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Introduction



On 12 August 1931, New Zealand farmer Richard Buckley hit the headlines of his local newspaper. What had he done? Strictly speaking, he hadn’t done anything. He owed his claim to fame to his trousers. One minute they were hanging harmlessly before the fire to dry. The next there was a huge blast and a ball of flames. Farmer Buckley’s trousers had exploded. Buckley was an early victim of what soon became an epidemic of exploding trousers. All across the country, there were reports of detonating dungarees and blazing breeches. Buckley had been lucky. He hadn’t been wearing his at the time.


If you haven’t heard of Farmer Buckley’s near-lethal legwear, you’re in good company. The incident quickly faded into obscurity, and as far as we know it has never featured in any book on the history of science. Here at New Scientist, though, we think those trousers deserve a good airing. Why? Because the story is a salutary one, an example of how scientific advances meant to improve people’s lives and livelihoods can sometimes backfire – in this case literally. In its own small way, the tale helps to counter the widespread misconception that science and technology have advanced along a straight and narrow road from one milestone to the next.


They haven’t. The quest to understand and manipulate the world we live in has been anything but straightforward. Our scientific ideas and the technologies we rely on today have been arrived at by a process best described as haphazard. One brilliant idea doesn’t necessarily follow another, nor does one breakthrough lead inexorably to the next. The search for understanding meanders here and there, stumbles up blind alleys and is frequently never seen again. Nor, disappointing though it might be, are all those who endeavour to push science and technology beyond their known limits simply in it for the kudos, happy to satisfy their curiosity and maybe earn a place in history. There are baser urges at work. Some are driven by greed or commercial expediency. Some are gripped by an obsession, while others merely indulge their whims and foibles.


Newton might well have believed that he saw further than others by standing on the shoulders of giants, but giants are rare. Most of what we know has been built slowly and ponderously on the efforts of more diminutive predecessors. Of course there have always been plenty of smart, resolute, even brave scientists with imaginative and ingenious ideas. But the history of science is also peppered with a cast of fascinating characters including money-grubbers, fraudsters and, dare we say, cranks whose ideas went nowhere, held back progress or even did harm. And so, to set the record straight, we’d like to introduce you to some unfamiliar characters and events that helped make history.


As much as we admire the Newtons and Darwins of this world, we think it’s unfair that quite so much attention is lavished on the geniuses and their triumphs. They’ve had centuries of fame. Instead this book, which started out as a series of snapshots of people and events that first appeared in New Scientist’s popular Histories column, is devoted to those that are all but forgotten – but shouldn’t be. That’s why you won’t find any mention of Newton’s apple or Darwin’s finches – but you will learn what happened to Farmer Buckley’s trousers.


Stephanie Pain





1 No pain, no gain


Where would we be without all those pioneers who put their bodies on the line in the name of science? Not all are as selfless as they seem. Sometimes one body feels the pain and another makes the gain. Just occasionally both pioneer and patient get something out of it.



[image: image] Scalpel, suture, salt beef


Alexis St Martin was a dead man: of that everyone was certain. When the young Canadian trapper entered the general store of the American Fur Company in the northern frontier town of Mackinac on the morning of 6 June 1822, he had no booze-fuelled fights to pick, no slights to avenge, no pelt deals to dispute. He was simply in the wrong place at the wrong time – directly in front of a trapper’s shotgun when it accidentally went off. ‘The whole charge entered his body,’ a witness reported. ‘The muzzle was not over three feet from him – I think not over two. The wadding entered, as well as pieces of his clothing; his shirt took fire; he fell, as we supposed, a dead man.’ But the shooting of Alexis St Martin was to take a bizarre turn, one that would help to unravel the mysteries of digestion.


There was a terrific blast, a groan and then a thud as Alexis St Martin’s body slid to the floor. No one who witnessed the accident really believed a doctor could help, but they sent for one anyway. William Beaumont, an army surgeon based at the local fort, arrived some 20 minutes later to examine a dreadful wound under the victim’s left breast. The shot had blown off ‘integuments and muscles the size of a man’s hand… materials forced from the musket, together with fragments of clothing and pieces of fractured ribs, were driven into the muscles and cavity of the chest’. Beaumont cleaned the gaping wound as best he could, but with the trapper’s breakfast running out from a hole in his stomach, the end seemed certain. ‘The man can’t live 36 hours,’ he remarked as he left.


