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Introduction – The Myth and the Machine

There are certain objects in history that transcend their original purpose and become something else entirely. The Spitfire is one of them. Say the word aloud in Britain and watch what happens. Eyes light up. People who can barely tell a Boeing from a budgerigar will suddenly have opinions. The Spitfire is not just an aeroplane. It is a feeling, a memory, a shorthand for an entire national story about standing alone, making do, and somehow winning through. It is the underdog that barked back, the plucky little fighter that saved the nation. Except, of course, the real story is far messier, stranger, and more interesting than the myth. 
This book is about that real story. It is about the people, the politics, the accidents, the near-disasters, and the sheer bloody-minded determination that brought the Spitfire into being. It is about a designer who smoked himself to death whilst drawing the most beautiful fighter of the war. It is about factory workers who had never built anything more complicated than a kettle, suddenly expected to produce precision aircraft components. It is about test pilots who flew prototypes held together with hope and rivets. And it is about the invisible wings, the women who ferried these precious machines across Britain, often in appalling weather, with no radios, no weapons, and no recognition.
The mythology around the Spitfire is so thick you could spread it on toast. Some of it is true. The Spitfire was, by any measure, a remarkable achievement. It was fast, manoeuvrable, and it looked like it was going at four hundred miles per hour even when sitting still on the tarmac. 
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Pilots loved it. The public adored it. Propaganda posters plastered it across every available surface. When people think of the Battle of Britain, they think of Spitfires, even though Hurricanes did most of the heavy lifting. The Spitfire became the symbol of resistance, of defiance, of Britain standing alone against the Nazi war machine.
But here is the thing about symbols: they flatten the truth. They take a complicated, chaotic, often infuriating story and smooth it into something simple and digestible. The real Spitfire story is not simple. It is a tale of bureaucratic bungling, industrial improvisation, brilliant engineering, terrible planning, lucky breaks, and unsung heroes. It is a story in which the prototype nearly killed its test pilot, the production nearly collapsed before it started, and the aircraft that "won the Battle of Britain" was actually only responsible for a fraction of the kills. It is also a story in which hundreds of women risked their lives every day to make sure that the Spitfires actually got from the factory floor to the front line, and yet their contribution has been largely written out of the official narrative.
This is not a book that sets out to debunk the Spitfire legend. That would be churlish and, frankly, a bit dull. The Spitfire deserves its place in history. But legends, like varnish, need to be stripped back occasionally to see what is underneath. And what is underneath is far more fascinating than the glossy story we have been told. It is a story of human beings, with all their flaws and brilliance, trying to build something extraordinary under impossible circumstances. It is a story of compromise, of making things work when they should not, of getting things wrong and then scrambling to fix them before anyone noticed.
The Spitfire was not inevitable. There were dozens of moments when it could have failed, been cancelled, or been replaced by something else. The Air Ministry did not want it. The Treasury certainly did not want to pay for it. Reginald Mitchell, the man who designed it, was dying of cancer and working against the clock. The first prototype was a disaster. The production process was chaos. The RAF squadrons that first received it were not entirely sure what to do with it. And yet, somehow, it worked. Not perfectly, not smoothly, but well enough. Well enough to matter.
One of the strangest aspects of the Spitfire story is how much of it has been airbrushed from memory. We remember the fighter pilots, the few, the aces with their handlebar moustaches and silk scarves. We remember Churchill's speeches and the propaganda posters. We do not remember the women who delivered the planes. The Air Transport Auxiliary, the ATA, was a civilian organisation that ferried military aircraft from factories to operational airfields. It was staffed by pilots who were too old, too young, too foreign, or too female to be allowed into combat. They flew every type of aircraft the RAF had, often with nothing more than a brief set of notes and a prayer. They had no radios, no navigation aids, no parachutes in the early days, and no recognition. They were not allowed to join the RAF. They were not given military ranks. They were paid less than their male colleagues. And yet they delivered over three hundred thousand aircraft during the war, including thousands of Spitfires.
