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      To the Keepers of the Flame
      

   

      

      Preface


      



The publication of this paperback edition of Spies in the Sky has given me the opportunity to make clear what a debt I owe to the Medmenham Collection, the archives held by the Medmenham Club. The Medmenham Club is dedicated to preserving the memory of photo intelligence in the British military. 




The unprecedented access I was given to the Collection was a great privilege and Spies in the Sky has benefited immensely from it. The fabulous range of material held in the Collection includes a mass of official public records that can also be found in the National Archives in Kew, along with a vast amount of private material that is unique to the Collection. This private material includes diaries, unpublished memoirs, notes, photographs and other memorabilia from the Second World War and the post-war era.




I found the Constance Babington Smith papers (referred to in the Endnotes by the prefix ‘CBS Papers’) a particular delight. Babington Smith was a distinguished photo interpreter. As a WAAF officer she led L Section at Medmenham during the war and there are many references to her work as a photo interpreter in Spies in the Sky. In the mid 1950s she went on to write a book about her experiences called Evidence in Camera (see chapter 17). For the writing of her book, Babington Smith met and interviewed many of the key people who had worked at Medmenham. As every good journalist would do, a few hours after each interview she typed up her notes in detail. The pages of these notes are a wonderfully vivid record of memories of life at Medmenham during the war. Many are word-for-word accounts of conversations, as far as they could be remembered.




Babington Smith carried out all her interviews only ten or

eleven years after the war had ended. Obviously memories had

faded a little by then and absolute accuracy certainly cannot be

guaranteed. But as a television producer who has interviewed

hundreds of Second World War veterans fifty, sixty, or even seventy

years after the events they have described, I regarded

finding the typed notes of these interviews rather like finding

a set of interview transcripts recorded just after the war. There

is a freshness in the anecdotes that was a pleasure to read. I felt

the notes of her interviews were like a direct line from the men

and women who had carried out the secret photo intelligence

work at Medmenham.




Oral testimony can never be relied upon solely. Memories

can be fallible and people can have their own agendas for

remembering certain things, and for forgetting or ignoring

others. However, historians are increasingly recognising the

value of oral testimony as an accompaniment to other more traditional,

written sources. And for me, that is exactly what these

papers amounted to. Set alongside the official records, they provide

a deeply personal sense of life at Medmenham during the

highly pressured wartime years. These papers and the other

documents in the Medmenham Collection have never before been used in the writing of a book like Spies in the Sky and I am

grateful for the opportunity I was offered in being given access

to them.






 Taylor Downing, London, February 2012




















   

      

      Prologue


      

      The pilot banked steeply, first to the right and then to the left. Only at this angle could he clearly see the ground he was

         flying directly over, twenty-nine thousand feet below. The sky above was a deep, dark, azure blue. The sun was a fiery ball,

         still low on the distant horizon as the morning was not far advanced. At this height, out of range of the anti-aircraft batteries

         scattered over the countryside below, the landscape looked almost like a map. But it was difficult to detect detail. Flying

         without any guns and with the armour plating in his Spitfire removed to give extra speed, the pilot had to rely on his high

         altitude and on being fast and stealthy, invisible to everything on the ground and to anything that might be up in the stratosphere

         looking for him. He had to be careful not to create a vapour trail, a ‘contrail’, a line of cloud in the sky formed when

         the water vapour from an aircraft’s exhaust condenses and freezes. If a line of white cirrus-type cloud formed behind him

         it would act like a giant pointer in the sky to the tiny speck of his aircraft. He would be visible for miles around. So he

         had to check the weather conditions, the clouds, the temperature, the wind direction, and make sure he was flying just below

         the height at which vapour trails were formed. This would have the added advantage that if an enemy fighter was preparing to attack and

         had climbed higher to dive down on him, the interceptor would immediately send out its own vapour trail signifying its approach.

         There would be a few seconds of critical warning time. Once an interceptor had been spotted, the pilot would ‘open all the

         taps’ – that is push on full throttle – and dive slightly to get away from the enemy fighter. This usually worked.

      


      

      The unheated cockpit was cold, agonisingly cold. There was always the possibility that gauges or measures would freeze up.

         Frozen crystals could even form around the perspex canopy itself, a sign of the need to reduce height a little. In the unpressurised

         cabin, the pilot was breathing oxygen through a mask. If the oxygen failed at altitude a pilot would soon begin to feel even

         colder and start to ache. He would begin to feel a sense of detachment from what he was doing, then would become delirious.

         Finally, after only about sixty seconds, he would black out. This nearly always resulted in a fatal crash. The pilot had to

         keep alert and be able to recognise the first signs of an oxygen failure or blockage.

      


      

      The reconnaissance pilot had just in front of him, in the pouch on his knee, a map. After several hours flying across enemy

         territory, he needed pinpoint navigation skills to know his precise location. He would calculate his course and his time of

         arrival over the target area to the second. But a higher wind speed than anticipated up in the altitudes where the trade winds

         blew, or too much evasive action earlier in the flight, could throw out all his calculations. So, to identify where he should

         be, he needed to look below.

      


      

      When he was sure he was over his target – a factory, an airfield, a shipyard – the reconnaissance pilot had no bombs to drop, just cameras to engage. There were two or sometimes three cameras on the Spitfire either in the fuselage, just behind

         where the pilot sat, or in the wings. One looked vertically downwards, the others were at an oblique angle, allowing the pilot

         to photograph a broader area in a single pass. The cameras were controlled from a box in front of the pilot, where the gun-sight

         would otherwise have been. First the pilot would set the interval between exposures. This was calculated so that, by winding

         the film on automatically after every exposure, each camera could photograph a continuous strip of terrain. Every negative

         exposed was a huge 7in by 8½in. Flying at thirty thousand feet using a standard 36in lens, each photo covered an area of roughly

         one square mile. But the detail recorded was such that on a clear, bright day you could easily see vehicles in the photograph

         moving about on the ground.

      


      

      If there was no cloud cover, when the reconnaissance pilot had taken his photographs he would then head for home. The same

         critical level of navigation was necessary to return to his home base. There was no excuse for heroics and under no circumstances

         was a recon pilot to be tempted into action with the enemy. He had no guns anyway, so he could not fire back. This went against

         the grain of the bravado necessary to make a good fighter pilot. Reconnaissance pilots had just to find the target, take their

         photographs, and get home with the photos intact. Sometimes, after miles of flying across the featureless sea, there might

         still be no sign of the British coast even after a pilot was due to cross it. So he had to check his bearing and speed constantly.

         A Spitfire uses about a gallon of fuel every minute. Some pilots would return with only a few gallons left in their tanks.

         That was cutting it very fine.

      


      

      It takes a special form of bravery to fly for hours on end across enemy territory or across the sea to photograph a target and then back again with no weapons of any sort. Pilots were

         accustomed to flying in formations of one sort or another, but recon pilots always flew by themselves. Some of the targets,

         like Peenemünde on the Baltic, or the Norwegian fjords, involved five- or six-hour flights, superb navigation, and were at

         the very limits of the aircraft’s operational ability. But it was vital to get back – with the photos – rather than to show

         off or become distracted.1


      

      On landing back at his base, the pilot usually felt a combination of exhaustion from so many hours of intense concentration

         and elation at having got back with his precious images. Mission accomplished. From the moment he landed, the second half

         of the process would begin. The groundcrew would be waiting. First they would take out the film from the cameras. A car, probably

         a standard-issue blue RAF Humber Snipe, would rush the camera magazines to the developing and processing unit on the airfield.

