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Author’s Note


The question when writing a book of this kind is to decide whether to do so with the aviation enthusiast or the general reader in mind, especially regarding the use of wartime jargon and abbreviations. Such terms are unavoidable and I have decided to aim the story at the enthusiast, but with a glossary at the back to make things clearer for anyone unfamiliar with air force terminology of 1939-1945.


Ranks and titles used in the story are those that were current at the time of the events described, some of those involved later being promoted or knighted. Where extracts from post-war interviews are quoted, the subjects are given their later titles, as in the case of Sir George Edwards. Foreign names and titles have been used where appropriate, mostly with their original spellings.


Prior to a description of each raid, the serial numbers and individual letters of the RAF aircraft involved, where known, are included, along with either the pilot’s name or brief crew details. These have been taken from the squadron Operations Record Books held at the Public Record Office – not infallible guides, as researchers will know, but by cross-referencing some obvious errors have been corrected. In the case of aircrew killed, taken prisoner or missing on operations, details have been based on the Bomber Command Losses books compiled by W.R. Chorley.


Some RAF squadrons, for reasons known only to themselves, chose to use Roman numerals. For the sake of consistency I have used Arabic ones throughout.




Foreword


As with my previous book, Raiders Overhead, this one came about as a by-product of my research into the wartime history of Brooklands airfield. It would have been impossible to do that without relating the story of how Barnes Wallis came to be employed by Vickers and why he turned his hand from aircraft to bomb design. One of the first questions that came to mind was, ‘How many Tallboys and Grand Slams were used in action?’ The only way to find out was to consult the relevant documents held at the Public Record Office at Kew and elsewhere. One thing led to another, with this book being the result.


While the story of Barnes Wallis, 617 Sqdn and the raid on the Ruhr dams has been well covered by books, a popular film and documentaries, it became apparent that this same coverage did not extend either to the Highball bomb, which was also designed by him, or to the six-ton and ten-ton earthquake bombs, which proved to be far more useful weapons. Paul Brickhill’s book The Dam Busters has set the tone for much of what has been said since, but, as he acknowledged, it was written at a time when these weapons were still surrounded by a wall of secrecy. Much more information has emerged since then, including the release of RAF documents at the Public Record Office, to which Brickhill did not have access.


This book is not a squadron history, but is intended to give a full account of how the bombs were designed, tested and, except for Highball, used in action. The legendary rivalry between 9 and 617 Sqdns has been noted, but I have tried to give an objective assessment of each unit’s contribution. Surviving veterans may disagree with some of my conclusions regarding the effects of certain raids, but I have based these on what was said at the time, compared with what was later discovered on the ground.


Each raid, including those that were cancelled, is listed in chronological order, giving the bomber force employed, the number of Wallis bombs used, any other units involved, the results obtained and other background information. Where possible, the story has been told in the words of those who were there.


Some people may feel that too much detail has been included, but I feel it is not sufficient to say that on a certain date x aircraft dropped y bombs on z targets. Those involved deserve better than such superficial treatment.


It cannot be claimed that the Wallis bombs or the squadrons that took them into action won the European war on their own, but they certainly made a massive contribution to the cause of air power and its role in the Allied victory in 1945. At the time the courage and dedication of 9 and 617 Sqdns, with those units who supported them, set an example that could hardly be surpassed. It is one that deserves to be remembered.




1


Preparation




The Navy can lose us the war, but only the Air Force can win it. Therefore our supreme effort must be to gain overwhelming mastery in the air. The fighters are our salvation, but the bombers alone provide the means of victory. We must therefore develop the power to carry an ever-increasing volume of explosives to Germany, so as to pulverise the entire industry and scientific structure on which the war effort and economic life of the enemy depend, while holding him at arm’s length from our island. In no other way at present visible can we hope to overcome the immense military power of Germany.


Winston Churchill, 3 September 1940.





Sunday 16 May 1943


It was just after 2100 when a red Very light arced through the Lincolnshire sky. It had been fired by Flt Lt R.E.G. Hutchison, 617 Sqdn’s Signals Leader, as the signal for the Lancasters of the first and second waves to start up. Merlins whined and clattered into life, magnetos were tested, pressures and temperatures checked. One by one the black bombers moved out from their dispersals onto the airfield’s perimeter track.