The women of the ATA are not a footnote to the Spitfire story. They are central to it. Without them, the entire production and distribution system would have collapsed. Combat pilots could not be spared to fly Spitfires from Castle Bromwich to Biggin Hill. Someone had to do it, and the someone turned out to be a collection of amateur pilots, barnstormers, flying instructors, and society women who had learned to fly for fun. They were thrown into the deep end of military aviation and told to get on with it. Some of them had barely fifty hours of flying time. Some had never flown anything faster than a Tiger Moth. By the end of the war, they were ferrying four-engine bombers, experimental jets, and captured enemy aircraft. They did this without fuss, without drama, and without much in the way of thanks.
Their story has been told before, but usually as a separate narrative, a sort of "and by the way, there were also some women flying planes" addendum to the main event. This book treats them as an integral part of the Spitfire's history, because that is what they were. The Spitfire could not have been built without the shadow factory system. It could not have been flown without the RAF pilots. And it could not have been delivered without the ATA. All three are part of the same story.
The question this book sets out to answer is not "was the Spitfire good?" Of course it was good. It was brilliant. The question is "how did it happen?" How did a small seaplane company, struggling to stay afloat in the 1930s, produce one of the most iconic aircraft of all time? How did a dying designer create something so beautiful that it still makes people cry eighty years later? How did a production system that was cobbled together from subcontractors, shadow factories, and desperate improvisation manage to churn out over twenty thousand Spitfires? And how did a country that was officially broke, exhausted from one world war and terrified of another, find the money, the will, and the sheer willpower to make it all happen?
The answers are not straightforward. They involve politics, personalities, luck, and a fair amount of chaos. They involve people making decisions for the wrong reasons that turned out to be right, and making decisions for the right reasons that turned out to be disasters. They involve compromise, corner-cutting, inspired guesswork, and the occasional outright lie. They involve engineers arguing with accountants, pilots arguing with designers, and everyone arguing with the Air Ministry.
The Spitfire was not built by a committee. It was built despite committees. It was not the product of careful planning and rational decision-making. It was the product of a handful of talented, stubborn, difficult people who refused to give up, and a great many ordinary people who did extraordinary things because someone needed to. It was built in workshops that had never made aircraft parts before, by workers who learned on the job, using techniques that had been invented the previous week. It was tested by pilots who knew that every flight might be their last. It was delivered by women who were not allowed to wear uniforms but were expected to fly Spitfires through thunderstorms without radios. It was maintained by ground crews who worked eighteen-hour shifts and slept under the wings. It was, in short, a magnificent mess.
This is not a technical manual. There are plenty of those already, and they are excellent if you want to know the precise specifications of the Merlin engine or the mathematics of the elliptical wing. This is a story about people and the machines they made, and what happened when those machines met the brutal reality of war. It is a story about what gets remembered and what gets forgotten, and why. It is a story about the gap between the legend and the truth, and why that gap matters.
The Spitfire is, in many ways, a very British story. Not because of any inherent superiority of British engineering or design, though there was plenty of that, but because of the way it was made. It was a story of muddling through, of making do, of improvising solutions when the proper resources were not available. It was a story of talented amateurs being asked to do impossible things and somehow managing it. It was a story of class, gender, and social hierarchy being both reinforced and quietly subverted. It was a story of terrible decisions being redeemed by good luck and individual initiative. It was, in other words, a story of how things actually get done when the official version does not quite work.
The invisible wings, the women of the ATA, are central to understanding this. They were not supposed to be there. Women were not supposed to fly military aircraft. They were supposed to stay home, make munitions, join the Land Army, do something useful but not dangerous. The idea that women could ferry Spitfires was, to many in the Air Ministry, absurd. And yet they did it, and they did it well, and in doing so they exposed the absurdity of the rules that said they should not. They did not set out to be pioneers or to make a feminist statement. They set out to deliver aeroplanes, because aeroplanes needed delivering and they were qualified to do it. The fact that this was revolutionary was almost incidental.
Their story has taken decades to become widely known, and even now it is often treated as a curiosity rather than a central fact. This is partly because the ATA itself was disbanded almost immediately after the war, and its records were scattered. It is partly because the women themselves were often modest about their achievements, or found that nobody was particularly interested in hearing about them. And it is partly because the official narrative of the war had no room for them. The story was supposed to be about fighter pilots and bomber crews, about men in uniform doing heroic things. There was no space for civilian women in trousers, ferrying planes without guns, doing logistics rather than combat.