         Within sixty minutes a photo interpreter would be examining the photos. Was that ship still in harbour? Had that squadron

         of aircraft now deployed to the airfield? Was the factory damaged by yesterday’s air raid? Had the enemy tank formation moved

         forward? Urgent questions with an immediate tactical purpose would be answered there and then and reported by phone or telex

         to the various intelligence commands that needed instant answers.

      


      

      The photographs were then taken to the Central Interpretation Unit for further interpretation and analysis. This was located

         in a big country house overlooking the river Thames, about forty miles from London. The house itself was an unusual late-Victorian

         structure lined with chalk and topped with mock-Tudor chimneys. Wisteria grew across the outside of the west wing and in the

         spring perfumed the air with its sweet smell. The site was a top secret establishment, a vital part of the intelligence war, run by the RAF. Its name was RAF Medmenham.

      


      

      The site teemed with people. Men in their smart blue RAF uniforms rushed hither and thither. A smattering of naval officers

         with braid on their arms could always be seen, as could army officers in khaki. Later in the war, there were also many Americans

         in their neat brown uniforms. And, unlike most other military bases, a casual observer here would have instantly noticed the

         presence of a large number of women, mostly officers from the Women’s Auxiliary Air Force. These WAAF officers had an unusual

         confidence about them as they strode around the grounds, busy with a host of duties. Uniquely in the Second World War, many

         of these women were not only doing equal work to that of their male colleagues, but in many cases they were in command of

         sections, in charge of the male officers in their own teams.

      


      

      Looking more closely, the casual observer would see that this place, RAF Medmenham, was far from a typical RAF base. And it

         was not just the presence of the many women that was so unusual. Many of the photo interpreters were older than RAF personnel

         on other bases. Wisps of grey hair sometimes flowed out from under RAF caps. Among these people were some of the best academic

         brains in Britain. There were archaeologists, geologists, physicists and mathematicians. Archaeologists and geologists were

         expert at deducing the whole story from a few fragments of information, like seeing the complete picture of a jigsaw with

         only a few pieces to hand. Mathematicians and physicists were used to reasoning how to perform complex calculations with only

         limited data. But also at Medmenham there were many from the world of arts and culture – sculptors and artists, musicians

         and dancers, writers, and briefly a young man who would go on to become a movie idol after the war was over. Even the Prime Minister’s daughter was here. It was an elite

         of sorts. And, along with the Americans who from 1943 seemed to be as numerous as the British, from the beginning there had

         been Norwegian, Dutch and Polish officers. Their smart outfits added glamour to the multinational look and feel of the place.

      


      

      The photo interpreters working at Medmenham from April 1941 to the end of the war invented nothing less than an entirely new

         science. In this war it was vital to understand what was going on across the whole of occupied Europe, a vast area from the

         north of Norway to the French-Spanish border, from the Atlantic coast in the west, all the way to the Baltic in the east and

         even across distant Poland. The photo interpreters were putting together an intelligence map of everything of strategic importance

         that was happening in Nazi-occupied Europe. They looked carefully at the type of ships being built in the shipyards, at the

         development of new aircraft and their deployment to airfields in northern France or Germany, at the movement of ships, trains,

         barges, and at the arrival of new masts, scanners or transmitters. Questions could be asked of every new building going up.

         Was this a new gun emplacement, a new war production factory, or a secret missile launch site? Aerial photographs of the same

         location a few weeks later might help to provide an answer. And then there was damage assessment photography after a bombing

         raid. Was the factory that had just been bombed now out of action? If it were being repaired, how long would that take? When

         would be the optimum moment, with repairs nearing completion, to bomb it again? The amount of information gathered at Medmenham

         would have astonished anyone outside the secret world of photo intelligence. Nothing much of any wartime significance moved in occupied Europe without being picked up by the photo interpreters. It was said that ‘80 per cent of all intelligence

         in World War Two came from aerial photography’.2 Nothing escaped the spies in the sky.

      


   
      
      Introduction

      
      The story of Danesfield House, known as RAF Medmenham, has much in common with that of Bletchley Park, home of the code breakers
         who succeeded in listening in to the enemy’s most intimate communications. Both intelligence operations were based at country
         houses just outside London, not far from main railway lines into the capital. At Bletchley Park, as at Medmenham, the fine
         grounds of a once grand stately pile slowly filled with Nissen huts and with concrete and brick out-buildings as more and
         more people were packed in to the limited space available. At both places an unlikely mix of eccentric scientists and wacky
         boffins1 worked long, hard hours. In both Bletchley Park and Medmenham these ‘back room boys’ (and girls) created an entirely new
         science in order to solve the immense challenges they faced.
      

      
      Both centres operated in total secrecy. Not only were outsiders entirely ignorant of what was going on, but at both establishments
         people in one section had no knowledge of what those in another section just down the corridor were up to. And overall, very
         few people in either place, except perhaps those in charge, had any broad understanding of how important their work was to the war effort. But the code breaking at Bletchley Park and the photo intelligence that came out of the careful
         and detailed analysis of aerial photographs certainly were important. They helped to save thousands of lives and without doubt shortened the war by months, possibly even by years.
         The work of the code breakers at Bletchley Park is now well known and has been the subject of movies, novels and television
         series, as well as countless histories, over the past few years.2 But that of the photo interpreters at Medmenham is still relatively little known and the characters who walked the grounds
         of this splendid house overlooking the Thames have been mostly forgotten.3

      
      In telling the secret history of the photo interpreters at Medmenham, it will be necessary to pursue certain themes and to
         follow these themes as they unfold across the years of the Second World War. Broadly speaking this book is chronological,
         starting with the early days of the war and ending with the final victory in Europe. But within that broad chronology, the
         book explores the many themes that make up the story of photo intelligence. Some chapters do not pick up at the point when
         the previous chapter ends but go back in time to tell their own particular story. Whether it is the explanation of how the
         photo interpreters worked, of finding the targets and assessing the damage of a bombing offensive, or the specific use of
         photo interpretation for Army operations, each chapter in this book has its own theme that forms an element of the broader
         story of fighting the Second World War. But photo interpretation is only the second half of the story of the intelligence
         that came from aerial photography. The first half is the story of the taking of the photographs themselves. There could be
         no photo intelligence without the brave pilots who daily risked their lives to fly over occupied Europe to record the images
         for the interpreters to analyse. Their work fits into the long history of reconnaissance in war. And to begin this story, it’s necessary to go back
         a few centuries to trace some of the key developments.
      

      
      In the beginning it was simply a question of climbing the nearest hill and looking down to spy on the enemy’s backyard. From
         the earliest days of warfare, soldiers have tried to gain the upper hand by discovering the strength of their enemy and how
         he has deployed his troops, in order to anticipate what he might do next. This is the most basic requirement of reconnaissance.
         Accompanying the desire to see the ‘other side of the hill’ is the necessity to communicate this information speedily back
         to base, where good use can be made of it. From the earliest days, this has been the role of soldiers on horseback, light
         cavalry, the fastest thing on the battlefield. For several hundred years it seemed to suffice.
      

