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INTRODUCTION





If the world should blow itself up, the last audible voice would be that of an expert saying, ‘It can’t be done.’


Peter Ustinov





Curiosity will eventually lead to innovation. Fortunately we are an imaginative species that does a lot of wondering. Way back to when man first learned to walk upright and began communicating with each other, by pointing and shouting, we can find the earliest examples of this. Somebody once thought, ‘I know, we can move that heavy rock, or dead buffalo, by rolling it along on tree trunks because it is easier than dragging it over the ground.’ This, of course, led to the wheel. It must have been around that time that some other clever soul worked out that if he held some meat over that hot firey thing then it tasted better. It seems basic but it was innovation. Somebody somewhere decided to take the risk of burning their food down into ashes, as they knew the burning logs did, just to see if it tasted any better. But I bet there was someone else laughing at him and saying, ‘Don’t do that, it’s a terrible idea’ (or whatever is was they would have said back then.) And that’s innovation too. That’s discovery and invention.


We have been doing it ever since in one form or another and we have come a long way as a species thanks to people who take risks and ignore the advice of wiser ones. And that, in a nutshell, is what this book is all about. You see, for all of our innovations and invention over the last 6,000 years, it is incredible to understand that the one thing that has not changed at all is the human brain.


Believe it or not, the prehistoric human brain was perfectly capable of understanding how to use Windows 8.1 and could easily have landed a rocket on the moon if only the information it was given was better evolved at the time. The brain itself was already fine and all it needed was programming. That, of course, is what has happened to it over the many years since. Man has programmed its brain to learn new and better ways of doing things. And curiosity has led it to evolve from pointing and shouting, fire and tree trunks into where we are now. It is curiosity that has led to invention and migration. ‘I wonder what is over that hill over there? There may be water, possibly better vegetation. Maybe there are more of those rabbit things we like to eat? Let’s go and have a look.’ This would have taken them from caves and into man-made huts and so on and so on. And all the time, at every step of the way, somebody would also have been saying to them, ‘No, no. That’s a terrible idea. It will never work.’ Or a mother shouted, ‘Don’t climb onto the back of that thing, Jonny, it’s not safe. You will hurt yourself,’ which was followed by WHAM! and ‘I told you so.’ But, as we all know, Jonny must have got right back on that horse.


More recently, in 1916, somebody said of the radio, ‘The wireless music box is of no imaginable commercial value. Who would pay for a message sent to nobody in particular?’ Well, that would have been a fair question back then but imagine a world without the radio. And the same was said of the television when it was dismissed as a novelty. ‘American families will not sit around staring at a plywood box for hours at a time.’ How wrong can you be? King Gillette thought that men would use a razor blade once or twice and then throw it away to buy a new one. His friends, who were all using cut-throat razors handed down from generation to generation, told him he was mad. And nobody took George Devol seriously when he invented the robotic arm and the entire industrial industry simply could not understand how to replace a man, or woman, standing at a bench with a spanner. Well, millions of men and women actually.


The telephone was dismissed as a meaningless toy and the Chief Engineer of the British Post Office actually said, ‘We have perfectly good messenger boys, thank you.’ The Chairman of IBM thought there would be a world market for only five computers. Luckily for them (and us) his son, and successor, had other ideas; and the jet engine, which has changed the lives of everybody, almost cost Frank Whittle his, but he didn’t give up. The Beatles were told that guitar bands were on their way out and Elvis was dismissed as a truck driver. Firemen were advised to grow whiskers, make sure they were wet and then stuff them in their mouths before running into smoke-filled buildings. That was until 1916 when somebody finally agreed that Garrett Morgan’s Safety Hood was a good idea after all. It had only taken him four years to convince the authorities.


And that is what this book is all about. It tells the stories of countless inventive and curious minds, and how somebody somewhere thought, ‘Now, there must be a better way of doing things than this.’ And then they went off and spent years, in some cases, working out how. And there were some accidents along the way too. A melted chocolate bar was responsible for the microwave oven and a lab accident led to safety glass. J. K. Rowling and Vladimir Nabokov were both told nobody would read their books, and Marilyn Monroe was advised to improve her typing skills.


