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For Sophie









This book is dedicated to all those involved in the design, manufacture and maintenance of the ejection seats which have given so many grateful aviators – and their families – another chance at life.
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FOREWORD


BUCKINGHAMSHIRE, ENGLAND SEPTEMBER 2022



Late summer sunshine highlights the narrow lane winding through the Buckinghamshire countryside. A few miles south, giant aircraft roar skywards from London’s Heathrow Airport, holidaymakers strapped safely in their seats. At first glance, the village of Higher Denham, with its community field and recently installed play park, presents a picture-postcard image of English country life. But as the lane narrows to a single track, I’m suddenly confronted by sturdy blue security gates guarding a factory entrance.


An electronic sign on the wall proudly declares that, to date, the Martin-Baker Aircraft Company has saved 7,681 lives. Since it was formed in 1934, Martin-Baker has designed and produced over 90,000 ejection seats for ninety-three of the world’s air forces. As I wait for my escort in the security office, I scan the thousands of names inscribed on the wall of aviators granted a second chance at life thanks to the company’s incredible devices. After becoming ejectee number 6,089 when I was shot down in combat during the Gulf War in 1991, my own name is on that wall, alongside those of many of my friends.


A host of aircrew find themselves making this pilgrimage. My guide on this occasion is the company’s Business Development Executive, Tony Gaunt, whose previous job in the RAF gave him responsibility for the testing and maintenance of ejection seats once in service. Needless to say, all aircrew regard Tony and his fellow armourers with huge respect. And gratitude.





The machine shop, where giant industrial lathes and presses, some dating back to the 1940s, jostle with state-of-the-art metal cutters, is a hive of activity. I watch a porter drag an old-fashioned trolley loaded with briefcase-sized chunks of solid aluminium towards a huge, computer-controlled grinder which stretches across the entire width of the factory floor. Exactly six hours and seventeen minutes later, they will emerge as perfectly sculpted components of an ejection seat, en route to the ‘Rumble Room’, where the machine marks are polished out by being blasted with what look like tiny volcanic pebbles. Finally, the finished sections are fed through huge containers of chicken feed. After endless trials, the highly absorbent foodstuff was discovered to provide the best drying medium with which to conclude a process requiring substantial quantities of water.


An engineer sips from a steaming mug of coffee in a nearby workshop as she studies a complex diagram. She then secures two bottle top-sized pieces of tubing with a dab of adhesive and measures the resulting device – which will later form a minute section of an ejection initiator unit – with a micro-meter.


In the sewing room, portable fans cool a dozen men and women hand-stitching the dark-green straps which will make up the seat and parachute harness. Their work is equally precise, and their attention to detail astonishing. Later, I watch Taj lay 45 feet of parachute and rigging lines across a giant table in the packing room. Over the next two days, he will fold them into a black metal headbox the size of two 6-pint milk cartons. Taj has done the same job at Martin-Baker for thirty-five years. ‘I have packed many thousands of parachutes,’ he says proudly. ‘I carry out my work as perfectly as I can, every single time. What you aircrew do up there is always on my mind.’ In a surreal moment, Tony Gaunt casually mentions that it is entirely possible that Taj could have packed the parachute that carried me from my burning Tornado ‘safely’ into the Iraqi desert – the first part of my journey into captivity as a prisoner of war. It sparks our reflections on the fact that while most ejections might be considered ‘routine’ – a life saved from mortal danger in a dying aircraft – there are occasions when the ejectee’s safe return to earth marks the start of a new, sometimes perilous mission to survive. It was a theme which many of those I interviewed for this book echoed.


Elsewhere, sleek, black, fully formed metal seats perch on wheeled frames at various workstations. At each one, a computer monitor guides a technician through the precise fitment of a seemingly endless series of electronic components, wires and cables. ‘We all know that these seats will be in aircraft in months to come,’ the technician says. ‘They could then be flying over Northumberland in training, or Syria in combat. That’s really important to all of us. I was taught to think about the person who would sit on this seat. Their life is in my hands. It’s why I’m passionate about what we do here.’


We pop into the main headquarters to chat to John and James Martin, twin sons of the company’s founder, Sir James Martin. Now in their early eighties, they are still at the helm of the family business. The walls of their office are covered with certificates and awards interspersed with signed photographs and letters from grateful flyers. A portrait of a steely-looking James Martin gazes down over the oak desk where he once worked. In pride of place on either side are industry awards signed by the late Queen Elizabeth II, and her father George VI. John rifles through a pile of paperwork to show me a letter they recently received from a 1950s ejectee expressing his ongoing thanks to the company.


Pride and passion are in evidence everywhere and back in Tony’s office, surrounded by models of the many types of aircraft the seats are fitted in, he reinforces the message I had received from those I encountered among the company’s 1,200 personnel. ‘We have one aim here. To produce something that will hopefully never be used as intended. But, if it is needed in years to come, must work exactly as designed to save someone’s life.’ And it is not just Martin-Baker saving lives across the globe. American, Chinese and Russian companies design and produce their own ejection systems too. Taking into account the size of their respective military forces, though only limited statistics are available for obvious reasons, it might be estimated that Martin-Baker’s tally of 7,681 lives saved could be multiplied tenfold or more to include worldwide ejections.1





The man who sits as number one in Martin-Baker’s ‘Ejection Hall of Fame’ is former Second World War bomber pilot, Jo Lancaster. I had the privilege of spending time with Jo in his later years, and over ham sandwiches and mugs of tea in his sitting room, we chatted at length about his own experience of what he and his fellow flyers initially described, with the greatest scepticism, as ‘a curious damn contraption’. And, on the odd occasion, ‘a bloody dangerous invention’.


When Jo Lancaster ejected in 1949 on one of the first seats produced by Martin-Baker, it took around thirty seconds from pulling the handle for him to be safely under a parachute. As an aviator brought up on fully automatic ejection seats, I was staggered by Jo’s description of the interminable process he went through to escape. Jettisoning his canopy, wrenching his ejection handle, blasting clear of the aircraft, waiting for the seat to stabilise, then manually unstrapping and pushing it away before finally locating and pulling his parachute-release handle – all while plummeting earthwards. After my Tornado was blown apart by an enemy missile over Iraq in 1991, a mere 2.5 seconds separated my ejection initiation to automatic parachute deployment.


Jo and I both had to make a conscious decision to pull that handle. Incredibly, today’s aircrew benefit from a system so automated that in certain conditions it will take the decision out of the pilot’s hands and auto-eject them if it considers the flyer faces mortal danger and cannot react quickly enough. But, regardless of the technological evolution of our individual seats, Jo and I – and every other member of our exclusive club – have one thing in common: a visceral understanding and appreciation of what it means to be given another chance. And the sons, daughters and grandchildren of ejection survivors I spoke to during my writing made it abundantly clear that there are countless others who owe their lives to that remarkable invention.


This book is not an exhaustive account of every aspect of the design and development of ejection seats; it is an exploration of the extraordinary journeys travelled by ejecting aviators, and their loved ones.


Because, more often than not, reaching for the yellow and black ejection handle is just the beginning of the story…










PROLOGUE ‘IT WILL NEVER HAPPEN TO ME’



RAF BITTESWELL, LEICESTERSHIRE MONDAY, 30 MAY 1949



A day on the ground for John Oliver ‘Jo’ Lancaster always felt laboured and unfulfilling. This May morning, he was brimming with anticipation. ‘I was exploring the limits. There were a lot of unknowns but I really enjoyed this aspect of experimental flying. I was the proverbial pig in whatnot.’1


Leaving their rented house just outside Coventry, a city still scarred by the Blitz, he kissed his wife Betty and their 2-year-old son Graham goodbye. At nearby Baginton Airfield he boarded his company’s Dragon Rapide, Armstrong Whitworth’s 1930s vintage six-passenger short-haul plywood biplane, for the flight over to RAF Bitteswell. The grass runways at Baginton – Armstrong Whitworth’s design, administration and production base – were not always serviceable in wet weather, so his employer had moved its test-flying to the three all-weather concrete strips at Bitteswell, 12 miles to the east.


After the short hop, the 30-year-old deputy chief test pilot strode across the tarmac, the sun warm on his face and the blustery wind rippling his jet-black hair. He reflected on how radically aircraft design had changed in his lifetime. Captivated by flying machines as a boy, Jo had sketched them and made wooden models powered by rubber bands. As a young man in the Second World War, he had flown fifty-four heavy bomber sorties for the RAF and won the Distinguished Flying Cross. Flying was his life and now he was heading towards aircraft serial number TS363, an AW52 prototype jet, hence the large ‘P’ emblazoned on its gleaming white fuselage just below the cockpit. It was hoped it might be as mould-breaking as the world’s first powered aircraft: the Wright Brothers’ legendary Wright Flyer.


Resembling a 90-foot boomerang with upstanding rudder/fins on each wingtip, the AW52 represented aviation’s biggest leap yet into the future. Its stubby, acorn-shaped fuselage measured a little over 37 feet and had no tail. Already dubbed the ‘Flying Wing’, its ancestry could be traced to two of the great engineers of the nineteenth century, William George Armstrong and Joseph Whitworth, but it boasted more than a hint of the science fiction comic creations of its pilot’s youth. Incredibly, it looked remarkably like a smaller version of the iconic B-2 ‘Spirit’ Stealth bomber of today.


Jo – call sign Raider Three – had joined the Armstrong Whitworth test programme in January and this would be his third outing in the AW52. His first, on 23 May, had lasted just over half an hour and helped him get a feel for it. His second, two days later, was a forty-five-minute sortie gradually increasing speed in readiness for today’s targets. In the era before computer-aided design and the commonplace use of wind tunnels, it was down to the revered test pilots to discover first-hand how a new aircraft would actually fly. ‘The only way to establish how these new aircraft performed,’ he said, ‘was to just climb in and take them airborne.’ The flight test department had already given him his instructions for the day: a series of handling checks between 270 and 350mph to establish how the aircraft performed. The ultimate target was 500mph, but that would come later.


Of all the aircraft he had flown, and they were many, he believed this one, powered by two Rolls-Royce turbojets, was by far the most beautiful. Armstrong Whitworth, backed enthusiastically by the British government, hoped that if the testing programme was successful the AW52 would be the stepping stone to a commercial airliner twice its size, powered by four or even six jet engines, with passengers seated within the wing itself.2 Their advertisement in Flight magazine, with an artist’s impression of the proposed, much larger passenger version gliding high over a perfect blue ocean on a clear and starry night, proudly carried the caption: ‘The Shape of Wings to Come’.3


Incredibly, the £200,000 machine (equivalent to £7.2 million seventy-five years later) came without any comprehensive pilot manuals or instructions. In limited preparation for the test regime, Jo had conducted training sessions on tailless gliders and been on the receiving end of verbal briefings, but that was it. ‘There wasn’t much to do. I checked the aircraft over, making sure that everything was in order and that it all looked okay,’ he said. ‘The jet was not equipped with any flight-test instrumentation or data recorders.’ Nor did he have any Flight Reference Cards (FRCs) used by most aircrew today, containing technical information and checklists which must be completed before, during and after a mission – and which spell out the drills that have to be followed in emergencies. As it was just a routine test flight, this wasn’t going to be a problem.





