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This book is dedicated to Deirdre, without whose love, encouragement, advice, tolerance and forbearance, none of this would ever have happened. Also, to Emily, Jake and Sam and our wonderful grandchildren, who make the closest of families and whose enthusiasm for creating things flourishes so strongly.










Introduction


In 1983, after four years of building and testing 5,127 hand-made prototypes of my cyclonic vacuum, I finally cracked it. Perhaps I should have punched the air, whooped loudly and run down the road from my workshop shrieking ‘Eureka!’ at the top of my voice. Instead, far from feeling elated, which surely after 5,126 failures I should have been, I felt strangely deflated.


How could this have been? The answer lies in failure. Day after day, with the wolf at the door, I had been pursuing the development of an ever more efficient cyclone for collecting and separating dust from a flow of air. I built several cyclones each day, conducting tests on each one to evaluate its effectiveness in collecting dust as fine as 0.5 microns − the width of a human hair is between 50 and 100 microns − while using as little energy as possible.


This might sound boring and tedious to the outsider. I get that. But when you have set yourself an objective that, if reached, might pioneer a better solution to existing technologies and products, you become engaged, hooked and even one-track-minded.


Folklore depicts invention as a flash of brilliance. That eureka moment! But it rarely is, I’m afraid. It is more about failure than ultimate success. I even thought of calling this book James Dyson: Failure, but was talked out of it because it might give the wrong impression. People want to read about success. Funnily enough, engineers who are good at inventing things are never satisfied with their latest creation. They tend to look at it quizzically and say, ‘I now know how to make it better’, which is a wonderful opportunity! This is the start of their reinvention, marking another leap in performance.


And yet, if would-be young inventors could see that pioneering a cure for Alzheimer’s, for example, is not about eureka flashes of Archimedean brilliance but more about an intelligent pursuit of diligent research, they might be less discouraged by the notion that brilliance is a prerequisite for their research. Research is about conducting experiments, accepting and even enjoying failures, but going on and on, following a theory garnered from observing the science. Invention is often more about endurance and patient observation than brainwaves.


I wanted to write my story now, just as the first cohort of Dyson students graduate at their convocation from the Dyson University. It caused me to reflect on what I felt on the same occasion fifty-two years ago when I graduated from the Royal College of Art, as well as what has happened to me since. It is a story told through a life of creating and developing things, as well as expressing a call to arms for young people to become engineers, creating solutions to our current and future problems.


My tale is one of not being brilliant. I wasn’t even trained as an engineer or scientist. I did, however, have the bloody-mindedness not to follow convention, to challenge experts and to ignore Doubting Thomases. I am also someone who is prepared to slog through prototype after prototype searching for the breakthrough. If a slow starter like me could succeed, surely this might encourage others. I remember setting out with my degree, excited that I would be making a product that I had helped design but not having a clue about volume manufacturing or marketing. I was naïve and eager to learn all that as I progressed. It was a steep learning curve, though, and still is. Everything changes all the time, so experience is of little use. I didn’t know that at the time and assumed that it would become easier with experience. It must be encouraging for those just graduating to know that is not the case. Fifty-two years later I can assure my graduates that I am no better for my experience.


The big change for me is that I now have around me an extraordinarily talented team, hell-bent on creating new technology and delivering it to our millions of customers throughout the world. We share the same belief in pioneering our own way, with the same determination to overcome the difficulties. More than anything their loyalty and dedication is what has built Dyson into a global technology company. Working with them is as inspirational as it gets.


The vacuum story began forty-two years ago. Day after day I crossed my yard at home to a small coach house to continue my quest to develop a cyclonic system for separating dust without a clogging bag. The early days were spent, as with most research and development, testing prototypes with different parameters in order to discover certain truths about dimensions and shapes. This is the essential groundwork of learning the art, before starting the experimental work to make the quantum leap. I looked forward to going to work, hoping that maybe today I would discover something new and inch my way forwards.


The failures began to excite me. ‘Wait a minute, that should have worked, now why didn’t it?’ I was scratching my head, mystified, but then had another idea for an experiment that might lead to solving the problem. I was usually covered in dust, getting deeper and deeper into debt, yet happy and absorbed. Fortunately, my wife, Deirdre, allowed me to put our house and home life at risk, while the bank was kind enough to lend us money. She and our children never expressed doubt about what I was doing every day. They offered encouragement, love and understanding. Without that I would have given up. The same is true of every one of our friends. They must have thought I was mad and wasting my time, leading my family into penury. They never said so. Instead, they supported us and gave the unstinting encouragement without which I also doubt I could have lasted the course. They are true and close friends.


The reason I think invention is so very important today is that young people are passionate about saving the planet, improving the environment and finding cures for life-threatening diseases. I happen to believe that all these problems can be solved by the diligent application of research and development. I would love to see more school children and university students motivated to becoming engineers and scientists to make the breakthroughs that they so want to happen. We should be encouraging the young to become doers, rather than virtue signallers, to help them strive to solve the problems of their age while looking forward to a better future.


During my career, I have tried to seek out those young people who can make the world a better place. I have seen what miracles they can achieve. This book is aimed at encouraging them. Some may well become heirs to my heroes − inventors, engineers and designers − who make their appearance in these pages. Like them, they will not find it easy and they will need oodles of determination and stamina along the way. They will have to run and run hard, which is how my life story began…










CHAPTER ONE Growing Up



There are moments − long moments − when the sea, sky and sands of north Norfolk beaches coalesce to form a seemingly infinite horizon. And when the early tide washes in and the ground beneath your feet reflects the big skies like a giant mirror, it can feel as if you are running through some ethereal space free of visible boundaries or restraint.


The first thing I knew I was good at, and something that I had taught myself as a teenage schoolboy, was long-distance running. Once through the pain barrier, I found I had the determination, or sheer bloody mindedness, to keep on running. Running, early in the morning or late at night, through that hauntingly beautiful landscape proved to be more than a ritual challenge. It was an escape from school, allowing me to think that anything and everything was possible.


Not that my thoughts were particularly focused. When I left school at eighteen, my headmaster, Logie Bruce-Lockhart, wrote to my mother saying, ‘We shall be sorry to part with James. I cannot believe that he is not really quite intelligent, and I expect it will be brought out somehow somewhere.’ And to me he wrote, ‘The academic side, although we have to pretend it is important, matters comparatively little. You will do all the better for not having masses of tiresome degrees full of booklearning [sic] hanging around your neck. Good luck at the Art School.’ At the time I enjoyed the double negative in the letter to my mother and hoped that something would be brought out but, like him, I had no clue where that might be. Thinking about it later, I thought how refreshing it was that a headmaster was quick to say that life isn’t just about academic achievement.


Bruce-Lockhart, a kindly, lively and witty man, was a champion of the individual. A true countryman who loved music, birds and painting in watercolours, he had won five rugger caps for Scotland and served with the Household Cavalry during the thick of the action as his armoured car pushed into Germany in the fiercely fought ember days of the Second World War. He was to become a lifelong friend. I last saw Logie shortly before he died in 2020.


School was Gresham’s in Holt, a handsome Norfolk market town, remote and largely car-free then, where my father was Head of Classics. Founded in the reign of ‘Bloody’ Mary, it had educated any number of highly individual and unorthodox young men − notably between the two world wars − who went on to both fame and infamy. Among them were the poets W. H. Auden and Stephen Spender, composer Benjamin Britten, artist Ben Nicholson and Christopher, his talented architect brother, killed in a gliding accident in 1948, and the notorious spy Donald Maclean. Lord Reith, who founded the BBC, had been at Gresham’s, too.


