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  About the Book


  The story of the photographic intelligence work, undertaken from a country house at Medmenham, Buckinghamshire, is one of the great lost stories of the Second World War.


  At its peak in 1944, almost 2,000 British and American men and women worked at the top-secret ‘Danesfield House’, interpreting photographs – the majority stereoscopic so they could be viewed in 3D – to unlock secrets of German military activity and weapons development. Millions of aerial photographs were taken by Allied pilots, flying unarmed, modified Spitfires and Mosquitos on missions over Nazi Europe. It was said that an aircraft could land, the photographs be developed and initial interpretation completed within two hours – marking the culmination of years of experiments in aerial intelligence techniques.


  Their finest hour began in 1943, during the planning stages of the Allied invasion of Europe, when Douglas Kendall, who masterminded the interpretation work at Medmenham, led the hunt for Hitler’s secret weapons. Operation Crossbow would grow from a handful of photographic interpreters to the creation of a hand picked team, and came to involve interpreters from across the Medmenham spectrum, including the team of aircraft specialists led by the redoubtable Constance Babington Smith. In November that year, whilst analysing photographs of Peenemunde in northern Germany, they spotted a small stunted aircraft on a ramp. This intelligence breakthrough linked the Nazi research station with a growing network of sites in northern France, where ramps were being constructed aligned not only London, but targets throughout southern Britain.


  Through the combined skill and dedication of the Crossbow team and the heroism of the Allied pilots, throughout late 1943 and 1944 V-weapon launch sites were located and through countermeasures destroyed, saving hundreds of thousands of lives, and changing the course of the war. A wonderful story of human endeavour and derring-do, told for the first time.


  About the Author


  ALLAN WILLIAMS is Curator of the National Collection of Aerial Photography (NCAP), which holds over 10 million aerial photographs from Medmenham that record many key moments of Second World War history.  A leading authority on the history of aerial photography, Allan undertook much of the research for the landmark BBC documentary Operation Crossbow, in conjunction with the Medmenham Collection, which protects and encourages work on the Medmenham legacy.  He lives in Edinburgh.
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  ‘Reconnaissance, or observation, can never be superseded; knowledge comes before power; and the air is first of all a place to be seen from’


  – Sir Walter A. Raleigh, The War in the Air, Being the Story of the Part Played in the Great War by the Royal Air Force: Volume One (1922)


  ‘The military organisation with the best aerial reconnaissance will win the next war’


  – Generaloberst Werner Freiherr von Fritsch of the German High Command, 1938


  To the Photographic Interpreters and Imagery Analysts, whose professionalism, skill and dedication have served to maintain freedom and peace in the world.
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  Prologue


  On the morning of 6 June 1944, a few hours after the D-Day landings began in Normandy, the German High Command gave immediate orders for the first of their revenge weapons – Vergeltungswaffen – to be used against Britain. A week later, sent aloft from a network of launch sites in the Pas-de-Calais, flying bombs appeared in the skies over southern England. They flew northwards at between 2,000 and 3,000 feet – on a course that never appeared to deviate – and the war-hardened British civilians on the ground witnessed strange objects travelling through the air at speeds that appeared to outpace even fighter aircraft.


  By the time of this first assault the Germans had been playing a highstakes game of cat and mouse with Allied photographic intelligence for the previous year and a quarter. For Operation Crossbow, photographic reconnaissance pilots systematically photographed the enemy’s top-secret experimental and manufacturing sites across the German Reich, and all of northern France within a 130-mile radius of London, in order that photographic interpreters could pinpoint the network of launch sites. But despite the Allied bomber offensive that destroyed all ninety-six first-generation sites in northern France before D-Day, in the spring of 1944 the Germans began to craftily develop modified emplacements, heavily camouflaged and aimed at specific targets across the English Channel. Whilst the launch sites directed against Plymouth, Bristol and other British towns and cities would be captured or destroyed before the Germans could use them, the new Battle of London had begun.


  The weapon concerned was the Vergeltungswaffen 1 – V1 – a pilotless aircraft armed with a warhead packed with high explosives and propelled by a pulse-jet engine that eerily cut out over the target area after it had flown a predetermined distance. It had been developed by the Luftwaffe under the code name Cherrystone and secretly financed by the German Ministry of Aviation who had been using prominent engineering companies to work on a flying bomb for Nazi Germany since the 1930s. Code-named DIVER by British intelligence, and quickly nicknamed the ‘doodlebug’ by the British public, the flying bomb was a kind of prototype cruise missile and unquestionably a weapon of mass destruction. In the first V1 attack – on 13 June 1944 – two flying bombs landed harmlessly on farmland, another carried on towards London, and a fourth landed in the garden of a large house in Borough Green, Kent. The one that reached London landed on the railway bridge over Grove Road, Bethnal Green, at 4:25 a.m., destroying the tracks and two nearby houses. It also killed six people and injured thirty. The first V1 fatalities in Britain were nineteen-year-old Mrs Ellen Woodcraft and her eight-month-old son Tom, twelve-year-old Lennie Sherman, fifty-five-year-old Dora Cohen, Willie Rogers, aged fifty, and Connie Day, aged thirty-two. It was the moment that the Operation Crossbow team – the photographic interpreters, MI6, members of RAF Fighter and Bomber Commands, all assembled by Churchill to identify and destroy Hitler’s secret weapons – had feared. But, as an opening salvo, it was not what the Germans had planned, nor what the British authorities had expected, and it prompted Lord Cherwell – Churchill’s friend and scientific adviser who for a long time had doubted the very existence of German secret weapons – to quip that ‘the mountain hath groaned and brought forth a mouse’.


  The early victims of the V1 could have had little or no sense of what had befallen them. Early survivors and eyewitnesses described a strange sound from the sky, often likened to an old-fashioned motorbike without a silencer. Those who were more observant or more distant saw what they thought was a burning enemy aircraft crossing the sky, with a long flame coming from its tail. People learnt quickly to listen for the trademark noise of the engine: when that stopped there were just a few surreal heart-stopping seconds in which to find some sort of cover that might make the difference between life, maiming or death. When 850 kilograms of amatol high explosive exploded on impact, it caused blast damage over an area of around 400–600 yards in each direction and a huge blast wave rippled out from the epicentre. As it did so it left a vacuum, which caused a second rush of air as the vacuum was filled, causing a devastating pushing and pulling effect. At the impact sites there were reports of buildings entirely demolished. Further away from the points of impact blast injuries were inflicted by shards of flying glass. People killed and wounded close to the explosions would be blown apart or would suffer crush injuries from falling masonry. Others lay trapped below collapsed buildings. ‘We had to use saucepans and tin baths to pick up the remains,’ explained one London firefighter. He had never seen anything like it: ‘either on battlefields or during the worst of the previous blitzes.’