Thanks to the Pathé News films showing in Britain’s cinemas, which enthusiastically reported their exploits to soundtracks of stirring patriotic music and clipped-vowel voiceovers, a handful of test pilots had become household names, not unlike the first generation of astronauts or the Premier League footballers of the next millennium. They were an elite band, responsible for taking aircraft of the future to their absolute limits of speed, altitude and manoeuvrability, to evaluate the performance of man and machine under extreme stress.4


Most of them knew one another. ‘I remember in a single year after the Second World War, twenty-four British test pilots had lost their lives,’ Jo recalled.


The death of one famous pilot, 36-year-old Geoffrey de Havilland Jr, three years earlier, had cast a particularly long shadow. De Havilland had put his prototype jet into a high-speed dive from 10,000 feet over the Thames Estuary, east of London. As it approached 5,000 feet at around 650 miles per hour, there was such pressure and vibration on the front edges of its wings caused by onrushing air that the main spar supporting their weight cracked and the aircraft pitched violently downwards towards Egypt Bay at Gravesend, disintegrating as it fell. De Havilland’s body was found on the mud flats the next day. He had suffered a broken neck, almost certainly the result of the aircraft having undergone severe and violent shaking prior to breaking up, causing his head to strike the cockpit canopy with lethal force. Although equipped with a parachute, which had not been deployed, like so many of his generation de Havilland had been killed by a lack of a fully developed aircraft escape system.5


‘A good friend of mine was also killed when the flying boat in which he was practising low-level aerobatics for a Battle of Britain air show came down,’ Jo said. ‘It crashed into the sea near Felixstowe Harbour and broke up on impact. He died instantly.’ But Jo was no stranger to death, having witnessed many friends killed during the war. ‘Bomber Command suffered very heavy losses but you didn’t really talk to anyone about the dangers, or that we were obviously facing death every time we flew an op. I was always optimistic about my survival. At the back of my mind I simply thought that if the worst happened and I was shot down, I’d bail out, use my parachute and end up as a POW. As long as the parachute worked, of course!’


Three years after the war, Jo had his own close brush with disaster in an experimental flying boat. The bulky, unconventional beast had floats under its wings, which could be lowered when landing on water. This time only one came down. In spite of his repeated efforts to free the other, it remained stuck fast. ‘I had considered running the aircraft into nearby salt marshes but instead I attempted a normal water landing.’ With only one float, he risked tipping a wing into the water, cartwheeling over, breaking up and sinking. But after undoing his harness in preparation for a rapid escape, Jo managed a textbook landing, cut his engines and, as the aircraft settled with one wing resting on the water, he slid back the canopy and leapt onto the starboard wing to maintain the aircraft’s balance until a recovery crew came out to tow it to safety.6 He didn’t give it another thought. His role as a test pilot was to perhaps risk his own life in the interests of the advancement of aviation. Jo was just happy to be part of it.





The AW52’s cocoon-like cockpit was snug for a man of his imposing, square-shouldered build – like being behind the wheel of a Formula 1 racing car – but his pilot’s seat was far from inviting. Climbing in, he eyed it warily. Its rudimentary frame, constructed from welded light alloy tubing and sprayed British racing green, was nothing like the conventional apparatus he was used to. There were two sets of chunky, fawn-coloured canvas straps which met at large buckles and its footrests and thigh guards seemed to belong on a white-knuckle fairground ride. The red handle protruding from the rectangular box directly above his head did nothing to inspire confidence, and nor did the telescopic metal tube fixed to the back of the seat in line with his spine. This was the so-called ‘ejection gun’, inside which were two explosive charges and the reason why pilots already referred to these strange new devices, somewhat dismissively, as ‘bang seats’.7


Jo was about to strap into one of the world’s first, and most rudimentary, ejection seats. And he was not alone in viewing what he described as ‘a curious contraption’ with a degree of suspicion which bordered, if he and his fellow aviators were prepared to admit it, on something close to fear. ‘I knew that a handful of brave chaps had made a couple of successful trial ejections from other aircraft in “cold blood” tests. But we had not heard of a single one deployed in a genuine emergency.8 We had very little information about them and I was very sceptical about the whole damn thing.’


Despite his misgivings, Jo sat down and then fastened the two sets of straps around his shoulders and thighs, one for his personal parachute and the other to anchor himself in position on the seat itself. In an emergency, the seat – and Jo – could now be blasted out of the jet together. The integral thigh guards should prevent his legs from being ripped apart on exit.


Most pilots of earlier single-seat aircraft had been accustomed to sitting on some style of bucket seat bolted firmly to the floor, harnessed by two shoulder straps and a lap belt. They would either be wearing a parachute on their back, or be attached to one that hung around their backsides to sit on. Standard practice in extremis was to roll your aircraft onto its back, release the harness and fall out, or to grab the edge of the cockpit then roll over the side, opening your parachute when you’d fallen a safe distance. Some tried to clamber out and jump clear. But taking pot luck and hoping for the best was no longer an option. With the advent of the jet age, aircraft were getting faster and faster, and bailing out manually could prove fatal. As one of Jo’s colleagues had discovered.





Squadron Leader William Davie, a 25-year-old test pilot, had already bucked the odds in August 1943 in a stricken Gloster E28/29, a testbed for Britain’s new jet engines. The controls had jammed and the aircraft plunged into a high-speed, spinning dive. As one account put it: ‘The gyrating plane jettisoned him into a 20,000-feet free-fall, stripping him of his boots, helmet and oxygen mask.’ The Scotsman only survived in the rarefied air because he was able to suck on his severed oxygen tube and eventually open his parachute. Less than six months later his luck ran out when he was on a high-speed run in a prototype of Gloster’s twin-engine fighter, the Meteor, at 20,000 feet over the Royal Aircraft Establishment at Farnborough. His port engine disintegrated, leaving the aircraft hurtling out of control. As he attempted to bail out, his left arm was severed, probably by the cockpit canopy slamming back shut in the wind blast as he opened it. But his second attempt to escape a falling jet was still successful as, against all odds, he managed to exit the cockpit. Only to then be smashed into the tailfin as he tried to leap clear. Severely injured, he was unable to open his parachute. His body plummeted through the roof of a hangar at Farnborough.9


This life and death lottery had to stop. Pilot safety could no longer be left to chance. If the AW52 got into trouble, Jo’s ejection seat should blast him up and away from the cockpit at around 400mph. He’d then still have to unstrap his harness and push himself out of the metal seat while he was in free-fall. Before finally opening his own parachute once the seat dropped clear. Would it work? The jury was still out as far as Jo and his contemporaries were concerned. ‘I thought it was a rather ingenious, if somewhat curious contraption, but that I would never need it. I knew what it did, but hadn’t had any particularly detailed instructions on its operation; it was just there.’ For a man who had spent his flying career doing his best to minimise risks, this new invention seemed to promise a lot more jeopardy than reassurance.





Safely strapped into the cockpit, Jo surveyed the array of dials on display beyond the handles of his spectacle-shaped control column. To his right and left were more gauges, levers and massed ranks of knobs and switches. The Lancaster bombers he had flown during the war were unsophisticated – even archaic – by comparison with this new generation of flying machine. Their seven-man crews had been crammed into the bomber’s fuselage with limited chance of escaping when things went wrong. The AW52 had room for just two. The observer’s position directly behind him was not equipped with an ejection seat, and today it was empty. Jo was flying solo in every sense.


He checked his fuel gauges. Everything was just as it should be. He glanced up at the fluffy cumulus floating high above the airfield. Partial cloud cover. A perfect day for flying. Some turbulence had been forecast but nothing untoward. He closed the bug-eyed canopy at the prow, pressurising the cockpit, then smiled and waved to the ground crew. They slid the chocks from the undercarriage and pulled them away at a run as his engines growled and began stirring up the air.


The last thing Jo did before taxiing onto the runway was to reach down, remove a small pin from the ejection gun containing the explosive charge, and insert it into a specifically designed slot in the side of the seat. He’d taken the safety catch off the gun, the pin out of the grenade. His ejection seat was now live.


The noise from the prototype’s engines was ear-shattering for the watching ground crew, but inside the cockpit the atmosphere was almost serene. At the head of the runway, he reached out with his left hand and palmed his throttle levers forward as far as they would go, released the brakes and raced down the runway. As the few onlookers around the airfield stared at its curious shape, the AW52 eased up, almost floating airborne at 90mph like some giant white bird or an alien craft heading back to the outer reaches of space.


Jo ran through his allocated testing schedule as he gained height. A fellow test pilot had reported the aircraft’s tendency to buck when pulling out of a shallow dive at 280mph. ‘I don’t recall any great consternation within the company about what he had experienced,’ he said. ‘And, personally, I wasn’t too concerned about any dangers. I was rational. I knew the risks of being a test pilot. Like all of us, I thought, It will never happen to me.’ His stoicism stemmed from having returned home unscathed from his relentless succession of wartime bombing missions. ‘It was a bit dicey at times, but we were lucky to survive each op and get safely back on the ground.’


He could see the town of Rugby sprawling alongside the River Avon through gaps in the clouds. ‘I spotted an occasional car; life was going on as usual so this was a pleasurable way to spend my time. I liked being on my own, enjoying the freedom of the skies.’


Unlike tried-and-tested production models, the Flying Wing was a collection of new design concepts. Jo began putting it through its paces at 270mph. ‘It might have been graceful to look at but it wasn’t particularly easy to fly,’ he admitted. ‘It had a bit of a flaw as back then there were no power flying controls.’ So, the combination of the AW52’s huge, sweeping wingspan and short stubby fuselage meant that laterally it handled like a Lancaster, but was as responsive fore and aft as a Spitfire – a technological conflict of interests.


Jo was in effect piloting an experiment. For the next twenty minutes he carried out a series of runs, gradually increasing his speed and monitoring the jet’s reactions. He then climbed into bright sunshine at 5,000 feet and began a shallow dive to trigger the next phase of the test. Coming back through the clouds at 320mph, heading south-west towards Bristol, the turbulence increased. ‘The first indication something was wrong was instantaneous – a sudden bucking fore and aft like a rollercoaster.’