There have been several celebrated engineers and inventors, among them Sir Martin Wood, who developed the whole-body super-conducting magnets that led to MRI (magnetic resonance imaging), a key instrument in hospitals and laboratories worldwide today, and Sir Christopher Cockerell of hovercraft fame. Then there was Leslie Baynes, the aeronautical engineer who came up with the world’s least powerful powered aircraft, the lightweight Carden-Baynes Auxiliary of 1935.


As a teenager in the early ’60s, I had, though, taken my foot off the academic pedal. Not that I was lazy. Quite the opposite. I threw myself into almost any non-academic activity. All kinds of sport. Music, too. I chose to play the bassoon at the age of nine because I hadn’t heard of it, because it was different and because it promised another challenge. And then there was drama as both actor and set designer, although my design of programmes for our house play, Sheridan’s The Critic, was not so well received. I’d produced these in the guise of scrolls rather than folded paper in spirit, or so I thought, with the era of the late eighteenth-century play. ‘Your programmes are a disgrace, Dyson’, said my housemaster. ‘Programmes should be flat.’ And that was that. My last school play was The Tempest, playing Trinculo alongside Tim Ewart’s − the future ITN News at Ten anchor − Caliban.


Art was not a subject much celebrated at school. Sitting down in my sixth form with a careers officer − an ex-RAF chap with a handlebar moustache − it was suggested, given my love of the great outdoors, that I might want to think of becoming an estate agent. Or possibly − my contribution − a surgeon. I did go to see an estate agent, in Cambridge, who told me I ought to be an artist. I also went for an interview at St George’s Hospital, in those days, before its move to Tooting, on Hyde Park Corner, where it was suggested I might be happier taking up… art.


Though the idea of being a surgeon held a certain if fleeting appeal, my one great love aside from long-distance running was art. I had been painting seriously, as I thought, from the age of eight or nine. What I really wanted to do was to go to art school. Ever since my encounter with that RAF careers chap at Gresham’s, I have been wary of either accepting or giving advice. It may be well meant, yet it is often wrong. Encouragement is something else. My view is that if the advice chimes with one’s instincts, then the advice may be good. It should be more of a reaffirmation.


Art, however, was not the post-school career or way of life my teachers had imagined for me. Given the fact that my father, Alec, was a Classics master, my elder brother Tom an Open Classics scholar to Cambridge and my elder sister Shanie equally brilliant academically, it had felt as if my scholastic career, at least, was preordained. And I was good at Latin and really enjoyed Greek and Ancient History. I was, though, a third child and like many third children felt an almost pathological longing from early on to prove myself by going my own way.


I went to Gresham’s when I was just eight. We had rented part of a draughty Victorian house next to the school, icy in winter, since 1946. My father, a Cambridge Exhibitioner who had taught in Kenya and fought in Abyssinia, had come back from serving in Burma with the Northants Regiment in Bill Slim’s 14th, or ‘Forgotten’, Army, in 1946 minus teeth and hair. The war in Burma had been extremely tough and Dad − twice Mentioned in Dispatches − had been in the thick of the action at Imphal and in sniper-infested jungles. He had fought alongside Indian, African, Chinese and American troops and with militias of Shan, Chin, Kachin, Karen and Naga tribes, too. The British themselves, with allies and troops drawn from many parts of the world far beyond Europe, had been a minority of those who defeated the Japanese in Burma and the Naga Hills.


I remember my father as an ever-cheerful polymath. He ran the school cadet force as a major, coached hockey and rugger and taught me to sail dinghies on the Norfolk Broads. He used to wake me up early in the morning to catch the spring tide down at Morston. He did so following a stormy night in 1954 when the sea floods had swept across the mudflats, marshes and valleys of north Norfolk. This wasn’t a matter of simply jumping in the car and speeding out to find the boat. Our car, an old Standard 12, powered, I recall, by a Jaguar engine, demanded a hand-crank start with a violent kickback and suffered frequent breakdowns. It was certainly an adventure.


My father played tenor recorder in a group, produced school plays − I still have his margin notes in miniature volumes of Shakespeare − and was happy pouring molten lead to cast miniature soldiers and working wood in his workshop. He wrote a children’s book about India that he illustrated with charming watercolours. It was called The Prince and the Magic Carpet. Happily, my grandchildren love me reading it to them and chime in with the magic words ‘Dhurry dhurry ooper jow’ to set the carpet flying. He was able to spout spontaneous and suggestive limericks. In his obituary a member of staff said how much they ‘enjoyed his humour which often veered into the Rabelaisian’. He was an amateur photographer who developed his own prints, sticking them into precious albums. He was always up to something that involved us, whether it was feeding the chickens, allowing us to stand leaning out from the running boards of the car or putting stage make-up on the Gresham’s School actors.


When my father met my mother, Mary, she was only seventeen, the daughter of the slightly remote vicar of Fowlmere in Cambridgeshire and a very artistic mother who painted glorious watercolours. My paternal grandfather was a distinguished retired headmaster who lived with my grandmother at nearby Thriplow. My mother and father had met at a local social event and arranged a quick wartime marriage in 1941. Their honeymoon was brief. My father, of course, was in the army. Missing out on university, having attended the Perse School in Cambridge – I don’t know how her parents could have afforded it − my mother had volunteered for the WAAF (Women’s Auxiliary Air Force). She pushed aircraft positions across a vast map of Europe at RAF Tangmere in West Sussex. An important strategic airfield from the Battle of Britain onwards, Tangmere was much popularised in war films with Winston Churchill looking down from a balcony to the map below.


My sister Alexandra (Shanie) was born in 1942 and my elder brother Tom in 1944. They were wartime children. I was born in 1947. At home in peacetime Norfolk, there was no television, never enough heating, no new toys, and few, if any, consumer goods. We had just enough money to get by. This was the Age of Austerity and, until I was seven, that of ration books, too. We grew our own vegetables and collected eggs from our hens. Sometimes, we walked to the Regal in Holt to watch films. As children, though, we had something even more entertaining and truly priceless: the free run of Gresham’s grounds, playing fields, tennis courts and swimming pool throughout the holidays. Gresham’s, it is said, has more acres than pupils. The vast and often empty Norfolk beaches were close by.


The large Victorian house was divided between three families. We children were a tribe of sorts, all very Famous Five, Secret Seven and Swallows and Amazons, and all children of teachers at Gresham’s. I was the youngest and so, I suppose, had something to prove. I was also the smallest of my tribe, and in class at school. I shot up, quite suddenly, when I was fifteen. As children we did all the things running around Gresham’s that would be looked down on or probably banned today for being far too dangerous. We built hazardous tunnels, climbed challenging trees and were as often as not grubby, grazed and out of breath. The tunnels were built by each digging our own den and then connecting them by trenches. Logs or timbers were spread across the trenches and rusty corrugated iron placed on top. It was an interesting lesson in structures and amazingly nobody was buried alive. Those days were truly idyllic.


In 1955, when I was eight, we were motoring back from a beach holiday in Polzeath in Cornwall, which I would remember until that moment mostly for uncomfortable boils on my bottom. We stopped for a picnic on Dartmoor. I set off alone along a track exploring the high bracken. Round a corner I discovered my father being violently sick. Before I could say anything, he said, ‘Don’t tell Mummy’. It was typical of him not to want to cause alarm. I felt immense love and compassion for him as we made our way back to our family.


Dad died in 1956. I was nine. He was forty. He had been thirty when he came back from Burma. Three years later he was diagnosed with cancer. Throat and lungs. He took school lessons speaking through a loudhailer. Jim Wilson, a former pupil, recalled in the 2016 Old Greshamian Magazine, ‘looking back, one can readily recognise his courage continuing to teach using a microphone and speakers to amplify his voice. At the time, did we really appreciate the bravery and determination this must have taken?’