      
      Reconnaissance began to change with the advent of balloons in France in the late eighteenth century. Men had always dreamed
         of flying and of looking down on the world below like a bird, and the balloonists began a period of crazed public interest
         in aerial flight known as ‘ballomania’. Literally hundreds of thousands of Parisians turned out to see these early flights.
         Soon the military uses of balloons were recognised and in the Revolutionary Wars of the 1790s, the French made considerable
         progress in the use of gas balloons for reconnaissance. Two companies of so-called ‘Aérostiers’ were formed. Their balloons
         were tethered to the ground by two ropes. The balloonists sent their reports by despatching mails in a leather pouch down
         the ropes to the ground. In Britain, very few people had grasped the scientific or military value of ballooning and the whole
         business of ascending into the air in a wicker basket suspended below a large, bulbous and highly inflammable balloon was
         seen as something fit only for madmen or poets.4

      
      With the advent of photography in the late 1830s the possibilities for recording aerial observations entered a new era. However,
         there were severe difficulties in using the first cameras in the air. They were large, cumbersome devices with glass plates
         that had to be coated with light-sensitive emulsions before exposure. So it was not until 1858 that the Parisian portrait
         photographer Gaspard Félix Tournachon, who operated under the pseudonym Nadar, took the first photograph from a balloon.
      

      
      The British Army was pathetically slow to demonstrate any interest in the military applications of ballooning. But by the
         late nineteenth century enormous advances in artillery extended the range that guns could fire. The gunners needed a way of
         finding out if they were hitting their targets or just wasting their shells. Balloons provided an aerial observation post
         from which observers could sometimes see far enough behind enemy lines to report on the accuracy of artillery fire. So, finally,
         in the 1880s balloons were first used in the annual army manoeuvres at Aldershot and in the last years of the nineteenth century
         ballooning at last became an acceptable part of British Army life. Balloonists were taught the principles of aerial reconnaissance,
         including photography and signalling. The standard camera for use in a balloon had a lens with a focal length of 16in and
         made exposures on glass plate negatives measuring 8½in by 6½in, although the movement of the balloon in the wind was often
         found to blur the image. A Manual of Military Ballooning published in 1896 concluded that ‘no modern army would be considered complete without balloon equipment’.5

      
      The Boer War was the first major conflict in which aerial reconnaissance played a significant role in the British war effort.
         Aerial reconnaissance, if only in a primitive form, had established itself, but there were still formidable obstacles to overcome. Not the least of these seems to have been the prevailing view among
         many British officers that the use of balloons to look into the enemy’s backyard was not fair, that it was not really ‘playing
         the game’. This sort of strange prejudice would not survive long in the next major conflagration.6

      
      Everything changed when, on 17 December 1903, at Kitty Hawk on the North Carolina coast, Orville and Wilbur Wright succeeded
         in getting airborne in a biplane with an 8 hp petrol engine. The era of powered flight had arrived. Britain was, once again,
         slow to get in on the act. The first flight in Britain was not until October 1908 and it was an American showman who led the
         way.7 Samuel F. Cody had come to England to organise Wild West stunt shows, which proved very popular and made him rich. He became
         fascinated with man-lifting kites and spent many years trying to persuade the military authorities of their potential. The
         Navy was interested; the Army was initially sceptical. Nevertheless he set up shop at Aldershot and was constantly coming
         up with new ideas. The Army soon grew tired of its irrepressible showman-inventor. Cody won several prizes in early air shows
         and became something of a celebrity. He did much to make flying popular in Britain, with the public if not with the Army.
      

      
      The event that really galvanised the public imagination took place in July 1909 when Louis Blériot set off in a small aeroplane
         from northern France near Calais and forty minutes later touched down by Dover Castle. The press were up in arms at this Frenchman’s
         ability to breach Britain’s historic insularity. And they were doubly outraged by official British lethargy with regard to
         flying, in contrast to the progress that was being made by ‘wily continentals’.8 H.G. Wells blamed the education system in Britain for the national failure in the development of flying machines, summing up the mood of the nation when he wrote prophetically that Britain ‘is no longer, from a military point
         of view, an inaccessible island’.9

      
      At this point the British Army possessed only a single aircraft, a Wright biplane. It was difficult to imagine what the future
         held for powered flight but there was a growing sense that the old-style reconnaissance balloon had had its day. The Germans
         were investing in larger and more rigid airships, known as Zeppelins. The French were moving ahead with the development of
         aeroplanes, with improvements in aerial photography and with the training of pilots and observers. Britain, again, was falling
         far behind.
      

      
      In 1912 the Royal Flying Corps (RFC) was created with the intention of bringing all military flying under one command, with
         a Central Flying School at Upavon in Wiltshire to teach flying skills, including aerial photography. Winston Churchill, then
         aged thirty-seven, was First Lord of the Admiralty, the politician in charge of the Royal Navy. Churchill was an enthusiast
         for flight and was the first senior political figure to encourage military flying. He gave a great boost to the development
         of the Royal Naval Air Service with its own school of flying at Eastchurch in Kent. Churchill even started to take flying
         lessons himself, until he was finally persuaded to give up, after surviving a near fatal accident, by his friends and by his
         wife, who was pregnant with their third child.10

      
      It was becoming clear to some people that the principal task of military flying must be for reconnaissance and the first aircraft
         exclusively intended for this purpose, the Reconnaissance Experimental 1 (RE-1), was built in 1913. It was equally logical
         that the first clash of armies would no longer be between cavalry or advanced patrols on land but between aviation scouts
         flying out ahead of the ground forces looking for the approaching enemy. With considerable vision and foresight, General Sir James Grierson said after manoeuvres in 1912, ‘Personally, I think
         there is no doubt that, before land fighting takes place, we shall have to fight and destroy the enemy’s aircraft … warfare
         will be impossible until we have mastery of the air.’11 In the Army war games held that summer, Grierson decisively beat his opponent largely thanks to his use of aerial reconnaissance.
         His opponent was General Sir Douglas Haig.
      

      
      With the outbreak of war in August 1914, Britain sent a small expeditionary force to continental Europe that deployed to the
         left of the French Army. Accompanying the British Expeditionary Force were four squadrons of the RFC with sixty-three aircraft.
         From the start of the war the reconnaissance role of the RFC was paramount. The aircraft in use were still remarkably primitive,
         consisting of pieces of canvas held together with wire and powered by tiny engines. Aircraft could be thrown around by a gust
         of wind or tossed about by thermals. Flying against a strong wind, they sometimes slowed almost to an embarrassing halt. They
         were fragile and far from stable platforms for the use of binoculars or telescopes. Navigation was immensely difficult and
         sometimes the pilots had to land and ask where they were. It was very basic, seat-of-the-pants-type stuff. But the brave young
         pilots and their observers were slowly learning lessons and would lay the foundation for extraordinary advances in aerial
         reconnaissance over the next few years.
      

      
      In the stalemate of trench warfare that dominated the Western Front for most of the war, the military used aerial photographs
         to construct maps of the enemy lines, to identify where their artillery was positioned and to watch for reinforcements of
         men and materiel being brought up to the front. The first cameras, known as the ‘A-type’, were fragile handheld devices that
         the pilot or observer had to point over the side of the plane. The A-types used 5in by 4in glass plate negatives and the operator had to separately load and unload each plate.
         It was a cumbersome process that required real skill and much patience, but the quality of the photographs was excellent.
         It became standard practice throughout the war for trench maps showing the German dispositions, based on aerial photos, to
         be distributed to the infantry before every assault.
      