Every few seconds the Wing climbed 8 feet and then slammed back down. The bucking became increasingly frenetic. Jo was being hurled up and down in his seat. ‘It was so violent I couldn’t see anything on my instruments. There was an astonishing noise of shaking and rattling as the metal structure was stretched. I rapidly became very disorientated.’ He needed every shred of experience to drive away the panic. He tried to throttle back. No response. The noise creased his eardrums. Every rivet, seam and weld was beginning to bend. The Flying Wing was out of control and Jo’s head was now being battered around the cockpit as he vainly fought with the controls.


At 3,000 feet and dropping fast, the machine was trying to turn itself inside out. Jo’s gut told him that it could break up at any second and he would die. Even if it did stay intact, he feared he would be knocked unconscious by the violent shaking and the jet would plough into the ground with the same result.


His thoughts briefly turned to Betty, who would be working through her Monday chores back home, with no idea she was on the verge of widowhood, or that little Graham was about to be robbed of a father. The new ‘contraption’ he was initially so suspicious of was now his only means of survival. It was Jo’s last chance of exiting the plummeting aircraft and seeing his beloved wife and child again. ‘I knew I just had to get out.’


He tried to recall the drills he would need. Get rid of the cockpit canopy. The hood jettison toggle was in front of him, to the left of the control column. Then reach above his head for that red ejection handle. He had been told he should grab it with both hands, wrench it firmly outwards then hard down. This physical action would do three things instantaneously: release a protective blind that would stop his face being torn to pieces by the slipstream when he left the aircraft, get his body into a position that would brace his back and prevent serious injury to his spine, and fire the explosive charges in the seat.


Ground rush. The earth was careering up to meet him.


He had seconds to get out.


Still falling.


The ejection seat was ready to go. All Jo Lancaster had to do was pull his red handle.


Pull it straight out and then hard down.


His hand reached upwards.


But the aircraft was jerking him about with such brutality that he was both physically and mentally disorientated. His vision was blurred. The noise was overwhelming. He felt weak and his perception of light was fading.


One of Britain’s finest aviators was rocketing towards the edge of oblivion.










PART I 1930–1951 THE DEATH OF A FRIEND, THE BIRTH OF AN IDEA











CHAPTER ONE A SHAKY DO



RAF ALCONBURY, HUNTINGDON 24 JULY 1941



Jo Lancaster’s illustrious career in the air had nearly been over before it began. He had joined Armstrong Whitworth in Coventry before the war as an apprentice engineer, and also flown as a member of the RAF Volunteer Reserve. He was as near to heaven as it was possible for a teenager to be.


Then, disaster.


After performing some unauthorised low-level aerobatics for a watching friend during a training flight in a biplane, he had pushed his luck too far. While then practising a simulated emergency landing, his engine failed and the aircraft crashed through a fence. Although he escaped injury his aircraft was nearly destroyed, with both port wings shorn off.1 He was discharged from the RAFVR. His treasured pilot’s logbook was endorsed, ‘suspended from flying training for a breach of flying discipline. Crashed aircraft thereby causing extensive damage to same.’


The Chief Flying Instructor dismissed his student as ‘average’.


Jo’s logbook stopped at a blank page on which he pasted a newspaper picture of his biplane with its two severed wings beside his dismissal notice.2 He had completed fifteen hours solo and, aged only nineteen, his world had fallen apart. ‘I was devastated. It was all I wanted to do; an escape from everything I knew.’ Then, in a dramatic turnaround of fate, war was declared in September 1939. Pilots were in short supply so the RAF forgave his previous misdemeanours and recalled him for training. And now here he was, at the age of twenty-two, on his first tour, an officer and a captain on 40 Squadron ready to fly his Vickers Wellington bomber on a mission as daring as it was desperate.





By early 1941, battle cruiser Gneisenau, heavy cruiser Prinz Eugen and battle cruiser Scharnhorst had sunk twenty-one British merchant ships between them. Alongside the success of the U-boats, it looked highly likely that the Germans were winning the Battle of the Atlantic, cutting off Britain from the rest of the world.


Scharnhorst had slipped out of Brest and headed south to La Pallice near Bordeaux, but Gneisenau and Prinz Eugen were in dry dock for repairs. They were sitting targets. Or were they? Since the end of March, the RAF’s bombing raids on these ships had involved hundreds of aircraft with limited success and heavy loss of life.3 The clock was ticking. On the far side of the Atlantic, 30,000 Canadian troops were preparing to sail for Europe. The German cruisers had to be taken out to protect the convoy from deadly attack. Operation Sunrise, a daylight raid by seventy-nine Wellingtons from several squadrons was green-lit for 24 July. It was their last chance.





Jo’s crew loved the Vickers Wellington. Its metal carcass of diagonal braces covered in a tight fabric skin had been developed by Barnes Wallis, who would go on to invent the famous Dambusters’ ‘bouncing bomb’. Those who flew the iconic long-range, twin-engine bomber affectionately nicknamed it the ‘Wimpy’, after the iconic cartoon character J. Wellington Wimpy from the Popeye newspaper cartoons, who had an insatiable appetite for hamburgers and cigar butts.4 40 Squadron was supplying six aircraft from its base a few miles from Huntingdon. It was to be Jo’s first daylight raid.


A small crowd had congregated to wave them off at around 11am. When they joined the main battle group, they would adopt two ‘inverted V-shaped’ three-aircraft formations, with Jo’s Wellington on the left of his V. ‘None of us had any experience of formation flying, but as the route was via the Scilly Isles it gave us a bit of time to practise.’ Jo was experiencing a number of ‘firsts’.


Just two sorties into his thirty-operation tour in 1941 he had been a member of the funeral party for a rear gunner who had been killed on his twenty-seventh op. German night fighters had raked the tail of the Wellington over Hamburg, and he’d had no chance of escaping. The stricken aircraft had limped back to base. ‘I saw the turret where he was killed,’ Jo remembered, his voice faltering when he described the experience to the author some seventy-five years later. ‘It was a hell of a mess… it brought home the reality of war. It was a sobering sight. All very sad…’


But like many of the ‘Bomber Boys’, as they would become known, he was driven by an unshakeable optimism. It did not do to dwell too much on lost comrades. ‘We were more concerned with having fun, living life to the full, for the moment.’ On this, their fifteenth sortie, Jo and his crew were in their usual good spirits.5 ‘The day was hot and cloudless, with thick smoke haze over southern England; a perfect day for flying. As a crew, we never talked about the dangers, or that we were facing death every time we flew an op. And we rarely thought about the reality of trying to escape from a doomed aircraft.’


Bailing out of a lumbering, stricken bomber was far from easy when early aircraft escape techniques were rudimentary at best: strap on a parachute and jump. While fighter pilots were sometimes lucky enough to climb or roll out of their aircraft, bomber crews had to use cramped escape hatches. And only after those not already wearing them had collected their stowed parachutes, spending precious seconds to fasten an array of hooks, fingers fumbling in frostbite temperatures, as their aircraft plunged towards the ground. Over the course of the war, almost half of the 125,000 men who flew in Bomber Command would be killed on operations or during training. Jo and his colleagues knew none of this, and their focus that July morning was not on statistics – it was on the seventy-nine Wellingtons now in place as the formation flew south-east towards the Brittany coast.


Flying in at 10,000 feet, they found themselves heading towards cloud of a more threatening kind. Flak. ‘It was chaotic,’ Jo says. The Wellingtons, not the warships, were the sitting ducks as the German ground defences opened up. ‘The sky over the target was thick with flak smoke. We could see, hear, feel and smell the continuous anti-aircraft flak. As we got nearer to the target we were being rocked by explosions. I could smell cordite in the aircraft.’


There was a huge crack inside the cockpit, and Jo jumped when a burning shard of metal punched a hole through his windscreen. ‘I tried to make myself as small as possible, hanging onto the controls for dear life.’ He gritted his teeth, got his head down and pressed on. He watched the lead aircraft in his V formation intently, holding his position and waiting for them to release their payload; the trigger for his own bomb aimer to drop theirs. He glanced down at the enemy ships in the harbour. ‘There was no thought for the men on board. We just needed to hit them and put them out of action.’


A cluster of ME109s shot out from the gloom, engines screaming. The RAF formation was on the verge of turning into a melee. ‘A stray Wimpy passed right underneath us with an ME109 hard on its tail. As it broke off its attack and went into a vertical climb, our rear gunner plastered him.’ A kill. ‘We had destroyed one of the enemy before he could kill us. But I was still relieved to see the pilot’s parachute blossom open as he escaped from his doomed aircraft. He was a fellow airman and I was just pleased he possessed the means to survive.’


Jo’s pulse started to race when he saw two Wellingtons plummet earthwards in flames and crash into the town. ‘I was praying to see parachutes. Would they bail out? There was nothing.’ They had no chance of escaping. Ten more deaths added to Bomber Command’s toll.


Jo dropped his bombs and turned sharply away from the danger zone. Ten of the seventy-nine Wellingtons involved had gone down, fifty men missing. Jo counted himself fortunate. ‘Our little trio of bombers came through without casualty although the aircraft were in a bit of a mess.’ In contemporary RAF parlance, Operation Sunrise was what was referred to as ‘a shaky do’. There were many more and Jo was lucky to survive that first tour. Very lucky indeed. Between that May and October in 1941, his squadron lost twenty-four crews; 120 men.6 Like Jo, most of them were still in their twenties. ‘I lost a lot of good friends,’ he reflected later. ‘We grew up very quickly.’


And he never forgot the mornings after a night raid, and the empty seats at breakfast. Nor did he forget the sight of aircraft being shot out of the sky, hoping against hope that he would see their crews escaping, parachutes billowing. Usually, he saw none. Escaping a doomed aircraft was a lottery.


RAF WING, AYLESBURY 12 SEPTEMBER 1942



Still trim in his flying suit at the age of fifty-four, Valentine Henry Baker was about to test-fly the MB3, a camouflaged prototype fighter being put through its final checks. He could not have been more different in appearance or temperament to James Martin, the stocky fellow in a three-piece suit and fedora hat standing beside him.