Anyone hearing that roar across the flat countryside would, in the parlance of the time, have said to themselves that ops were on again tonight. They would have been right too, but few of them could have known the significance of this one, or the meaning of the strange huge cylindrical object that hung beneath the deformed, gutted fuselage of each bomber.


First away was Flt Lt R.N.G. Barlow, one of many Royal Australian Air Force aircrew serving with Bomber Command. At 2128 the green Aldis light for which he had been watching flashed from the controller’s caravan by Scampton’s grass runway. Barlow’s hand reached down to push forward the throttles, then moved aside for that of his flight engineer, P/O S.L. Willis, to hold them forward fully against the stops. With such a cumbersome and heavy weight beneath the aircraft, even a momentary loss of power on take-off would be catastrophic.


The idling rumble of the four Merlins changed to a full-throated bellow, the worn grass streaked by below as Lancaster AJ-E rolled forward, the huge main wheels lifted and as the bomber rose the dark boundary hedge flashed by below. Confined in his turret, the rear gunner, Sgt J.R.G. Liddell, peered through the open panel between his four guns to watch the airfield disappear behind, relieved to have ‘unstuck’ safely and wondering if he would see it again. Liddell had falsified his age to join the RAF almost exactly two years before. He was now eighteen.


Someone else with much to ponder was Barnes Neville Wallis, Assistant Chief Designer (Structures) of the Aviation Section of Vickers-Armstrongs Ltd. Wallis had been at Scampton to brief the crews and now had to face what would seem like the longest night of his life in Bomber Command’s 5 Group headquarters at nearby Grantham. There would be a long, tension-filled silence, endured under the harsh scrutiny of Air Chief Marshal Sir Arthur Harris, Bomber Command’s AOC, who had vehemently opposed this project when it had first been put to him and who was still not convinced that it would succeed. Wg Cdr Gibson’s force would maintain radio silence until they were over their respective targets, when a series of Morse messages would indicate that the prescribed attacks had been made. If all went as Wallis had predicted, then Gibson’s late dog would achieve a measure of immortality when his name came crackling into the headphones of 5 Group’s Chief Signals Officer.


Scampton quietened down as the last of the bombers droned away into the distance. For the ground crews, burdened with work until almost the last minute, there would be time to relax and perhaps light a cigarette. The offices, crew rooms and living quarters were silent.


Flt Sgt G.E. ‘Chiefy’ Powell steeled himself to the sad task of burying the dog outside his master’s office. He would never have described his CO as a sentimental man and had been surprised when Gibson had quietly asked him to carry out the interment at midnight. Gibson would be over Germany by then, and had had a feeling that both he and his late companion would be going into the ground together. For better or worse, Operation Chastise had begun.


* * *


The sequence of events described above will be familiar to most people, including those who consider themselves to be cinema buffs rather than aviation enthusiasts. It was initially recorded in Guy Gibson’s book, dramatically entitled Enemy Coast Ahead, backed up by Paul Brickhill’s post-war best-seller The Dambusters and finally brought to a wider audience by the film of that name, shot during 1954 and released the following year.


However, Gibson’s book had to take account of wartime censorship. Brickhill’s writing was also restricted by the fact that all the Wallis bombs were then still on the Secret List, where they would remain until 1962. The film makers, inevitably, had to simplify and telescope the events which had led up to this raid, with no mention of the other special weapon attacks which would follow it during the final two years of the European war.


What follows in this chapter is the story of how Wallis came to be involved in bomb design and why it had been deemed so important to breach a series of Ruhr dams that few in Britain had heard of till now.


* * *


Operation Chastise and the series of ‘special’ raids that would follow it all had their roots in the theory of strategic bombing, which had come into being as a result of the rapid advances made in aerial bombardment during the First World War. Espoused by, among others, MRAF Sir Hugh Trenchard, the first Chief of the Air Staff, this theory had held that the bombing of the enemy’s cities and his factories would cause a collapse of both his will and ability to make war. Trenchard and his senior officers considered that such attacks would in the end be far more profitable than costly frontal assaults.