His last days were spent in Westminster Hospital. He had said goodbye holding a small leather suitcase as we waved from the back door. He set off to Holt station and caught the train that steamed him to London. That was the last time I saw him. His brave cheerfulness chokes me every time I recall the scene. It is impossible to imagine my father’s emotions as he waved goodbye knowing that he might be on his way to London to die. All the more tragic as the years he had spent fighting in Burma had been a very long sea voyage away from his young bride and family.


Sixty years have not softened these memories, nor the sadness that he missed enjoying his three children growing up and marrying wonderful people. How he would have relished playing with his grandchildren, of whom there are seven. This was all the more poignant when I observed one of my own grandchildren, Mick, at the age I was when my father died. Mick is loving, bright as a button and self-possessed, yet still at that age took his ruffled, soft toy puppy to bed with him. He was far too vulnerable to lose his father. I realise how much I missed mine as I watch Mick playing ping-pong with his creative and loving father, Ian.


My elder brother, Tom, my mother and I had been drinking asparagus soup when the phone rang at home in Holt that day in 1956. As my mother answered the call, I had a naïve premonition of the news. This was surprising as I was unaware that cancer was an inevitable killer. We feared for our talented elder sister, Shanie, who was away at boarding school. How would she be able to take the news on her own?


I had only just started at Gresham’s and there I was, days later, in the school chapel in short trousers and knobbly knees going to my own father’s memorial service. For reasons I cannot understand, rather than sitting with my family I was in a row of seats with all the other boys − my peers − who didn’t really know why they have been dragged to a service that as far as they were concerned was a waste of time. I found this traumatic. I still find it uncomfortable to think about. They hadn’t meant to be disrespectful, but this was my father.


I felt the devastating loss of my dad, his love, his humour and the things he taught me. I feared for a future without him. Having recently become a boarder at the school, away from my family, I was suddenly alone. It didn’t do to cry or show emotion, just a stiff upper lip. Ever since, a part of me has been making up for that painfully unjust separation from my father and for the years he lost. Perhaps I had to learn quickly to make decisions for myself, to be self-reliant and be willing to take risks. Little could be worse than my father dying when he did.


Logie Bruce-Lockhart, the school’s generous headmaster, and his kind wife Jo had arranged for Tom and me to become boarders for a nominal fee as this would allow my mother to go out to work. She took up dressmaking before training as a teacher. Later on, she went stoically up to Cambridge as a mature student to take a degree in English. It was my mother who brought me up after my father’s death and influenced my childhood learning. My parents were married for fifteen years, but only really at home together for three, before my father was diagnosed with cancer. This might explain my mother’s ability to survive on her own while raising three children and studying for two higher-education qualifications.


At 5ft 11, my mother was tall. I don’t remember her having any difficulty with discipline. To me, though, she was mild, loving and indulgent, although not with money. There was none to spare. She was very encouraging. She read voraciously, holding her own with academics at Gresham’s, and spoke French flawlessly even though she had never been to France. When she did finally go, she took us in her Morris Minor. Camping in a cheap ridge tent, she showed me, among many other treasures, the flying buttresses of Chartres Cathedral, the pantiled roofs of Vézelay and the beautifully austere Cistercian cloisters of the Abbaye du Thoronet. We pitched our tent by the Dordogne and swam in the river long before this patch of France became a British colony.


Determined to live well on little money, at home we picked samphire on Stiffkey Marshes and dug cockles from the sand. We went to first performances of Benjamin Britten operas and works conducted by Britten himself, who lived in Suffolk. My mother played her Kathleen Ferrier and Peter Pears LPs. We read, played charades and made things. Lead soldiers, model gliders and diesel-powered aeroplanes were my thing. I didn’t play with the soldiers or collect them. What I enjoyed was making them, using my father’s equipment to melt lead in a crucible and to pour the dangerous molten lead into moulds.


In 1957, when my mother decided on her vocation, she went to Norwich Teacher Training College for a two-year course, presumably on a student grant. She taught at Sheringham Secondary Modern before Runton Hill, a rather good local girls’ public school, offered her a job teaching and as housemistress of a new boarding house. Having to visit a girls’ boarding school suited me, too.


In 1968, three years after I had left home to become a student, my mother decided to study for a degree at New Hall, Cambridge. As a wartime bride, she must have regretted not finishing her secondary education, nor having had the chance to go up to Cambridge as had both my dad and my brother. Even so, it must have been depressing for her to have had to survive on yet another student grant and to live in basement digs, as I was doing in London. Although she was ill and hospitalised up to and during her finals, she got a 2:1. She then taught English at Fakenham Grammar School for five happy years, where she also thoroughly enjoyed producing plays. Through a bitter twist of fate, in 1978 she was diagnosed with and very quickly died of liver cancer.


My wife now claims that I have inherited my mother’s determination and warrior spirit. My mother did have high expectations. She was also very broad-minded and had a catholic choice of friends of all ages. Enjoying conversation on any subject, hers was a modern outlook. Ahead of her time, she was tolerant of others of all walks of life. She was happy to discuss anything. This may seem odd for a religious daughter of a vicar, yet perhaps any Edwardian attitudes she may have had were changed by the hardships and levelling of society caused by the war.


She coaxed me into seeing and understanding a broad culture. She encouraged my acting in plays, my playing the bassoon and painting, all things I had chosen to do myself. Occasionally she came along to watch me playing a sport I loved. Perhaps, instinctively, she understood the lessons that sport can teach children. She was never too disappointed with my academic achievements. A keen amateur artist herself, as was my father, she was also secretly pleased that one of her children might be an artist. Later on, she was intrigued when I branched out into manufacturing as well as design.


She and my headmaster Logie shared a vision of education. While academic achievement is its primary purpose, there are other educational lessons schools can impart. I took part in academic life, and quite enjoyed it, but I didn’t feel competitive about it. I left that to sport and the creative side of life. At thirteen I had to choose between the sciences and the arts. My father’s and brother’s influence led me to choose Classics and, after my O levels, sat when I was fifteen, I specialised in Latin, Greek and Ancient History. Other subjects appealed to me more than these and, in hindsight, it is easy to say that I should have pursued maths and science. I enjoyed these and I was good at maths. Nobody at the time, though, would have expected me to have made that choice and nor did I imagine these subjects were for me. In the event, I was a frustration to my teachers, and they were disappointed in me. I do not advocate children following my selective and irreverent example. Later on, I did embrace academia. I worked hard and competitively at art school and the Royal College of Art. Today, I am an avid reader of history books, while mathematics, engineering and writing are a part of my everyday life.


It was playing games, however, that taught me the need to train hard and to understand teamwork and tactics. The planning of surprise tactics, and the ability to adapt to circumstance, are vital life lessons. These virtues are unlikely to be learned from academic life and certainly not from learning by rote. Acting in plays, which I very much enjoyed, taught me about character, learning to express thoughts and to emphasise dramatically in speech. Long-distance running allowed me the freedom to roam the wilds of Norfolk while depending on no one but myself. Running also taught me to overcome the pain barrier: when everyone else feels exhausted, that is the opportunity to accelerate, whatever the pain, and win the race. Stamina and determination along with creativity are needed in overcoming seemingly impossible difficulties in research and other challenges in life.


It makes me sad and concerned that schools are failing to teach creativity. Yet life today demands it more and more. We need to create fresh solutions to seemingly intractable problems, to devise new software, to create something different in order to compete in the global economy. These abilities are a prerequisite today. No longer can we lead life by repeating what we have learned and what has worked in the past. The world, thankfully, is becoming better educated, and competition has never been so fierce. The advantage we in the West have relied upon for so long is being diminished. In order to stay ahead we need to focus increasingly on our creativity.


At Dyson, we’ve always aspired to what we called lean engineering. Happily, this is now celebrated as sustainability and using ever fewer resources, to which can be added increased performance, as desirable characteristics of a new design. But the team needed to achieve these breakthroughs has ballooned. Take engineering. Thirty years ago, we could survive with just mechanical engineers. Now we need electronic engineers, software engineers, robotics engineers and AI scientists. The list goes on.