Born in Wales in 1888, ‘Bake’, as he was known to his many friends, was everything one could wish for in a flying ace. Dashing and stylishly dressed, Captain Baker had won a Military Cross early in the First World War for, ‘conspicuous gallantry and devotion to duty, showing the greatest daring and determination’.7 For good measure, he had also served in the Royal Navy and the British Army, and survived being shot in the neck at Gallipoli. The bullet was still lodged there, too close to his spine to risk removing it. After the war he had set up a famous flying school; aviation was stamped into Baker’s DNA.8


James Martin had no such lineage. A farmer’s son from County Down, his forebears had tilled the same 30 acres since the early eighteenth century. But he had no interest whatsoever in following in their footsteps. As a teenager he had tinkered with engines to see how they worked and make them perform better. He’d invented a three-wheeled motor car, a fish fryer, tool sharpeners and bicycles with rain-proof hoods. ‘I had the notion that I wanted to design things and not be employed by anyone.’9


Having left school at fifteen and been turned down for a place on an engineering degree course at Queen’s College, Belfast, he had arrived in England in 1919 aged twenty-six, with £10 in his pocket. He had no qualifications, no job, no contacts, and no workshop. Gathering skills as he went along, he began buying army surplus trucks from a depot in Slough, overhauling and modifying their engines, then selling them on. He also experimented with his own designs for trucks and trailers which he went on to patent.


By turns determined, irascible and single-minded, he was virtually a one-man band: inventor, draughtsman, experimental engineer, toolmaker, fitter, assembly man and salesman. Like many visionaries, he was also obsessively restless. He had bigger plans. For years he had been fascinated by aircraft and how they were constructed and powered. In 1928 he loaded up his machine tools and equipment on a horse and cart and moved into a former linoleum factory in Denham, Buckinghamshire, around 17 miles from London. The sign he hung on the front of the building said ‘Martin’s Aircraft Works’. He had absolutely no experience of designing or building flying machines, but believed this was a mere detail, which could, and would, be overcome. The following year James Martin booked flying lessons with Valentine Baker.10


Although so different in character and background, the two men had hit it off instantly. Blessed with ‘a breezy and unfailing good humour’, Baker was popular and gregarious, while Martin was teetotal, shunned social gatherings and was happiest when working with mechanics on the shop floor. It was no surprise when they went into business together. By 1934 the sign at the Denham factory had been changed to read: ‘The Martin-Baker Aircraft Company’. Martin would design the aircraft, Baker would be co-designer and test pilot.


Martin’s reputation was growing, as were his orders and his staff. As fighter pilot casualties rose during the Battle of Britain in 1940, it became obvious that Spitfires needed cockpit hoods that could be easily jettisoned to increase the chances of escape by parachute. James Martin came up with the answer. In what was to be one of the first forays into assisted escape systems, he mounted a small red rubber ball on the arch of the hood, which was attached to cables connected to unlocking pins. When the ball was pulled, the cables whipped out the pins, leaving the slipstream to tear off the canopy. Countless pilots owed their lives to that little red ball. But his great ambition still consumed him: that Martin-Baker would become a leading aircraft manufacturer.


Valentine Baker had already tested their first prototype in 1935 – the MB1, a two-seater, single-engine monoplane. With war looming once more, the Air Ministry had announced it was looking for a new fighter that could reach speeds of 275mph, so Martin designed the MB2. It could achieve speeds of 350mph and was highly manoeuvrable. But the Air Ministry never pursued the design. Although Martin was swiftly adopting what would become a lifelong antipathy towards Whitehall mandarins, he remained undeterred and produced the MB3. This sleek machine boasted a maximum speed of just over 400mph and six 20mm cannons. On 31 August 1942 Baker carried out the first test flight, reporting that the MB3’s handling was excellent. Twelve days later, he was due to take the MB3 airborne again.





Heading out to RAF Wing by car, Martin and Baker stopped to take a pee behind a hedge. Baker’s brow was uncharacteristically furrowed. He turned to Martin and said, ‘I have a feeling, Jimmy, that something is not quite right. And I don’t know what it is.’


When they arrived at the airfield they discovered that the new fighter’s engine was not running as smoothly as it should. Unable to find any serious problems, Martin and the engineers cleared it to fly. Baker, typically cheerful and forgetting his doubts of earlier in the day, climbed into the cockpit and strapped himself in. His audience watched him increase speed and hurtle down the runway. All was good.


Until, with no warning, the MB3’s engine suddenly cut out. There was no room for an emergency stop. Then, the engine roared back into life. Martin breathed a sigh of relief as the MB3’s undercarriage left the tarmac and Baker gained height. He was at 50 feet. Then the engine cut out again.


This time it did not restart.


Valentine Baker disappeared over a line of trees and out of sight. Seconds later there was a huge explosion and black smoke belched into the air. Martin and his mechanics raced towards the crash site.


Reports vary as to what might have happened. He’d hit a tree stump and cartwheeled, it was said. Or maybe it was a haystack.


The sight that greeted James Martin would haunt him for the rest of his days. The MB3 had been destroyed, shorn of its wings and rear half. Some 120 gallons of high-octane fuel was blazing like a bush fire. Steel panels and tubing had virtually melted in the heat. Baker was stuck in the cockpit and the stench of burning flesh caught in the back of the horrified witnesses’ throats. As the flames subsided, Martin’s men rushed to a fence and wrenched out two panels which they used to prise Baker from the cockpit. It was too late. His remains rolled down the stub of a wing and hit the ground. Valentine Baker’s body had been reduced to half its size.


Martin flung himself down onto a grass bank. ‘My dear Val,’ he sobbed. ‘My dear Val.’


In those days, test-flight crashes were not uncommon, but nobody present that day had seen anything as gruesome as this. Sick, distressed and in silence they trudged back to the aircraft hangar. Martin paced up and down, racked with grief and disbelief, unable to banish a flurry of horrific images from his mind, or the fact that the aircraft he’d designed and built had condemned his friend to death. Later, Valentine Baker’s coffin, draped in a Union Jack, lay in state in the Denham machine shop, where his many admirers would also gather for his funeral. In a commemorative booklet James Martin wrote: ‘He was one of the most loveable souls it has ever been my luck to meet.’


Once back in his Denham office, photographs of Baker grinned at Martin from every wall. There were times when he could almost hear the laughter that had characterised the company’s meetings during their fourteen-year partnership. But Martin wasn’t just haunted; he was also angry. If the Air Ministry had not forced him to use less powerful engines than he’d wished for, or had agreed to his earlier request that the test flight be launched from an airfield surrounded by open countryside rather than by trees, he believed that Valentine Baker could still have been by his side. He vowed that he would never again let the Air Ministry push him around. Or let the lives of pilots continue to hang by such a slender thread.


There had to be some way of improving their odds of escape. What could he do to assist them? Given James Martin’s restlessly inventive mind it would be surprising, following Baker’s death, if he were not pondering how he could make that happen.12


RECHLIN-LÄRZ AIRFIELD, GERMANY 13 JANUARY 1942



Because of the difficulties in receiving international news, and the ongoing war, James Martin could not have known that several other countries had been investigating the possibilities of assisted escape systems for many years. Indeed, the first record of any form of ‘ejection system’ reportedly came in 1910, just seven years after the Wright brothers had made the first, heavier-than-air, powered flight at Kitty Hawk, North Carolina. Though little is known about the system, it involved the ‘detonation of an explosive charge’ in the seat.13 And in 1912, a French inventor had trialled an explosively deployed parachute attached to a pilot. Fired out of the cockpit by a cannon, it then deployed to haul the occupant clear.14


And, despite being in the midst of the Second World War, the Germans were also well ahead of the game.





Seven months before Valentine Baker’s death, German test pilot Helmut Schenk climbed into the cockpit of his Heinkel He-280 at the Third Reich’s principal testing ground 60 miles north-west of Berlin.15


At this stage of its development, his experimental jet was incapable of launching on its own. As the tow aircraft hauled Schenk into the air, the runway beneath them glittered with snow and ice. At 7,875 feet it was time to ditch the cable. He gripped the release handle. It was frozen solid. He tugged it harder but could not budge it. He waggled his wings to alert the crew ahead that he had a problem. They misread Schenk’s signal and let go of their end of the hawser, leaving him to wrestle the controls of an underpowered machine with a steel snake dangling from its nose.


There was no way he could land safely.


He had just one chance of survival.


The He-280 was the world’s first turbojet-powered fighter aircraft. It was also one of the first aircraft to be fitted with a ‘Schleudersitzapparat’: a 265-pound, state-of-the-art, compressed-air-powered ‘catapult seat device’ escape system.16 Heinkel had been developing the technology since 1939, firing sandbags and dummies up a rig. They had also completed their first airborne test with a human being. Now it was happening for real.


Schenk discarded his cockpit canopy and pulled the seat release lever, firing the compressed-gas charge and hoping the device would propel him to safety. ‘I was thrown clear of the aircraft without coming into contact with it,’ he said later. ‘During the acceleration I did not lose consciousness or notice any disagreeable feeling.’ He had been shot out 19 feet above his jet. ‘I realised I was revolving considerably and believe I executed a backward somersault, as I recall seeing the aircraft again. I succeeded in jettisoning the catapult seat, which quickly fell away from me. I then pulled my ripcord and the parachute opened perfectly. The opening shock was more violent than that experienced during catapulting.’ Schenk landed safely in the record books, the first man in history to use an ejection seat in an emergency.


While this incredible milestone in aviation history was unknown to most, other leading German manufacturers, such as Dornier and Focke-Wulf, were also working on ejection seats powered by either compressed air or explosive cartridges. Decades ahead of their time, German scientists were even working on a system to convert the entire cockpit into an escape module. Swedish aircraft company Saab had also successfully fired an 80-kilo dummy out of an aircraft travelling at 170mph the same month as Schenk’s escape and, by the end of 1942, many new German fighters and fighter-bombers were fitted with basic escape systems. Heinkel’s compressed-air system was said to have saved the lives of sixty Luftwaffe pilots17 before they, Dornier and Focke-Wulf switched to explosive seats to eject pilots.


History suggests that James Martin had not been aware of these developments, or of the work of earlier pioneers such as RAF Flying Officer Peter William Archdale Dudgeon of 208 Squadron back in the 1930s.18 Dudgeon’s colleagues often wondered why he was seen so rarely in the bar of the Officers’ Mess. His squadron was switching to a new aircraft, the Armstrong Whitworth Atlas biplane, which could achieve over 200mph in a dive, and Dudgeon had realised that escaping pilots and their observer/gunners could be pinned firmly into their seats by the resulting slipstream, making a conventional parachute bail-out near impossible. He set up a drawing board in his bedroom and went to work with draughtsman’s instruments and a box of Meccano.


A few weeks later, he emerged with detailed blueprints and a working scale model for a jack-in-the-box contraption. The Dudgeon seat would be mounted on tubes, each of which contained a powerful compressed spring, held in place by a strong but simple catch. Upon its release, the pilot would be thrust up to the lip of the cockpit, from where he could roll away and release his parachute. In great anticipation, Dudgeon submitted his drawings and model to the Air Ministry, who rejected the idea out of hand and left it to gather dust. It seems that they still believed that aircrew, if given the opportunity, would abandon their damaged aircraft at the drop of a hat rather than go to the trouble of attempting to return it to base. A similar argument had once been voiced against the provision of parachutes to enable crews to bail out of doomed aircraft.