Beaumont’s prognosis was based on hard-won experience. As assistant army surgeon during the war of 1812, he had treated soldiers with appalling injuries. After one engagement he spent two days amputating limbs and trepanning broken skulls. By the time he examined St Martin, Beaumont had seen all imaginable wounds, and their typically fatal results.


Yet the stubborn trapper survived the loss of blood, 10 days of fever, and weeks during which shattered bone and cartilage oozed out of his wound. Eating and drinking were impossible; the contents of his stomach simply spilled out from the hole. For weeks, the only way to sustain St Martin was by injecting fluids into his rectum. But he rallied, clinging to life for so long that Beaumont was forced to take the penniless patient into his own home. A few weeks later, the hole had stabilised sufficiently for the surgeon to cover it with bandages, allowing the trapper to eat.


Three years passed under Beaumont’s care, and St Martin could live and work much as before. There was just one problem: although the wound had healed, there was still a hole, or fistula, leading straight into his stomach. With the bandages off, St Martin’s gastric fistula allowed Beaumont to view inside the stomach ‘to a depth of five or six inches’ and watch food and drink entering it. The gunshot wound had healed into a window on the workings of the stomach – and offered Beaumont an extraordinary scientific opportunity.


Digestion was still poorly understood in the 1820s. For centuries, anatomists assumed food was broken down by a process of fermentation or ‘putrefaction’ by some hazily defined ‘vital spirit’ in the stomach. By the 1790s, the idea of chemical breakdown was becoming better accepted. In one experiment, French scientist René Réaumur fed sponges to his pet bird; after the bird obligingly vomited these back up, Réaumur squeezed the gastric fluids out onto litmus paper, showing it was acidic. Another researcher, French physician Antoine Montègre, had an extraordinary patient who could apparently vomit at will, and he declared in 1812 that the resulting liquid was not acid, but nothing more than swallowed saliva.


In 1825, Beaumont moved to a new post in Niagara, New York. He took St Martin with him and began a ground-breaking series of experiments. He tied food – including a piece of bread, some cabbage, and a lump of salted beef – onto a silk string and lowered it down the hole into St Martin’s stomach. He left the morsels for carefully measured intervals before reeling them back up to examine the results. Beaumont also inserted a thermometer to determine the stomach’s temperature, which was 100 degrees Fahrenheit (38 °C), and used a tube to draw out ‘gastric juice’ for further study. He quickly discovered two key facts: first, gastric juices were acidic, and second, they were not present when the stomach was empty. Food stimulated their production, although they also sloshed about when St Martin got angry.


Beaumont found that while certain foods, such as boiled rice, broke down after an hour in the stomach, salted pork could take 4 or 5 hours. Neither broke down in tubes of gastric juice outside the body unless they were warmed up. Larger pieces took longer to digest than smaller ones, and a little shaking – just as he’d seen the stomach do with its squirming – also worked wonders. So food was broken down by rendering, heating and shaking: it was, in other words, a typical reaction with a solvent. There was no need to invoke some vague ‘vital spirit’.


In July 1825 Beaumont received two months’ army leave, allowing doctor and patient to visit medical friends in New York and Vermont. But for St Martin, a hard-drinking, illiterate labourer, gastroenterology held no charms. He wearied of people gawping at his guts. The nearby Canadian border beckoned and one day he slipped away.


Nothing more was heard of him until three years later, when Beaumont received a letter from an agent of the American Fur Company: ‘While in Canada last winter I succeeded in finding your ungrateful boy, Alexis St Martin. He is married… poor and miserable beyond description, and his wound is worse than when he left you.’ Beaumont was thrilled and paid for St Martin and his family to come to live with him at his new posting in the Michigan Territory. St Martin was to serve as Beaumont’s test subject for the next four years.


Beaumont threw himself into his work. He sent out bottles of gastric fluid for analysis, determining that a key ingredient was hydrochloric acid. He carried out hundreds of trials dangling food into St Martin’s stomach, carefully examining the texture and weight of the semi-digested foods he fished out. His scientific fortitude knew no bounds: he even examined the stages of digestion by sampling St Martin’s gastric fluids in his own mouth.


The result of these labours was Beaumont’s Experiments and Observations on the Gastric Juice and The Physiology of Digestion, published in 1833. The first great work of physiology from the USA, it established the modern understanding of digestion.