The world has become more complex and yet more integrated. Almost every country develops technology and exports it around the world. This means that alongside producing the best engineers or scientists, we need to apply the advanced technology we develop at an ever-faster pace, otherwise aggressive competitors will do it first.


Home life has much to teach us, too. It certainly did for me. From the age of eight, I grew up in a single-parent home, where we had to share the many chores. In our rented part of a crumbling Victorian house in the 1950s, we had no machines for gardening or cultivating. We had a push mower for what was quite a big garden, and a spade to dig the vegetable garden. The washing machine was a static boiler that merely soaked the washing, which was then rinsed in a large butler sink and fed into a hard-to-turn mangle. The one motorised machine we did have was an old upright vacuum cleaner with a cloth bag hanging from its handle. We had no wall power sockets, so we had to stand on a stool in each room and plug it into the central light socket and not allow the vacuum to pull too hard on the cord. It was smelly, dusty and ineffective. It haunted me for many years!


I have good reason to be grateful to my mother for introducing me to all these home chores. She taught me to sew, knit, make rugs and cook. My father had taught me to sail. I watched him do carpentry. I taught myself to make model aeroplanes, to start their engines, fly them and to repair my bicycle. Doing things with my hands, often as an autodidact and with an almost total absence of fear, became second nature. Learning by making things was as important as learning by the academic route. Visceral experience is a powerful teacher. Perhaps we should pay more attention to this form of learning. Not everyone learns in the same way.


I think I am someone who likes to learn on his own, by experiencing failure and discovering his own way to make things work. I could put that down to not having had a father after the age of eight to show me how things are done. Yet I have noticed the same trait in both my sons. I witnessed Jake using a lathe before I had the chance to show him how. Sam is a self-taught musician. Emily, on the other hand, had skiing lessons and became stylishly proficient, while Jake, Sam and I eschewed them. We need the visceral experience of trying something out to understand and to be convinced that we are doing this the right way for us. Learning by trial and error, or experimentation, can be exciting, the lessons learned deeply engrained. Learning by failure is a remarkably good way of gaining knowledge. Failure is to be welcomed rather than avoided. It is a part of learning. It should not be feared by the engineer or scientist or indeed by anyone else.


I did, though, miss my father. Many years later, I was intrigued to learn in a book by Virginia Ironside that 85 per cent of all British prime ministers, from Robert Walpole to John Major, and twelve US presidents, from George Washington to Barack Obama, lost their fathers as children. It would be wrong to say the loss of a father is some sort of macabre ticket to success. Perhaps early loss can sometimes inspire people to great achievements?


Even so, my own adventure, in manufacturing and technology, has been quite different from that of my much brighter siblings. My brother became a schoolteacher, my sister a nurse. My own inner demons meant I had much further to run, or sail. As a child I was intrigued by the wording of the telegram sent to Mrs Walker in Arthur Ransome’s Swallows and Amazons by her absent naval-officer husband responding to the Walker children’s request to sail the Swallow to a lake island and camp out on their own. ‘Better drowned than duffers, if not duffers won’t drown.’ I had no intention of being a duffer.


After my father’s death, I had continued to pursue the Swallows and Amazons life in school holidays with my tribe. I helped with housework and made balsa-wood planes, some with small diesel engines. Because I had become a boarder, I came home only on holidays. There was no such thing as half-term then and, although physically near, home could seem a long way away. At school in those days boys were not allowed to have feelings. Any feelings caused by injustice, bullying or compassion, I suppressed. Teachers there, as anywhere else at that time, could be cruelly sarcastic and wholly insensitive to the emotional lives of their young charges. For fourteen weeks at a stretch there was no escape, no parent to explain or tell us not to worry. I looked forward very much to the holidays.


Whatever the ups and downs of my schooldays, I was aware of a much wider life around me. To be British in the 1950s was nothing to sneeze at. Roger Bannister ran the first mile in under four minutes. Edmund Hillary and Tenzing Norgay planted the Union Jack at the top of Everest. Peter Twiss, at the controls of the supersonic Fairey Delta 2, was the first person to fly at over 1,000mph. D-Type Jaguars won Le Mans three times in row. Crick and Watson deciphered DNA. There was low unemployment, the emergence from Austerity and Prime Minister Harold Macmillan riding on the slogan ‘You’ve never had it so good’. The Commonwealth, meanwhile, seemed a noble replacement for an empire that had coloured a quarter of the land in our school atlases pink.


Each week, Eagle, a particularly well-illustrated boys’ comic boasting a huge circulation, featured a centre-spread colour cutaway drawing by the technical illustrator Leslie Ashwell Wood of some new jet aircraft, turbine locomotive or nuclear power station and any number of inventions conjured in British factories, workshops and laboratories, all too many of them long since bulldozed and replaced by dreary new housing estates or anodyne supermarkets. Funnily enough, when I was nine, I won the 1957 Eagle painting competition with an oil painting of a Norfolk seascape, Blakeney Point. This was a timely fillip for me coming shortly after the death of my father. I had been recognised for my painting and nationally, too. I’ve since learned that David Hockney and Gerald Scarfe, both at the Royal College of Art just before I was there in the mid-’60s, made their debuts with paintings in Eagle in which art, engineering and derring-do adventure on land, under the sea and into space, shared imaginative pages.


As schoolboys, we did believe British to be best. After all, we had just won wars against the Germans and the Japanese and, clearly, we were capable of peacetime records, inventions and victories even if our families couldn’t afford new clothes, much less washing machines or refrigerators, while feeble coal-burning stoves provided just a few precious inches of hot bath water.


We championed our British cars, too, and as far as I was concerned we went on to own two of the best. These were the Morris Minor and the Mini. They were both designed by one of my engineering heroes, Alec Issigonis, not that I knew his name at the time, and were, I’m sure, superior in terms of steering, roadholding, suspension and all-round visibility to the Volkswagen Beetle, their only real foreign rival at the time. In a nod to tradition, both our cars sported decorative timber trim as if, despite their modern engineering, they were miniature farmhouses on wheels.


We once squeezed thirteen schoolboys into Mum’s Morris Traveller. This must have been some sort of record. I knew ours were interesting cars from an engineering point of view, but the word ‘design’ meant nothing to me at the time. This might seem odd from the perspective of the second decade of the twenty-first century, but not through the lens of north Norfolk or, for that matter, pretty much anywhere in England more than half a century ago. In those days, however, north Norfolk was quite cut off and it can still be a remote, and enchanting, corner of the world.


As for school, I did get by fairly well despite not applying myself as I might have to academic studies. I passed O levels − the equivalent of GCSEs today – in Art, Maths, Latin, Greek, French, English Language, English Literature and History, and A levels in Art, Ancient History and General Studies. In the holidays I took on any local job going, from loading sacks of cold and wet potatoes into lorries, topping and tailing icy Brussels sprouts, picking blackcurrants at two bob (10p) a bucketload and picking parsley to drive to what was then the ultra-modern Campbell’s soup factory at King’s Lynn, the largest of its kind this side of the Atlantic.


Schooldays were also made more exciting by our teaming up for lessons at Gresham’s with the sixth-form girls at Runton Hill, where my mother taught, and now long gone. It certainly didn’t lack academic ambition. My girlfriend there, Caroline Rickaby, went on to get a First at Cambridge and, later, a PhD at Durham University on King John’s relationship with his French advisers and, as a consequence, how history may have misrepresented the English king ever since. I have never lost my interest in history, yet my talent, such as it was, lay elsewhere.