It was inevitable that senior officers in the other two Services would oppose such thinking, especially as they had been forced to give up their air arms to the RAF in 1918, but, the newly-created air marshals had argued, what alternatives had the Army and Navy been able to offer? During the 1914-1918 conflict the Royal Navy had still claimed to rule the waves, but the outbreak of unrestricted submarine warfare in 1915 had led to Britain coming close to starvation. On land, the situation had been no better. The armies of both sides had bogged down in the muddy stalemate of the Western Front. Artillery and machine guns, backed by magazine rifles, had dominated the front line to such an extent that for nearly four years neither side could make much progress against the other.


With infantry casualty lists stretching to horrendous lengths, and the British public angered by German bombs, it was not surprising that these new ideas became accepted. Trenchard’s Independent Air Force – a heavy bomber force by the standards of the day – began to carry the fight back into Germany. Plans had been made for an attack on Berlin and the first of the new Brooklands-built Vickers Vimy twin-engined bombers was standing by to do so when the Armistice came. This gave the admirals and generals their opportunity to declare that such a strategy would never have worked, and for the RAF to reply that it had not been tried for long enough to have been proven.


In 1937 the RAF’s Air Staff, as part of their preparations for another looming European conflict, turned once again to strategic bombing and focused upon German industry. In October a list of thirteen Western Air plans was drawn up, one of which highlighted forty-five industrial plants in the Ruhr, Rhineland and Saar as vital to the German war machine. In inevitable British fashion, committees were formed for further study, one being the Air Targets Sub-Committee. Its members pointed out that the destruction of these targets could prove difficult and put forward an alternative – the Möhne and Sorpe Dams.


The Möhne Dam, south-east of the city of Dortmund, had been built to collect rainwater during the winter months in order to prevent flooding, so providing hydro-electric power as well as sustaining industrial and domestic water supplies. Made of limestone and sandstone, it was 130ft high, 112ft across at its base and 2,100ft long. Behind the towers on its parapet were two other circular ones, to control the sluices. Its maximum capacity was 134 million cubic metres.


The Sorpe, six miles to the south-west of the Möhne, had a similar role, being fed by the river from which it took its name. Its concrete wall was 190ft high and its capacity, at 72 million cubic metres, was much less than that of the Möhne, but nevertheless it was an important target. Were these to be breached, widespread flooding and dislocation of industry would follow, as well as a subsequent lack of water for hydro-electric power and other needs. Aqueducts, canals and their locks were also vulnerable to air attack. Three different types of dam were studied and possible means of attack considered.
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The light bomber of 1935 – a Hawker Hart of 12 Sqdn on active overseas service. This could carry up to 520lb of GP bombs, but experience after 1939 would show that their explosive content was too small. (S. Parry)


It quickly became clear that the gravity dams – which included the Möhne – were too solidly built to be effectively attacked by any bombs that were currently in the RAF’s inventory. Many of these consisted of stocks left over from the First World War, for the powerful thin-cased ‘blockbusters’ that would become familiar later on were not yet available.


It was not only the bomb’s size that mattered, but also the amount of explosive it carried. The most common high explosive weapons were the 250lb and 500lb GP types. Impressive though these weights might have sounded, more than half of each one was taken up by the bomb’s casing. This low charge-to-weight ratio meant that they were not particularly effective, as later experience against softer targets than the dams would show. Their fusing arrangements were none too reliable either, and they turn up on German city building sites to this day.


Then there was the bomb’s filling to consider. Most people have heard of Alfred Nobel and dynamite, but explosive of this kind was suitable only for industrial purposes. For this reason, Amatol, a more powerful chemical combination, had been developed during 1914-1918 and until 1941 would be the only readily available filling. The situation would improve when a young scientist called S.J. Pooley came up with Torpex. Thirty per cent more powerful than Amatol, it was originally intended for torpedoes but would also be used in depth charges and bombs.


Treasury parsimony in the inter-war years, coupled with the Government’s infamous Ten Year Rule, under which it had been confidently assumed that there would be no war for a decade, had compelled the RAF to spend most of its limited budget on the maintenance of existing aircraft rather than the development of new weapons. The average airman of 1915, assuming he survived, would have been quite at home with the silver biplanes of twenty years later. He would have certainly have recognised the small yellow objects slung beneath their wings.