      
      Some aerial photographs were taken vertically downwards, but pilots soon learned the value of taking photos at an oblique
         angle which allowed the ‘eyes in the air’, as the reconnaissance aircraft were called, to see further behind German lines.12 New techniques emerged to improve the role of aerial observers in spotting for the artillery. Lightweight telegraphic radios
         were fitted to aircraft and they enabled far more efficient Morse code communication with ground controllers. New cameras
         fixed to the aircraft fuselage, the ‘C-type’, replaced the awkward handheld cameras. The pilot activated these as he flew
         across enemy lines, further improving the quality of aerial photography.
      

      
      The Germans of course were also rapidly developing their own aerial observation techniques, and as the RFC and the French
         aviators tried to prevent German observation flights from crossing Allied trenches, so an air war developed with each side
         trying to protect its own airspace. The first aerial combats consisted of pilots leaning out the side of their cockpits and
         firing at enemy planes with revolvers or rifles. From the spring of 1915 the observer in the standard British observation
         aircraft, the BE2c biplane, was issued with a portable Lewis machine gun. But in firing it he had to avoid hitting his own
         propeller, wings or rigging, which was no easy task when trying to shoot at a fast-moving enemy target. The real breakthrough
         came in late 1915 when the German Fokker E2 monoplane appeared, with a forward-firing machine gun that was synchronised to
         fire through the plane’s propellers without hitting them. It was an ingenious invention that enabled the German Fokkers, cruising
         at high altitude, to dive steeply down on the Allied aircraft, aiming and firing from the front of the plane. This technical
         breakthrough galvanised the start of aerial combat. Before long, faster Allied fighter aircraft were designed in order to
         keep the German fighters away from the slower observation aircraft. Then, more advanced German fighter aircraft were built
         to keep the Allied fighters away from their positions. In the see-saw air war of 1914–18 aerial supremacy shifted from one side to the other as new aircraft were produced
         and, in turn, better aircraft and weapons were designed to defeat them. ‘Dogfights’ between groups of Allied and German fighters
         became a common sight in the skies above the trenches. A new branch of warfare was born.
      

      
      In August 1915 Lieutenant-Colonel Hugh Trenchard was appointed commander of the RFC. Trenchard’s Army service had mostly been
         in India and Africa although he had learned to fly before the war at Brooklands, at his own expense. He was a tall, broad-shouldered
         man with a thick moustache, a loud foghorn of a voice (his nickname was ‘Boom’) and a naturally commanding nature. Trenchard
         began to plan for the massive expansion in the size of the corps from four squadrons to several dozen. He pushed for the development
         of faster aircraft with more powerful engines, equipped with better weapons, along with the widespread use of radios. And,
         envisaging an additional use for aircraft in war, he wanted to develop larger aircraft with an improved capability to carry
         bombs to drop on the enemy. Trenchard recognised that at the heart of this new arm of warfare was the need for aerial reconnaissance
         and he put thirty-year-old Second Lieutenant John Moore-Brabazon in charge of air photography. Moore-Brabazon was a motor
         racing driver, a balloonist and, in May 1909, the first Englishman to fly in a heavier-than-air powered machine in England. A dashing,
         glamorous young man who always tried to find new solutions to problems, he took over the first of the RFC’s experimental photographic
         units.
      

      
      Working along with Moore-Brabazon was Sergeant-Major Victor Laws, the only photographic specialist the RFC was able to call
         on at that point. Laws, who had worked on aerial photography before the war, noticed that movement by men or vehicles crushed
         the grass or soft ground in a way that was still visible for a couple of days, appearing on a black and white aerial photograph
         as a patch of shading. This was the beginning of photo interpretation and the science of reading movements across land by
         the study of aerial photographs. The need to train dozens and then hundreds of aerial observers was a top priority. Laws became
         head of a new RFC School of Photography at Farnborough, where officers and NCOs were trained in all aspects of developing
         and printing glass plates, making enlargements, maintaining aerial cameras, and preparing maps from photographs. A new class
         of photo interpreters were taught innovative techniques of using shadows to measure the scale of objects on the ground. They
         learned to find and identify machine gun positions, artillery posts or the location of unit headquarters and to analyse the
         movement of enemy troops. They were soon able to assess enemy strongpoints and recognise trench dugouts and passages through
         the wire.13 Before long every front-line squadron had its own small photographic unit to process and interpret aerial photos. The photographers
         were known as ‘stickybacks’, as the photos were often still wet and sticky when handed out. And Army trucks were fitted out
         as mobile darkrooms, with additional facilities to carry out photo interpretation.
      

      
      As fighter planes proved their superiority over observation aircraft, so the reconnaissance aircraft had to fly higher to
         avoid interception. And the higher the observers flew, the greater the need for better cameras with longer lenses. Furthermore,
         the lower temperatures prevailing at higher altitudes caused moisture to condense in the cameras, fogging lenses and cracking
         glass plates.14 So Moore-Brabazon and his team continued to advance the development of aerial cameras. A new wide angle camera was produced,
         its 10in lens capable of photographing an area three miles by two from twenty thousand feet with good, clear results. In early
         1916 the E-type camera was introduced. Made of metal instead of wood, it also had an improved remote control facility for
         the pilot. Later came the L-type, with a long 20in lens and improved mechanisms for feeding the plates through the camera
         gate.
      

      
      On 1 April 1918 the RFC merged with the Royal Naval Air Service and a new military service was born, the Royal Air Force.
         Its commander was Hugh Trenchard, now promoted to major-general. But the RAF was created at a time of crisis on the Western
         Front. The Germans had transferred huge numbers of troops from the Eastern Front after Russia dropped out of the war following
         its Revolution in 1917. On 21 March 1918, the Germans launched a mighty offensive that threw the French and British armies
         reeling back. It began during a long period of foggy weather when aerial reconnaissance was impossible and so the location
         of the attack, along the Somme, came as a surprise to the Allies. Within a few weeks the British Army had lost more than a
         hundred thousand men and by the second week of April the British commander-in-chief, Sir Douglas Haig, viewed the situation
         as highly perilous. Then, on 12 April, the weather cleared and the RAF reconnaissance aircraft brought back detailed, accurate
         information about the German positions for the first time. More photographs were taken that day than on any other since the beginning of the war. From
         the intelligence picked up via these photos, the Allies could again shell German positions with accuracy. Haig noted in his
         diary the ‘satisfactory results of today’s work in the air’.15 When the Allies launched their counter-offensive in July, aerial photographs provided their commanders with detailed outlines
         of the German positions, greatly aiding the Allied advance. In the course of 1918 over ten million aerial photographs were
         taken in Belgium and France.16

      
      The First World War had not been fought entirely on the Western Front. A hugely successful campaign had taken place in Palestine
         during 1917 and 1918, when a combined army led by General Allenby advanced from Egypt across the Sinai and defeated the Ottoman
         Turks at Gaza. Allenby then advanced north, captured Jerusalem and occupied all of Palestine, and by the war’s end much of
         what is today Syria. A good deal of the area over which the Allied armies marched had never been properly mapped. Lieutenant
         Hugh Hamshaw Thomas of the RFC was to change all that. Hamshaw Thomas had been a leading palaeo-botanist before the war, well
         known for his study of fossils, and he was a Fellow of Downing College, Cambridge. He was a quiet, unassuming and studious
         young man who now brought to bear on aerial photography the painstaking approach he had previously applied to the study of
         Jurassic fossils. From late 1916 he led an aerial reconnaissance unit in Egypt that produced huge mosaics – sets of photos
         that were stuck together to produce an aerial view of a large area. From these photo mosaics, the unit produced detailed maps
         of more than five hundred square miles of Egypt, Palestine and Syria, and these maps greatly helped the advancing armies as
         they moved into uncharted territories that had been controlled by the Ottomans for centuries.17 Hamshaw Thomas’s work demonstrated yet again the importance of aerial photography to military intelligence.
      