Some sacrificed their lives for their invention. In fact, in the case of parachutes, thousands of them did. Marie Curie famously spent a lifetime experimenting with cures for cancer and died of cancer as a result, and Wan Hu was incinerated when he tried, for the first time, to reach for the stars. The man who invented the modern newspaper press died when he became trapped in one and the list of personal sacrifices, so that we can live in the modern way we do, is a long one. And it has been going on for a very long time. It’s the only way humans would have discovered which berries were poisonous and which they could safely eat; what killed you when it was raw but kept you alive after you cooked it; and, of course, how cows produced milk that was safe to drink. And, for that matter, what did they actually think they were doing to the cow when they found that out?


To some intriguing questions there can be no answer but for countless others we know exactly who discovered what and how. So sit back and join me on a journey through the history of invention and innovation, and discover for yourself just what was going through the minds of these people and who knew a good idea when they saw one. And also discover who told them it would never work. After all, when he first suggested that the earth was not at the centre of everything, they laughed at Galileo.


Albert Jack
Bangkok





SCIENCE AND TECHNOLOGY




THE RADIO



It was during the summer of 1894 when an unknown twenty-year-old Italian by the name of Guglielmo Marconi called his parents into a room to show them how he could make a bell, on a far wall, ring by simply pressing a button. He had done so by using electromagnetic radiation, first introduced by the German physicist Heinrich Hertz in 1888. Once Marconi’s father, a wealthy landowner, had checked for trickery (there were no wires) he handed over the contents of his wallet, enabling his son to buy the equipment he needed for some even more ambitious experiments.


Within a year Marconi was able to send and receive electronic signals over a distance of 1.5 miles, both around hills and through buildings. Convinced of the value of his invention, particularly to the military and the telegraph companies who were busy stringing wiring all over the world, Marconi wrote to Pietro Lacava, the Italian politician who had become the Minister for Post and Telegraphs in 1889, outlining his ‘wireless telegraph’ and requesting funding. Marconi never received a reply, although the document did turn up much later at the ministry with the words ‘to the Lungara’ scrawled across the top; a reference to the infamous lunatic asylum on Via della Lungara in Rome.


Meanwhile, the young Italian continued with his experiments, achieving ever-improving results over longer distances, and decided to travel to England in 1896 where he presented his ideas to William Preece, the Chief Electrical Engineer of the British Post Office, who had himself been experimenting with wireless transmission since 1892. Preece immediately recognized the value of Marconi’s new technology and introduced it to the Royal Society during a lecture called ‘Signalling through Space without Wires’, which was given in London on 4 June 1897, the very same year that the esteemed President of the Royal Society, Lord Kelvin, had piously announced, ‘Radio technology has no future.’


However, by early 1899 Marconi was transmitting wireless messages between Cornwall and France and in November of that year he was invited to America to demonstrate his equipment. On the return journey aboard the SS St Paul, Marconi and his assistants set up a transmitter and the passenger liner became the first in history to report its estimated arrival time, some 66 miles from the English coast. Having built a station at South Wellfleet in Massachusetts, on 18 January 1903 he famously connected the American President, Theodore Roosevelt, with the English King, Edward VII, in what was the first ever transatlantic wireless communication, using Morse code, between America and the United Kingdom.


Within a decade Marconi’s company had built powerful transmitters on both sides of the Atlantic and was responsible for nearly all of the communication between ships and land, even establishing a nightly news service for sea captains to relay to their passengers. It was a Marconi wireless telegram that alerted the British police to the likelihood that the notorious murderer Dr Crippen was heading for Quebec aboard the Canadian Pacific liner SS Montrose, allowing detectives to board a faster ship and arrest him on his arrival on 31 July 1910. It was the first time wireless communication had ever been used to catch a killer. Marconi’s wireless telegram station also received news of the sinking of the Titanic in April 1912, allowing messages to be relayed to other ships in the area and saving countless lives in the process.




A rocket will never be able to leave the Earth’s atmosphere.