  A few days after Lord Cherwell’s quip – and although many V1s were crashing at the point of launch, or while en route in France or southern England – Luftwaffe Colonel Max Wachtel and Flakregiment 155(W) were bombing London and its suburbs with unremitting frequency. To defend themselves, the British had carefully planned DIVER defence measures. Fighters were the first line of defence, patrolling the Kent and Sussex coasts, backed by a concentrated belt of ack-ack guns in front of a barrage-balloon array that grew thicker as the campaign progressed. With Spitfire, Mustang and Thunderbolt fighters struggling to keep pace with the V1, the pilots of the Tempest V – which could reach speeds of 416 miles per hour at low level – were sent up on anti-doodlebug missions. Reaching their peak in the first week of July 1944, when in seven days more than 800 V1s were launched, the attacks continued until the Allied armies advanced through the Pas-de-Calais. When Paris was liberated on 23 August 1944, and as the British and Canadian armies swept through northern France, Wachtel’s men evacuated their modified sites and retreated eastward towards the Netherlands. As a result, there was a rapid drop in the amount of V1 launches. With the number of attacks greatly diminished, the politician and Churchill’s son-in-law Duncan Sandys – Chairman of the Crossbow Committee – boldly announced at a press conference on 7 September 1944 that ‘except possibly for a few last shots, the Battle of London is over’. By that stage, there had been eighty days of bombardment from over 8,000 flying bombs of which 2,300 made it through to the British capital.


  But despite the reassurance by Duncan Sandys, on Friday, 8 September 1944 an even deadlier reprisal weapon struck Staveley Road, Chiswick: Vergeltungswaffe 2 – the long-range rocket. At dawn the previous day, V2 rockets had hit Paris, killing six people in the suburb of Maisons-Alfort, but with the Allies advancing so quickly on the ground through Belgium towards Germany, Hitler’s rocket soldiers withdrew and joined the batteries at The Hague. Paris might have been saved, but at the expense of London. Since the V2 rocket travelled from the Netherlands at more than 3,000 miles per hour, the three people killed in Staveley Road would have been completely unaware of the thirteen-tonne rocket with its one-tonne payload of high explosive heading towards them. Everyone else in west London, however, would have heard it. Not only the immense impact explosion but also the additional thunderclap as the rocket broke the sound barrier. This incident, and ones that followed, would be met with a conspiracy of silence as the government disguised the first V2 attack as a ‘gas-line explosion’. But Londoners naturally became increasingly suspicious when the number of ‘gas explosions’ escalated steadily. Prime Minister Churchill was forced to inform his public of Hitler’s secret weapon that dived without warning from the stratosphere at supersonic speed. For years the V2 had puzzled Britain’s best brains – boffins, bureaucrats, spooks, generals, politicians, intelligence-gatherers and intelligence-sifters. Under the code name BIG BEN British intelligence had been investigating the long-range rocket. But opinion had been divided among Britain’s top scientists over whether a liquid-fuelled rocket could be developed and, if so, what form it would take. This ensured that, from the outset of their research in February 1943 – initially known as the BODYLINE investigation on the basis that such weapons were just not cricket – the photographic interpreters were given the near-impossible task of finding the unknown.


  By late November 1944, Londoners had grown accustomed to the sound of rocket explosions and with fatalities in Forest Hill, Peckham, Welling, Deptford, Aldgate, Bethnal Green, Poplar, Greenwich and Wandsworth, people frequently wondered if they would be next.


  As food shortages made rationing and queuing commonplace in wartime Britain, the family chore for schoolboy Robin Hatton on Saturday, 25 November 1944 was predictable. Late in the morning he joined the queue in front of Kennedy’s Sausage Shop – one of a popular chain of butchers’ shops in south London – at 301 New Cross Road in the London Borough of Lewisham. To keep the family’s place in the queue, his sisters Pat and Sylvia changed places with him while he walked 75 yards to the nearest Woolworths to buy some lemonade. On leaving the department store he headed across the road, and on reaching the other side was suddenly hurled through a fence by the explosive force of a rocket blast. When the ensuing chaos died down he looked back across the street to see that Woolworths and the neighbouring Co-op had disappeared. The dead ‘were all over the place, in the road, in cars and lorries and buses and trams’. As a result of the trauma he’d suffered Robin briefly lost the ability to speak. He now faced the double distress of being able to see his sisters frantically looking for him across the road but being unable either to call them or reach them through the carnage.


  That Saturday lunchtime New Cross Road had been thronging with pre-Christmas shoppers, women, children and servicemen queuing at the tills, their numbers swelled by rumours of the arrival of a consignment of cooking utensils at Woolworths. At 12:26 p.m. a rocket exploded immediately behind the department store, the walls of which bulged outwards slightly before collapsing inwards in a great cloud of dust and smoke. Whilst people inside and passing by stood little chance of survival, many more were killed in the neighbouring Co-op store when it disintegrated around them. With 168 people killed, this was the worst-ever V-weapon attack on Britain and it took the Civil Defence authorities whole days and nights to extricate the injured and dead from the mountains of rubble. An ordinary London shopping street had been turned into a battlefield.


  As the Allied soldiers advanced through northern France they discovered NO-BALL sites in a landscape which had been so comprehensively bombed that it frequently resembled a moonscape. Presumably christened by a cricketing fan, NO-BALL targets were those suspected of having any connection with Operation Crossbow. They included enormous bunkers at Mimoyecques, Siracourt, Sottevast, Watten and Wizernes, which had been constructed with one purpose in mind: the bombardment of Britain with long-range rockets, flying bombs and artillery shells. But whilst the V1 might have required a fixed launch site when fired from the ground, the V2 rocket was by comparison highly mobile. This meant that the only defence from this particular weapon was being outside its range. This was shown to be the case for areas around the large target of London during Operation Market Garden, when Hans Kammler, the SS General then responsible for the V2, fearing that his rocket units might be cut off by Allied forces, relocated them from The Hague to the Gaasterland district of southwest Friesland. This meant that while London was beyond range of the V2 the cities of Norwich and Ipswich were now within its reach. To add further to Duncan Sandys’s woes, Colonel Wachtel was quick to regroup on leaving northern France, and his men were soon ready to launch the V1 from specially modified Heinkel aircraft and from ground sites in the Netherlands. The Battle of London was far from over.


  As the V1 and V2 were revolutionary new weapons, the German High Command were quick to deploy them on sites in Europe in what came to be known by the Allies as the Continental Crossbow.


  No city was to suffer more than Antwerp and, on Saturday, 16 December 1944, more than 1,000 people were packed into the Rex Cinema in the liberated Belgian city, watching the afternoon screening. As the cinema audience watched Gary Cooper in an American western – The Plainsman – the SS Werfer Battery 500 fired a V2 rocket from a forest near Hellendoorn, in an eastern district of the Netherlands. Landing directly on the cinema roof, the missile exploded, killing 567 filmgoers and injuring 291. This was to be the single highest death toll from one rocket attack during the war, one in which 296 of the dead and 194 of the injured were off-duty British, American and Canadian servicemen. Antwerp with its strategically important port – through which the Allies were passing the bulk of the supplies for their advancing armies – presented the Germans with a large and vulnerable target. This successful strike for them coincided with the start of their Ardennes Offensive and the reign of terror from the skies made the war-weary citizens of Antwerp tense and fearful, prompting Time magazine to christen it ‘The City of Sudden Death’.