      
      By the end of the war enormous strides had been made in the science of aerial reconnaissance. Cameras with lenses of long
         focal length could produce detailed images of large areas from as high as twenty thousand feet. Flexible roll film had begun
         to replace fragile glass plates. And the process of interpreting information from these photographs and of producing detailed
         maps of up to about 1:20,000 scale had been perfected. Most of the nations who had fought the war had developed their photographic
         reconnaissance arms, but the British Army and the RAF had taken these skills to new heights. Unfortunately, over the next
         twenty years, much of what had been so painfully learned would be forgotten.
      

      
      In the peace that followed the cessation of fighting in November 1918, many of the military systems created during the war
         were wound down or disbanded. Moore-Brabazon left the RAF, went into politics and became a Conservative MP. He remained a
         major figure in British aviation for the rest of his life, encouraging Frank Whittle in the development of his jet engine
         in the Second World War. Hamshaw Thomas was involved in an ambitious plan to survey the whole of India from the air. But the
         plan was never carried out. Having lectured on the value of aerial photography to map making at the Royal Geographical Society
         in 1920, Hamshaw Thomas returned to Cambridge and to botany, where he spent the next twenty years. He founded the British
         Ecological Society and in 1934 he was elected a Fellow of the Royal Society.18 But he would return to the world of aerial photography later.
      

      
      Flying had advanced beyond all recognition in the four years of war and aircraft were now faster, more reliable and far more
         powerful, able to carry large bomb loads. Bombers and, to a lesser degree, fighters became the principal aircraft of the inter-war
         years and the role of aerial reconnaissance became a sideshow to the core purpose of the RAF. As photography lost its status
         within the RAF, pilots and navigators preferred to specialise in the glamorous subjects in which promotion was more probable,
         like engineering, armaments or radio communications. The RAF abandoned the science of photographic interpretation and photos
         were interpreted solely by Army officers attached to RAF units.19 A new camera, the F-24, was introduced in 1925. Using 5in by 5in roll film, it could take up to 125 exposures. The camera
         was particularly suited to aerial surveying and during the 1920s the RAF carried out a variety of air surveys along the Nile
         valley and the Indian border with Afghanistan, and of the Anglo-Persian Company’s oil refineries in Iraq. Later, these sorts
         of projects were taken on by specialist commercial air mapping companies. Within the small, inter-war RAF, aerial photography
         became the forgotten poor relation.
      

      
      While the RAF turned its back on aerial photography, the subject attracted the interest of artists as well as explorers. In
         the 1930s, the artist John Piper became fascinated by the totally different perspective provided by viewing landscape from
         the air. Writing in the avant-garde art journal Axis in 1937, he observed that traditional painting from the Renaissance onwards had worked to a flat horizon and a vanishing
         point. But with aerial photography there was no right way up, no foreground and no rearground. Photographing the world from
         the air had freed the artist from the familiar patterns surrounding us. Hills no longer had steep inclines but were flat shapes.
         This sense of abstraction, Piper believed, was a genuinely liberating force for the artist, a sign of the modern and the new.
         Aerial photography for the artist was the opposite of what it was for the photo interpreter. It was not a rational world to be understood and decoded.
         It was an abstraction of fields, lanes and lost buildings. Piper wrote that the Ordnance Survey photographs of Wessex were
         ‘amongst the most beautiful photographs ever taken’.20 This was another way in which aerial photography captured imaginations and suggested a new way of interpreting and understanding
         the world.
      

      
      Despite this broader public interest in aerial photography, Victor Laws grew more and more disillusioned with the RAF and
         when he returned to Farnborough in February 1933 as group captain he wrote that RAF photography was ‘at a dead end’.21 Seven months later he left the service and went to take charge of a photographic survey in Western Australia. This was a
         low point not only for aerial reconnaissance but for the RAF itself. Very few technical advances had taken place since the
         end of the war and the RAF still flew biplanes that looked just like the aircraft that had fought against the Red Baron’s
         Flying Circus above the Western Front. The bombers were still painfully slow at about 150 mph and virtually nothing was done
         to improve the quality of bombs or to develop navigational aids to direct pilots and crews to their targets.
      

      
      There were dramatic developments in aviation that did succeed in capturing the public’s imagination, like the winning of the
         Schneider Trophy in three successive races from 1927 to 1931. The winning aircraft were the streamlined monoplanes of the
         Supermarine company, designed by Reginald Mitchell. His modernistic designs and the use of new liquid-cooled engine technology
         took maximum speeds from 200 mph up to 400 mph. But this sort of thing passed the RAF by. Years of government cuts in military
         spending had kept the RAF small and plans to expand had been repeatedly postponed. Most of the achievements of the First World War had become a mere memory, and with the loss of skills and lack of public investment the
         RAF had fallen seriously behind. It would take a major shock to the nation for that to change.
      

   
      
      1

      
      Secret Missions

      
      Alarm bells did not initially ring out in Britain when Hitler was elected Chancellor of Germany in January 1933. But as he
         took on dictatorial powers, his bully-boys increasingly terrorised the streets of the main German cities. When they launched
         a violent and threatening campaign against the Jews some observers began to voice concern. In Britain, Winston Churchill was
         one of the first to warn about the threat posed by Hitler and his Nazi Party. One of the factors that caused alarm was Hitler’s
         rearmament of Germany in defiance of the terms of the Treaty of Versailles. The rebuilding of the German air force was an
         important part of this rearmament. Only a few months after Hitler came to power an Air Ministry was formed in Berlin, ostensibly
         for civil aviation only, but soon the number of aircraft factories started to increase and a secret air force began to develop,
         based around flying clubs up and down Germany. In March 1935, while the western powers were diverted by tensions with Italy,
         Hitler publicly announced the formation of a reborn German air force, the Luftwaffe. The training of hundreds and then thousands of flyers began and thousands of aircraft started to
         roll off the German factories’ production lines.
      

      
      The British government maintained its public policy of appeasing Hitler rather than standing up to him. It was a policy that
         commanded general support among the British people, who had no desire to fight another war with Germany. The losses sustained
         in the Great War had scarred public consciousness too deeply. But in secret, from 1934 under Prime Minister Stanley Baldwin
         and then under Neville Chamberlain who became Prime Minister three years later, the British government did begin a process
         of building up the RAF. The Air Ministry commissioned the production of a new generation of monoplane fighter aircraft. These
         were the Hurricanes and Spitfires of Fighter Command that would come into service by the end of the 1930s. Churchill and a
         few others worried that this was too little, too late. But at least the first preparations for a possible war against Germany
         had been made. And the Secret Intelligence Service, also known as MI6, began to investigate what was really going on in Germany.
      