Attitudes in the defence establishment to assisted escape had to change. And they did following the brutal death of Squadron Leader William Davie in January 1944, who, as we saw in the prologue, had been killed while bailing out of a doomed Gloster Meteor. His lifeless body plummeting through the roof of the Royal Aircraft Establishment (RAE) at Farnborough had been the most dramatic and tragic of wake-up calls.19


The RAE had immediately set up a committee to study the challenges of assisted escape, as the pilots who would be flying the new Meteor jets were anxious not to suffer the same fate as Davie. Finally spurred into action in April 1944, the Ministry of Aircraft Production started talking about possible methods of emergency escape. Could pilots be propelled upwards, or downwards? Or maybe they could be saved by part of the aircraft cockpit being blasted away. Then, another challenge. Any device or mechanism would have to cope with the problem of leaving an aircraft at high altitude where a pilot might be disabled by freezing temperatures or killed by lack of oxygen. Another possibility was a brake parachute to slow the whole aircraft down, allowing a pilot to bail out conventionally. The RAF’s Physiology Department was also trying to answer such questions as how much acceleration a human body could withstand if ejected.


These complex issues, and the vagaries of assisted escape systems, were being pondered by many military agencies around the world. Development not only continued in Germany and Sweden, where it had originated, but also now in America, and almost certainly Russia, where news of these ground-breaking systems was slowly filtering through. Britain’s Martin-Baker company, however, provides a useful example of the worldwide challenge to save aviators’ lives.





In the early summer of 1944 Fighter Command despatched a Wing Commander to Denham to seek James Martin’s thoughts on the issue. Although Martin was still focused on aircraft design and had just seen the prototype of his latest fighter, the MB5, embark on its first flight trials, his response was immediate: ‘We could fire them out.’20


In October 1944 the Air Ministry asked James Martin to come up with a design for a prototype escape system.21 In spite of his previous engineering ingenuity and successes, Martin’s relationship with both the RAF and Whitehall was still spiky at best, especially when it came to aircraft design and development, but he leapt at the challenge. Valentine Baker’s death must have been a major factor, but so too was the news that the Air Ministry had given another aircraft manufacturer the same task. The Martin-Baker Aircraft Company was in a race. And James Martin hated losing races.


Presumably still unaware of German and Swedish developments in escape systems, Martin had only a blank page to work from. He had already impressed with his enthusiasm, and the quality and ingenuity of his engineering. In his mind, no problem was insurmountable. In double-quick time he came up with a model and specifications for what he called the ‘Swinging Arm’. In simple terms, a long ‘pole’ constructed of sheet metal would be mounted along the spine of the fuselage, fixed on a pivot just forward of the fin. A hook at the cockpit end of the pole was attached to the pilot’s parachute harness like a fishing rod. When a powerful spring was released, the arm would shoot upwards, pivoting from the fixed end and plucking the pilot up and out of the cockpit. Then, with the aid of aerodynamic forces like a medieval catapult, hurl him clear of the fin to safety where he could deploy his parachute. Martin took his model to the Ministry of Aircraft Production on 11 October 1944. The reaction was so positive that he was asked to show it immediately to the minister, Sir Stafford Cripps, who urged Martin to begin development without delay. The head of research and development at the Ministry heaped praise on the design – ‘it appears simple and most attractive’.


But Martin’s rivals had come up with a similar notion. Martin asked for an aircraft onto which he could fit his Swinging Arm for practical trials. He was told that it would be delivered in two days. Two months later it had still not made an appearance. Martin wrote a stiff letter to the powers that be, demanding to know what was going on. This did not go down well, especially since he had recently aggravated the Ministry with late delivery of his new prototype MB5 aircraft. But after much bridling in Whitehall corridors, Martin’s fuselage arrived in December 1944. But then the Ministry began to have second thoughts. Would a Swinging Arm get a pilot out quickly enough and high enough to avoid contact with the tailfin? And how would it work if the aircraft went into a spin? Martin was asked to continue his development work at his own expense. The arm might be a good halfway house, the mandarins reasoned, until something more sophisticated came along.


The Swinging Arm never swung. Not for the first time, James Martin was ahead of the game. Ever the maverick, with a particular passion for explosives, he was already taking another route. In December 1944 he produced his first drawing of an ejection seat.22


THE MARTIN-BAKER AIRCRAFT COMPANY, DENHAM 24 JANUARY 1945



Martin decided that the most effective way of ejecting aircrew in an emergency would be to have a seat leave the aircraft with an occupant sitting in it. And the most efficient way of making that happen was to attach an explosive charge to the seat to shoot it upwards and out of the aircraft, safely avoiding hitting the tailfin. But how much explosive would be needed and at what angle should the seat be ejected? Those were challenges that a brilliant engineer like Martin could solve. But he was no medic and he had no idea how much explosive force a human body could withstand. There was no point in saving somebody’s life only to cripple them in the process.


Help came to Martin in the shape of a complete human spine, which now sat in his office in a tall glass jar. It was a gift from Peggy Loudon, a general surgeon at Elizabeth Garrett Anderson Hospital in south London, with whom he’d been connected by a twist of fate. Loudon was lodging with the mother of James Martin’s then secretary. When they later met, she was immediately interested in his plans for an ejection seat.


Loudon had gathered extensive experience of the human body’s structure while operating on horrifically injured air-raid casualties during the Luftwaffe’s nightly blitzkrieg bombing of London and other major British cities. Martin was delighted to have a surgeon’s brain to pick about the effects of severe trauma on the body. Loudon explained the workings of the spine in detail. She showed him X-rays of spinal fractures. She gave him bones and damaged lumbar vertebrae to examine. Martin soaked it up enthusiastically, preserving various body parts in the refrigerator at the Denham works, causing those looking for the milk during tea breaks no little distress. Martin’s secretary turned her nose up at the ‘ghastly bits of body’ lurking there. Loudon invited Martin to sit in on her operations and post-mortems. Every time he studied the spine in his office it was a vivid reminder of both the possibilities and the dangers of his current project. Loudon had helped him understand how the spine worked and how injuries were caused, but she could not tell him definitively the physical impact of blasting somebody out of an aircraft. As far as James Martin was concerned, nobody had ever tried it before. He would have to find out for himself.


In one of the Denham workshops Martin’s engineers were putting the finishing touches to the muscular black steel tripod 16 feet high, which he had designed. One of its reclining legs was a ramp fitted with guide rails to the top. The rig looked not unlike a fairground ‘test-your-strength’ game but instead of a puck at its base to be struck with a sledgehammer, there was a rudimentary seat like those used by fighter pilots of the day. Fixed to the back of the seat was a DIY explosion kit Martin had constructed using two telescopic metal tubes. Martin referred to this crucial piece of kit as the ‘ejection gun’. When the ‘gun’ was fired by a gunpowder cartridge, it would shoot the seat up the guide rails.


On 20 January 1945 it was time to try it out. Martin loaded up the seat with 200lb of sandbags, equivalent to just over 14 stone. Standing back, he pulled on a length of cable attached to the firing mechanism. His engineers stood a little further back, apprehensive to say the least. There was a substantial explosion. Martin watched as his ‘ejection seat’ shot rapidly up the rig’s guide rails. It was the first small step in what would be its remarkable journey. But he still had no idea how a living spine would be affected. He called for a human volunteer, preferably one weighing around 14 stone.


Enter Bernard Ignatius Lynch.


The burly, husky-voiced southern Irishman, known always as ‘Benny’, was an engineering fitter in Martin-Baker’s experimental aircraft department. He had previously played a similar role in the Irish Free State Air Corps. Some described him as a likeable rogue. In days of rationing he could lay his hands on anything anybody wanted, by fair means or foul, and was prone to getting himself into trouble with the police. Even his luxuriant handlebar moustache couldn’t conceal his ready grin. Like all his fellow employees, he was devoted to James Martin for whom he had worked for nearly a decade. But nothing had prepared him for what was about to happen.


Martin was never one to hang around, so just four days after the sandbag test, Benny Lynch had cast aside his work overalls for this very special event, electing to appear in one of his best pinstripe suits, polished black lace-up boots, and a freshly laundered white shirt and tie. His moustache, teased and sculpted, was even more striking than usual.


With a ripple of applause from his assembled colleagues, who were relieved that they were not about to take this particular ride, and bullish encouragement and good wishes from James Martin, Lynch hauled himself into the seat and adjusted the shoulder harness that criss-crossed his chest. He also tightened a safety strap across his forehead and rested his arms across his raised knees. He folded one hand over the other and closed his eyes. He looked as though he was ready for a meditation class, not acting as a ballistic guinea pig about to risk limb and possibly life.


If there was a countdown, Lynch did not hear it over the sudden and very loud bang. Triggered again by a sharp tug on the cable attached to the firing mechanism, the ejection gun had fired. He felt a heavy jolt in the small of his back as he accelerated up the ramp. The onlookers gazed at him with a mixture of relief, admiration and disbelief. Lynch’s ascent did not last long. Martin had set the charge so that he came to rest only 4 feet 8 inches from the ground. Lynch, who had experienced 3 ½g (three and a half times the force of gravity) on the way up, slid slowly back down to earth to a chorus of cheers. He unstrapped, stood up, adjusted his jacket, and informed Martin that he had ‘suffered no discomfort’ on his trip. Over the next few days Lynch did two more tests, with Martin progressively increasing the power of the cartridge in the ejection gun. After each one Martin debriefed Lynch on how he felt physically. On his fourth ride Lynch reached a giddy 9 feet 11 inches. This time he did not come down smiling. The explosive kick had been unexpectedly violent. Usually cool and always modest, Benny admitted that he felt like he had been kicked by a horse. He limped off to the pub to recuperate.


Martin went to work on solving the problem with intensive sandbag and Benny Lynch tests and further adjustments to the seat, including modifying the footrests to help the ejectee achieve the correct posture. His ultimate aim was to have a powerful enough explosion to fire a seat – and a pilot – at least 20 feet into the air, safely away from the aircraft’s tailfin, without endangering life. In the following weeks news of Martin’s pioneering if unbelievable invention spread fast. Many were eager to see the rig and test it out, and none more so than Charles Andrews from Aeroplane magazine. He arrived hotfoot at Denham to write an article, and took ride number fourteen. Propelled to a height of 10 feet, he complained of severe back pain. When Martin called the next day to find out if the journalist was okay, he was told: ‘He’s in hospital.’


‘What? Why?’


‘He’s broken his back.’