Although the RAF had retained a heavy bomber force of sorts, its matronly Vickers Virginias and Handley Page Heyfords were patently unsuited to the demands of the war to come and their crews lacked any recent active service experience. In this respect the best-qualified airmen were those who had dropped small GP bombs from Hawker Harts onto feuding tribesmen on the North-West Frontier of India, but this would not amount to much against a European enemy able to shoot back. Thanks to the RAF’s expansion plans, a new generation of faster monoplane bombers was on the point of entering service, but their effectiveness would still be limited by the outdated ordnance they would have to drop.


During 1938 the idea of stick bombing from altitude was considered, but the chances of hitting a dam in such a manner were assessed as small. Torpedoes were another possibility, but would be useless if the Germans placed nets in a dam’s lake. In July Air Vice-Marshal W. Sholto Douglas, Assistant Chief of the Air Staff, chaired a meeting of the Air Ministry’s Bombing Committee, which included representatives from all three Services, the RAE at Farnborough and the Research Department at Woolwich. It was held that the dams, especially the Möhne, represented a potential enemy Achilles Heel, as industrial power was thought to be almost entirely derived from them. None of those present then knew that the Ruhr did not rely solely on water for electricity generation, or that an efficient grid system would be able to compensate for the loss of power caused by a breached dam. However, it was also claimed that the Ruhr consumed twenty-five per cent of Germany’s water, the bulk of this coming from the Möhne, which from now on would begin to assume the status of an important target.
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Construction of a gravity dam. The measurements shown are approximate for the Möhne Dam. (Lincolnshire Echo)


The previous March, a paper written by the Director of Armament Development had recommended an attack on the lower face of a dam, so that water pressure would make it collapse. A low-level attack would be necessary for this kind of accuracy and, as already noted, no existing bomb was suitable – the existing armour-piercing types would penetrate no more than five feet. Stick bombing was rejected as being uneconomical and although a preference was expressed for torpedoes by some of those present at the meeting, the idea of a propelled weapon was also mentioned. The question of earth dams, such as the Sorpe, was also raised, with the suggestion that a number of GP bombs could be dropped on the top of one. This was interesting in view of later attempts to breach the Sorpe in 1943 and 1944.


Not the least of the problems were those posed by the gravity and earth dams. Gravity dams were large concrete or masonry structures, roughly triangular in cross-section and held in position by their own weight. They were either straight or, like the Möhne, curved inwards towards the reservoir. Emergency sluices were installed on the dam face to allow rapid draining if necessary. To prevent sludge being taken up, water was usually drawn out through sluice towers. It would then be used for the driving of turbines to produce electricity. Merely breaching the wall would not be decisive, as water could still be used from below the level of it, while the time taken to repair the breach would not necessarily be long. Any worthwhile attack would therefore have to damage the sluices and water pipes as well.


Earth dams had a vertical concrete or clay core, which was stabilised by a massive earth bank at each side. Again, a sluice was used to remove any excess water, which would otherwise have spilled over the top and caused erosion on the air side. In such instances water was usually extracted from the reservoir upstream via an intake tower, which meant that there was no machinery at the dam itself. Although also triangular in cross-section, the earth dam had a much broader base than the gravity type and was therefore less vulnerable to shock waves. GP bombs dropped onto its crown would hardly have affected it. Events at the Sorpe would later show that even the shallow depression caused by a bigger weapon would not mean collapse.


Two days after this meeting, a letter to the Secretary of State for Air from Air Chief Marshal Sir Edgar Ludlow-Hewitt, then Bomber Command’s AOC, listed a number of power stations in Germany, including two that were served by the Eder dam. Thus this structure too came under the scrutiny of the Air Ministry.


The Eder was situated south of the town of Kassel and south-east of the Möhne. At 139ft high, 115ft wide at the bottom and 1,309ft long, it was the largest dam in Germany, holding back a lake with a capacity of 44,400 million gallons. Like the Möhne, it was there to provide control over winter flooding of the Eder and Fulda rivers – the former having been notoriously unpredictable in the past. The lake acted as a reservoir for the Mittelland Canal, which ran from the Ruhr to Berlin. It also had the tasks of providing uncontaminated water for drinking, industrial and agricultural purposes, as well as hydro-electric power.