St Martin eventually returned to Canada, where he was courted by doctors as a test subject, to no avail. Despite alcoholism, poverty and a hole in his stomach, St Martin outlived his doctor by 27 years, and outlasted 12 of his own 17 children as well. When he died near Montreal in 1880, his family kept his body rotting in the June heat for four days, so that nosy doctors would not attempt one last examination. As an extra precaution, they then buried a very ripe Alexis St Martin in an unusually deep grave. And at long last, his stomach stayed covered up for good.



[image: image] This won’t hurt a bit


If you want to make it into the history books as a hero of medical science, you can’t beat a bit of experimentation – on yourself, that is. Is a new drug safe? Take some and find out. Does that vaccine work? Try it and see. The only catch is that you have to survive the experiment long enough to write up your results in a suitably eminent medical journal. One man who did, and earned worldwide fame, was the German surgeon August Bier. In 1898, Bier invented spinal anaesthesia. After a few promising tests on patients, Bier wanted to find out how much they felt during an operation and why they developed horrible headaches afterwards. So, one summer’s evening, he asked his assistant to anaesthetise him. It was an experiment they might have preferred forgotten.


The two surgeons had finished work for the day. But instead of going home, they began to prepare for one more operation – a little out-of-hours experiment intended to advance the art of anaesthesia. August Bier was a rising star at the Royal Surgical Clinic in Kiel. His young assistant, August Hildebrandt, had agreed to help him.


What happened next was not so much heroic as comic. Just one little mistake and courageous selflessness turned to black comedy. It made Bier’s name. But the events of that evening would be forever etched on Hildebrandt’s memory, not to mention several other parts of his body.


In the 1890s, general anaesthesia was decidedly dodgy. Chloroform sent patients gently to sleep – but there was no room for mistakes. A few drops too many and the patient would be dead before the surgeon picked up his scalpel. Ether wasn’t quite so dangerous, but it was slow to act – surgeons sometimes started to operate before their patients had gone under. The survivors suffered unpleasant side effects – from violent headaches and vomiting to ether pneumonia.


Bier reasoned it should be possible to banish sensation from most of the body without knocking the patient out completely by injecting a small dose of cocaine into the cerebrospinal fluid that bathes the spinal cord. He tried his technique on half a dozen patients. They lost sensation from the lower part of their bodies long enough for him to carve out chunks of diseased bone from their ankles, knees and shins and even the thigh and pelvis. ‘On the other hand, so many complaints had arisen in association with this method that they equalled the complaints usually occurring after general anaesthesia,’ he wrote. ‘To arrive at a valid opinion, I decided to conduct an experiment on my own body.’


The procedure was simple enough. Hildebrandt had to make a lumbar puncture by plunging a large needle through the membranes that protect the spinal cord into the fluid-filled space beneath. Then he had to fit a syringe on the needle and inject a solution of cocaine. But preparations for the experiment had been less than meticulous.


Hildebrandt made the lumbar puncture. Then, with his finger over the hub of the needle to prevent fluid from leaking out, he took up the syringe of cocaine – only to find it was the wrong fit. As he fumbled with the needles, Bier’s cerebrospinal fluid began to squirt out. Horrified, Hildebrandt stopped and plugged the wound. This was when the pair should have called it a day. Instead, Hildebrandt offered to take Bier’s place.


At 7.38 pm, after checking the needles more carefully, Bier began. The cocaine worked fast. ‘After 7 minutes: Needle pricks in the thigh were felt as pressure; tickling of the soles of the feet was hardly felt,’ he noted. Bier jabbed Hildebrandt in the thigh with a needle. Nothing. He tried harder, stabbing the thigh with the surgical equivalent of a stiletto. Still no response. Then, 13 minutes into the experiment, Bier stubbed out a cigar on Hildebrandt’s leg.


Bier now wanted to know how far the insensitivity extended, and invented a simple test. ‘Pulling out pubic hairs was felt in the form of elevation of a skinfold; pulling of chest hair above the nipples caused vivid pain.’ So now he knew. It was more than 20 minutes since Hildebrandt had stopped feeling pain. How much more could he take? Bier increased his efforts. He smashed a heavy iron hammer into Hildebrandt’s shin bone and then, when that failed to have any effect, gave his testicles a sharp tug. In a final burst of enthusiasm, Bier stabbed the thigh right to the bone, squashed hard on a testicle and, for good measure, rained blows on Hildebrandt’s shin with his knuckles.