Although Andrews had reached a peak force of only 4g, it had happened so quickly that his vertebrae had been crushed. Martin could not understand how his system had produced such devastating results. He was sufficiently alarmed to seek Peggy Loudon’s surgical advice. Back in his office he devoted yet more study to the spine in the glass cabinet. How could he square the circle of an explosive charge that would successfully fire a pilot out of a cockpit but without so much force that his life would be put at risk? Back then Martin had no reliable information on how much g-force a pilot could withstand during ejection without causing serious physical injury, especially to his back.23


G is the measure of acceleration due to gravity and the effect it has on the body. As humans we are all normally subject to a force of 1g. Rapid increases in velocity or sudden changes of direction are measured in further units of gravity. Speeding around a tight bend in a car might result in a 2g force, a rollercoaster might produce perhaps 3–4g. Most humans could safely withstand around 7–9g, but only for a matter of seconds. At 9g the body feels nine times heavier than usual, so a 12 stone (76.2 kilo) pilot would feel 108 stone (914 kilos). Blood would rush to the feet and the heart would not be able to pump hard enough to bring this heavier blood back to the brain. So vision would narrow to a tunnel and then go black. If the acceleration did not decrease, a pilot could pass out, lose control of the aircraft and be killed. A very rapid onset of high g-force could also crush internal organs and bones.24


None of this would have been of any consolation to Charles Andrews, but his injuries did help increase Martin’s understanding of the effects of g-force on the spine. He fitted a high-speed camera to the rig, an indicator to the seat and painted the guide rails in black and white stripes so he could measure acceleration by the inch. By studying the high-speed film of many tests and comparing them to the X-rays of Charles Andrews’ injuries, Martin was to make a major discovery. It was not the amount of g that was significant, but the speed at which it was imposed.


To reduce this rate of the sudden onset of g, he devised a two-cartridge ejection gun. When fired, the first stage would raise the seat smoothly. The second cartridge, activated by flame from the first, boosted the seat further, building up the speed to 60 feet per second, the maximum needed for safe ejection.


Martin had also placed the firing handle above the occupant’s head. When yanked forwards and downwards it pulled the connecting cable attached to the ‘sear’ – the wedge of metal that held the firing bolt safely back – from the ejection gun. When released, the bolt came down like the hammer on a shotgun, to hit the detonator firing the first cartridge housed in the ejection gun. Importantly, pulling the handle out and down not only brought out a screen like a roller-blind to protect the ejectee’s face, the motion also ensured that the pilot assumed the correct posture in the seat.


Modifications made, tests continued with Lynch as principal rig-jockey. The original 16-footer had been replaced by a monster 65 feet high, described by one observer as a ‘terrifying tramway on which the test men could experience the full thrust of an authentic ejection’.25 Lynch was shot up the rail to a height of over 26 feet without mishap. By March 1945 Martin’s ejection seat was ready for flight tests.


With his rivals still in the race, Martin carried out a series of successful airborne tests ejecting life-size dummies out of aircraft at varying speeds. But, as with the rig, the ejection seat could only really be assessed in flight with a human occupant. While others suddenly remembered they had something safer to do, the redoubtable Benny Lynch once again volunteered. He headed to RAF Ringway near Manchester for training with the taskmasters of the Parachute Regiment.


In just four months, Martin had achieved a great deal with his new technology and silenced many doubters. In April 1945 the Ministry of Aircraft Production issued Martin-Baker with a £10,000 contract to produce two high-speed pilot ejection units. They would provide a Gloster Meteor jet fighter for his use. There were 180 human and dummy rig tests between April and June and Martin’s Denham neighbours were well used to the daily claps of thunder and the sound of steel in motion. Notable RAF figures from Fighter Command and the Institute of Aviation Medicine came to Denham to ride up the rig, as did Royal Navy officers and members of the Ministry of Aircraft Production. Heads nodded in approval, and some relief, when they returned to terra firma in one piece.


On 24 April 1945 Martin had also completed the first ground test ejection of a dummy from a static aircraft for the benefit of the RAF’s Physiology Department, which had queried some of the rig data supplied by Martin on injury risks. It was satisfied that ejection at a maximum 9–10g would not cause injury to aircrew. Martin, meanwhile, was working on a new, less aggressive and more effective explosive for his cartridges. But his main focus was still on the flight tests which continued through that year.





Escape system developments were also continuing apace in America. Since the fall of Nazi Germany in May 1945, the US Army Air Force Intelligence Service had seized a huge amount of German military data and equipment in Operation LUSTY, which its scientists and engineers were analysing eagerly. This included a wide variety of Luftwaffe aircraft and their largely unknown ejection seat technology. The discovery would give a boost to the American entry into the escape-systems race. Russian aircraft manufacturers were also picking up where the Germans had left off, and Saab, too, was still very much in the game.26 A game James Martin had become even more determined to win.


Here was a man driven by his compassion for aviators, for whom he had enormous respect, and a keen commercial instinct. The RAF needed him to come out on top. The war in Europe was over, but it was still losing horrifying numbers of aircraft. In 1945, 592 had gone down in accidents, resulting in more than 600 deaths. In 1946 it was 1,014, with nearly 700 fatalities.27 Other air forces were suffering similar losses.


The ejection seat could not come soon enough.





But the seat was only half the equation. Once it – and the pilot – were safely out of the aircraft, the seat needed to be properly stabilised so that the pilot could release himself, fall free and then deploy his personal parachute and descend to safety. It was time for Martin to invent and fit another ‘gun’ to the seat. Once the seat was just clear of the aircraft, the so-called ‘drogue gun’ would then automatically fire out a metal weight known as the ‘bullet’. A line was attached from the top of the bullet to a ‘drogue parachute’ contained in the seat itself. When the gun fired, the bullet pulled out the drogue from its canister and into the slipstream where it instantly deployed on long lines, avoiding becoming entangled with the seat. Once inflated, the drogue would stabilise the seat and prevent it, and the pilot, tumbling.


After trial-and-error experiments, as some in the air establishment saw them, using different sizes of drogue with canopies and cables that had twisted, tangled with the seat or simply snapped free because of the forces they had to endure, Martin had settled on a drogue parachute 2 feet in diameter, with twelve nylon lines and a 7 ½-inch vent hole to reduce the severity of deployment. It was successfully tested at 350mph.


After two years of extensive research and tests, with countless steps both forwards and back, now came the ultimate challenge. Could James Martin’s seat actually save the life of a human being? Operational pilots were not going to put their trust in dummies. Dummies could not be debriefed. Dummies could not tell you how it felt to be shot out of an aircraft in flight, or confirm that a body could survive the stresses that Martin’s experiments indicated were possible.


Luckily, Benny Lynch had returned from his parachute training. He even looked a little leaner. Martin was pleased to see him. With Benny back, it was nearly time to reach for the sky.










CHAPTER TWO A CURIOUS CONTRAPTION



MARTIN-BAKER AIRFIELD, CHALGROVE, OXFORDSHIRE 24 JULY 1946



Benny Lynch had swapped his pinstripe suit for mechanic’s overalls once more, but this time they were topped off with a Biggles-style leather flying helmet. He acknowledged the small group of observers who had assembled in high expectation that summer’s evening. They came from the RAF, the Air Ministry and the Royal Aircraft Establishment. Representatives were also present from the US Army Air Force and the US Navy, which had already placed an order with Martin-Baker for a 100-foot test rig together with a complete ejection seat.1


Lynch was beaming. Whether out of bravery or bravado, he was not letting on. Rumour within Martin-Baker had it that Martin would give Lynch a tot of whisky before a test. And possibly afterwards too.2 James Martin did not appear to share his go-to man’s confidence. His brow was furrowed and he was short on conversation. ‘I hate the live tests far worse than the fellows who actually make them,’ he later said. ‘And I hated the very thought of the first one worst of all.’ He had accepted sole responsibility if anything went wrong, and still had visions of the day that Valentine Baker didn’t make it home.


Meteor EE416 boasted two ejection seats, both untested. After finishing a final cigarette, Lynch put on his parachute and climbed into the aircraft where he lowered himself into the seat which had been installed in the modified ammunition bay behind the pilot.3 He pulled the seat harness over his shoulders and strapped himself in. His pilot for the test, Captain Jack Scott, strapped himself in too.


The clock ticked towards 9pm. Take-off had been scheduled for a window during which the meteorologists forecast the winds would be lightest. With a final wave, they taxied out and were airborne. Another aircraft, fitted with a camera, followed, recording every moment of the test. Watching the two climb high into the sky, Martin knew this summer’s evening was the point of no return. Scott levelled off at 8,000 feet, the starting point for his run over the airfield. Lynch’s mouth was suddenly parchment dry. ‘I never felt so lonely in my whole damned life.’4 But he had any fear fully under control, unlike some on the ground who would later confess to having screwed their eyes shut. As one observer put it: ‘The test man is a technician fitted for his responsibilities by attitude, aptitude and experience. Benny Lynch was, every nerve and muscle of him, a test man.’


Jack Scott checked his instruments but he only had thoughts for the courageous colleague sitting behind him, separated by an armour-plated partition. He increased his speed steadily to 320mph. In Lynch’s compartment a row of coloured lights began to wink at him in sequence. There was no intercom communication in a Meteor. Each light signified a different stage in the process. The red bulb glowed. Five seconds to ejection. The green flashed on. Lynch pushed a button underneath it. Now Scott knew Lynch was ready to go.


At 9.15, Bernard Ignatius Lynch reached for the handle above his head. He pulled it sharply out and then down towards his chest. The guard was over his face. Lynch was firmly anchored, his back straight and strong. Almost instantaneously there was a flash of flame and a puff of smoke as the two cartridges fired perfectly in sequence. The seat raced up its runners at 60 feet a second and shot Lynch into the unknown.


‘The punch was powerful but not painful,’ Lynch recalled. ‘The slipstream threw me over on my back.’ The air blast was pushing him at 300mph in one direction while the explosive thrust of his seat was forcing him upwards. ‘It was pretty confusing. On top of that, the noise in the first few moments was deafening.’ Once Lynch had risen 24 feet, the drogue gun fired, blasting the stabilising parachute out from the top of his seat.


So far, so good. The Meteor was gone. All was quiet. Benny Lynch was safely in his seat at 7,000 feet. But his job was only half completed. The worst was still ahead. He now had to manually get rid of the seat so he could then deploy his personal parachute. If he was still attached to the seat when he landed, he could be killed. The seat harness straps were attached to him over the straps for his own parachute. If he confused the two release buckles and jettisoned his parachute by mistake, he was in deep trouble. He had to be careful. He felt for the seat harness release and pulled. He felt it loosen. He kicked his body forward.