  In total some 8,564 V1s would be launched against England, of which just over 1,000 crashed on take-off. The flying bombs killed 6,184 people in London, seriously injured around 18,000 and damaged or destroyed 750,000 houses. For every V1 launched, roughly one person was killed and three were seriously injured. Added to this some 1,190 V2 rockets reached England. Of these about 500 actually hit the London area, killing 2,724 people and injuring 6,467 – a far higher casualty ratio than that of the flying bomb. To these fatalities were added another 2,000 Allied airmen killed in the counter-offensive against the V-weapon sites, during which some 50,000 tonnes of bombs were dropped. From October 1944 onwards 500 V2 rockets were being built per month, of which 200 were fired against London and 300 against other targets, mostly Antwerp. Despite this death and destruction, the disruption to the war effort from the V weapons would ultimately prove minor. As a forerunner of the future, the V2 might have been a remarkable engineering achievement by Dr Wernher von Braun and his rocket scientists. But since it took the same manufacturing effort to build one V2 as it did to build six or seven fighter aircraft, the rocket proved a very costly method of delivering one tonne of high explosive.


  If, however, the Germans had been able to bombard Britain with flying bombs, rockets and long-range shells at the rate they had planned it would have changed the course of the war. London and the major population centres of southern Britain would have been destroyed, which would have meant that preparations for the D-Day landings would have been impossible. To defeat Hitler’s V weapons, photographic intelligence was central to an operation that would also use all-source secret information, including one of the greatest leaks of scientific intelligence of the entire war, as well as undercover agents, resistance movements, the interrogation of POWs, clandestine bugging and signals interceptions. By the time of Operation Crossbow, photographic evidence was universally recognised as one of the most important as well as unbiased sources of intelligence. There were squadrons flying throughout the world, dedicated to taking aerial photographs. There were also hundreds of experienced photographic interpreters who were producing detailed information. This had been far from the case at the beginning of the Second World War when the RAF’s photo-reconnaissance units had suffered a catastrophic loss of men and aeroplanes. Despite photographic intelligence having proved itself in the First World War on a massive scale, the RAF had failed to develop this crucial function in the interwar years: with the outbreak of war in 1939 they were almost starting from scratch.


  Sitting prominently in the landscape on an escarpment above the river Thames, with a labyrinth of Nissen huts in its grounds, chalk-stoned Danesfield House near the Buckinghamshire village of Medmenham was perhaps a surprising choice for a top-secret headquarters of photographic intelligence. As one among hundreds of requisitioned country houses it would survive the war unscathed. Danesfield House was destined to become RAF Medmenham and home to the unit responsible for the interpretation of aerial photography, the Central Interpretation Unit (CIU). Administered as an RAF Station, it also had expert personnel from the Navy, the Army, and from many of the Allies, particularly once the Americans joined the war and it became the Allied Central Interpretation Unit (ACIU). Medmenham was to photographic intelligence what Bletchley Park was to signals intelligence. It had similar criteria for the recruitment of personnel and became home to an eclectic assortment of brilliant people. This was its strength: civilians from both the scientific and artistic worlds were put into uniform and brought with them a range of skills, knowledge and experience which were adapted to military-intelligence use. With greater equality than they typically enjoyed in civilian life, women played a critical role in a unit that was more akin to an Oxbridge college than a secret intelligence outfit.


  During the war tens of millions of aerial photographs were taken by photographic-reconnaissance squadrons that were operational throughout the world. The brave pilots, who typically flew alone in modified and unarmed fighters camouflaged with seemingly bizarre colour schemes, took aerial photographs that would change the course of the war. Photographic intelligence rapidly became a major and indispensable war-winning asset, with a huge investment in aircraft, other equipment and, crucially, expert interpreters drawn from every walk of life. The quality and frequency of the reconnaissance results allowed the interpreters to accurately and continuously monitor enemy activity. The techniques that were used allowed them to view the war unfolding, with all its triumphs and tragedies, in 3D. Using a Swiss built optical instrument called the Wild – pronounced Vilt – Machine, a vast library of millions of aerial photographs and detailed intelligence reports grew and recorded the Second World War as it happened.


  At Medmenham, L Section was responsible for the interpretation of photographs of aircraft and aircraft factories, and since its creation, had been run by Flight Officer Constance Babington Smith. Affectionately known as ‘Babs’ by her friends, she was a well-connected society girl who was fascinated by aviation and who before the war had written articles for The Aeroplane magazine, as well as leading a busy social life in London. Slight, pretty, immaculately dressed, she had delicate features and a sparkling deep intelligence. Her favoured perfume was Guerlain’s L’Heure Bleue. She wore the scent, she said, to counteract the masculinity of her uniform. Her section used aerial photographs to identify prototype aeroplanes, new varieties of aircraft, production facilities and operational activity. Like many other British and American photographic interpreters they were given at times the near-impossible task of analysing the photographs in order to find and identify the unknown.


  The thirteenth of November 1943 started as just a normal working day for Constance, but when she was asked by Wing Commander Douglas Kendall – who masterminded all the interpretation work at Medmenham – to look out for aircraft at Peenemunde that might be pilotless, it was the start of a hunt that would prove extraordinary. The search by L section was under way when on 28 November a de Havilland Mosquito piloted by Squadron Leader John Merifield returned with a ground-breaking photograph. When the photograph was analysed by the aircraft specialists, they identified a ramp bearing a tiny cruciform shape on its rails. This discovery, together with the examination of many thousands of photographs of other possible launch sites and storage depots, confirmed that a flying-bomb offensive was being prepared on the other side of the Channel.


  For Operation Crossbow – during the hunt for the flying bomb – over 3,000 sorties were flown and 1.2 million prints created for analysis by the Medmenham interpreters. Photographic-reconnaissance pilots flew high-altitude missions in unarmed Spitfires and Mosquitos all across Europe to uncover the vast network of V-weapon experimental, manufacturing, transportation, storage and launch sites. Being little over thirty miles from central London, the Medmenham area was not immune from Hitler’s V weapons, and for this reason one night-shift team were not altogether surprised – but were apparently completely transfixed – when on 22 July 1944 the familiar sound of a V1 was heard, followed by the fateful engine cut-out and the inevitable explosion. This came as the flying bomb landed a little over two miles away in Chalk Pit Lane, Marlow, causing casualties and damage to houses.


  To celebrate the triumphs of photographic intelligence during the conflict, journalists were invited to visit some of the photographic-reconnaissance squadrons at RAF Benson, Oxfordshire, immediately after the war. Following lunch in the Officers’ Mess they travelled the 16 miles to RAF Medmenham – along the same route taken by the despatch riders who had delivered the rapidly printed aerial photographs during the war – to the nerve centre of the camera war. Welcomed by Wing Commander Douglas Kendall – who introduced the top-secret work of the photographic interpreters – their role during Operation Crossbow, when everything was wanted in a hurry, and it was a non-stop race against the clock, was revealed. One of the journalists was clearly excited by his visit and likened the cellars that housed the Wild Machines to the kind of place that an international gang of the fictional thriller variety would use for its secret headquarters. In an official photograph released at the time, Flight Lieutenant Harry Williams – who had worked with Squadron Leader Ramsay Matthews in the top-secret mission to smuggle the machines into the country – is shown operating the photogrammetric equipment, which was already processing photographs taken during Operation Revue. It had been revealed to the pressmen earlier in the day that the pilots who had carried out daring PR missions during the war were now busily surveying Britain for the Ministry of Town and Country Planning to help with post-war reconstruction. In the photograph caption, the vital role of the Wild Machine, operated twenty-four hours a day throughout the war to produce accurate maps from stereo pairs, was revealed. But in a show of classic British understatement, Williams likened its operation to that of a sausage machine, in that two photographs went into the contraption whereupon a handle was turned and a map came out.