CHAPTER TWO Art School



While my friends were going off on gap years before university, I still wasn’t sure what I wanted to do. My gap year proved to be a year spent at art school to see how it suited me. In the autumn of 1965, I rode down to Kensington on my Honda 50 to join the Foundation Year course at the Byam Shaw School of Drawing and Painting. It was all very exciting, not least because I was now self-reliant. I had no one to turn to in London. I needed to find my own home and make my own way. Equally, I was free of restrictions, with a bedsit in Herne Hill in Victorian south-east London suburbia and a motorcycle to get around on.


Perhaps I should have thought a little more than I did at the time about my little Honda. Launched in 1958, the Honda 50, or Super Cub as the Japanese know it, is the most produced motor vehicle ever. In 2017, Honda assembled the one hundred millionth Super Cub in one of its fifteen international production plants. The invention of the engineer Soichiro Honda − who I admire greatly for his addiction to the continuous improvement of products − and salesman Takeo Fujisawa, the Super Cub was simplicity itself to own and ride. Clean, too, with its enclosed drive chain, plastic bodywork and leg guards, and nippy with its tiny 49cc four-stroke engine producing 4 ½ bhp at a fast-spinning 9,500rpm.


This was an early example of an inventive manufacturer taking an existing product − in this case the low-cost motorcycle − and transforming it into a much better and much more attractive proposition than anything available at the time. Soichiro Honda and Takeo Fujisawa’s genius was to think against the grain while focusing on continuous improvement. They also subcontracted basic components while focusing their efforts on inventing and manufacturing inhouse those that were not available elsewhere. Honda made, for example, its own more efficient gearbox. The company continues to invest a sizeable chunk of its income into research and development, aiming for constant improvement and innovation.


I was lucky to be taught at Byam Shaw by the Op Art artists Bridget Riley and Peter Sedgeley, who taught colour and the relationship between colours. While learning to innovate, we were taught to draw well. For me, drawing remains a fundamental and essential skill. What was equally important for me, though, was that I was fortunate enough to be taught under the studious eye of the school’s principal, Maurice de Sausmarez. Maurice would have been in his early fifties then. A fine painter in his own right, he was an intellectual with the ability to discuss complex ideas in clear, straightforward language. He never spoke in art-world or any other jargon. He published a number of highly perceptive interviews with artists − Peter Sedgeley, Naum Gabo, Bridget Riley, Ben Nicholson and Henry Moore − encouraging these talented artists to think clearly as they spoke with him.


Painting aside, his passion was education, and he was very good at it. His special genius was an uncanny and unerring ability to understand what a particular student was good at it even if they themselves had no idea. He encouraged us to believe that innate talent, when backed by natural enthusiasm, will shine through if only the right doors are opened. This is something I’ve certainly never forgotten.


When I reached the end of my year at the Byam Shaw, Maurice sat me down and suggested that I might be interested in doing design. ‘What’s that?’ I asked. The Byam Shaw had only offered drawing and painting. This was 1965 and ‘design’ was not covered by magazines or newspapers and was certainly not available in shops. Perhaps the immediate post-war public felt grateful to buy anything and design was not a consideration. The Design Centre in Haymarket was the only exhibition space showing good design, although its efforts had not yet reached me in Kensington, engrossed as I was in fine art.


Maurice explained, ‘There is fashion design, industrial design, furniture design…’ I stopped him there. I at least knew what chairs were. ‘You can shape and make your own chairs,’ Maurice suggested. Furniture design, then? I had to think about this. I had wanted to be a painter and I thought that is what artists did. But I also knew that I liked making things and because I had sat on chairs that I had broken and then mended, then maybe I could design them, too. A better chair, perhaps?


Maurice, who had studied there himself before the war, knew that the Royal College of Art, a wholly postgraduate college, was conducting an experiment by taking three students without first degrees to see how they compared. I applied, sat the exam, was interviewed, although possessing a scant knowledge of furniture woods, and was thrilled to be accepted, along with someone who would also switch disciplines, the sculptor Richard Wentworth, and Charles Dillon. Charles embarked on some original designs such as the Kite Light, a cloth kite hanging from ceilings with a lamp suspended inside, a project he worked on with his wife Jane, a fellow RCA graduate, before his tragic and early death.


There was a condition to bypassing a first degree: I would have to spend four years of study instead of the normal three, although this was not exactly a hard condition to accept. Thrilling though this opportunity was, it was dwarfed by a coup de foudre: I had fallen in love and have remained so for more than fifty years. Deirdre was the most naturally beautiful of girls in her ’60s garb, often from Biba. She was modest yet incredibly talented, a far better painter at the Byam Shaw than I. She is quite the warmest human I have ever met, with an undying curiosity and enthusiasm for life. Her instinctive understanding of the emotions of others is uncanny and utterly endearing. But I’m jumping ahead of myself. How did all this happen?


At the Byam Shaw we made field trips to draw at various interesting places around central London – dinosaurs at the Natural History Museum, people walking in London parks, dancers at the Ballet Rambert and ice skaters at the Queens ice rink in Bayswater. Have you ever tried drawing spinning skaters? I managed to tag along with Deirdre among our group on some of these outings, chatting ceaselessly when not working. Luck was on my side. We both travelled in from south-east London and sometimes met on London Underground’s Circle Line, not the most romantic of places perhaps, yet it provided another chance to talk. Things came to a spontaneous head outside the monkey cage on a drawing visit to the London Zoo. I dared to hold Deirdre’s hand. Unlike the monkey whose hand I had just grabbed, she didn’t snatch it away though she claims that she was truly shocked.


Our first date had me driving the replacement for the Honda 50, an ancient starter-less Morris Oxford, all the way to the charming Ark restaurant in Notting Hill. It is still there and still looks like an ark, although it is now called The Shed. The evening seemed to be a success and many more followed. Deirdre was her understanding self to put up with someone who was little more than an immature public schoolboy. My mother was shocked that I had fallen in love so young, but quickly came to adore Deirdre.


Although we were both living on grants, in 1967 we decided to marry. This may now seem somewhat premature, but five years at university is a long time and we couldn’t wait! In the ’60s everyone was less worried about job security − neither of us had a job anyway − and we had no thoughts about buying a house. We were far too poor and, as married life is tough on a grant, we both took part-time jobs to buy food and pay the rent. We ran up a huge overdraft that got ever bigger through our married life until it had risen to the astronomic level of £10,000, the equivalent of £50,000 today. It was only paid off when I was forty-eight, by which time it had reached £650,000. I like to think that prodigious borrowing is putting money to good use.


Deirdre has had the most creative of lives while nurturing three loving and talented children, Emily, Jake and Sam. Fortunately they have inherited her extraordinary emotional intelligence and humanity. All three have pursued artistic careers: Emily as a fashion designer, Jake as a designer and Sam as a musician (a talent he has inherited from Deirdre). Early on Deirdre used to do illustrations for Vogue of clothes or goods selected for its ‘Shophound’ page and she has continuously painted and exhibited throughout our married life. She has a distinctive style that is hers alone. Her paintings are of many subjects on a large scale, beautifully drawn and with exquisite use of colour. I only wish Deirdre had kept more of the paintings she has sold.


Her second career as a bespoke rug designer and supplier, from her King’s Road gallery, with a showroom in Saint-Germain-des-Prés, illustrates her mastery of colour, as you can see in her book Walking on Art. World of Interiors credits her as Britain’s leading carpet designer. To live with such a creative partner, to walk in bare feet on her artistic silk rugs, to gaze at her paintings on the walls, to be surrounded by her subtle wall colours, makes me the most fortunate of men. I haven’t mentioned her opera singing.


Until quite recently, Deirdre has had to put up with a perpetual lack of funds. She made clothes for herself and sometimes for our children. To save money, we grew our own vegetables before it was ‘green’ to do so. Craziest of all, during the first thirty years of our marriage, she agreed unselfishly, and so typically of her, to keep putting her signature to endless bank guarantee forms in front of solicitors, signing away all our possessions. If we had defaulted on the bank loans, we would have been evicted from our home. She has a mild countenance and manner, but is not one to give in or give up.