New York Times, 1936





As hard as it is to imagine now, it is quite possible that without Marconi’s technology all lives would have been lost and the sinking of the Titanic may, today, remain a mystery, as nobody would ever have known why she failed to arrive in New York. In the same way, had the equipment been developed a little sooner, then the fate of the Mary Celeste would not be a mystery. Ironically, the inventor himself had been offered free passage aboard the Titanic’s maiden voyage but had instead chosen to travel three days earlier on another ship. Back in the Marconi Station, an employee called David Sarnoff was coordinating the rescue efforts and listing the names of the known survivors. Apparently he alone manned the station for seventy-two hours without a break, or so he claimed, but this was not how Sarnoff would secure his place in wireless radio history. Sarnoff has an even better story than that.


For it was David Sarnoff, an ambitious Marconi employee, who realized there was a much greater potential for the use of wireless radio waves than simple point-to-point communication. The telephone had already been providing that service since 1892, albeit with the use of wires that limited its reach. Sarnoff, on the other hand, recognized that the same message could be picked up by multiple receivers, if they were all using the same radio-wave frequency. If he could have one listener, he reasoned, then why not one hundred, or one million, or even ten million, for exactly the same cost to the broadcasting company? But he had to be cautious as in 1913 an inventor called Lee de Forest (1873–1961), who worked at the Federal Telegraph Company, was being sued by the United States Federal Attorney on behalf of shareholders who felt they had been defrauded by his own plans to develop wireless radio. The Prosecuting Attorney is recorded claiming that, ‘Lee de Forest has said in many newspapers and over his signature that it would be possible to transmit the human voice across the Atlantic before many years. Based on these absurd and deliberately misleading statements, the misguided public has been persuaded to purchase stock in his company.’


De Forest was later acquitted but was nearly bankrupted in the process. Sarnoff learned the lessons and, instead of making public announcements, he quietly experimented until he hit upon the idea of broadcasting music from a gramophone player. It was the first time that radio-wave technology had been thought of as a medium for entertainment, rather than for transmitting information. His colleagues were less than impressed and one famously commented, ‘The wireless music box has no imaginable commercial value. Who would pay for a message sent to nobody in particular?’ Undeterred, in 1916 Sarnoff outlined his ideas in a memo to Edward J. Nally, Vice President and General Manager at Marconi, who, whilst recognizing the potential, deferred the idea as the company was already stretching its resources thanks to the ongoing First World War.


In 1919 the General Electric Company of America bought Marconi, and Sarnoff again submitted his memo, this time to Owen D. Young, the new Chief Executive who had formed the Radio Corporation of America (RCA), which had dealt primarily with military communications, during the same year. Again Sarnoff was ignored, but with the increase of amateur radio enthusiasts, using self-built receivers all across America, Sarnoff finally demonstrated the potential of his idea by arranging commentary of a heavyweight boxing match between the legendary Jack Dempsey and the French war hero Georges Carpentier on 2 July 1921. It was billed as the fight of the century and the first with million-dollar ticket sales, as nearly 100,000 people turned up to watch. Meanwhile, a staggering 300,000 people listened to Sarnoff’s radio commentary on crackling, home-made receivers all across the country. By the end of that year the demand for home radio equipment had become so large that transmitting stations were popping up in every state. The radio industry had been born, despite the predictions of esteemed American inventor Thomas Edison who claimed, in 1922, that ‘the radio craze will soon die out in time’. Sour grapes for Mr Edison? In modern times nearly 85 per cent of Americans still listen to the radio at some point each day, as do more than 90 per cent of all Europeans.


So, whatever happened to the Italian politician Pietro Lacava who had suggested Marconi was a lunatic as a twenty-year-old? Well, he went on to enjoy spells as the Minister for Trade and Industry and Minister for Finance in successive Italian governments. No wonder the Italians never achieved anything meaningful after the Renaissance. I thought it was because they were all too busy having sex and watching other people play football. Instead it seems to be because they had men like Lacava in charge. He died peacefully on Boxing Day in 1912, three years after the lunatic Marconi had been awarded a Nobel Prize for his work.




How Wrong Can You Be?


Oprah Winfrey has become one of the most successful, and powerful, women in television, across the world. But it was no easy ride for the celebrated talk show host. Her path to fame and fortune has meant overcoming a rough and sometimes abusive childhood and enduring many career setbacks, including once being released from her job as a television reporter because she was considered ‘unfit for TV’.