      
      It was in this context that one of the most extraordinary personalities in the entire story of aerial reconnaissance entered
         the stage. Sidney Cotton was the son of a rich Australian landowner and businessman. He had come to England to attend school
         in 1910 and as a fifteen-year-old had visited Brooklands, the track in Surrey where both motor cars and aeroplanes were raced.
         It was here that young Cotton developed an obsession with aircraft. At school in Cheltenham he built a six-foot model aircraft
         which he flew across the cricket pitch. In 1916 he joined the Royal Naval Air Service and finally achieved his ambition of
         learning to fly. For a time he flew bombers from an airfield in France, but the science of bombing was still primitive and
         on most missions he and his fellow pilots either got lost or had to turn back. It was during his time as a pilot with the RNAS
         that Cotton made his first major contribution to the development of aviation when he invented the modern flying suit. Cotton
         noticed that when he flew wearing the overalls that most flight mechanics wore, he was kept warmer than other pilots wearing
         their naval uniforms. So he got a London outfitters to make up a single-piece flying suit, lined with thin fur surrounded
         by a layer of silk and with an outside layer of a light Burberry material. When sealed at the wrists and the ankles, the suit
         kept the flyer warm, and it had deep pockets below the knees for maps which the pilot could easily reach down to when sitting
         in the cockpit. He modestly called the new flying suit after himself – the ‘Sidcot’. After much testing it became standard
         issue by the RFC and the RNAS. Even the Germans adopted the Sidcot flying suit and Baron von Richtofen was wearing one when
         he was shot down.
      

      
      Cotton might have been a natural flyer and an imaginative airman but he was not suited to life in a military organisation.
         He came up with all sorts of ideas, such as a way to improve the cooling of aircraft engines and a plan to bomb Berlin. But
         he had a firm streak of obstinacy in his character and could not abide what he saw as inept leadership. His supreme self-confidence
         ensured that he always believed he was in the right and whoever disagreed with him was in the wrong. In May 1917 an incident
         blew up over the attachment of an extra water tank to an aircraft to cool the engine. When he was ordered to send a plane
         without the extra water tank on a mission, Cotton went straight to the Admiralty and protested. His commanding officer, Commodore
         Paine, accused him of refusing to obey orders. Cotton felt he had no option but to resign his commission there and then. He
         said he could not remain in a military unit ‘where men at the top brought disaster by refusing to accept the advice of those they put in command’.1 He returned to Australia, where he sat out the rest of the war. Although he had come up with all sorts of brilliant innovations,
         he had barely survived eighteen months in uniform.
      

      
      For the next two decades Sidney Cotton was engaged in a variety of unusual and challenging jobs. He spent many years based
         in Newfoundland, making flights to scout out and identify migrating seals for sealing companies, and then to map much of the
         island using aerial photography. He organised a rescue mission for a team of explorers who were stranded on an ice-cap in
         Greenland. And during this period he became wealthy speculating on the Stock Exchange and buying and selling land. But many
         of his projects ended up in a clash of wills and the result of almost everything he tried his hand at was a falling-out with
         his business partners. He even fell out with his father, with whom he refused to talk for many years.
      

      
      Cotton’s fascination with photography led him to develop an interest in a new colour film system called Dufaycolor. He threw
         himself into this new project, which involved much travel, and he grew accustomed to flying in his own plane across Europe
         and America. But, after a few years, this resulted once again in a trail of disputes and collapsed companies. In September
         1938 he was contemplating the failure of his colour film venture when he was contacted out of the blue by an old friend, A.J.
         Miranda.
      

      
      Miranda put Cotton in touch with a mysterious gentleman in London by the name of Fred Winterbotham. After several meetings
         it appeared that Winterbotham was working for the British Secret Intelligence Service (SIS) and had been monitoring the growth
         of the German Luftwaffe. Winterbotham was using some excellent agents in Germany and had even personally met Hitler and many of the other Nazi leaders.2 In the shadowy world of the SIS, Winterbotham also had close links at home with RAF Intelligence. During the same month that
         Winterbotham and Cotton met, the British Prime Minister signed an agreement with Hitler at Munich intended to preserve peace
         between the two nations. But it was increasingly obvious to many that war with Germany was now becoming not just a strong
         possibility but almost a dead certainty. Winterbotham was not alone in realising that the need for information about German
         military and industrial installations had suddenly become imperative. The British and French secret services started to look
         for a businessman with his own plane who was used to flying around Europe, as a cover to carry out aerial photography in secret
         over German military installations.
      

      
      Cotton seemed to be the ideal candidate and he was taken on to the payroll of the SIS. He suggested that a Lockheed 12A would
         be best for the purpose. This American six-seater twoengined aircraft was used extensively as a corporate transport by big
         companies or wealthy businessmen. It was roomy enough that he could fit it out with cameras but not large enough to attract
         attention. It was crewed by a pilot and co-pilot. Miranda got a Lockheed sent across from the United States to the airfield
         at Heston, to the west of London not far from the site of what is now Heathrow. Heston was the home of many small flying clubs
         and it was Cotton’s base. The initial idea was that pilots from the Deuxième Bureau, the French secret service, would actually
         fly the Lockheed under the pretence that it was Cotton on one of his business flights. However, Cotton soon ruled this out
         and insisted on flying the aircraft himself. He took on an enthusiastic Canadian named Bob Niven, who was finishing a short-service
         commission with the RAF, to assist as engineer-pilot. When Niven heard that the flights might involve an element of risk his enthusiasm grew.
      

      
      The Lockheed was fitted with a large French aerial camera nearly six feet long. An opening was cut in the floor of the aircraft’s
         cabin where the camera was attached. In an emergency everything was to be thrown out of the aircraft through this opening.
         It was ready by the end of February 1939 and with a French secret service agent on board to operate the camera, Cotton flew
         his Lockheed on a series of flights above the Siegfried Line, the German defensive positions, in the area around Mannheim.
         On one of these first flights the Germans sent up a fighter to intercept the Lockheed, but Cotton headed for the French border
         and managed to lose the fighter. It was clear from the beginning that spying from the sky above German military sites was
         going to be a dangerous game for Cotton and his small team.
      

      
      To Cotton’s annoyance, the Deuxième Bureau were in charge of these initial flights. He thought they were bungling the operation
         and when they finally showed him the photos he had taken, Cotton was extremely disappointed. He had missed many of the key
         locations by flying an erratic course up and down over the target area, as instructed by the French agents. Cotton came up
         with a plan to use three cameras in a line, one pointing directly down, one angled slightly to the right and one to the left.
         By the use of these oblique cameras it would be possible to photograph an area ten miles wide from a single flight path at
         twenty thousand feet. The cameras Cotton wanted to use were newer RAF models that were much smaller than the six-foot French
         monster, each one fitting inside a domestic suitcase. However, the French said no to this plan and after a series of heated
         exchanges Cotton decided to walk out on the whole project and leave it to the French. He concluded, ‘If worthwhile results were to be obtained I must have my own aircraft and operate in my own way.’3

      
      British Intelligence wanted to continue with the spy flights and so paid for another Lockheed for Cotton, who this time fitted
         it out exactly as he wanted, with the three cameras all operated by a cable from the flight deck. The cameras came from the
         RAF and all reference numbers were carefully filed off in case they were captured by the Germans. They could be brought on
         board in suitcases without attracting attention. One of the key innovations was that warm air from the cabin of the aircraft
         flowed across the cameras, preventing condensation from forming on the lenses and ruining the photographs. This meant that
         the Lockheed could photograph from a far greater height than was customary for other photo reconnaissance aircraft of the
         day. Cotton and Winterbotham realised this was a significant step forward in aerial photography.4 Cotton also devised a Perspex pear-shaped window, built into the side of the aircraft cockpit, to enable him to look straight
         down to see what he was photographing. Somehow he found time to patent this window and license it to Triplex, who produced
         more than a hundred thousand of them during the war.
      