But logistics won the war. Not entirely, of course, but far more than the popular narrative admits. The Allies won because they could produce more planes, more tanks, more ships, and more ammunition than the Axis could, and because they could get those things to the right place at the right time. The Spitfire was part of that story. It was not just a weapon. It was a product of an industrial system, a logistics network, and a vast mobilisation of human effort. The women of the ATA were part of that mobilisation, and without them the system would have failed.
This book, then, is an attempt to tell the whole story, or at least more of it than usual. It is a story of engineering and politics, of design and production, of combat and logistics. It is a story of the people who made the Spitfire possible, not just the famous names but the forgotten ones, the ones who did not get medals or newspaper headlines but who were absolutely essential. It is a story of how an aircraft became a legend, and how that legend both captured and distorted the truth.
The mythology of the Spitfire includes some genuinely odd beliefs. There is a persistent idea, for instance, that the Spitfire was somehow naturally superior to every other fighter aircraft of the war, that it was simply better by design, and that this superiority was obvious from the start. This is nonsense. The Spitfire was good, certainly, but so was the Messerschmitt Bf 109, and so was the Focke-Wulf Fw 190 when it appeared. The Spitfire's advantage was not that it was born perfect, but that it could be improved, repeatedly, throughout the war. The basic airframe was so sound that it could be upgraded, modified, and tweaked to keep pace with developments in engine technology, armament, and tactics. This was not luck. It was good design. But it was not magic, and it was not inevitable.
There is also a persistent belief that the Spitfire won the Battle of Britain. This is, at best, a half-truth. The Spitfire did fight in the Battle of Britain, and it fought well, but there were more Hurricanes, and the Hurricanes shot down more German aircraft. The Spitfire was faster and more glamorous, but the Hurricane was tougher, easier to repair, and better suited to shooting down bombers. The RAF needed both. The public, however, fell in love with the Spitfire, and the propaganda machine was happy to encourage this. The Spitfire looked the part. It photographed well. It had curves and grace, where the Hurricane had blunt functionality. And so the Spitfire became the symbol, and the Hurricane became the footnote, which was monumentally unfair but entirely predictable.
The Spitfire's reputation also owes a great deal to timing. It arrived just as Britain needed a symbol of technological prowess and national resilience. The country was broke, frightened, and facing the most powerful military machine in Europe. The Spitfire offered reassurance. It suggested that British engineering was still world-class, that British workers could still build things that mattered, and that Britain could still compete with Germany. Whether any of this was actually true was less important than the fact that people believed it. The Spitfire became a totem, a piece of psychological armour against despair.
This is not to say that the Spitfire did not matter. It did, enormously. But its importance was as much symbolic as military. It was a statement of intent. It was proof that Britain was serious about defending itself. And it was a focal point for all the anxieties and hopes of a nation that knew another war was coming and was not at all sure it could survive it. The Spitfire gave people something to believe in, and in wartime, belief can be as important as bullets.
The other thing that has been largely airbrushed from the story is just how close the whole thing came to failure. The Spitfire was not a sure thing. It was a gamble, and at several points it looked like a losing one. The Air Ministry had doubts. The Treasury had even more doubts. The prototype had serious problems. The production system was a shambles. The early operational squadrons had teething troubles. Any one of these could have derailed the entire project. That they did not was partly due to good decisions and partly due to sheer luck. History is full of brilliant ideas that failed because the timing was wrong, the funding ran out, or someone important lost faith. The Spitfire could easily have been one of them.
Part of the reason it was not is because of the people involved. Reginald Mitchell was dying, and he knew it, and he poured everything he had left into his design. The test pilots who flew the prototypes were brave to the point of recklessness. The factory workers who built the first production models were learning as they went, making things up when the manuals did not help. The RAF pilots who first flew operational Spitfires were willing to forgive its early flaws because they could see its potential. And the women who ferried them were willing to risk their lives for an organisation that would not even let them wear a proper uniform. All of these people believed in the Spitfire before there was good reason to, and that belief kept the project alive when logic said it should be cancelled.
The women of the ATA are particularly interesting in this regard. They were not professional ferry pilots because no such thing existed. They were not military pilots because women were not allowed to be. They were, in the official view, amateurs, enthusiasts, hobbyists who happened to have flying licences. The fact that some of them had thousands of hours of flying experience, or had won air races, or had been flying instructors, was considered irrelevant. They were women, and therefore they were assumed to be less capable, less reliable, and less suitable for the job. The fact that they then went on to prove this assumption comprehensively wrong is one of the quiet satisfactions of the story.