THE TELESCOPE – AND WHY THEY LAUGHED AT GALILEO



As far as public records go, it was a Dutch-German spectacle maker called Hans Lippershey (1570–1619) who accidentally invented the telescope. He certainly filed the first patent for a contraption in 1608 after, apparently, noticing two children playing with lenses in his workshop and remarking that they could make a distant weather-vane appear to be closer by looking at it through two lenses, of differing strength, held at a small distance apart. Other suggestions include the idea that he simply stole the design from a rival spectacle maker. Either way, his was the first patent for the device, which was filed on 2 October 1608 with the States General of the Netherlands. Later that month a small mention was made of Lippershey’s patent at the end of a diplomatic report issued by the Ambassador to the Kingdom of Siam. As the report was distributed across Europe, some of the leading scientists and mathematicians of the age began to carry out their own experiments. These included Englishman Thomas Harriot (1560–1621; see ‘The Potato’), a Venetian called Brother Paolo Sarpi (1552–1623) and a relatively unknown geometry teacher from the University of Padua called Galileo Galilei (1564–1642), who happened to be visiting Venice when the report arrived.


Galileo had first come to the attention of the scientific world in 1586 when he published a book on his design for a hydrostatic balance (weighing machine) and had then created the world’s first accurate thermoscope (thermometer). In 1609 the man from the famous town of Pisa was the first to recognize the full potential of the telescope but also realized that spectacle lenses were simply not powerful enough if he was to achieve any real success with the new invention, which he considered to be of military value. Galileo then set about teaching himself the precise craft of lens making and had soon managed to increase the power of the instrument, now called a telescope (from the ancient Greek word teleskopos, meaning ‘far seeing’), by up to ten times that of the naked eye. In August of 1609 he returned from his home in Padua to Venice where he invited dignitaries from the Senate to climb to the top of the bell tower at St Mark’s Basilica. Here, he demonstrated how his new invention was able to see ships out to sea a full two hours before they could be spotted with the naked eye.


The Doge of Venice (the Duke) Leonardo Donato (1536–1612) immediately realized the value of a device that could warn of a hostile and advancing navy several hours earlier than had been previously possible and commissioned the telescope for his own navy. He then awarded Galileo a job for life as a lecturer and doubled his salary. It is easy to imagine how that would have been enough of an achievement for a forty-five-year-old provincial lecturer but Galileo and his telescope were only just beginning a journey that would change civilization forever, creating unity and division, and ultimately destroying the man himself. On 7 January 1610, Galileo turned his telescope from the horizons towards the sky, and what he could see would change the world for all time.


Previously man’s understanding of the universe had been from what could be seen with the naked eye, which was limited to the moon and the stars. The brightest of these stars appeared to move in different directions to the fixed orbits of the constellations and nobody had been able to explain why. The perceived belief of the day was that the earth sat at the centre of the universe and the sun, moon and stars all revolved around it (mainly because the Bible said so). It was also believed that all heavenly bodies were completely flawless as God had intended them to be. But when Galileo studied the moon through his telescope he could see craters, mountain ranges and valleys. This revealed the moon not to be perfect and that must have meant that Planet Earth was not unique, as had always been insisted by generations of the men of cloth.


He then turned his attention to one of the wandering bright stars that was known to the Romans as Jupiter. To the naked eye Jupiter looks like all the other stars but Galileo immediately concluded that it must be another planet similar to the one he was standing upon. It was another world. He also noted the four smaller stars changing their positions every night around Jupiter, which he realized must be moons in their own orbit around that planet. This obviously meant they did not rotate directly around Planet Earth, as our own moon does, and Galileo believed he had something explosive on his hands. Was there another world out there? The book he wrote about his discovery, which was rushed to print in only six weeks, called The Starry Messenger, turned Galileo into an overnight sensation. However, many scientists laughed at what they dismissed as a basic misunderstanding. Some, on the other hand, saw this as confirmation of Copernicus’s theory, presented a century earlier, that the sun was at the centre of the universe and everything revolved around it. Many of them kept themselves very quiet, as they knew this theory would not be welcomed by the most powerful and dangerous group of people on their own planet, the Roman Catholic Church.