Deirdre’s background was rather different from mine. She was born and grew up in Bell Green, Lower Sydenham, a south London suburb, she says, of neat semis and orderly commuters. All those green Southern Region electric trains growling and flashing sparks from live third rails up to Catford Bridge and Charing Cross. Deirdre’s mother was a legal secretary and her father had driven tanks with the Eighth Army in the Allied push up through Italy between 1943 and 1945. He had also played trombone with George Formby, a big and highly paid star at the time.


She passed her 11-plus, but her small school was folded into Sydenham School for girls, one of Britain’s first comprehensives, a type of school open to all pupils regardless of previous academic achievement. It says much about the country, and attitudes towards women at the time, that despite its nod to inclusiveness and equal opportunities, it nevertheless prepared pupils first and foremost for domestic and secretarial servitude. She learned sewing, shorthand and domestic science. The school was proud to show visitors its rows of Singer sewing machines and gleaming electric typewriters.


What Deirdre wanted to be, though, was an artist. Her kindly headmistress explained the perils of painting. If only Deirdre pursued typing and shorthand, she would leave school ready to take notes, type, sew and cook, ideal qualifications for a young woman from Sydenham shortly before the ’60s threw so many conventions, ways of life and art, too, high as a kite into the air. Deirdre did win one concession. She was allowed to take O level Art, alongside her eight RSA exams, which she was told were equivalent to O levels. There was no RSA exam for art.


Serendipitously, perhaps, it was Deirdre’s shorthand and typing as much as her prized O level that opened the door for her to art school. Her second job after leaving school was as a secretary in the studio of the highly regarded architects Chamberlin, Powell and Bon, busy at the time with the design and construction of the City of London’s vast and heroic Barbican estate. This was a highly civilised and inventive office. One of the key design architects on the Barbican projects was Leopold Rubinstein, who had trained with Le Corbusier in Paris. The practice also did a wonderful job of designing New Hall, Cambridge, my mother’s university college.


Deirdre was an inveterate sketcher. Her employers noticed her drawings. They suggested she should go to art school. While this was music to Deirdre’s ear, she was horrified to learn that colleges did not recognise RSA exams. The only school running its own diploma programme that might accept her was the Byam Shaw. Even then, money was a problem. Deirdre had saved hard but had nothing like the funds she needed for a year at Byam Shaw. Maurice de Sausmarez came to her rescue. His secretary, he said, did not take shorthand. Now, if Deirdre were to come by their office every afternoon at four o’clock to take shorthand, her fees would be waived. As long, that is, as she attended night school and sat those missing O levels. These would be essential for her to move on after Byam Shaw. Although she had taken a full set of RSA exams, it was necessary to retake these as O levels to enter a degree course at Wimbledon School of Art.


I was as impressed with Deirdre’s resolve and determination as Maurice was. And these were characteristics we shared. And ones we look for, although not forensically so, in the many talented young people we employ at Dyson from whatever background or walk of life.


The Royal College of Art was, in so many ways, a real eye-opener. I signed up to study furniture design, but soon found that it was possible to change courses and to steer a line between and through them, meeting fascinating people and learning much along the way. The RCA’s thinking was radical. At the time it went against the grain for an engineer to be a designer as well. You didn’t switch professions. Designers were mostly thought of as consultants or those, in my imagination, who didn’t get their hands dirty and who were concerned with looks rather than function. They were wholly remote from engineers in white lab coats who gave structure to things and made them work. I loved my time at the RCA not least because of its lively and inventive crossdisciplinary approach. Here, as I progressed, I realised that art and science, inventing and making, thinking and doing could be one and the same thing. I dared to dream that I could be engineer, designer and manufacturer at one and the same time.


In 1959, the scientist and novelist C. P. Snow gave a famous lecture, ‘The Two Cultures’, on the ever-growing and unhealthy divide he saw between science and the humanities. Snow went on to make his point tellingly. ‘A good many times,’ he wrote, ‘I have been present at gatherings of people who, by the standards of the traditional culture, are thought highly educated and who have with considerable gusto been expressing their incredulity at the illiteracy of scientists. Once or twice, I have been provoked and have asked the company how many of them could describe the Second Law of Thermodynamics. The response was cold: it was also negative. Yet I was asking something which is the scientific equivalent of ‘Have you read a work of Shakespeare’s?’


Snow found the British system of education guilty. Since the Victorian era, science had been overshadowed in schools by humanities and especially by the teaching of Greek and Latin. Where German and American schools valued science and technology, we in Britain tended to look down on these subjects, and on industry, as somehow grubby, or, if not grubby, then somehow uncultured and even anti-intellectual. I’m afraid, C. P. Snow, that nothing much has changed. If anything, science and engineering are even more looked-down-on today.


What I learned at the RCA, from brilliant men and women who knew instinctively how to wear their own considerable learning lightly, was that intelligent enquiry can be delightful as well as productive. For me, this revelation began with encounters with my first-year tutor, Bernard Myers, a walking one-man encyclopaedia who taught design. He was especially keen on the meeting and mingling of art, science, engineering and design and on the value of technology. In fact, he taught Industrial Design Engineering at both the RCA and to engineers at Imperial College. Bernard was a fundamentally serious person. During my first face-to-face tutorial with him he said, ‘When you design something, everything about it has to have a purpose. There has to be a reason.’ I looked around at the best designs of the time like Issigonis’s Mini, the new architecture of Norman Foster and Richard Rogers, and at the radical designs of the American inventor Buckminster Fuller, and I saw that Bernard was right. I have based all my design on this ever since – honest, purposeful design reflecting its technology and engineering.


At the same time, this was very much the era of anything goes, a time of a brilliant flowering of new art, design, fashion, colour and music. Non-conformity was celebrated. I began to grow my hair, wear flowery shirts and bell-bottom trousers made to measure inside Kensington Market, which smelled of incense and patchouli and was packed with colourful clothes.


Kleptomania in Carnaby Street, the place in those days to buy clothes, proved to be just one edgy peak in the phantasmagorical world shaped by art college graduates letting rip in London in the mid-’60s. As it happened, many of them were from the RCA, showing how young people, encouraged to be creative, could shine whether as artists, designers or entrepreneurs, or, in fact, all three simultaneously. The fusion of original design, innovation and entrepreneurialism is something that has fascinated and driven me on ever since. I was lucky to follow David Hockney, the fashion designer Ossie Clark and film director Ridley Scott at the RCA at the time austerity gave way to a new prosperity and new freedoms in the early ’60s. Pink Floyd played at the college, our education was free, student power was expressing itself in protests while Mods and Rockers gathered at seaside resorts. Unlike our parents, we hadn’t endured the Second World War. We felt a sense of new opportunity.


Jon Wealleans, in my year at the RCA, and user of a dry powder hair shampoo that would inspire me later on, designed Tommy Roberts’s multi-storey Mr Freedom shop in Kensington, where you could buy textiles by Jane Hill (RCA), Jon’s PVC and fake fur False Teeth Chair and wild menswear by Jim O’Connor (RCA) coveted by Elton John. Downstairs, the Mr Feed’em restaurant was decorated with pop graphics by George Hardie, another fellow RCA student, who went on to design the Hipgnosis album covers for Led Zeppelin and Pink Floyd.