Lynch fell out of the seat and into space.


Those on the ground training their binoculars upwards could see nothing. It was purely something to do as the seconds ticked by; Lynch was too far away to be seen. Benny Lynch, now in free-fall, began counting, as the Parachute Regiment instructors had drummed into him.


One second, two seconds, three…


He must wait eight seconds before reaching for the ripcord on his personal parachute. He needed plenty of space between himself and the seat now floating down on its own recovery parachute, fitted for the test, or he risked becoming entangled as they dropped away.5


Slowly.


Don’t rush.


Six seconds, seven, eight.


Lynch pulled his ripcord. He was wrenched sharply upwards as his parachute canopy billowed out. It was a beautiful sight. The whole sequence had taken nearly thirty seconds from pulling the ejection handle until his own parachute deployed.6 There was a slight breeze. He looked around, taking in the neat patchwork of rural England beneath him. And then the airfield came into view.


Now James Martin saw him. He could unclench his fists. One man on one parachute descending serenely ushered in the era of the Martin-Baker Aircraft Company’s ejection seat. Benny Lynch made a textbook landing exactly as he had been taught. He got to his feet, hauled in his canopy and removed his Biggles helmet. He had cemented his place in British aviation history. The icing on the cake was a public house within easy walking distance, where he rewarded himself with a welcome-home pint.


As Scott climbed down from the Meteor onto the runway, there were handshakes all round. James Martin and the RAF brass congratulated each other. Safe ejection from an aircraft was now a reality.





That same July, 1946, a Gothenburg newspaper recorded a moment of similar excitement. It splashed the headline: ‘Charge Under Seat Delivered Pilot from Certain Death’. Following a mid-air collision, a Swedish fighter pilot owed his life to a Saab ejection seat that had gone into production in 1943.7


The first live test ejection in America took place in August 1946 over Wright-Patterson Air Force Base in Ohio, when Sergeant Lawrence Lambert used an American seat to punch out of a P-61 Black Widow night fighter. It was a fitting location for making history. Wright Field was named after Wilbur and Orville Wright, who had built and tested two of their Flyer aircraft there in 1904 and 1905.


The year before Lambert’s ejection, a recovered German seat had been shipped to Wright Field for study courtesy of Operation LUSTY. Because of the shortages of steel the Germans experienced in the latter stages of the war, the seat was actually constructed of laminated wood. Even so, the captured technology was to prove invaluable in America’s early development of ejection seats. Lambert’s seat was also explosively operated, as one engineer involved in the trials explained: ‘It thrust the seat/man combination up the rail mounted on the rear of the cockpit at a high initial velocity and hurled it from the aircraft.’ Like the Martin-Baker seat, Larry Lambert had to physically free himself before manually deploying his own parachute.8


It was also in August 1946 that James Martin arrived at the US Navy Yard in Philadelphia. Already eyeing up his potential export market, he was there to supervise the use of his recently installed 100-foot test rig. After successful dummy and human runs, his hosts asked for guarantees of the Martin-Baker seat’s performance. ‘I won’t give you any,’ he told them robustly. ‘If you don’t like it, you can throw it in the Delaware River.’9 The US Navy duly modified a Douglas A-26 Invader, a twin-engine light bomber, to install a Martin-Baker seat in the rear gunner’s position in which a willing volunteer successfully ejected at 5,000 feet and a speed of 250mph on 1 November 1946. The live test was staged to convince doubting US Navy airmen that it was reliable and safe to use.10


Like their RAF counterparts, many American pilots still had strong misgivings about trusting their fate to a metal seat packed with explosives.





After Benny Lynch’s first live test, Martin had further refined the initial version of the seat, reducing its weight and improving its performance at different speeds and altitudes and in variable weather conditions over the course of thirty-one dummy ejections. After those many seat modifications and redesigns, Benny Lynch completed the second live airborne ejection on 11 August 1947. Having left the Meteor at 6,000 feet and 200mph, he successfully disengaged himself from the seat and was under his fully developed personal parachute just eight seconds after the ejection.11 While it was still a prototype, he’d put his trust in what would become the Martin-Baker Mk1 – the company’s first production seat.


Martin and the Air Ministry were, as usual, moving at different speeds. Now fifty-four, Valentine Baker’s age when he died, the inventor was even more restless and keen to forge ahead. The Air Ministry was circumspect and cautious. It had discovered on a visit to Denham that Martin was determined to now design a fully automatic ejection seat, where the whole process, from pulling the handle to the pilot’s personal parachute deploying, was completely automated. While not opposed to such a system, the mandarins insisted that he work in stages. They said that any work on a fully automatic seat should be put on hold until a manual seat, in which an ejectee had to open their own parachute, had been put into full production. But Martin was adamant an automatic seat was the way ahead. There was more friction. An angry exchange of letters.12


CHALGROVE AIRFIELD 14 AUGUST 1947



James Martin was buoyant. He had received a letter from the Air Ministry telling him that, ‘if some outstanding points could be settled satisfactorily, the decision will be in favour of your firm’. The Martin-Baker Mk1 seat, close to completion after the many dummy tests and Lynch’s second airborne outing, would be fitted as standard to all new military jet aircraft. But before formal confirmation, Martin was required to carry out a series of human airborne test ejections to prove its success rate to the sceptics. Given the number of tests required, it was obvious that Benny Lynch could not do them all. Martin needed back-up. Peter Page, another mechanic who had joined the company after serving in the Parachute Regiment, was keen to bring his wartime skills to the programme. The day after Lynch’s second test, Page had also ejected from a Meteor at 6,000 feet and 200mph.


Two days later Martin decided that he needed to up the ante. On Page’s second test, he was to eject at 400mph, the fastest ever attempted. But on this occasion, the guinea pig would be the last to find out.


Page shot out of the aircraft a fraction of a second after he fired the seat.13 The ejection itself was perfect. But as he rose clear of the jet, the 400mph slipstream hit him as hard as if he had driven into a brick wall. Then, the jolt of the seat’s stabilising parachute opening nearly jerked him out of his harness. Page’s feet were torn from the seat’s footrests. His body slewed sideways. His legs were now dangling out of the seat. He was flailing around, 6,000 feet above the airfield. He still had to locate and unbuckle the seat harness and fall free, ready to deploy his own parachute. His hands clawed to find the seat’s release catch. But at some point in the chaos, he also pulled his own ripcord and the bundle of rigging lines and folds of nylon canopy escaped from his parachute pack and wrapped themselves around both himself and the seat.


Page now faced a terrifying dilemma. Even if he managed to release himself from the seat and it floated away, there was a real danger that his own, already released parachute, would not open properly when he dropped clear and he would plummet into the ground. Or he could stay buckled into the seat and take his chances. There was no choice really. He stayed in the seat. As a professional parachutist he would have stayed focused as he fell, trying not to think of what damage he would sustain when the combined weight of him and the seat hit the ground. The seat’s own parachute (luckily, as it was a test device, the seat itself had yet another parachute fitted to aid recovery) had slowed his descent somewhat, but he was still hurtling back to earth at an alarming speed. Closing in on the airfield he was desperately trying to shift back into a proper sitting position.


James Martin was horrified. Onlookers hoped for a miracle. Page smacked onto the concrete runway with a sickening thump. When they reached him, he was in a terrible mess. He looked to be paralysed and was finding it almost impossible to breathe. It did not take the hospital doctors long to tell Martin that his man had broken his neck. He was lucky to be alive but, even so, from his hospital bed Page said he was ‘satisfied’ that he ‘had done his stuff by paving the way’ in what was a British success story. He spent six months in hospital wearing a special body cast to repair the spinal damage.


Martin was distressed. He needed time to decide if it was safe to continue the programme. He made another simple modification to the seat: a safety strap over the ripcord housing which would prevent another premature activation of an ejectee’s own parachute.


On 29 August, fifteen days after Page’s accident, the Chalgrove Meteor was back in the air at 12,000 feet and now 420mph. This time, Benny Lynch landed perfectly, except for slight bruising to his legs, a detail that Martin did not share with the Air Ministry. More importantly, he had finally proven the smoothness of the ejection gun that fired the seat, the effective protection afforded by the face screen, the efficiency of the stabilising drogue, and the ability of an ejectee to release themselves from the seat and deploy their personal parachute.





Martin-Baker was then asked to put the ejection seat through its paces in front of the public at a Battle of Britain air display at RAF Benson in Oxfordshire on 20 September. Martin agreed as long as the test was done at low speed. His dynamic duo took to the skies once more. Scott gave the signal to leave the aircraft. Lynch pulled down the face screen. And nothing happened.


The ejection gun had failed to fire.


Scott had no choice but to return the Meteor to the airfield, both men terrified that the malfunctioning seat might explode at any moment. The closer they got to the ground, the greater the danger for Lynch. An ejection at low altitude would kill him. Even if he managed to separate himself from the seat and pull his ripcord, his parachute would not have time to open properly.


Scott approached the runway gingerly, hoping to achieve the smoothest landing of his life. A rapid inspection of the seat revealed the problem. A modified sear on the firing bolt had been fitted to the ejection gun at the request of the Air Ministry but much against Martin’s wishes. It had failed to properly release the bolt and fire the first charge, something for which he would later chastise the desk jockeys of Whitehall. Martin’s tried-and-tested sear was quickly reinstalled in its place and the problem was fixed. Scott, meanwhile, was only too aware that several thousand spectators were feeling short-changed and he asked Lynch if he fancied going up again. For once Benny’s courage and good humour deserted him. He would – understandably – sit this one out.


In a truly astonishing turn of events, ‘Mr Keyes’, a spectator at the air show, suddenly rushed out of the crowd, volunteering enthusiastically to take Lynch’s place.14 Three weeks earlier Keyes had met James Martin and told him how much he would like to ‘have a go’ on an ejection seat. Martin had turned him down flat. He was not prepared to take that risk with an amateur. Especially not one who, it transpired, had extremely poor eyesight. But Martin was not at the RAF Benson display and, bafflingly, the company’s on-site engineer decided that allowing an untrained civilian to try out the ejection seat would be a good idea. He gave Keyes the nod.


Scott briefed the excited Keyes on the ejection procedure. Keyes told his pilot that he wanted to delay pulling his ripcord. Scott ruled that out. He must stick to his instructions, or that was the end of it. Keyes promised he would follow the protocol. Scott was not convinced that he had been listening, so took him higher than he would have done with Lynch, to allow his new passenger and ejection-seat-tester more time to get rid of the seat and begin his parachute descent. At 4,500 feet Scott gave Keyes the green light to eject. Initially, everything went as it should have done. Mr Keyes, until a few moments before a mere civilian air-show spectator, pulled the ejection handle and shot out of the aircraft, then jettisoned the seat. He was having the time of his life. Jack Scott looked down, expecting to see a parachute. He was horrified to see Keyes plummeting earthwards, with no hint of a billowing canopy. Surely it couldn’t have malfunctioned?