However, Galileo still wasn’t finished and he next turned his attention to another of the wandering stars, known by the Romans as Venus. Through his telescope he was able to record the changing shape and size of the planet over a period of months. Week after week he watched as Venus transformed from large crescent shape into a small flat disc. Then, as the shadows crept back across the surface of the planet, it returned to a large crescent shape again. Immediately, Galileo recognized the importance of this; it could only mean that Venus was orbiting the sun and not the earth. This meant to Galileo that the earth was definitely not at the centre of the universe after all; the sun was. And this revelation would have far-reaching and serious consequences as it brought the astronomer into direct conflict with one of the central beliefs, and teachings, of the Roman Catholic Church. For centuries they had been preaching that God had placed mankind at the centre of the universe and Galileo’s telescope presented the first serious challenge to this claim. It was to be the beginning of a conflict between science and religion that continues to exist in modern times, because the Bible clearly states that ‘the sun rises and sets and returns to its place’ and that the ‘Lord set the earth on its foundations; it can never be moved’. Put in simple terms, it meant that if Galileo’s telescopic observations were correct then the entire principles of Christianity could be undermined. And they were.




Space travel is utter bilge.


Dr Richard van der Riet Woolley,
UK space advisor to the government, in 1956
(Sputnik 1 was launched the following year)





Imagine then how awkward this was for Galileo who, as a good Catholic, did not want to contradict the established beliefs of the Church. He also wasn’t keen on being broken upon the wheel, boiled in oil or burned at the stake as other heretics had been for questioning the claims of the Vatican. Instead he tried to find some middle ground and, whilst defending the idea that the sun was at the centre of the universe, suggested that every passage of the Bible should not be taken literally. Perhaps, he proposed, they were written about a ‘different kind of movement of the earth and not its rotations’. Well aware of the treatment heretics had been receiving at the hands of the men in cloaks at the time, he travelled to Rome in an attempt to persuade Vatican officials not to ban his ideas and, instead, to embrace them. Galileo’s life, by this time, was in real danger and in Rome a decree was issued ordering him to abandon his theories, which he promptly promised to do. For the next decade Galileo avoided the controversy but was encouraged to revisit his telescope-based revelations by the election of Cardinal Barberini as Pope Urban VIII in 1623. Barberini had previously been a friend and supporter of Galileo.


However, his 1632 book, Dialogue Concerning the Two Chief Systems, which was intended to be a balanced account of the diametrically opposed views, made up of healthy debate, was met by a summons to trial by the Inquisition in Rome where he was immediately charged. By this time Galileo must have been wishing he had never made his telescope as, despite his repeated denials that he was rejecting the scriptures, he was found guilty of heresy: ‘namely of having held the opinions that the Sun lies motionless at the centre of the universe, that the Earth is not at its centre and moves, and that one may hold and defend an opinion as probable after it has been declared contrary to Holy Scripture’. Under threat of even worse punishment, he was instead sentenced to a life of house imprisonment and his works were banned from circulation. He was also ordered to read the seven penitential psalms once a week for the following three years.


Galileo died in January 1642 – one of the few who questioned the Roman Catholic Church’s Holy Scriptures to do so peacefully. His telescope, which was invented as an effective military tool, remains one of the few inventions that has literally changed the course of the history of mankind and stands as the provider of one of the first, and key, pieces of evidence that the Catholic Church were not to be trusted.



AIR CONDITIONING: THE KING OF COOL



Nobody is sure of the exact date of the beginning of mankind. Many historians estimate that the first evidence of controlled fire can be dated to one million years ago, whilst others point to the evidence of cooked food as far back as 1.9 million years ago. One thing we can all assume is that humans could not have evolved without fire and so the two are irrevocably connected.


And it is fire that has been used to enable humans to live in cold climates from the dawn of the species until now, although, admittedly, it is not the only option these days. Two thousand years ago the Romans, who had already mastered the art of underfloor heating, made attempts at cooling a room by circulating cold water from aqueducts around their buildings. A few centuries later the Chinese invented the rotary fan, which was to remain the most effective way of keeping people cool for the next 1,700 years.