They did so without fanfare. There were no newspaper campaigns demanding equal treatment. There were no protests or petitions. The women of the ATA simply did the job they were asked to do, did it well, and waited for the authorities to notice. This took longer than it should have done. The first eight women were accepted into the ATA in January 1940, but they were restricted to light aircraft, trainers and communications planes. It was not until August 1941 that they were officially cleared to ferry Spitfires, and even then there were grumbles from some quarters. The assumption, always, was that women were less capable, and that therefore they needed to be protected from the more demanding tasks. The women themselves found this infuriating but not particularly surprising. They had been dealing with this sort of thing their entire lives.
What is remarkable is not that they faced discrimination, which was universal and unremarkable at the time, but that they overcame it so completely. By the end of the war, women in the ATA were ferrying every type of aircraft in the RAF inventory, including heavy bombers, experimental jets, and captured enemy planes. They were doing this with less training, less support, and less recognition than their male colleagues, and yet their accident rate was no higher. Some of them, like Diana Barnato Walker, who delivered around two hundred and sixty Spitfires, became legends in their own right, though their legends were much quieter than those of the fighter aces. Others, like Helen Kerly, demonstrated extraordinary skill and composure in emergencies, such as when she safely landed a Mustang with serious technical problems, an achievement that earned her a commendation but little public attention.
The challenge they faced was not just social prejudice, though there was plenty of that. It was the sheer difficulty of the job. Ferry pilots flew alone, often in terrible weather, with no radio contact, no navigation aids beyond a map and a compass, and no backup if things went wrong. They were expected to fly aircraft they had never seen before, sometimes with only a few minutes to read the pilot's notes. They had to find their way across a country where signposts had been removed to confuse German invaders, and where airfields were camouflaged to avoid being bombed. They had to do all this while avoiding barrage balloons, anti-aircraft fire from nervous gunners who shot first and asked questions later, and the occasional marauding German fighter. It was not combat, but it was not safe either. Over the course of the war, one hundred and seventy-four ATA pilots were killed, including fifteen women.
This is the context in which the Spitfire story needs to be understood. It was not just an aircraft. It was the product of an entire system, a vast and complicated network of design, production, testing, delivery, maintenance, and operation. Every part of that system was staffed by human beings, with all their strengths and weaknesses, their prejudices and their courage. The Spitfire worked because the system worked, just barely, and the system worked because the people in it made it work, often against considerable odds.
And it begins, as all good stories should, with a problem. In the 1930s, Britain desperately needed a new fighter, but had no idea what it should look like, how to build it, or how to pay for it. What happened next was, by turns, brilliant, infuriating, and absolutely typical.






  
  Chapter One – A Nation In Need of Wings
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Britain in the 1930s was a country trying very hard not to think about the next war whilst simultaneously being unable to think about anything else. This was not hypocrisy, exactly. It was more like a national form of magical thinking. If we do not spend money on weapons, perhaps we will not need weapons. If we do not build bombers, perhaps nobody will bomb us. If we are reasonable and pacific and frightfully keen on disarmament conferences, perhaps the rest of Europe will be reasonable too. It was a nice idea. It lasted about as long as most nice ideas do when confronted with reality. 
The reality was that Britain had emerged from the First World War exhausted, traumatised, and effectively bankrupt. The nation that had once been able to finance wars on three continents simultaneously was now struggling to pay its bills. The Treasury, which had never been particularly generous at the best of times, was now positively miserly. Every government department was told to tighten its belt, make do, and stop asking for money. The armed forces were hit particularly hard. The Army was cut. The Navy was cut. The Royal Air Force, which had only been founded in 1918, was cut so severely that it barely existed outside of a few squadrons and a great deal of paperwork.
This might have been fine if the rest of the world had agreed to stop being dangerous. Unfortunately, the rest of the world had not read the memo. In Germany, Adolf Hitler had come to power in 1933 with a platform that included, among other deeply concerning ideas, rebuilding the German military in flagrant violation of the Versailles Treaty. In Italy, Benito Mussolini was busy invading Abyssinia and making speeches about restoring the Roman Empire, which nobody took seriously until it became clear that he actually meant it. In Japan, the military had effectively taken control of the government and was eyeing up large portions of China and South-East Asia with unconcealed interest. Spain had collapsed into a civil war that was rapidly becoming a proxy conflict between fascism and communism, with both sides being supplied by their respective backers. The world, in short, was becoming a rather less pleasant place, and Britain was in no position to do much about it.