King’s Road was increasingly fashionable. By 1967 the street was, in parts, a colourful parade of one-off boutiques − Aquarius, Bazaar, Chelsea Girl, Garbo, Granny Takes a Trip, Hung on You, I Was Lord Kitchener’s Thing, Just Looking, Kiki Byrne, Lord John, Mates, Quorum, The Squire Shop, Take 6, Top Gear, Topper − along with Just Men, where I got my hair cut. What was so interesting was the way in which RCA students revelled in this psychedelia, experimentation and pure fun while also being keen on what Terence Conran was doing with Habitat in Fulham Road and on industrial design and the unflippant furniture of Le Corbusier, Charles Eames and Jo Colombo. Before he took on the design of Mr Freedom in Kensington, Jon Wealleans had worked for Norman Foster. Roger Dean, another RCA contemporary, designed highly imaginative new furniture, although he is best known today for his sleeve designs for albums by the prog rock group Yes.


An earlier graduate, Allen Jones, a contemporary of David Hockney, who had designed erotic furniture, was refused a degree by the RCA because he would not submit written General Studies papers for exams, arguing, along with David Hockney, that they were artists, not writers and that, after all, academics didn’t have to paint paintings. Years later, as Provost of the RCA, I begged the college’s academic board to give Jones an honorary doctorate. To no avail. The painting professor dismissed his work as mere ‘Pop Art’ in spite of there being a major retrospective exhibition at the time for Allen Jones at the Royal Academy. A wrong was not righted.


Lapping up everything the RCA had to offer, I was certainly fascinated by what my contemporaries were up to and quite aware of Vietnam and student protests, but I was never a renegade. I did, though, trade in wine to make ends meet, supplying staff and the Junior Common Room, and I worked nights at a petrol station. My parking space in those pre-yellow-line days was in Hyde Park. It witnessed a succession of second-hand cars − an Austin Healey 100/4 that took Deirdre and me to France and Spain, a split-screen Morris Minor and a Mini van. Between cars, I switched from Furniture to Interior Design, which, then as now, is not the same thing as interior decorating. It was more like architecture.


RCA students were experimenting at the time with new materials like acrylic, PVC and polyester while making cardboard chairs that could be folded into shape and disposable paper dresses. And, in keeping with the open-minded spirit of the times, they moved, as I did, from one department at the RCA to another. Art, design, fashion and even architecture were seen as a continuum.


I think one thing we all learned in those heady days in Kensington is that art and design could be inventive, functional and exciting, seeking new ground without compromising in terms of quality. Perhaps subconsciously, I also learned that what passes for experience in many professions, disciplines and walks of life is often an attitude that becomes blinkered over time. At Dyson, we don’t particularly value experience. Experience tells you what you ought to do and what you’d do best to avoid. It tells you how things should be done when we are much more interested in how things shouldn’t be done. If you want to pioneer and invent new technology you need to step into the unknown and, in that realm, experience can be a hindrance.


Back at the RCA, the tutor who encouraged me to shift from Furniture to Interior Design and Architecture was Sir Hugh Casson, famous for his role as Architectural Director of the 1951 Festival of Britain. I was mesmerised by Sir Hugh’s ability to sketch so very lucidly on blackboards and by his engaging manner. Again, he made me think that anything was possible which, of course, was something he had proved on the South Bank in 1951 when he had commissioned buildings and architectural sculptures as fresh and as daring as Ralph Tubbs’s Dome of Discovery and Powell and Moya’s Skylon, and realised them in truly tricky circumstances, what with shortages of time, money and materials, lousy weather, labour strikes and a mostly hostile press. Sir Hugh, with one foot in the highest ranks of the establishment, the other in contemporary design and architecture, had a talent to amuse and enthuse. He cut a dash, driving a Mini about town and an ancient Rolls-Royce from his country home by the Solent.


His Interior Design department was much concerned with architecture. There was no Architecture department as such when I was at the RCA, but there was an Industrial Design department led by Misha Black whose Design Research Unit had been the design consultants for London Transport’s sleekly functional new Victoria Line, the first new Underground line in fifty years. Opened by the Queen in September 1968, its subdued grey and brushed stainless steel aesthetic was the polar opposite of what RCA graduates were exploring in Carnaby Street and on the King’s Road.


One of my course teachers in Sir Hugh’s department was the brilliant structural engineer Tony Hunt, then in his mid-thirties, who did more than anyone at the time to turn me on to engineering and to make the connection between design, engineering, art and science. Tony was as passionate about the aesthetics of structures as he was about how they worked and were made. Actually, these things all went together. For Tony, a great innovator, already working with Norman Foster and Richard Rogers on early hi-tech buildings like their radical Reliance Controls factory and office in Swindon, concept came before calculation. There were exciting new ways of creating structures and designing buildings that could be imagined, invented and then worked out with maths, log tables, slide rules (the way calculations were done before the calculator was invented) and, increasingly from the 1960s, with computers.


Tony taught us that structure was architecture. Most enduringlygood modern buildings of the past fifty years, like the Pompidou Centre in Paris or the Lloyd’s Building in London, as well as medieval cathedrals and ancient designs like the Pantheon in Rome, are defined by the structure that holds them up rather by cladding or style. I was also really taken by the work of Buckminster Fuller. Hot news at the time in London − he had come to work with Norman Foster in 1967 – he demonstrated, especially with his geodesic domes, that architecture and structure were indeed synonymous.


One of ‘Bucky’s’ most enthusiastic supporters at the RCA was my fellow year student Anton Furst, an impulsive and hugely creative talent, who went on to design the sets for Neil Jordan’s The Company of Wolves, Stanley Kubrick’s Full Metal Jacket − recreating the hell of Vietnam on the site of Beckton Gasworks in east London − and Tim Burton’s gloriously dark Batman, for which he won an Oscar. Anton’s mentally unstable and alcoholic father died when he was at the RCA. Anton himself, dependent on Valium from then on, committed suicide in 1991, jumping from the roof of a Los Angeles multi-storey car park.


Fuller himself was an eternal optimist who would have liked to have lived for ever, his way of thinking as wonderful as it was contrary. He aimed to turn conventional thinking concerning architecture, homes, cars, land use and the way we might live upside down and inside out. He drew heavily for inspiration from the aircraft industry that necessarily sought lightness in its machines. ‘Just add lightness’ became Fuller’s mantra. This led him to create his lightweight geodesic domes. Patented in 1954, these hemispherical lattice-grid structures composed of triangular elements, offered the greatest volume of covered space for the least surface area. Strong, wind- and snowproof, they found favour with the military, polar research bases and exhibition organisers, although they were never mass-produced as homes as Fuller would have liked them to be. I suspect this is principally because most people, including mortgage lenders, prefer conventional homes.


Through Tony Hunt’s teaching, Buckminster Fuller certainly opened my eyes as to what was structurally possible and to just how exciting pure structure and design engineering could be. I could see that structural engineering would come to dominate architecture. I also understood that this would be true of products, too, that their technology and engineering would become more important than industrial design casings.


My Interior Design course at the RCA had, through happy accident, tilted me ever more towards engineering. By chance, I was introduced to Joan Littlewood at an event in Clerkenwell, a district of London that was anything but fashionable at the time. Joan − widely known even then as the ‘mother of modern theatre’ − was the founding director of Theatre Workshop that had taken up residence in the early ’50s at the dilapidated Theatre Royal in Stratford – east London that is, not upon Avon. She enjoyed critical success with the London debut of Brecht’s Mother Courage and Her Children, which she directed and starred in, and won both popular and critical acclaim with two early ’60s musicals, Fings Ain’t Wot They Used T’Be and Oh, What a Lovely War!.


When I met her, Joan was keen on building a new children’s theatre at Stratford. I came up with a mushroom-shaped structure, its spherical surface formed by aluminium tubes constructed in triangles, and much influenced by Fuller. It was fun to do, and secured planning permission, but it never made it off the drawing board. It did, though, introduce me to Jeremy Fry, the inventor and engineer, who, more than anyone else, encouraged me to think for myself and to ‘just do it’.