  During the Second World War the Germans failed to heed the 1938 warning of General Werner Freiherr von Fritsch of the German High Command that ‘the military organisation with the best aerial reconnaissance will win the next war’. By 1943 and Operation Crossbow, Allied photographic reconnaissance and interpretation became universally recognised as one of the most important and completely unbiased sources of intelligence, with photographic evidence being used in the planning stages of practically every Allied military operation. That Britain and the Allies were able to photograph Nazi Europe so thoroughly was down to the determination, application and tenacity of a series of photo-intelligence pioneers who laid the foundations and provided the expertise that Churchill and the Crossbow team were to draw on with such profound consequences in 1943–44. In 1938, with war on the horizon, these operators included a First World War flying veteran recruited by MI6, a maverick Australian and his hand-picked team of reconnaissance pilots flying from a west London aerodrome. After the outbreak of war it included Stephen Spender’s older brother, a mapping machine, Constance Babington Smith and a daughter of Winston Churchill. All these – backed by Churchill himself – pioneered approaches to photographic intelligence that allowed the Allies to spy from the sky. Together they created the infrastructure that Churchill harnessed for Operation Crossbow.


  CHAPTER 1


  Wizard War


  In September 1938 the British Prime Minister, Neville Chamberlain, was flown by British Airways to and from Germany via Heston Aerodrome for talks with Adolf Hitler at his Berchtesgaden mountain retreat in southern Bavaria. On his return from Germany to the west London aerodrome on 30 September, Chamberlain addressed the gathered crowds, holding aloft the Munich Agreement signed by Hitler that he would later claim on the steps of Number 10 Downing Street signalled ‘peace for our time’. Paradoxically, MI6 were already planning aerial espionage of Germany from the very same aerodrome – with help from British Airways – that would lay the foundations for photographic intelligence throughout the Second World War and beyond. In the years leading up to the outbreak of war, in addition to the Communist threat, MI6 had been assessing the intentions and military capabilities of Nazi Germany. But with intelligence from secret agents drying up and limited capacity to travel unhindered within Germany, the old methods of espionage were increasingly useless.


  During the 1930s, the MI6 headquarters was the anonymous-looking Broadway Buildings – 54 Broadway – near St James’s Park Underground station, conveniently close to Whitehall. One of the most successful MI6 spymasters, who infiltrated Nazi Germany using an assortment of espionage tactics, was Wing Commander Frederick Winterbotham. Like so many of his generation, he had been inspired by the aeronautical adventures of the Wright Brothers, and during the First World War had joined the Royal Flying Corps. As a pilot, he had been providing air cover for a photographic-reconnaissance aircraft during the Battle of Passchendaele when he was shot down over the German trenches. Whilst this cost him a broken nose, it gave the Old Carthusian an opportunity to observe the German military mind firsthand during his stay in a prisoner-of-war camp and helped ensure his survival of a war that blighted a generation of Charterhouse old boys. In 1930, and with the Royal Air Force now firmly established as the third fighting force, he joined its senior command structure – the Air Staff – and, whilst officially a liaison officer, unofficially he headed the Air Department at MI6 where he reported to the Chief of the Intelligence Service, Admiral Sir Hugh Sinclair – who maintained the tradition of the Chief signing documents with the initial ‘C’ in green ink. The immense task facing Winterbotham, in a world increasingly dominated by air power, was the creation of an Air Intelligence service.


  Throughout the 1930s Winterbotham travelled regularly to Germany whilst purportedly on leave, and presented himself as a senior member of the Air Staff with Nazi sympathies. He made personal contact with many of the Nazi leaders and in March 1934 this culminated in an audience with the Führer himself in the Chancellery in Berlin. On entering a vast office guarded by two tall black-uniformed guards, he found a ‘little man, forelock, moustache and all … dressed in the simple brown shirt and black tie, with nothing on his uniform except the swastika armband.’ In the course of their meeting Hitler outlined his intentions to develop a first-class modern air force in flagrant breach of the Treaty of Versailles. Winterbotham knew, from his experience as a pilot, the superiority of new aircraft over older ones and realised that, even if Germany was to start from nothing, in a very short time one hundred modern aircraft would be worth three hundred antiquated British ones. The dangers posed by this ‘Gathering Storm’ and the British policy of appeasement troubled fellow spook Desmond Morton, head of the Industrial Intelligence Centre, who had been tasked with obtaining and collating information on German armaments and factories. A member of the Chartwell circle, Morton was routinely invited for Sunday lunch at the country home of Winston Churchill MP. As a confidant of Winston, Morton took the opportunity to leak information that provided Churchill with the ammunition he needed to ask Prime Minister Stanley Baldwin probing parliamentary questions about the growing strength of the German Luftwaffe.


  A fellow member of the Chartwell circle was Frederick Alexander Lindemann, then Professor of Experimental Philosophy at Oxford University and later Churchill’s wartime Chief Scientific Adviser. Whilst on first impression they might have appeared complete opposites, with Churchill counting eating, smoking and drinking among his pleasures and Lindemann a vegetarian, non-smoking teetotaller, they quickly came to appreciate each other’s qualities. The Jewish-German émigré feared the growing threat of Nazism, and in a letter to The Times in August 1934 – ‘Science and Air Bombing’ – he questioned the widely held belief that there could be no defence against bombing aeroplanes and that any nation assaulted in this way could only rely on counter-attack and reprisals. If this were the case, he argued, bombers in the hands of gangster governments threatened the whole future of western civilisation. Despite the Air Ministry’s earlier advice to Baldwin some of their own scientists agreed with Lindemann and Churchill, and so – fearful that the responsibility for air defence might be removed from them – the Ministry was spurred into action. The result, in late 1934, was the setting-up of the Committee for the Scientific Survey of Air Defence. Typically referred to as the Tizard Committee, it was chaired by the eminent chemist and inventor Professor Sir Henry Tizard, and whilst perhaps best known for its role shepherding the development of radar and the building of the Chain Home Radar Array that proved so effective during the Battle of Britain, it also helped ensure that scientists would play a role in warfare like they never had before. Churchill understood that the next war would be ‘between scientists as much as soldiers, sailors and airmen’. In his words, the application of science to warfare, the work of the boffins, was ‘The Wizard War’.


  As information from earlier sources inside Nazi Germany became harder to obtain, Winterbotham turned to aerial photography to discover what the Germans were doing. Around the time of the Munich Agreement in late 1938, he had been discussing the challenge with Colonel George Ronin, his opposite number at the French intelligence agency, the Deuxième Bureau. The French had been carrying out aerial espionage over Germany using an old bomber, which they had flown over the Rhineland and Siegfried Line. But since hiring the services of a society photographer from Paris – who operated an old wooden camera – was proving to be an ‘amateur and hopeless affair’ the two men agreed to investigate alternative approaches. For advice they turned to Alfred J. Miranda Jr of the American Armament Corporation who thought the scheme might appeal to a business associate. And so it was that (Frederick) Sidney Cotton, an Australian aviator and entrepreneur who was then based in London, was recruited.