As Keyes had ejected, his goggles had blown off. He could barely see beyond his own nose and only pulled his ripcord when the green blur of the airfield swam into view. Too late. His canopy opened just as he bulleted into the ground in front of the horrified crowd. Keyes lay unconscious in hospital for three days. Though comprehensively battered and bruised, amazingly he had not broken any bones. When Keyes woke up, James Martin was probably one of the most relieved men in Britain.


The Air Ministry was not amused. Martin was told that their Meteor was not to be used for unauthorised joyrides. ‘The incidents at Benson were deplorable,’ they said, ‘particularly as they occurred in the presence of a large crowd and are likely to bring ejection equipment into disrepute.’15





Back on the ground, testing on the rigs at Denham continued as Martin sought to perfect his ejection seat. Former Second World War bomber pilot Jo Lancaster was one of the many visitors to try it out there in 1947. Following his first tour in 1941, Jo had converted to Lancaster bombers for his second. Now retired from the RAF, he was working as a civilian test pilot for Saunders-Roe, which made flying boats on the Isle of Wight. ‘I went up to Martin-Baker with my boss,’ he remembered. ‘It was the first time I had ever seen the ejection seat test rig. It all looked most concerning.’16


Jo’s boss went first.


‘He pulled the face screen handle and this damn contraption just shot up the tripod. It looked completely mad, like some out-of-control fairground ride. I thought, Bloody hell, I want to turn around and go home.’ But there was no way out. Feeling rather apprehensive, Jo strapped himself in. ‘I pulled the handle and there was a huge bang. The next thing I knew I was 20 feet in the air and looking down at my feet. It was a harsh ride. My head was thrown forwards and afterwards my backside was quite sore from the upwards blast.’


Still in pain, Jo later went to see his GP and explained what had happened. His doctor looked at him blankly. ‘He had obviously never heard of an ejection seat and couldn’t understand what I was talking about. I think he thought I was a bit mad.’ The pain did not go away for several months but Jo managed to ignore it. There was one thing he could not ignore. ‘My initial suspicions about this curious new device had not been calmed.’ Like many pilots who had minimal information about the fledgling ejection seat and its airborne tests, he came to a conclusion: ‘It was a bloody dangerous invention!’


[image: Image]


On 2 January 1948 the Air Ministry cancelled its contracts with competing engineering firms; Martin had won his race. Dangerous or not, the Martin-Baker Mk1 ejection seat could go into production.


For Jo Lancaster there was a consolation. ‘I simply couldn’t imagine any circumstances where I would ever need to use it.’


MONDAY, 30 MAY 1949


Jo was flying his boomerang-shaped AW52 ‘Flying Wing’ prototype jet, partway through his test flight from Bitteswell Airfield in Leicestershire. He had climbed into bright sunshine at 5,000 feet and began a shallow dive to begin the next phase of the test when everything began to go wrong. Every few seconds the jet climbed 8 feet and then slammed back down, hurling him around the cockpit. ‘It was so violent I couldn’t see anything on my instruments. There was an overwhelming noise of shaking and rattling as the metal structure was stretched.’ The aircraft was threatening to break up. He could no longer control it and he was running out of time.


He was nearly down to 3,000 feet, plunging towards certain death. But he was sitting on a piece of apparatus that he and many pilots still viewed with deep suspicion, if not fear, dismissively terming the recently installed ejection seats simply as ‘bang seats’. Jo thought briefly of his wife Betty and their young son Graham at home a few miles to his west near Coventry. He had no choice. The ‘bang seat’ was his last chance of escaping the plummeting aircraft and seeing his beloved wife and child again. ‘I knew I just had to get out.’


He tried to recall the drills he would need.


First, get rid of the cockpit canopy.


The hood jettison toggle was in front of him, to the left of the control column. He reached forward with his left hand and yanked it. Instantly, the Flying Wing’s cockpit canopy flew away. The noise of the jet and its slipstream was now deafening. Simultaneously he flexed his arms, reached up over his head and felt for the ejection handle. Grabbing it firmly with both hands, he pulled it down in front of his face with all his strength.


A fraction of a second pause then an enormous explosion as the first cartridge in the ejection gun fired, almost instantly igniting the second. The seat was on the move and travelling fast up its rails. It was like being in a weird dream and Jo’s thoughts were scrambling – ‘it was all totally unbelievable’.


Before ejecting, Jo should have put his feet on the rests at the bottom of the seat. He was lucky he didn’t. ‘If I had done that, the spectacle-shaped control stick in front of me would have been in the way and seriously damaged my knees as I rose up.’ There was some violent tumbling then another jerk. The drogue parachute had fired out to stabilise the seat as it shot out of the aircraft.


Then nothing. The Flying Wing was nowhere to be seen. It was as though it had been airbrushed from the sky.


Jo Lancaster had ejected successfully at 3,000 feet.


In the silence, time appeared to be standing still, while everything was also happening very quickly. Quicker than Jo could comprehend. The next thing he remembered ‘was sitting strapped in my seat, leaning forward at about 45 degrees and looking down at the ground. The green fields were approaching me rather quickly.’


His senses kicked back in. He was wearing two harnesses, one for his parachute and another attaching him to the seat. He had to get rid of the seat fast. He felt gingerly for its release buckle across his sternum. ‘I knew I had to be careful not to release my parachute harness which sat underneath it.’ Now, sure he had got the right one, he pressed and twisted. He wriggled the harness free of his shoulders and, still tilted forwards, literally fell out of the seat. He was alone and in free-fall; the ground approaching even faster. He reached for his parachute’s ripcord and pulled it hard. He felt a massive jerk under each armpit and was wrenched upwards. His parachute had fully inflated. For the first time, he felt safe.


From pulling the ejection seat handle in his cockpit to being under his own parachute had taken around thirty seconds.17


In the countryside below, life was carrying on regardless of the unfolding aerial drama, though a local baker loading his van at the windmill in the market town of Southam did look up when he heard the then unusual sound of a jet engine. He was astounded to see what looked like a giant wing losing height then crashing just a few miles away.18 Jo’s AW52 had carried on without him, skimming across the treetops at 400mph before crashing, ripping out its engines on impact and breaking into pieces.


Jo was now floating serenely towards the ground. But where was the metal seat? Still falling and, if it hit him, he would be in serious trouble. He craned his neck to locate it. Out of nowhere it shot past him and disappeared.19 Too close for comfort. With the aircraft gone, and the ejection seat accounted for, Jo looked for somewhere safe to land. The breeze had stiffened and he realised it was sweeping him straight towards the Grand Union Canal a few hundred feet below. He tried to remember his wartime parachute drills. He tugged on one line after another, trying to change direction, but only succeeded in swinging alarmingly backwards and forwards.


He was still heading for the water now 100 feet below.


He had no option but to take whatever fate decided to throw at him. The ground raced up to meet him. He went through a hedge like a pendulum and crumpled down hard, landing shoulder-first a few feet from the water. He had come down behind the Cuttle Inn at Long Itchington in Warwickshire, just 19 miles from Bitteswell airfield where he had started this eventful day.


For a while he lay there stunned, trying to make sense of the drama that had engulfed him for the last few minutes. It was all a blur. He staggered to his feet and freed himself from his harness. He was gasping for air. The wind had been knocked out of his lungs and he was sure he had broken his shoulder. He had to get help. He heard a voice calling to him. A nearby farmer ran up and helped him gather up his parachute. ‘He took me to his farmhouse 100 yards away where his wife produced a cup of tea.’


Apart from the relief of being alive, one thought continued to reverberate through Jo’s mind. What if somebody had been sitting behind him in the observer’s seat of the AW52 as had been the case on previous test flights? Only the pilot had an ejection seat. ‘If there had been somebody sitting there that day, with no means of ejecting, I could not have left him to die. I would have tried to stay with the aircraft and we would have gone down together. Thank God I didn’t have to make that decision.’ Jo would not be the last aviator to face the horrifying prospect of ejecting and leaving a friend to die in a stricken aircraft.


Using the farmer’s phone, he called his base at Bitteswell. One of his fellow test pilots answered. ‘I simply said, “I’ve ejected.” ’ The tumultuous events of the day, and his increasing pain, robbed Jo of any further words. Armstrong Whitworth sent a truck to collect him, and his ejection seat which was found intact about half a mile from where he landed.


Back at the factory he saw the company doctor and was whisked to hospital for X-rays. Later he rang his wife Betty to tell her what had happened, and to reassure her that he was safe. ‘She didn’t seem very impressed that I’d been in such danger.’ The X-rays revealed that, as well as losing a large chip of bone from his right shoulder, Jo had fractured his second and third lumbar vertebrae. ‘They also said it was the second time it had happened – it turned out that I’d actually broken my back on that test-rig ejection in January 1947.’


Jo Lancaster had become the first British aviator to eject successfully from an aircraft in an emergency. Relief and jubilation at the Martin-Baker Aircraft Company were palpable, coursing through the Denham factory from James Martin’s office to the engineers and mechanics on the shop floor. History had been made. The technology, although still basic, worked in the real world. The national press had a field day, vividly describing the loss of a ‘top secret’ Flying Wing aircraft and celebrating Jo Lancaster’s dramatic escape thanks to Martin’s invention.


Martin was not one to rest on such a notable achievement. He knew his greatest challenge remained: to get pilots out of a doomed aircraft even quicker in a fully automated seat, where the ejection seat itself completed all the actions from firing to deploying the pilot’s parachute.


Bones mended and bruises healed, Jo Lancaster was cleared to return to test-flying two months later. His medical report noted he was fit ‘but not to be exposed to hazards of Martin-Baker ejector seat’. Which was rather like telling a sailor they could go to sea, but not in a vessel fitted with lifeboats. Jo ignored the advice.


Sometime after his great escape, a small, custom-made wooden box arrived in the post at Armstrong Whitworth. It was stamped: ‘Danger – High Explosive!’ Jo smiled when he opened it. ‘Inside, there was a congratulatory letter from James Martin himself, and a gold Rolex wristwatch very nicely engraved with my name and the date of my ejection: 30/5/1949.’


Jo Lancaster, now officially Martin-Baker ejectee number one, had no idea that eventually many thousands of other aviators would, just like him, owe their lives to an invention that he and many other pilots initially dismissed as an impractical and downright dangerous ‘contraption’.


A contraption that was about to be tested to the limit in the post-Second World War era of regional conflicts.
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