After 45 minutes, the effect of the cocaine began to wear off. The two surgeons, one missing a significant amount of cerebrospinal fluid, the other battered, burnt and suffering from serious stab wounds, went out for dinner. ‘We drank wine and smoked several cigars,’ wrote Bier.


The next morning, Bier woke feeling bright and breezy. By the afternoon he had turned pale, his pulse was weak and he felt dizzy whenever he stood up. ‘All these symptoms disappeared as soon as I lay down horizontally, but they returned when I arose. In the late afternoon, therefore, I had to go to bed.’ He stayed there for the next nine days. When he finally got up again he felt quite well. ‘I was perfectly able to tolerate the strain of a week’s hunting in the mountains,’ he wrote.


Hildebrandt didn’t escape so lightly. The first night he was violently ill. He had a splitting headache and was sick. But someone had to tend to the clinic’s patients and, with Bier in bed, the job fell to him. Each morning for the next week, Hildebrandt dragged himself to work. Each afternoon, he staggered home and collapsed into bed. ‘Dr Hildebrandt’s legs were painful, and bruises appeared in several places,’ wrote Bier, rather understating the case.


When Bier wrote his ground-breaking paper describing the experiment, he gave a blow-by-blow account of what Hildebrandt had endured. As far as Bier was concerned, the experiment was a huge success. He had shown that a tiny dose of cocaine could deaden sensation for long enough to perform a major operation. Spinal anaesthesia was far safer than general anaesthesia, and within two years surgeons around the world were using it. Bier put the headaches down to the loss of cerebrospinal fluid, and he was right – this was finally proved in the 1950s.


Hildebrandt, though, had gone right off Bier and became one of his most vehement critics. When a row blew up over who had really been first to invent spinal anaesthesia, Hildebrandt championed Bier’s rival, an American neurologist called James Corning. Hildebrandt never said why. Perhaps he was shocked by the zeal with which Bier had battered him. Maybe he was miffed because in the end Bier was recognised as a pioneering surgeon, while he was forever known as the man whose boss had tugged his testicles.



[image: image] The accidental aeronaut


‘I have been insensible,’ said the scientist. ‘You have,’ said the aeronaut, ‘and I too, very nearly.’ Meteorologist James Glaisher and balloonist Henry Coxwell had just survived a trip into the stratosphere. Squashed into a wicker basket dangling from a huge gas-filled balloon, they had inadvertently risen to an altitude of 11,278 metres – higher than anyone had ever travelled before. Glaisher lost consciousness, while Coxwell, on the verge of passing out and with badly frostbitten hands, desperately tugged the valve line with his teeth to let out gas and bring the balloon to a less lethal altitude. As Coxwell later admitted, he had been more than a little anxious about his distinguished passenger: ‘I began to fear that he would never take any more readings.’ Yet, within minutes, Glaisher picked up his pencil and resumed his observations.


When Henry Coxwell, one of Victorian England’s most famous balloonists, agreed to take a scientist high above the Earth, he hadn’t banked on taking one of the country’s most distinguished meteorologists. It was 1862, and James Glaisher had been superintendent of the Magnetical and Meteorological Department at Greenwich Royal Observatory for more than 20 years. He was middle-aged, meticulous and methodical, a man who made measurements, organised observers and sat on important committees – scarcely the sort suited to aeronautical adventures, Coxwell suspected. Within months, however, the two men would be national heroes, with the public agog for news of their every ascent.


As Coxwell soon discovered, Glaisher was not after adventure. To him, a balloon was simply a means of extending his observations into the upper reaches of the atmosphere. Nor had Glaisher planned to be the one in the balloon. As a member of the balloon committee of the British Association for the Advancement of Science (BA), he had been pushing for a series of high-altitude ascents for years, but no one had a big enough balloon.


Then, in 1861, Coxwell offered to build a suitable balloon if the BA agreed to hire it for its scientific flights at £50 a time. The BA jumped at the offer and so Coxwell built a monster balloon which he named ‘Mammoth’. Finding the right observer to fly in it proved harder, though. No one met Glaisher’s high standards – so he volunteered himself.


On 17 July 1862, Glaisher discovered what he had let himself in for. The ‘Mammoth’ was to take off from the gasworks at Wolverhampton in the English Midlands. The windy weather at first made it difficult to inflate the balloon, and then a gust whisked it up before Glaisher had fixed his delicate instruments into position. This, he wrote, ‘was by no means cheering to a novice who had never before put his foot in the car of a balloon’.