      
      By June 1939, with the aircraft ready and fitted with extra fuel tanks to give additional range, Sidney Cotton and Bob Niven
         set off on a long Middle East trip photographing Italian military installations across Sicily and from Libya to Ethiopia.
         Flying up and down the Red Sea photographing Italian naval bases, Cotton put out the story that he was surveying a new route
         for Imperial Airways. In ten days they were able to photograph key parts of the Italian empire that had been exercising the
         minds of the British and French naval and air staffs for years. And on the way back they flew across Cyrenaica, photographing
         for the first time Italian bases like Benghazi, Bardia and Tobruk that would in a few years become household names.
      

      
      During this trip Cotton had a fortuitous meeting with an RAF pilot who had experience of flying photo reconnaissance missions.
         Flying Officer Maurice ‘Shorty’ Longbottom was based in Malta when he met Cotton. They got on well and shared an enthusiasm
         for aerial reconnaissance, which they both believed would be the key to future intelligence gathering in war. Cotton asked
         for Longbottom to be assigned to his spying flights over the Middle East but the RAF refused. Nevertheless the two men spent
         some time together talking through their ideas about how best to carry out photo reconnaissance and which aircraft were most
         suited to the task. The conclusions of these conversations would have a major impact on developments over the next few years.
      

      
      Back at Heston airfield, the SIS decided to resume spy flights over Germany as the organisation was desperate for up-to-date
         information about German military preparations. This would clearly involve considerable risk, but Cotton had the ideal cover
         as a businessman trying to sell his Dufaycolor system in Germany. The German business agent he was dealing with invited him
         to Berlin in July. When they landed at Tempelhof a dozen jackbooted Nazi soldiers marched towards the plane. Cotton thought
         the game was up but the soldiers simply formed a line and saluted him when he disembarked from the Lockheed. It turned out
         that the German agent had laid on a welcoming party to impress Cotton with how well connected he was inside Nazi Germany!
         Cotton was received royally and met several of the Nazi regime’s aviation bigwigs.
      

      
      Cotton spent the last few weeks of peace in the summer of 1939 acquiring valuable aerial photographs of Nazi Germany’s military
         preparations.5 But he had to be careful, as the German authorities were suspicious of flights near military bases and routed civilian flights well away from them. By now he had
         fixed his cameras in the Lockheed’s wings so they were not visible inside the cabin. At the end of July he flew to Frankfurt
         to attend an air fair. With extreme bravado he invited the commandant of Tempelhof airfield for a joyride in his Lockheed
         to see how the American aircraft flew. Cotton suggested flying down the Rhine to Mannheim and the area that he had unsuccessfully
         photographed for the French earlier in the year around the Siegfried Line. Knowing that the commandant was on board, the authorities
         gave permission for the flight and Cotton was able to fly up and down the river showing off the sites. As his distinguished
         German guest sat back and admired the aircraft, Cotton flicked the switch and the cameras in the wings clicked away, photographing
         the Rhine and the Siegfried Line below.
      

      
      Cotton pushed his luck right to the wire. He was in Berlin in late August when, suddenly and unexpectedly, the German and
         Russian foreign ministers announced the Nazi-Soviet Pact. War seemed imminent. All civilian flights were grounded and the
         skies above Germany were full of Luftwaffe fighters and bombers heading east to the Polish border. Cotton and Niven boarded
         the Lockheed and waited for permission to depart, but they had no permit to fly and feared that Nazi fighters might attack
         them if they tried to leave Germany. At the very last moment permission was given and they took off. As they approached the
         Dutch border they looked right and saw in the distance the German port of Wilhelmshaven. There, glinting in the sun, was a
         line of ships which they realised must be the German fleet, maybe planning to put to sea. Out came the cameras and with a
         final flourish Cotton photographed the fleet from a distance.6 When he passed on the photos, the Admiralty was delighted with the information they could learn from them. But Cotton had been lucky. His was the last civilian plane
         out of Berlin. When he landed at Heston the customs officer greeted Cotton and Niven with the usual question, ‘Where from?’
         Cotton answered, ‘Berlin.’ The officer looked at them in astonishment. ‘Left it a bit late, haven’t you?’7 One week later Hitler invaded Poland. Within days Europe was at war once again.
      

      
      At the beginning of the Second World War there were only seven trained photo interpreters in the entire RAF, and the Army
         had barely a handful of photographic experts. The rundown of aerial reconnaissance since the end of the First World War had
         been almost total. Even more worrying was the fact that at the outbreak of war there were only two types of aircraft earmarked
         to carry out aerial photography. The first was the single-engined Lysander, intended to carry out tactical reconnaissance
         for the Army by seeing what the enemy was up to just ahead of its front line. The Lysander was very manoeuvrable but it was
         hopelessly slow for this task, with a cruising speed of only about 90 mph. The aircraft assigned by the RAF to carry out strategic
         reconnaissance behind enemy lines was the Blenheim, a two-engined light bomber with a top speed of about 260 mph. Most of
         the lessons about the need for speed and height painfully learned in the First World War had been entirely forgotten.
      

      
      The RAF believed aerial photography with the existing cameras and lenses could best be done from about ten thousand feet.
         This was supposedly the only way to obtain photos of sufficient scale and detail to yield any useful military intelligence.
         But at this height the photo recon aircraft were at great risk, both from anti-aircraft fire and from attack by enemy fighters.
         The Lysander relied upon its manoeuvrability to evade enemy fighters and to dodge back behind Allied lines. But the speed of German fighters like the Messerschmitt 109 had made the poor
         old Blenheim effectively obsolete by 1939. The slow-moving aircraft, loaded up with its cameras, was an easy target for the
         German fighters, which were more than 100 mph faster, and the Germans began shooting down Blenheims in alarming numbers. Out
         of eighty-nine missions in the first four months of the war, sixteen Blenheims were shot down and each of their three-man
         crews were killed or – if they survived being shot down – captured. This was way beyond an acceptable loss rate.8 Despite the losses, there was such a great need for aerial photography that the RAF carried on sending out Blenheims on reconnaissance
         missions. They would fly as high as possible to reach their location and then drop down to ten thousand feet to take their
         photographs, but at the high altitude the cameras seemed to freeze up. So, even when a mission survived interception, the
         photographs brought back were almost always useless. Of the eighty-nine missions in the first four months, forty-four failed
         to produce any usable photos. The crews began to feel that they had been assigned a mission impossible, but still they bravely
         carried on flying sorties deep into German territory in the slow, lumbering Blenheims.
      

      
      The Admiralty had been pleased with Cotton’s photos and assigned him to fly a couple more sorties over neutral Denmark and
         Holland to get cover of various German naval bases and out-stations. Ian Fleming of Naval Intelligence, later the author of
         the James Bond books, was Cotton’s principal contact at the Admiralty at this point. Fleming tried to persuade Cotton to leave
         the Secret Intelligence Service and work directly for the Admiralty, with the rank of captain and with all the assistance
         he required. But two weeks into the war, on 15 September, Fred Winterbotham, Cotton’s secret intelligence controller, called him and told him the Air Ministry wanted to see him urgently. Fearing that he was going to be reprimanded for the flying
         he was still doing despite the war, Cotton met Air Vice-Marshal Richard Peck, who to his surprise asked him what special equipment
         he was using to get his aerial photos. Cotton replied that he was using only standard RAF cameras provided by the RAF itself.
         Peck said that the RAF were disappointed with the photos they were getting as the cameras were freezing at the high altitudes
         they were flying to avoid the enemy defences. Cotton explained that the cameras were not freezing but that condensation was
         the problem, and that he had solved it during the Lockheed’s spy flights by directing warm air from the engine ducts to pass
         around the cameras.
      