  A colourful character with a love of aviation, money and women, Cotton had flown with the Royal Naval Air Service during the First World War, had invented the revolutionary ‘Sidcot’ (Sid Cot) silk- and fur-lined flight suit, and embarked on a business career that was dominated by aviation and his unique entrepreneurial approach to life. In the 1920s he established an airmail, aerial survey and seal-spotting business in Newfoundland and by the early 1930s was a pioneer in colour photography and an all-round serial inventor. As the owner of the European sales rights of the revolutionary colour photographic film ‘Dufaycolor’, Cotton frequently flew all over Europe in his own private aeroplane and was well known in aviation circles. This was just the kind of man that Winterbotham and Ronin were looking for, someone who would not arouse any suspicion as he travelled on business in a private aeroplane.


  In the meetings that followed, having sworn Cotton to absolute secrecy, Winterbotham introduced the Anglo-French scheme to him, explaining how the French had struggled to take photographs from short-range aeroplanes, how the Germans were increasingly suspicious of French aircraft, why other sources of intelligence had dried up, and why a modern long-range ‘civilian’ plane owned and flown by a ‘British’ civilian could be the way to undertake clandestine photography. For Cotton this couldn’t have come at a better time, since recent business failures with Dufaycolor had given him financial problems and had led to him sinking into a trough of depression. Agreement was reached with Cotton, who was extremely enthusiastic about the scheme, and with a generous allowance he fronted a new company – the Aeronautical Research and Sales Corporation – from his offices at 3 St James Square, London, SW1.


  Cotton was to combine the activities of this cover company, which would take clandestine aerial photographs of military installations and manufacturing sites in German and Italian territory, with his existing Dufaycolor business. Although Winterbotham was frequently frustrated by Cotton and his Machiavellian ways, he recognised completely the value of his discretion and entrepreneurial approach. Concerning Cotton, he remarked that whilst the aviator-entrepreneur’s ‘strongest instinct’ was ‘to make money’ he nonetheless loved adventure ‘for the sake of adventure’ and ‘had a business approach to everything’. Although Winterbotham acknowledged that Cotton could be ‘most annoying to officialdom’ he felt that the Australian ‘was completely reliable on security’ – ‘like a clam’ – and that he should know as he would regularly ‘check up on him’.


  After several meetings it was decided that the luxurious Lockheed-12A ‘Electra Junior’ aeroplane would be the right choice for the top-secret Anglo-French operation. This ultra-modern American aircraft, complete with heated cabin, would fit Cotton’s role as the successful businessman. To avoid suspicion, British Airways were approached and agreed to place the order. An isolated hangar was rented from Airwork Limited at Heston Aerodrome, Middlesex, along with rooms in the Aero Club. Situated ten miles west of central London, the aerodrome was part-owned by businessman Nigel Norman, whose cooperation and discretion Winterbotham trusted. But even before the first reconnaissance mission was flown, on the morning of 15 March 1939, the German Army marched into Czechoslovakia; the Czech government gave its official surrender in Prague the following day. With his policy of appeasement in ruins, Chamberlain set in place preparations for war and assured the Poles that Britain would support them if their independence was threatened. Chamberlain’s policy of against-the-odds hope shifted to awareness of a reality that Winterbotham and MI6 had long feared.


  Whilst MI6 and the Deuxième Bureau carried out a series of missions over Germany in late March and early April 1939, by mutual consent they quickly felt it would be better if they worked on their own aerial-espionage programmes. With the French then taking custody of the Lockheed-12A – which they had already paid for with sackloads of untraceable French banknotes – another Lockheed was bought from the Gillies Aviation Corporation of Garden City, Long Island, New York. Arriving at Southampton aboard the SS Aquitania – and passing through Customs courtesy of a note from Admiral Sinclair – it was assembled by Cunliffe-Owen Ltd in Eastleigh, near Southampton, and registered courtesy of British Airways. Aircraft G-AFTL was destined to become one of the most significant aircraft in the history of aerial espionage. Cotton set about modifying the aeroplane with his customary zeal and had two 70-gallon fuel tanks installed to extend the range of the aeroplane from 700 to 1,600 miles. A hole was cut in the entrance door, along with two in the fuselage, to allow cameras to be set up and operated, with small metal panels that made them almost impossible to see when the cameras were not in use. Before turning their attentions on Germany, Winterbotham decided that Cotton and his co-pilot Robert ‘Bob’ Niven – a tall, zestful and enthusiastic Canadian who was recruited after his short-service commission in the RAF came to an end – should conduct an air tour of the Middle East. With Cotton playing the part of a rich, socially connected English gentleman with an interest in archaeological ruins, they brazenly photographed military targets throughout the region in mid-June 1939. This was followed by a long series of ‘business trips’ to Germany in the Lockheed that led them to earn the distinction – on 24 August 1939 – of being the last civilian aeroplane to fly out of Berlin before the outbreak of war.


  On Tuesday, 19 September 1939, with the Second World War little over two weeks old, Adolf Hitler made a typically vitriolic speech in the city of Danzig – recently appropriated by the Nazis – in which he claimed, the headlines reported, that the Germans had a secret weapon. Chamberlain asked MI6 to investigate, and although they were unable to provide any immediate answers they were ‘only too glad to be able to report that they had just appointed a man for the very purpose, and would ask him to’. The man in question was twenty-seven-year-old physicist Dr Reginald Victor Jones, who had just transferred from the Royal Aircraft Establishment (RAE), Farnborough, where he had been working on the problems associated with defending Britain from air attack. Jones had studied for his doctorate at the Clarendon Laboratory, Oxford, under Professor Lindemann. In May that year a member of the Tizard Committee had approached Jones with a job offer. Since MI6 could provide the committee with no information about the extent to which the Germans were applying science to warfare, it had been decided that a scientist should work with MI6 to discover why their agents were producing such little scientific information. Jones happily accepted but, given the importance of the work he was doing at Farnborough, it was agreed to delay his transfer to MI6 until 1 September 1939.


  Jones reported for duty at Broadway Buildings that Friday – on the very day the Germans invaded Poland – and joined Winterbotham’s team. With guidance from Winterbotham in the art of spotting the difference between good and bad information, and with his scientific knowledge, his first task was to go through the MI6 intelligence files. Since all the pre-war intelligence files had been evacuated for safe keeping to Bletchley Park, Buckinghamshire, Jones found himself at the top-secret Station X, fifty miles north-west of London. For weeks Jones spent his days scouring intelligence documents and his evenings discussing cryptography with Alan Turing and his colleagues. He found the files weak on science and technology and came to the conclusion that the average MI6 agent was a ‘scientific analphabet’. After Hitler’s speech in Danzig, and as the weeks passed with no sign of a secret weapon, the Führer’s claim soon became a national joke, dismissed by the newspapers as a German bluff, the propaganda of Dr Joseph Goebbels.