A few minutes later, ‘Mammoth’ emerged above the clouds into brilliant sunshine and Glaisher managed to settle down to work. Coxwell’s job was to take the balloon as high as possible. Glaisher’s was to record the temperature, air pressure and moisture, make notes on cloud formations and measure the speed and direction of any air currents they encountered – and to check the reliability of the new-fangled aneroid barometer.


By the time they reached 6,000 metres, the men’s lips had turned blue and they could hear the pounding of each other’s hearts. At 7,500 m they found breathing difficult. At such an altitude, Glaisher wrote, ‘it requires the exercise of a strong will to make and record observations’. By 9,000 m, he had made an important discovery. Measurements made on mountains had suggested temperature dropped uniformly with altitude, around 0.5 °C for every 100 m. On this ascent, though, the drop was anything but uniform: first the temperature plummeted, then it fell more slowly, then quite unexpectedly rose before dropping sharply again.


By now Coxwell feared the balloon was about to head out to sea and he brought it down, landing with a crash that broke Glaisher’s instruments. The meteorologist, however, had proved as heroic as any aeronaut.


Over the next three years, Glaisher made 27 flights. Not all were high-altitude ascents organised by the BA. Coxwell’s balloons were a summer fixture at the Crystal Palace pleasure grounds in the London suburb of Sydenham. Among the millions who flocked to see the great glass palace, there were plenty willing to pay for a balloon ride over the city. The balloon ground had its own supply of coal gas, piped up the hill from Sydenham gasworks. The gas company’s engineer even tweaked the mix to provide a lighter gas for lifting balloons. This arrangement was so convenient that Glaisher did make some official high-altitude ascents from Crystal Palace, but in his hunger for data he sometimes hitched lifts on Coxwell’s pleasure trips, squeezing himself and his instruments into the basket with up to a dozen others.


Summer daytime flights left big gaps in his data, so Glaisher also risked ascents at night and in winter. Whatever the time, every flight was dangerous: he survived several crash landings, had a close shave with a cathedral spire, and more than once faced the prospect of ending up in the sea. But it was one particular flight – on 5 September 1862 – that turned Glaisher and Coxwell into celebrities.


They took off from Wolverhampton gasworks just after 1 o’clock. The balloon rose through a thick bank of cloud then emerged into bright sunlight ‘with a beautiful blue sky, without a cloud above us, and a magnificent sea of cloud below, its surface being varied with endless hills… and many snow-white masses rising from it’. The balloon was rising extremely fast, and spinning as it went. They reached an altitude of 8,000 m in 47 minutes. ‘Up to this time I had taken observations with comfort,’ recalled Glaisher.


Then, as the balloon rose higher, he found it hard to read his thermometer and asked Coxwell for help – only to find him gone. During their giddy ascent, the valve line that allowed Coxwell to control the gas in the balloon had become tangled, so he had climbed up into the hoop above the basket to free it. They continued to rise. At 11,000 m, Glaisher realised he couldn’t move his arms or legs. His head fell sideways. ‘I dimly saw Mr Coxwell in the ring and endeavoured to speak, but could not, when in an instant an intense darkness came. I thought that I should experience no more, as death would come unless we speedily descended.’ By this time Coxwell’s hands had frozen to the metal hoop. He grabbed the valve line in his teeth, and by nodding his head released some gas. The balloon began to descend.


‘Do try – now do!’ Glaisher realised someone was speaking to him. He opened his eyes and sat up. ‘I have been insensible,’ he said. Coxwell agreed he had. ‘I recovered quickly,’ Glaisher reported in The Times. ‘But Coxwell said, “I have lost the use of my hands; give me some brandy to bathe them.”’ Glaisher poured brandy on Coxwell’s blackened hands, then picked up his pencil and resumed his observations. They had, Glaisher reckoned, reached the limit of human existence.


In 1869, Glaisher made a further 28 ascents, this time in Henri Giffard’s great Captive Balloon, which was tethered in a London park. During his earlier ascents, Glaisher had rarely had time to take readings at lower altitudes because the balloon rose too quickly, but Giffard’s balloon was controlled by a steam-powered winch, which meant he could stop to take readings. Glaisher might have made more flights, but later that year the Captive Balloon escaped and crashed.