The problem facing the Air Ministry in the early 1930s was therefore both simple and impossible. Britain needed modern military aircraft. It needed them soon. It needed them in quantity. And it needed them to be better than whatever the Germans, Italians, or Japanese were building. This was asking rather a lot, given that Britain had spent the previous fifteen years trying to pretend that military aviation was not particularly important and could be safely ignored in favour of more pressing concerns like balancing the budget and hosting disarmament conferences.
The Royal Air Force in 1934 was not an impressive organisation. It had some excellent pilots, certainly, and a proud tradition going back to the dogfights over the Western Front. What it did not have was modern equipment. The fighters in service were biplanes, fabric-covered, open-cockpit designs that would not have looked out of place in 1918. They were reliable enough, and some of them were even quite nippy, but they were comprehensively obsolete. The fastest fighter in RAF service could manage about two hundred and twenty miles per hour in a steep dive with a following wind. This was not going to cut it against modern bombers, let alone modern fighters.
The doctrine of the time, such as it was, held that bombers would always get through. This phrase, coined by Stanley Baldwin in a speech to Parliament in 1932, became a sort of mantra for strategic thinking about air power. The bomber, it was believed, was the ultimate weapon. Fast, high-flying bombers could strike at an enemy's cities and industries with impunity, and there was no effective defence against them. Fighters were therefore somewhat beside the point. They might shoot down a few bombers, but they could not stop a determined bomber offensive. The only real defence against bombers was more bombers, to strike back in retaliation. This was the logic that led to the RAF investing heavily in bomber development whilst treating fighters as something of an afterthought.
There were problems with this theory, not least that it was complete nonsense. The idea that bombers would always get through was based on some rather optimistic assumptions about how accurate bombing would be, how much damage it would cause, and how willing civilian populations would be to surrender after being bombed. All of these assumptions would later turn out to be wrong, but in the early 1930s they were taken as gospel. The result was that Britain spent the 1930s preparing to fight a bombing war whilst largely ignoring the possibility that it might need to defend against one.
This began to change, slowly and reluctantly, around 1934. The reason was not any sudden outbreak of strategic wisdom, but rather the fact that Germany was beginning to build an air force. The Luftwaffe, officially founded in 1935, was being created from scratch with modern equipment and a clear sense of purpose. Intelligence reports suggested that Germany was building fighters and bombers that were considerably faster and more capable than anything the RAF had. This was worrying. It was particularly worrying because Britain had no modern fighters to speak of, and no immediate plans to build any.
The Air Ministry therefore issued a specification in 1934 for a new fighter. Specification F.5/34, as it was thrillingly titled, called for a single-seat monoplane fighter with a top speed of at least two hundred and seventy-five miles per hour, four machine guns, and the ability to operate at high altitude. This was quite ambitious by the standards of the time. Most RAF fighters were still biplanes, and the idea of a monoplane fighter was somewhat radical. Monoplanes were faster, certainly, but they were also thought to be less manoeuvrable, harder to land, and generally more difficult to fly. There was considerable debate within the RAF about whether monoplane fighters were actually a good idea.
Several manufacturers responded to F.5/34, including Supermarine, the company that would eventually produce the Spitfire. Their initial design, however, was not the Spitfire. It was a rather ungainly-looking monoplane with a fixed undercarriage and an evaporative cooling system that nobody really trusted. The Air Ministry looked at it, was not particularly impressed, and told Supermarine to try again. This was both a setback and an opportunity. It was a setback because Supermarine had invested time and money in a design that was going nowhere. It was an opportunity because it forced them to think more radically about what a modern fighter should look like.
At the same time, the Air Ministry was beginning to reconsider its entire approach to fighter design. The problem with F.5/34 was that it asked for four machine guns. This seemed like quite a lot in 1934, but some people were beginning to wonder if it was actually enough. Bombers were getting faster and tougher. They had multiple engines, metal construction, and self-sealing fuel tanks. Four rifle-calibre machine guns might not be sufficient to bring down a modern bomber before it dropped its bombs and flew home. What was needed, some argued, was more firepower. A lot more firepower.
