reunion during the college’s
centenary year, 2007. He’d aged since I’d last met him in 1994, but
there was still something of the old John about him.
I’m sure he’ll be missed by all who knew him.

The Chemical Engineering program at that time was a three year
course (if you had been exempted from the first year, which most
people had), during which we spent the first year at RCS in the
Chemistry Department doing Physical Chemistry with a smattering of
Electrochemistry and Organic leavened by Engineering Drawing and
Workshop in the C & G basement.
The Engineering Drawing turned out to be useful in later life, but
Workshop was sheer torture for me. The second year was spent in
in the Mechanical Engineering Department at Guilds, learning the
basics of engineering and, in the third year, we got down to the serious
business of Chemical Engineering which I found thoroughly enjoyable.
Chemical Engineering was a small program with only 30 students
entering their first year. 1948 seems to have been something of a
post-war transition year in that a significant number of students were
accepted straight out of school. As a result about 40% of the class were
school-leavers and 60% were ex-servicemen. Of the latter, about half
had seen active service, while the other half had simply completed their
National Service. Despite the fact that the ex-service group were not
a wholly cohesive group there was, nonetheless, initially an element of
superiority exhibited by the ex-service cohort.
Of the original 30 class members 20 ultimately graduated. Eight,
were eliminated after first year, one dropped out at the end of second
year and one did not make the final cut. Of the graduates, four received
a First, 12 received a Second and four received a Third or Pass degree.
The ratio of ex-servicemen in the graduating class was very much the
same as in the original class.

As a passing note, at the beginning I felt at a distinct disadvantage as
I was not only a school-leaver but also I had been born and educated
in Argentina. As a foreigner I did not fit naturally into either group
but this situation did not persist. Because I looked and sounded like
everyone else I was gradually accepted.
It has since struck me that other students in IC in these particular
years had a similar experience in that there were two very different
groups, ex-servicemen and school-leavers, and within each group many
different backgrounds.
Among the ex-service group their ranks varied from privates,
corporals and sergeants to commissioned officers, including two majors
and one lieutenant-commander. The school-leavers also had varied
backgrounds. All were thrust together for lab work and other projects.
Luckily in Chem. Eng. we were a small class, so separate cliques
did not form. As a result, as time went by, there was more and more
interaction and communication to everyone’s benefit. It became
evident to us (the school boys) that the ex-servicemen knew a great deal
more about the world and practical matters than we did and that we
could learn from them. On the other hand, the ex-service types could
get help understanding theory and academic concepts from us. It was
here that I realized that students can learn at least as much from their
colleagues as they do from their formal lectures. It was a symbiotic
relationship that worked to everyone’s advantage.
I am grateful that I had an opportunity to be a part of that class.

26

Professor Nigel Wood CEng, FRAeS, FIMechE,
Honorary Professorial Research Fellow, Biomedical Engineering,
Department of Chemical Engineering, Imperial College London
(Aero 56-59; PFSU 67-70)

David J Fowler (Chem Eng 48-51)
Imperial ENGINEER Autumn 2014

Formidable reputation as gifted engineer Investigator for Lloyd’s Register of
Shipping

Engineer, historian
and athlete

A much respected
colleague

at

and

Bede

at

Wide ranging interests

A natural mentor to new lecturers

Imperial ENGINEER Autumn 2014

27

The inspiration and instigator of the
‘Party Technology’ research group

The driving force behind a
reenvigorated department

in trips with the students on Bo in

Clever and conscientious engineer

sense what was needed to turn it

28

Imperial ENGINEER Autumn 2014

A second
generation at
Imperial

explanations for
ancient mysteries

Engineer, Barrister
and passionate campaigner for the preservation
of Regency architecture

Graham maintained that these

in the Pump Room Gardens to

An avid historian

IMechE Medal winner

Imperial ENGINEER Autumn 2014

29

A brave battle
ended

Memories of Bo – and
other cars...

A long and rich life

IEEE Power Engineer
Born

on

T h o m a s

30

Consulting Engineer

Imperial ENGINEER Autumn 2014

A very special graduation ceremony
- nearly 50 years after graduation

True professional, total gentleman, and
mining legend

Strong supporter of RSM and RSMA
63 happy years

It is with sadness that we report

FRMetS

NOTICES IN BRIEF

Engineer and man of God

STOP PRESS

Imperial ENGINEER Autumn 2014

31

Imperial
ENGINEER

RIO TINTO INTERNSHIPS
CROSSNESS CATHEDRAL
POLLUTION IN NIGERIA
CIVSOC IN BUDAPEST
MAKING DRUGS
BO VISITS CERN

For members of City & Guilds College Association
and The Royal School of Mines Association ISSUE TWENTY ONE AUTUMN 2014