Efforts were undertaken to make the long summers living in the new big American cities more comfortable, and in 1758 Benjamin Franklin and John Hadley, a Cambridge University professor, experimented with the liquid evaporation of alcohol and other volatile liquids that were found to cool an object down far enough to be able to freeze water. But, up until the late nineteenth century, the idea of having complete control of the environment inside a building was as ridiculous as the idea of halting the rain or preventing the sun from shining.


However, in 1901 Willis Carrier, a young electrical engineering student, graduated from Cornell University and was offered a position at the Buffalo Forge Company in Buffalo, New York, which specialized in making electric fans. His first assignment was with the Sackett & Wilhelms Lithography Company of Brooklyn, which was responsible for producing Judge, America’s most popular full-colour magazine at that time.




To place a man in a multi-stage rocket and project him into the controlling gravitational field of the moon, where the passengers can make scientific observations, perhaps land alive, and then return to earth? All of that constitutes a wild dream worthy of Jules Verne. I am bold enough to say that such a man-made voyage will never occur regardless of all future advances.


Sir Harold Spencer Jones, Astronomer Royal of the United Kingdom, in 1957





But in the heat of July 1902, Sackett & Wilhelms had a big problem. Because of the humidity levels in their buildings, the new colour ink they were using for their front covers would not stick to the page and was simply sliding off. Carrier was tasked with finding a way of reducing the temperature in the printing room to precisely 53°F, and the humidity as quickly as possible or the printer faced the reality of failing to deliver the monthly issue to their millions of subscribers.


Carrier worked night and day on the problem and early one morning, after a few weeks had passed, he was standing on the platform of a foggy railway station when he made his life-changing breakthrough. The engineer knew that fog was simply air that was saturated with water and realized that if he could create 100 per cent humidity in a room he would then be able to introduce enough dry air to reduce humidity by precise levels. He would be able to reproduce whatever level of humidity he needed.


That day was 17 July. Carrier faced a race against time if the deadline for the August edition was to be successfully met so he immediately began to work on his theory. He already understood how to heat objects with steam by passing air through hot coils and his simple plan was to reverse the process by pumping air through coils that were cooled down by water. With the use of his fans, he found that he was able to control the temperature, humidity, air circulation and ventilation. The low heat and humidity he immediately achieved in the print room helped the paper to remain consistent and enabled perfect ink alignment; the American public was not to be deprived of its favourite magazine the following month.


By 1907 Carrier had improved his design and introduced what would later be called by air-conditioning engineers the Law of Constant Dew-Point Depression; he applied for a patent on 17 May, which would eventually be issued on 3 February 1914. However, war in Europe led to manufacturing companies concentrating their efforts in other areas so Carrier decided to leave the Buffalo Forge Company and, with six other young engineers, formed the Carrier Engineering Company of New York. Demand for their air-conditioning units remained steady, although it wasn’t until 1925, when they designed an air-conditioning system for the Rivoli Theatre on Broadway, that the general public would be introduced to controlled indoor environments for the first time. Such was its success that the Rivoli found itself packed to the rafters at all times of day or night as New Yorkers sought relief from the steaming city summer, whatever movie it was they were showing.


Sadly, the stock market crash of 1929 and the Great Depression that followed slowed the company’s progress, although by 1937 it had still become the largest employer in central New York. But it was during the post-war economic boom of the late 1940s and 1950s that Carrier’s invention began to revolutionize America. Cinemas, restaurants, factories, schools, hospitals, public buildings, shopping malls and any developing city in the Midwest, West Coast or the Deep South were installing Carrier’s air-conditioning units as fast as they could be produced.


Millions of East-Coasters were now prepared to move to the previously inhospitable west and south of the United States thanks to the new air-conditioned environments, and both economic and political power shifted with them. Where the East Coast communities once dominated the American way of life, now cities such as Dallas, Phoenix, Atlanta, Miami and Los Angeles grew into the country’s most powerful urban centres. Only New York, Chicago and Philadelphia from the old East Coast guard remain among America’s largest ten cities. All thanks to the air-conditioning unit.