This line of thinking led to Specification F.37/34, which was issued later in 1934 and called for a fighter with eight machine guns. Eight. This was an extraordinary number. It was double what any existing fighter carried, and it raised all sorts of questions about weight, ammunition supply, and whether it was even possible to fit eight guns into a single-seat fighter. Some people thought the whole idea was mad. Others thought it was brilliant. The debate rumbled on, and in the meantime, manufacturers were told to design fighters that could carry eight guns if possible, or at least have the potential to be upgraded to carry eight guns if it turned out to be necessary.
Supermarine, by this point, had a new design on the drawing board. It was sleeker, faster, and more ambitious than their previous effort. It had a retractable undercarriage, a more powerful engine, and a wing design that was quite unlike anything else. It was also, on paper at least, capable of carrying eight machine guns. The Air Ministry looked at the design, was cautiously interested, and told Supermarine to build a prototype. This was in 1935. The prototype would not fly until 1936, and it would not enter service until 1938. In the meantime, everyone would have to make do with biplanes and hope that Germany did not start a war before Britain was ready.
The financial constraints were brutal. The Treasury was willing to spend money on rearmament, but only reluctantly, and only after considerable pressure from the Air Ministry and the Foreign Office. Every pound spent on fighters was a pound not spent on something else, and there were a great many something elses that needed funding. The economy was still recovering from the Depression. Unemployment was high. Social spending was a priority. The political pressure to avoid rearmament was intense, because rearmament meant accepting that another war was likely, and nobody wanted to accept that.
There was also the question of what kind of air force Britain actually needed. The RAF was split into different commands, each with its own priorities. Fighter Command, which would later become famous during the Battle of Britain, barely existed in the mid-1930s. Most of the RAF's resources were going into Bomber Command, which was seen as the more important service. The logic was simple: bombers won wars, fighters just defended against them. If you wanted to deter an enemy, you built bombers that could strike at their cities. Fighters were defensive, reactive, and ultimately less important. This was the prevailing view, and it took considerable effort to shift it.
The shift came partly because of technology and partly because of fear. The technology was radar, which was being developed in secret and which promised to give advance warning of incoming bombers. If you knew bombers were coming, you could scramble fighters to intercept them. This made fighters suddenly much more useful. The fear was of what German bombers might do to British cities. London, in particular, was seen as desperately vulnerable. It was a huge target, packed with people and industry, and it was well within range of German airfields. If war came, London would be bombed, and there was a very real possibility that the casualties would be catastrophic. Some estimates suggested that hundreds of thousands of people might be killed in the first few weeks of bombing.
This fear was probably exaggerated, but it was not entirely irrational. Nobody knew how effective strategic bombing would be, because it had never been tried on a large scale. The bombing of cities during the First World War had been limited and sporadic. The bombing of Guernica during the Spanish Civil War in 1937 gave a terrifying glimpse of what modern air power could do to an undefended city. Newsreels showed the devastation, and the British public watched in horror. If that could happen to a small Spanish town, what might happen to London?
The result was a scramble to build fighters. Not just any fighters, but modern, fast, heavily-armed fighters that could intercept bombers before they reached their targets. This meant monoplanes. It meant powerful engines. It meant retractable undercarriages and enclosed cockpits and all the other features that had previously been seen as nice-to-have rather than essential. It also meant spending a great deal of money very quickly, which made the Treasury extremely unhappy but which they grudgingly accepted as necessary.
The problem was that building modern fighters was not easy. The technology was advancing rapidly, and manufacturers were struggling to keep up. Engines were getting more powerful, but they were also more complicated and more prone to failure. Airframes were being made from metal rather than
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FIVE KEY FACTS
ABOUT THE
SPITFIRE MK 1

1. IT FIRST ENTERED SQUADRON SERVICE IN AUGUST

1938

2. ITS MERLIN Il AND Ill ENGINES PRODUCED AROUND

1,030 HORSEPOWER

3. THE MK | CARRIED EIGHT .303 BROWNING MACHINE
GUNS

4. EARLY MK I's LACKED ARMOUR AND SELF-SEALING
FUEL TANKS

5. ONLY ABOUT 1,500 MK I's WERE PRODUCED
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