Glaisher’s balloon exploits proved fruitful, however. He refuted the idea that temperature dropped steadily with altitude, and discovered that the atmosphere was like the sea, with currents moving at different speeds and in different directions, some warm and some cold. He found that conditions varied with time of day and season, and proved aneroid barometers were reliable. He also learned from experience that England was probably the worst place in the world to do science in a balloon. No matter where you started from, all too soon you were at risk of floating out to sea.
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The sea is grey and choppy. There’s a splash. A body floats into view. An airman, forced to bale out of his burning plane, is bobbing up and down in the waves. His life jacket keeps him afloat, but he’s lying face down, arms and legs dangling helplessly beneath the water. In the standard wartime movie, this is the point at which the audience finally realises that the hero isn’t coming home, the sun sinks into the sea and the credits roll. But this film is a record of a scientific experiment. Instead of the setting sun, a young man in a one-piece swimsuit jumps into the water and pulls out the drowning man. With the help of a wave machine, the swimming pool at Ealing film studios in west London does a good impression of the North Sea on a squally day. Warships have sunk in this pool. Spitfires have crashed into it. And actors playing heroes have slipped quietly beneath its waves. Cleared of model ships, planes and actors with stiff upper lips, the pool is an ideal place to perform tests that will contribute far more to the war effort than a few morale-boosting propaganda films.


The real Mae West never failed to turn men’s heads. Unfortunately, the Mae West life jacket couldn’t be relied on to do the same. During the Second World War, airmen who baled out over the sea were often unconscious when they hit the water. And by the time rescuers reached them they were often dead. Their life jackets kept them afloat – but if they landed face down they drowned.


Edgar ‘Gar’ Pask was shocked by how often this happened. Pask was a young anaesthetist at the University of Oxford. But in 1941 he left his job to join the Royal Air Force. The RAF immediately sent him to work at its physiological research centre at Farnborough. During a stint as an observer on a rescue launch, he became increasingly disturbed by the pointless deaths. If an unconscious man was to have any chance of survival, then his life jacket must twist him around so that he floated face up with his head held clear of the water.


Ever since he’d joined the RAF, Pask had been working on ways to increase airmen’s chances when things went wrong. There were plenty of suggestions for ways to modify the Mae West. But they needed testing. That ought to be easy enough: send a man into the deep end, tell him to relax and pretend to be unconscious and let the life jacket do its stuff.


Only it wasn’t that simple, as Pask discovered when he tried it himself. ‘It has been found impossible for the conscious volunteer to remain quite inert, particularly when things seem to be going wrong,’ he admitted later. He insisted that the tests must be done on an unconscious man – and that he would be the guinea pig.


Pask, dressed in full pilot’s gear of battledress, service underwear and a thick woollen sweater, was anaesthetised deeply. He was connected to an anaesthetic machine at the poolside by a long, buoyant hose attached to a tube pushed down his windpipe. The tube was held tightly against the wall of his windpipe by an inflatable cuff. Robert Macintosh, Pask’s boss from Oxford, controlled the flow of ether while a team of swimsuited scientists repeatedly threw the unconscious man into the pool.


The trials seemed endless. Some were in fresh water. In others, sacks of salt were thrown in to increase buoyancy. And finally, the team decamped to the film studio at Ealing to see how effective the redesigned life jackets were in rough water. In the movies, model ships appeared to battle against immense seas. In reality, the waves generated by the studio’s wave machine were only a metre high. But that was enough to swamp a half-submerged man in a badly designed life jacket. There was no doubt that Pask was in danger. There was always the risk that water might seep past the cuff around the tube in his windpipe before the observers realised he was in trouble.


By now, however, Pask was used to the rigours of research with the RAF. His first mission had been to identify a survival suit that could cope with the freezing waters of the far north Atlantic. Such a suit was vital for any pilot assigned to protect the northern convoys. If they were shot down, they would last only a few minutes in those waters. Pask tested the designs himself, jumping into the sea off the Shetland Islands where the water was freezing and strong winds increased the chill factor. The tests were evidently a success: while Pask complained that he was too warm, his team of observers had to call a halt to the tests before they froze to death.


In 1942, Pask put himself at even greater risk. The team at Farnborough had been asked to answer something all aircrew desperately wanted to know. What was the maximum altitude they could bale out at without breathing apparatus and survive? The higher you went, the lower the air pressure. Too high and there wasn’t enough pressure to drive oxygen through the air sacs of the lungs and into the blood.