      
      Peck asked Cotton to come back the following day, and at their second meeting there were many more RAF specialists present.
         However, they pooh-poohed the condensation theory and Cotton felt he wasn’t being taken seriously. It became clear that the
         Admiralty were calling for aerial photos of two areas along the Dutch coast, at Flushing and Ymuiden, but that the RAF could
         not get photos of sufficient quality. Cotton offered to fly a mission in one of the RAF Blenheims to show them how to operate
         the cameras correctly. But there was outrage at this suggestion. The RAF could not possibly allow a civilian to fly a military
         aircraft on a wartime mission. Cotton protested but it was clear this wasn’t on. The meeting broke up but they agreed to meet
         again the following morning.
      

      
      Cotton went back to his office in St James’s Square in London’s smart West End. Utterly fed up with officialdom, he stared
         out of the window. It was a beautiful, clear autumn day. Cotton hit on a plan. He would show the RAF what was possible. First
         he called Niven at Heston and told him to prepare the Lockheed. Then he made a call to the photographic unit at Farnborough and asked them to be on standby for a rush job. Finally his chauffeur drove Cotton to the airfield and he and
         Niven took off and flew out to the Dutch coast. At Flushing and Ymuiden there were big gaps in the cloud cover and the cameras
         started rolling again. When the Lockheed returned, the photographs were processed at Farnborough. They proved to be excellent.
         Good 12in by 12in enlargements were printed up and assembled in an album.
      

      
      On the following morning at ten o’clock Cotton returned to the Air Ministry for the next meeting with Peck and his team. Peck
         was full of admiration when Cotton showed off the album of photos, but said that of course it was impossible to take photos
         of such quality in wartime. When Cotton explained that he had taken the photos at three o’clock the previous afternoon the
         meeting erupted. The senior RAF officers were utterly indignant. Voices were raised and accusations flew around the room.
         ‘You had no right to do such a thing’ … ‘flaunting authority’ … ‘what would happen if everyone behaved like that?’ One officer
         even suggested that Cotton should be arrested there and then. After a few minutes Cotton could bear it no longer. He walked
         to the edge of the room, left the RAF officers in their high dudgeon and slammed the door behind him.9

      
      But the pressure was on the RAF to deliver to the Admiralty good quality aerial photographs of German naval movements. When
         war was declared Winston Churchill had returned as First Sea Lord and he personally became involved, demanding appropriate
         photographic cover of German naval bases. So a crucial decision was taken at the highest level of the RAF. They called Cotton
         back to the Air Ministry, where this time he was introduced to none other than Air Chief Marshal Sir Cyril Newall, Chief of
         the Air Staff, the head of the RAF. Newall opened the conversation by saying, ‘So you’re the man who’s giving us all this trouble.’ ‘No, sir,’ replied Cotton. ‘His name
         is Hitler.’ Newall laughed and they shook hands.
      

      
      Newall had a completely different approach from the antagonistic attitude of some of the other officers. He took Cotton to
         his club in Pall Mall and over lunch they made a deal. Newall asked Cotton to set up an experimental photographic unit outside
         the formal organisation of the RAF. Cotton agreed to form a special unit as long as he was given carte blanche in the choice
         of men, machines and equipment. Newall agreed and it was decided to base this top secret experimental unit at Heston, the
         civil airport where lots of private flying was done and where no one would suspect secret military work was taking place.
         Cotton felt the conversation was going well and he was getting everything he wanted, so he decided to soft-pedal and assured
         Newall that he would try to work within the existing red tape and organisation of the RAF. ‘For God’s sake don’t do that,
         Cotton,’ said Newall. ‘Your value to me lies in your continuing to do things in your own unorthodox way. I want results.’10 Cotton’s unconventional methods seemed to be winning through. He was at last going to get the opportunity to put his own
         ideas into action.
      

   
      
      2

      
      Sid Cotton’s Air Force

      
      Over the next few weeks, Sidney Cotton’s top secret unit was set up at Heston airfield, reporting to RAF Fighter Command but
         as an experimental group outside the RAF’s formal structure. It was known at this stage as the Heston Flight. Maurice ‘Shorty’
         Longbottom and Bob Niven were the first operational pilots. A photographic officer and about twenty others – including Sergeant
         ‘Wally’ Walton, who had been through the pre-war Farnborough training – made up the team. Cotton himself was commissioned
         as a squadron leader with the acting rank of wing commander. But Cotton’s difficult personality inevitably led to tensions
         with the RAF authorities and despite Newall’s injunction to be unorthodox, Cotton’s uncompromising ways soon won him many
         enemies. As the Heston unit grew in size a senior and much respected RAF officer was seconded to it as administrator. This
         was Wing Commander Geoffrey Tuttle, who would play a major part in the development of aerial reconnaissance. Tuttle was a
         former fighter pilot and an aeronautical engineer. He was charming, diplomatic and a very effective operator. As an RAF ‘insider’ he was the perfect
         foil to the unconventional Cotton and in the months to come he managed to get many of the new innovations translated into
         practical improvements.
      

      
      Meanwhile, Shorty Longbottom had considerably developed the ideas he had discussed with Cotton when they met in Malta. Longbottom
         submitted to the Air Ministry a paper titled ‘Photographic Reconnaissance of Enemy Territory in War’. In the paper he argued
         that the ideal plane for aerial photography would be the fastest available, one that could fly at great height, above the
         range of the anti-aircraft defences, and could escape from enemy fighters sent up to intercept it simply by virtue of its
         speed. There was only one aircraft that fitted the bill, the new Supermarine Spitfire, which had a top speed of 360 mph. If
         the guns were removed to lighten the load, a photo-reconnaissance Spitfire with cameras added might be able to fly even faster.
         Longbottom’s paper was nothing short of revolutionary. And like many radical proposals, it was quietly filed away and ignored.1 In any case, it was purely academic because at the beginning of the war there was a desperate shortage of Spitfires. Production
         was way behind schedule and RAF Fighter Command was screaming for every Spitfire it could get hold of.
      

      
      Cotton picked up on the idea of using the Spitfire for his experimental unit and put in a request. He was told in no uncertain
         terms that this would be impossible. Not only were no Spitfires available for experimental purposes, but also he was assured
         that it was technically impossible to equip Spitfires with cameras. So he carried on working with the Blenheim light bomber.
         The team at Heston got to work streamlining the Blenheim by smoothing surfaces, blocking holes, removing projections and making
         the tail wheel retractable. As a result they were able to increase its speed by 18 mph. Soon word that Cotton could improve the speed of the Blenheim reached Air Chief
         Marshal Sir Hugh Dowding, the chief of Fighter Command. Dowding wanted to use the Blenheim as a fighter and was delighted
         to hear that Cotton’s team were able to get an extra few miles per hour out of each aircraft by their modifications. He asked
         to meet Cotton, summoning him to Fighter Command headquarters at Bentley Priory in north London.
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