  Jones went back to the start: he requested a colleague to look again at Hitler’s Danzig speech and discovered that the alarm might have been sparked by an error in the Foreign Office translation. Jones asked a linguist friend to check the BBC’s recording of the speech and found that Hitler was not referring to a specific weapon, Waffe, but to the Luftwaffe as a whole. However, what the trawl through the MI6 files revealed was the extent of real and potential threats, which Jones listed in his report:


  
    	Bacterial Warfare


    	New gases


    	Flame weapons


    	Gliding bombs, aerial torpedoes and pilotless aircraft


    	Long-range guns and rockets


    	New torpedoes, mines and submarines


    	Death rays, engine-stopping rays and magnetic guns.

  


  The threat from secret weapons would lurk in the shadows – its importance in official minds depending on other intelligence priorities.


  But this was no bluff. For years, in contravention of the Treaty of Versailles, Nazi Germany had been secretly developing new weapon technology. At Peenemunde, 110 miles north of Berlin, a top-secret experimental military facility had been built for the German Army and Luftwaffe, with an uninterrupted 300-mile stretch of German-controlled coastline at its disposal. The first indication that this place existed was to come via Captain Hector Boyes, the British Naval Attaché in Oslo who received an anonymous letter on 4 November 1939 telling him that if Britain wanted a report on German technical developments, all they need do was alter the preamble on the BBC World Service German language broadcast on a certain evening, so as to say, ‘Hallo, hier ist London’. The writer would then know that the information was wanted and would send it.


  On the basis that there was nothing to lose, the BBC preamble was duly altered and the intelligence services waited. One evening in November 1939 Winterbotham went into Jones’s office and dumped a small parcel on his desk, courtesy of the anonymous source. It contained a typed report and a glass fuse. The document would turn out to be one of the most spectacular security leaks in history. Winterbotham asked Jones to unravel the package’s contents. The seven-page typed report detailed radar equipment, new fuses for bombs and shells, the progress of dive-bomber research, the development of rocket technology, details of a large experimental facility at Peenemunde, and a description of a radar aid to guide bombers at night called ‘Y-Geraet’ or Y-Apparatus.


  Jones took the parcel’s contents seriously: he wrote that


  a careful review of the report leaves only two possible conclusions: (1) That it was a ‘plant’ to persuade us that the Germans were as well advanced as ourselves or (2) That the source was genuinely disaffected with Germany, and wished to tell us all he knew. The general accuracy of the information, the gratuitous presentation of the fuse, and the fact that the source made no effort, as far as is known, to exploit the matter weigh heavily in favour of the second conclusion. It seems, then, that the source was reliable, and he was manifestly competent.


  The report in many ways was too good to be true and could easily have been a hoax, or a nicely placed piece of German deception, because ‘no man could possibly have known of all the developments that the report described’.


  The report had been signed ‘a German scientist who wishes you well’. In ‘one great flash’, Jones later wrote, this individual ‘had given us a synoptic glimpse of much of what was foreshadowed’. What became known as the Oslo Report was the first pointer that Peenemunde, on the Baltic Coast, was the seat of rocket development. The author of the leak would remain unknown throughout the war and for many decades after. When he died in 1980, the last will and testament of German physicist and mathematician Hans Ferdinand Mayer revealed that he was the report’s author. At the time he had been a forty-four-year-old Director at Siemens Research Laboratory, Berlin, a senior position that gave him access to such top-secret scientific-military information. Mayer was a brilliant scientist, who Gestapo records later showed had committed a scattering of offences against the Reich – including listening to BBC broadcasts and spreading the news he heard. Arranging a business trip to the Norwegian capital at the beginning of November 1939, Mayer booked into the Hotel Bristol, borrowed a typewriter and wrote his first letter to the British. When the preamble was duly altered on the BBC World Service, he placed his second letter and a little glass fuse in the early hours of 5 November 1939, on the window ledge of the Villa Frognaes, the British Embassy, in the affluent Frogner district of the city. Then he returned under cover of his business role to Berlin.


  At the time the report was read, digested, and downgraded by British intelligence as a likely plant. Jones, however, recognised it to be an invaluable resource, revealing the increasingly accurate systems of radio navigation that the Germans had developed to ensure more accurate bombing. During the Battle of the Beams, it helped the British Scientific Intelligence fightback to develop a variety of increasingly effective countermeasures, including signal jamming and the distortion of radio waves. Later, reassessing the report, Jones would describe it as ‘probably the best single report received from any source during the war’. As the war progressed, and one Nazi terror weapon after another emerged onto the world stage, it became obvious that Mayer’s report was both real and largely factually correct. ‘In the few dull moments of the war’, said Jones, ‘I used to look up the Oslo Report to see what should be coming along next’.


  In 1943, Mayer was arrested by the Gestapo for ‘crimes against the state’ but they knew nothing of the full scale of his treachery. He was interned in concentration camps, including Dachau, for the rest of the war. It is likely that he would have been murdered like so many other millions of prisoners had it not been for his former doctoral supervisor, the Nobel-prize-winning scientist and proponent of ‘Aryan physics’ Philipp Lenard, who, though a keen Nazi and anti-Semite, intervened on his former student’s behalf. After being liberated, Mayer went to the United States as part of Operation Paperclip and initially worked in the US Air Force research laboratory at Wright-Patterson Air Force Base, Dayton, Ohio. Later he moved to Cornell University, New York, where he became Professor of Electrical Engineering before returning to Germany, and Siemens, in 1950.


  The existence of the Oslo Report would become more widely known after Jones revealed its existence in a 1947 talk to the Royal United Services Institution but it would be a chance meeting in 1953 with Henry Cobden Turner on board the RMS Queen Mary that would lead Jones to the discovery of Mayer’s identity. The head of Salford Electrical Instruments – who developed proximity fuses during the war – would later reveal to Jones that at the beginning of the war, he had received correspondence from his friend Mayer, from Oslo. On learning of Mayer’s technical background and using Turner as a go-between, Jones began writing to Mayer. In 1955 all three men attended a radar conference in Munich. Meeting in private, and at the request of Mayer – who feared reprisals against his family – Jones vowed never to reveal the identity of the Oslo Report’s author during the German’s lifetime. In his seminal 1978 book on Scientific Intelligence during the Second World War – Most Secret War – Jones praised the German scientist and, true to his word, never revealed Hans Mayer’s identity.


  In an office two floors below Winterbotham’s in Broadway Buildings the cryptographers of the Government Code and Cypher School worked under Commander Alistair Denniston. It was from Denniston that Winterbotham learnt about the world of codes and cyphers and the importance of the Enigma machine to the Germans’ secret communications. The Germans produced these devices by the thousand before the war and the British worked with the Polish Secret Service under utmost secrecy to obtain a new electrically operated Enigma machine. Denniston collected it from Poland and brought it back to MI6 headquarters where it stayed until August 1939 when the school was relocated to Bletchley Park. Winterbotham would find himself responsible for the security, organisation and distribution of Ultra intelligence to commanders in the field. The intelligence services knew that information derived from Enigma decrypts would be absolutely authentic, since the Germans considered the codes unbreakable and could therefore speak freely with each other.