Throughout his life Carrier received many awards and accolades for his invention – an invention that changed the way mankind exists. Can you imagine, today, surviving in some of the climates of South East Asia or Africa if a twenty-five-year-old engineer had not been tasked with reducing the humidity in a printing room and not had that moment of inspiration on a foggy New York platform that proved something generally considered to be impossible was, in the end, easily achievable? Willis Haviland Carrier died a wealthy man in 1950 and the company bearing his name lives on with annual sales in excess of $15 billion and a staff of over 45,000 people in useful, and comfortable, employment.




How Wrong Can You Be?


As a boy Charles Darwin abandoned all ideas of having a medical career and was often criticized by his father for being a ‘lazy dreamer’. Darwin later admitted, ‘I was considered by all of my masters, and my father, to be a very ordinary boy and rather below the common standard of intellect.’ Darwin later wrote, in the foreword to his ground-breaking book The Origin of Species (1869), ‘I see no good reason why the views given in this volume should shock the religious sensibilities of anyone.’






THE ROBOTIC ARM



American inventor George Charles Devol, Jr (1912–2011) was eleven years old when Karel Čapek’s influential play R.U.R (Rossum’s Universal Robots) first appeared at New York’s Garrick Theatre in October 1922 and captured the imagination of the American public. The word ‘robot’ was suggested by Čapek’s brother as it translates as ‘serf labour’ or ‘hard work’ in the modern Czech language, and robots were soon appearing in film, books, comics, radio plays and in just about every other form of entertainment across America. The young George would surely have noticed as he showed an early interest in all things mechanical and electrical. In 1932 Devol decided against further education and instead formed his own company, United Cinephone, and, rather than competing with the electrical giants of the day, chose to start inventing his own products.


Among his early achievements was the automatic electric door (now a feature of just about every public building in the world) and a system for sorting packages that would lead to the modern barcode. It is difficult to imagine that nobody before Devol had ever thought of opening a door without using a handle and either pushing or pulling. United Cinephone would also file patents for lighting, packing, printing and automatic laundry-press machines. During the Second World War Devol sold his company and began working on radio, radar and microwave technologies, and was involved with the project that supplied counter-radar systems to all Allied aircraft on D-Day and beyond. This, of course, was the forerunner to the modern-day, invisible Stealth Bomber. But it was after the war that Devol was to make his greatest contribution to modern life.


George Devol’s favourite place was his garage in Connecticut where he would spend most of his time thinking, puzzling and looking for new and inventive ideas. One day, whilst reading a technical magazine, he saw a photograph of an assembly line and began to wonder why human beings should have to do such repetitive and boring work that required nothing more than recurring arm movements. He realized that by doing such mindless tasks human beings naturally lose concentration, which leads to injury. He also knew that if he could come up with a machine to do all the repetitive work then conditions in the workplace could be improved. He quickly understood that if he could invent a tool that moved in a similar way to the human arm, and could hold onto things and place them with precision, then its potential uses would be endless.




Professor Goddard with his ‘chair’ in Clarke College and the countenancing of the Smithsonian Institute does not know the relation of action to reaction and of the need to have something better than a vacuum against which to react. To say that would be absurd. Of course, he only seems to lack the knowledge ladled out daily in our high schools.


New York Times editorial about Robert Goddard’s rocket technology in 1921, retracted by the newspaper on 17 July 1969





George immediately sketched a device with a wrist that could move independently to the arm, with two opposing fingers that would form a strong grip. The arm’s movement would be controlled by a computer that could be programmed to do thousands of different tasks. Although he obtained a patent for his invention Devol was unable to find anybody in American industry to listen to his proposals and was repeatedly told his product was a bad idea that nobody would ever invest in. Doors closed all along the path ahead. Several years later, George was at a friend’s party when he was introduced to a fellow guest called Joe Engelberger, who was chief of engineering at an aviation company. The two men sat down with a drink and before long Devol was explaining and sketching out his idea for the robotic arm and, for the first time, noticed he was speaking to somebody who fully understood his invention. Engelberger, for his part, sat in amazement. He immediately knew that what was being explained to him was something he had only read about in science-fiction magazines and that his new friend understood how to actually make it work.
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