For these tests, Pask dangled from a scaffold in a parachute harness and breathed mixtures of gases with successively lower percentages of oxygen to simulate pressures at different altitudes. At the highest ‘altitudes’ – between 35,000 and 40,000 feet – he lost consciousness, his muscles twitched and he struggled to breathe. It was life-threatening stuff, but the experiments established that pilots could parachute from around 35,000 feet without oxygen apparatus and still have a reasonable chance of survival.


Most dangerous of all Pask’s escapades was a series of experiments in 1943 to find out the best method of resuscitating a drowned airman in a speeding rescue launch. Some people recommended the mouth-to-mouth method. The Royal Life Saving Society preferred the Schafer method, laying the victim face down and applying pressure to the lower back. Others used the Sylvester method, lifting the arms and pushing down on the chest. Finally there was Eve’s technique, in which rescuers tilted or rocked the victim back and forth. But which was best? Which forced the most air through a drowned man’s lungs?


For Pask, the only reliable way to find out was to compare all the methods on the same person under the same conditions. And that person must have stopped breathing. Again, Pask offered to be the guinea pig. This time, he would be anaesthetised to the point of respiratory arrest. Unless his breathing was restored he would die.


During two days of tests, Macintosh anaesthetised Pask until he stopped breathing, then connected a tube in Pask’s windpipe to a device that would monitor the amount of air going in and out of his lungs during the attempts at artificial respiration. On the first day, in the course of two hours of experiments, Pask was taken to the point of respiratory arrest seven or eight times. Two days later he went through it all again. The trials showed that Eve’s rocking method pumped the most air through the lungs. After that, volunteering to test the effectiveness of life jackets didn’t seem so risky…


Pask’s work remained secret until the war ended, when he wrote up his self-experiments and won the distinction of being the only man to have carried out all his research while asleep. But it was another 20 years before he owned up to one particular wartime investigation. He and his colleague John Gilson had been asked if there was any way that Winston Churchill could safely take oxygen at altitudes above 8,000 feet and still smoke a cigar. The pair took an ordinary cigar holder and added a side tube for the oxygen. Unfortunately, they couldn’t find a valve that would ensure the oxygen always flowed in the right direction.


‘The trouble was that the device worked unless you happened to put your tongue over the end of the cigar holder inside your mouth,’ said Pask. ‘This caused the oxygen to flow not into Churchill, but out through the lighted cigar. The wretched thing then burst into a brilliant white flame and about an inch of the best Havana disappeared before you could realise what had gone wrong.’



[image: image] A nose by any other name


‘The patient leaped upon a table and, laying himself on his back, with his head supported by a pillow, refused to be held; saying “I hope I shall behave like a man!”’ The man on the table was one Captain Williamson, an officer in the British army. The man wielding the scalpel was London society surgeon Joseph Carpue. Both prayed the operation would be a great success. Williamson was desperate for a new nose; his own had been destroyed by disease. Carpue was equally eager; he had waited 20 years for a patient who was willing to submit to a new type of surgery. If all went well, the captain would be able to show his face in public once more and Carpue would win fame as a restorer of noses.


Joseph Carpue had been pondering the possibilities of a new nose for years. He didn’t want one himself, but there were plenty of people who through no fault of their own had lost their noses and needed new ones. The noseless were shunned, their disfigurement assumed to be a punishment for their sins. With a new nose they could take their place in polite society again. As one of the most brilliant surgeons in Georgian London, Carpue was the man for the job. He had the skills. He knew the theory. All he had to do was find someone willing to be his first patient.


Carpue’s urge to create a new nose was prompted by the appearance of a letter in The Gentleman’s Magazine on 9 October 1794. The letter, written by ‘B. L.’, a British army surgeon in India, described how the driver of a bullock cart, a man called Cowasjee, had lost his nose and acquired a new one. The replacement nose had been created from a flap of skin cut from his forehead and grafted onto the stump of the old one. It was a brilliantly simple piece of surgery. Carpue couldn’t wait to try it.


People were fascinated by the bullock driver’s story and soon his nose was the talk of the town. In 1792, Cowasjee had been carting supplies for the British army, then at war with the great Tippoo Sultan, ruler of Mysore. He was captured by Tippoo’s men, who cut off one of his hands and his nose before sending him back to the British. ‘For 12 months he remained without a nose, when a new one was put on by a man of the Brickmaker caste, near Poonah,’ wrote B. L.
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