  Having been mentored by Winterbotham, the value of photographic intelligence was appreciated by Jones from the start, and aerial photography would prove a vital source of information for scientific intelligence throughout the war. Throughout 1940, Winterbotham had been receiving requests for information from Robert Watson-Watt, the inventor of the British radar system, about what progress the Germans had made on radar and other scientific devices that might be used by the Luftwaffe. With Enigma decrypts providing them with a geographical reference to the nearest mile of a Knickebein radar installation near Cherbourg in France, Jones requested photographic reconnaissance of the area in order that he could pinpoint its location and study the transmitter and layout of the installation. In the event, however, it is recorded that he was unhappy with the service he received from a certain Wing Commander Hemming, senior officer at the Photographic Interpretation Unit, who he felt was treating Jones’s requests for interpretation as something of a sideshow to their monitoring of the Operation Sea Lion invasion ports. But whilst Jones – not for the last time – might have complained about the service he received from photographic intelligence, Hemming had responsibility for prioritising the many and varied requests they received. Once it was actually confirmed that the Germans were using radio navigational beams to direct their bombers over Britain to their targets, the appropriate level of interest was shown.


  When Jones was supplied with reconnaissance photographs of the Knickebein site, he vividly records that during a daylight bombing raid on 17 September 1940, and while taking cover in the crowded basement of Broadway Buildings, he made use of the time to interpret the photographs. Whilst accepting that he was in a better position to know what he was looking for in the photographs – either a squat tower or more probably some sort of turntable – he was the one who actually spotted the Cherbourg Knickebein radar installation. The following day he wrote his report on the site, thanking the Photographic Interpretation Unit for the photography, and later recorded that when Wing Commander Hemming discovered that Jones was in a position to write reports that could be read by the Prime Minister he was swiftly allocated one of the best photographic interpreters. The partnership that developed between Jones and Claude Wavell was to play a major part in unearthing the Germans’ offensive and defensive radio systems, and from the outset highlighted the importance of the reciprocal flow of information between Medmenham and Bletchley Park, with each being able to contribute information to the other. The existence of Bletchley Park, however, would be unknown to the interpreters, with the sole exception of Douglas Kendall in his role as Technical Control Officer at Medmenham. Checking Ultra information against what could be seen on the aerial photography was a powerful combination, but since the subject matter in the photography was on occasion considered too dangerous to bring to the attention of the interpreters they were on many occasions deprived of Ultra information that would have been vital to the success of their work.


  CHAPTER 2


  The Phoney War, Special Flight and Aerofilms


  Six days after Neville Chamberlain landed at Heston Aerodrome and confidently declared the settlement of the Czechoslovakian problem, Major Harold ‘Lemnos’ Hemming – Managing Director of the Aircraft Operating Company – wrote to the Air Ministry with an intriguing proposal. After outlining the work of his company and its various operating arms – Aircraft Operating Company (Africa), Aerofilms Limited, and H. Hemming and Partners – he explained their unique skills, experience and equipment that would be invaluable to the RAF in the event of a national crisis. Hemming was a veteran Royal Flying Corps pilot, who had encountered Sidney Cotton during the First World War and ran his Newfoundland aerial survey unit during the early 1920s. Hemming was known by the nickname ‘Lemnos’ after the Greek island where the Royal Flying Corps served during the First World War. Well known in aviation circles – and instantly recognisable with his trademark black eyepatch – Hemming was tall, thin and jovial, had a flair for expressing himself and a wonderful memory. An avid pilot, it had been while taking off from the Ensbury Park racecourse during the 1927 Bournemouth Whitsun meeting of the Royal Aero Club that his de Havilland DH37 biplane hit a scoreboard and crashed, costing him the sight of his right eye. Hemming was one of a group of First World War veterans who, inspired by their wartime experiences in aviation, had recognised the business potential of photographing the world from above.


  Established in May 1919, Aerofilms Limited was the first British company to specialise in aerial photography. Francis Wills – its founding-father and first managing director – abandoned his pre-war career as an architect after his wartime experiences as an observer in the Royal Naval Air Service. Together with aviation pioneer Claude Graham-White as its chairman, and the cinematographer Claude Friese-Greene, Aerofilms rented a Geoffrey de Havilland DH9 biplane – from AIRCO Limited – based at the London Aerodrome, Hendon, and occupied a suite of rooms in the London Flying Club. To minimise overheads the bathroom functioned as a makeshift darkroom. Their first year of business was dominated by Friese-Greene filming flying sequences for silent films. By the second year – and throughout its entire existence – the main source of the company’s income came from oblique aerial photography, as it became increasingly de rigueur for the owners of country houses, factories, royal palaces or municipal buildings to have photographs of the structures from an aerial perspective. Taking the photographs involved the pilot manoeuvring the aircraft – often at seemingly precarious low levels – to ensure the best height and angle for the shot. As in the recent war, taking the photographs involved the camera operator manually loading glass-plate negatives – measuring five by four inches – for each exposure.


  Throughout the 1920s Aerofilms gradually expanded the business, but not without a few brushes with authority along the way. On 31 March 1920, during a low-level flight over London, their Avro 504K biplane developed engine trouble. Forced to crash-land, the pilot chose the boating lake in Southwark Park – much to the amazement of the crowds that soon gathered and to the disapproval of the Commissioner of Police. Becoming a subsidiary of the Aircraft Operating Company in 1924 and working from a mansion house at The Hyde on the Edgware Road that they christened ‘Aerial House’, Hemming and Wills set about expanding their aerial-survey business at home with Aerofilms and abroad with the Aircraft Operating Company. In 1925 the London Metropolitan Police commissioned Aerofilms to carry out a groundbreaking road-traffic survey over the capital. But the lucrative contract that Aerofilms hankered after most was supplying services to the Ordnance Survey. They were understandably delighted when in 1925 a trial survey of Eastbourne from the air was commissioned to determine the potential of using vertical aerial photographs and photogrammetric techniques to produce maps. Aerofilms produced good results and proved that aerial survey could be accurate, cost-effective and quick. But these inconvenient facts weren’t about to change Ordnance Survey policy and their dependence on ground survey just yet. This same indifference to aerial photography was echoed in Britain’s armed forces, despite photographic intelligence having proven itself in the First World War. In the immediate aftermath of the war – after the Royal Air Force (RAF) was created in 1918 – the Chief of the Air Staff, Air Marshal Hugh Trenchard, presented Winston Churchill with a memorandum for the RAF and its future. As Minister of War and Air in Lloyd George’s Cabinet, Churchill approved of the ‘Trenchard Memorandum’ which identified aerial photography as one of the ‘primary necessities’ of the RAF. But despite that early postwar recognition, and with photographic interpretation considered the sole responsibility of the Army, aerial photography would come to be regarded as just one of many military functions.


  The opposite proved to be the case in the private sector, and no organisation exemplified this more than the Aircraft Operating Company. Following its creation in 1924, over a period of just five years it went from having only three directors, a secretary and a typist to a firm employing 150 people – or 170 if Aerofilms was taken into consideration. Hemming’s company had surveyed thousands of square miles in the Copperbelt region of Northern Rhodesia as well as districts of Iraq near Baghdad and the city of Rio de Janeiro, Brazil, for map-making. By 1932 their fortunes had prospered sufficiently for them to take offices in the opulent Bush House at the southern end of Kingsway in central London, later to become the iconic home of the BBC World Service. By the mid-1930s, Aerofilms were benefiting from the Ordnance Survey’s inability to supply local authorities with modern mapping – to support town-planning initiatives – and were flying throughout Britain. As this coincided with the Aircraft Operating Company winning major contracts from the Anglo-Iranian Oil Company, all production work was relocated outside central London, to a brand new building at Beresford Avenue off the North Circular Road in Wembley.