I had based my design on the Triodetic structural system patented by Vickers, the engineering conglomerate. The company’s London headquarters was Vickers Tower, the much-acclaimed steel-and-glass skyscraper on Millbank near the Tate Gallery. Designed by Ronald Ward and Partners, it had opened in 1963. Here I was shown a black and white film of the construction of a Triodetic factory roof. I asked who the man in the film was, lifting the entire aluminium-tube roof of his new factory on his own with a set of pulleys. He was Jeremy Fry of Rotork.
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In 1967, I engineered a meeting with Jeremy through a friend of his. I drove down with my model of the theatre in the Healey 100/4 to Widcombe Manor, Jeremy’s glorious early Georgian house in Bath. Over whiskies, my charismatic host said he wouldn’t help finance my theatre but suggested I might like to consider doing some projects with him. The first of these, for the theatre and film director Tony Richardson, was to design the seating and auditorium of the London Roundhouse at Chalk Farm for its first ever event, Richardson’s production of Nichol Williamson’s Hamlet. My Joan Littlewood mushroom theatre may not have come off, but here I was designing another circular auditorium for a high-profile production.


Opened in 1966, the Roundhouse was far from an ultra-modern lightweight steel structure. It was a former engine shed commissioned by the London and Birmingham Railway. The ‘Great Circular Engine House’, however, was a brilliant and radical design of its time, a highly functional circular structure entirely free of ornament or decoration shaped in white Suffolk brick and enclosing twenty-four tracks for locomotives clustered around a central turntable. A ring of twenty-four cast-iron columns forming a circle − a polygon, really − around the turntable supported a conical roof crowned with an open-sided lantern to emit steam and smoke. The logic and engineering of the design were impeccable, yet the building was quickly superseded. For more than a century it served as nothing more than a warehouse, if memorably so for Gilbey’s gin. A friend, Torquil Norman, an eternally optimistic entrepreneur, has since bought and brilliantly restored the building as a performing arts venue.


Back to Jeremy. The first project he asked me to do was a pair of ‘Jesus floats’ − floating skis − for his 8-year-old daughter so she could walk on water. This is harder than you think because skis on water want to do the splits. Because your feet are spaced slightly apart, the downwards force of your weight divides outwards, and if there is no ‘grip’ on the floor, or water in this case, your feet simply slip sideways. I solved this by connecting the skis with elastic cord.


The next project was a circular pedalo made of a bicycle with paddles brazed to the spokes of the rear wheel. The front wheel was removed and replaced with a rudder. The hull was balsa wood, on the underside of which Deirdre created a painting of a turtle with glorious colours. We tried it out on Pampelonne beach at St Tropez where it did indeed turn turtle. Many times. In 1968, Pampelonne beach was a glamorous place to be, even though there was only one café and that barely had a roof. Next, I made a roof from plywood box sections to be bolted together on site, made in Gloucestershire and driven to Provence by Deirdre and me for a conversion of a long barn.


One evening Jeremy asked me if I’d like to engineer an invention of his, a high-speed, flat-bottomed landing craft, or Sea Truck, that could lift itself over the water riding on a layer of bubbles. We called this an ‘air-lubricated hull’. Jeremy had built some plywood Sea Trucks, but these rotted while being eaten by beetles. Jeremy wanted to make a version in glass fibre, a more suitable material for a boat hull. The problem was that plywood, which flexes without breaking, is a much more suitable material for a large, flat platform like the Sea Truck. Boats are normally curved and egg-shaped, deriving strength from this form, and glass fibre is a highly suitable material. It is, in fact, not dissimilar in concept to an eggshell. The problem was how to provide the necessary torsional stiffness to the large, flat shape of the Sea Truck while keeping it very light, an essential quality for the high speeds envisaged. We solved this by having a light cruciform-shaped chassis between the hull and deck.


Jeremy asked me to engineer, prototype and sell the glass-fibre Sea Truck. An art student just beginning his penultimate year at college, I was offered a job as head of a new marine division of Jeremy’s successful engineering company Rotork. I jumped at the opportunity. Jeremy, however, insisted that I complete my degree, which is why my third-year project at the RCA was the engineering design of the Sea Truck. This was a curious project, perhaps, for a student supposedly studying architecture and interior design. As open-minded as ever, however, Sir Hugh Casson allowed me the plain sailing I needed to complete the design of the boat and, in my final year, was quite content for me to work on another project for Jeremy, during which time the prototype of the Sea Truck was being built. This new project was the Wheel Boat, a boat with drum-like wheels that provided the propulsion and flotation, instead of propellers, and which would allow it to cross land and sea in a rather different way from Christopher Cockerell’s hovercraft.


The origin of the idea was that boats, including the Sea Truck, lived on water and were unable to travel on land. This meant that they were liable to wear and tear by the constant corrosive effect of water, particularly salt water. If, however, the craft lived on land and only went into water when necessary, corrosion would be limited or even non-existent. While amphibious vehicles immediately come to mind, the performance of these was, and remains, compromised. They are slow on land and slow in water.


Meanwhile, it is well known that the most effective form of propulsion at sea is a paddle wheel. On a calm day, a paddle wheel can outperform a boat’s propeller in terms of efficiency. It is a different matter when considering speed, where a paddle wheel is slower, or in rough seas where the paddle wheel regularly comes out of the water and loses thrust. Jeremy wondered whether we could make a vehicle that could both float on its wheels, like a jeep with giant wheels, and be propelled by them. That was the starting point. I took this on as my final-year project, while I was supposed to be designing buildings. Charming Sir Hugh Casson was indeed both lenient and encouraging.


Jeremy and I had this image of a high-vantage jeep-type body connected on suspension arms to four very large wheels providing the flotation with paddles incorporated to provide propulsion. The first task was to consider the size of wheel necessary to provide the flotation and then to develop the propulsion method for those wheels on a scale model. The test tank was to be the garden ‘pond’ at Widcombe Manor. It was actually more of a small lake than a pond. I did the calculations for the flotation, knowing the weight of the engine, propulsion system, vehicle body and load, and discovered that the wheels would have to be about 3m in diameter. I then built a scale model for testing purposes.


The test rig was a tripod that would have the lake bottom as its foundation. There would be a boom arm that would rotate around the centre of the tripod, with the wheel at one end and the drive motor at the other. The drive motor would be connected by a drive shaft to the wheel, the boom arm would be the support for the drive shaft and the drive motor. The motor would be a Briggs and Stratton lawnmower engine with V-belt reduction to the drive shaft. The wheel would be made of marine plywood for its sides and plastic for the circumferential surface hitting the water. Paddles would be screwed onto the wheel circumference.


I was able to install the steel tripod on the lake bottom and weigh it down with stones. Every day I would take out the boom arm on a small plastic boat, having filled the engine with petrol and fixed the paddle configuration for the day’s test. However, I had to paddle the boat back to the bank to moor it, otherwise it would have been in the way of the boom arm as it rotated around the tripod. This left me to swim back to the tripod to pull-start the motor and conduct the tests with a stopwatch. I had to edge delicately around the tripod behind the boom arm as it rotated, otherwise it would have knocked me off. Fortunately, it was April, and not too cold by the time we started the in-water tests.


These were conducted using various loads on the wheel housed in an adjacent wooden box, and with various depths and widths of paddle as well as different numbers of paddles, and determining the speed obtained with a fixed speed and power of motor. At this stage the paddles were radial, although this was to change dramatically when the development continued thirteen years later. The results were sufficiently interesting, first for me to obtain my post-graduate degree, having studied the wrong subject, and secondly for us to revive the project in 1983.


Following our convocation at the Royal College in 1969, my contemporaries went off to practise as designers. Although the talented and successful yacht designer Jon Bannenburg had offered me an exciting design job, I had other ideas. I would not practise as a designer. I had engineered the Sea Truck at college and would now leave the RCA to make and sell it.
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