  In January 1937, the company was floated and within twelve months Sir Percy Hunting – the shipping and aviation entrepreneur – bought a major stake in it. With the entry of the Hunting family into the business, Hemming and Wills had investment capital and made a decision that would have far-reaching implications for photographic intelligence in the Second World War. To process their customer orders they decided to purchase a mechanical plotting machine – with powerful stereoscopic optics that allowed the three-dimensional analysis of photography – to facilitate the mass production of maps. For the previous three years, Wills had been taking summer courses on photogrammetry with the German company Carl Zeiss AG, in Jena, Thüringen. Visiting the Zeiss works he was given a demonstration of the enormous Aerocartograph by Professor Dr Reinhard Hugershoff, who proudly boasted that ‘he preferred sleeping with his machine to his wife’. From Germany, Wills travelled on to Switzerland where he visited Wild Heerbrugg for a demonstration of their machine, the ‘A5 Autograph’. Whilst the company name might have amused Wills, the Wild Machine was much preferred to the Zeiss device as its ball-bearing movements ensured less wear and tear, and it occupied significantly less space. When the machine – with its hefty price tag of £5,500 – arrived at Wembley towards the end of 1938, it was installed in its own specially air-conditioned room, with a vibration-proof base fifteen feet deep.


  To operate the Wild Machine, Aerofilms employed thirty-two-year-old Michael Spender, the elder brother of Stephen, the poet and literary critic. Growing up in the seaside town of Sheringham, in rural Norfolk, the brothers attended Gresham’s School in the nearby market town of Holt. Stephen’s difficult relationship with his elder brother and his persecution as a ‘Hun’, along with his younger brother Michael at Charlcote Boarding School in Worthing, Sussex – after school bullies discovered the brothers’ maternal name was Schuster – inspired his more or less autobiographical 1940 novel, The Backward Son. When later discussing the relationship between the boys and their parents, Stephen recalled his brother’s view that ‘they [the parents] were emotional and unreliable’ and that Michael’s reaction was to ‘mistrust human contacts, and to worship unemotional efficiency’. At school Michael developed a passion for music and science which he studied at Balliol College, Oxford under Professor Lindemann, graduating with a double first. With a zest for life, he had worked as a surveyor on expeditions to the Great Barrier Reef and East Greenland before joining the 1935 expedition to the Himalayas where he mapped twenty-six peaks. In 1933 he married Erika Haarmann and in 1936 their son John Christopher was born, only for Michael to leave his four-year-old son and German wife after a tumultuous affair with the artist Nancy Sharp, whom he would later marry in 1943. After training from Wild in Switzerland, Spender set about developing the company’s expertise in photogrammetric methods. The need for absolute accuracy when operating the machine was said to have appealed to his scientific mind. But with his complete belief in intellectual honesty, coupled with a legendary arrogance and complete absence of tact and diplomacy, he would frequently and unintentionally hurt the feelings of his colleagues when he questioned their results, their usefulness and sometimes their competence.


  In his proposal to the Air Ministry in late 1938, Hemming had outlined his company’s air-survey experience in Britain and throughout Africa, Australia, Newfoundland, British Guiana, New Guinea, Brazil, Egypt, Iraq and Iran. Highlighting their knowledge gained from operating in far-flung parts of the world – under conditions ranging from arctic cold to equatorial heat – he stressed that not only did they have experienced ex-military men on their staff but also equipment that would be required in an emergency. First and foremost among that equipment was the Wild Machine. Ever the shrewd businessman, Hemming’s proposition was that in an emergency, the Aerofilms branch of their business should be taken over and run as an air-survey unit for the RAF. He knew that war would mean Aerofilms would be unable to function in Britain, and that this could spell disaster for the company. But whilst in the aftermath of the Munich Crisis the Air Ministry would show no interest in this early suggestion of a public-private partnership, in a little over twelve months’ time Hemming would be working in cahoots with Sidney Cotton and would be receiving the attention of Winston Churchill.


  In the days before Britain declared war on Germany, rules of engagement meant that the RAF could not scramble their reconnaissance aeroplanes to take aerial photographs of the German Navy. In desperation the Admiralty turned to Winterbotham for help, and the MI6 unit took photographs of Wilhelmshaven on 28 and 29 August 1939, which informed the Admiralty of the strength of the German Navy closest to Britain, and even included the Führer’s yacht, the Grille. With the declaration of war on 3 September 1939, Churchill became First Lord of the Admiralty – as he had been during the first part of the First World War – and a member of the War Cabinet. When the Board of the Admiralty first learned the news that Winston Churchill was once again First Lord of the Admiralty, a signal was sent to the Fleet: ‘Winston is back.’ From the outset, Churchill would depend on the knowledge aerial photography could provide. But since a photograph is just a snapshot in time, the need for a steady supply of aerial photographs so they had comparative knowledge about day-by-day change was required. Churchill’s demands for aerial photography at the beginning of the war were to prove decisive in the development of airborne reconnaissance within the RAF.


  On 22 September 1939 Cotton’s unit moved from MI6 to RAF Fighter Command and became the top-secret ‘Special Flight’ with authority from the Chief of the Air Staff to operate carte blanche. With Cotton in the acting rank of Wing Commander, and with Britain at war, he swapped his business suit for a uniform and set about developing the unit. Incapable of changing his entrepreneurial approach to life, he ignored the paperwork, sent cables around the world for the people he wanted, and began making enemies amongst the regulars. It was quickly arranged that Niven would be joined by Maurice ‘Shorty’ Longbottom, Hugh McPhail – who was then working as a pilot in Lima, Peru – and ex-British Airways pilot Denis ‘Slogger’ Slocum. By October they had taken over the British Airways hangar, the Flying Club and most of the Aerodrome Hotel, and Cotton’s little red Hotchkiss sports car and his young cockney chauffeur Cyril Kelson – who doubled as his gentleman’s gentleman – became an increasingly common sight at Heston. For his inner circle Cotton had badges made with the inscription CC11 or Cotton’s Crooks Eleven – with eleven being his addition to the Ten Commandments: ‘Thou shalt not be found out.’


  In August 1939, Flying Officer Maurice ‘Shorty’ Longbottom had submitted a report – ‘Photographic Reconnaissance of Enemy Territory in War’ – to the Air Ministry, full of ideas that had been crystallising since he first met Cotton and Niven in mid-June 1939, during a stopover on Malta before their Middle East tour. Cotton had taken to the ‘young man with a slide-rule mind’ from the outset, and when Longbottom returned to Britain on leave in late June, the three men began developing what became known as the ‘Longbottom Memorandum’. This proposed that photographic reconnaissance should be carried out so as to avoid enemy fighters and anti-aircraft defences as completely as possible. The best way of doing this would be to use a single small aircraft, which relied on its speed, rate of climb and ceiling to avoid destruction. A machine such as a single-seat fighter – Longbottom suggested the Supermarine
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