Other exotic schemes were considered. These included sabotage, crashing a pilotless drone aircraft at the foot of the Möhne, or the more practical idea of devising a skimming torpedo that on impact would sink to a pre-determined depth and then be exploded by a hydrostatic fuse. All were rejected due to the large amount of explosive that would have been required, irrespective of the delivery system used.


Not only RAF senior officers appreciated the catastrophe that would occur if any of the dams were breached. It had not escaped some German minds either. Someone who was only too well aware of the risks involved was Justus Dillgardt, chairman of the Ruhrtalsperrenverein, the organisation responsible for the dams. In August 1939, showing remarkable foresight, he argued that the problem was not so much one of direct hits on the dam walls, but of bombs exploding below the waterline some twenty to thirty metres away. ‘The compressed effect of the water caused by the explosion might cause the dam wall to collapse.’


Dillgardt’s superiors would later have good cause to remember his predictions. From early in the war the Germans sent police and flak units to guard some of their dams. The Luftwaffe considered attacking the Derwent and Howden ones near Sheffield, but made no move to do so as it too lacked the means.


To add to Bomber Command’s problems, events during the first year of the war showed quite clearly that, contrary to what had been said before it, the bomber would not always get through. Attacks in daylight quickly proved too costly and those by night became notorious for their lack of accuracy. The crunch really came with the Butt Report in August 1941, which showed clearly that only one in ten of the RAF’s bombers was getting to within five miles of its target. There were those, within the RAF as well as outside it, who began to wonder whether it would not be better for Britain’s war effort if Bomber Command were to be disbanded and its resources reallocated elsewhere.
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Construction of an earth dam. The measurements shown are approximate for the Sorpe Dam. (Lincolnshire Echo)


All this meant that for the moment the dams remained unassailable. It would take a highly original mind, from outside the Service, to devise a method that would breach two of them.


* * *


At the outbreak of war Barnes Wallis was close to his fifty-second birthday and could look back on an aeronautical career of some renown.


He had initially made his name designing airships during the First World War, gaining a reputation for being technically competent and imaginative, but arrogant, unwilling to delegate and difficult to get on with. As the Assistant Chief Designer (Structures) under the Chief Designer, Rex Pierson, Wallis had worked for Vickers at their Weybridge factory, next to the famous Brooklands race track, since 1930. He had previously been the Chief Designer for a Vickers subsidiary, the Airship Guarantee Company, at Howden in Yorkshire’s East Riding.


Wallis had shown foresight – not for the last time – by coming to realise that airships were likely to prove an aeronautical cul-de-sac and that the future now lay with aircraft. His task at Howden, assisted by Nevil Shute Norway, who would later become a well-known novelist, had been to design an intricate network of wires to hold the hydrogen gas bags in place within the alloy girder frame of the R100 airship. Bringing this experience to Weybridge had resulted in the geodetic structure for aircraft, which he had put to good use on the Wellesley long-range monoplane. This was followed by the twin-engined Wellington, which would prove to be the best of the RAF’s bomber designs during the first two years of the war.


It was due to this that structures had become his main responsibility. With two new and larger geodetic types, the Warwick and the Windsor, under development at this time, it might have been thought that his plate was full enough. However, Wallis had the kind of mind that always thought several moves ahead and he began to focus it on other matters apart from bomber design.


During 1940 Wallis and the Vickers Drawing Office staff were evacuated from the main factory to Burhill Golf Club, which was two miles to the east. This early dispersal, which took place some months before the factory’s other departments, turned out to be prudent, for both the Hawker and Vickers works on the airfield were subjected to a string of Luftwaffe attacks as summer turned to autumn.


The move also gave Wallis even more freedom than he already had. Although officially responsible to the Chief Designer and to the director-in-charge of Vickers-Armstrongs’ aviation, who from June 1941 was Major Hew Kilner, Wallis was an independent character, with a free hand to make use of whatever facilities Weybridge had to offer. It was at Burhill, when his other duties permitted, that Wallis began to look at means of destroying natural sources of energy, with coal mines, dams and oil all considered.


Some indication of his character is necessary at this point. Assertive, to the point of being cantankerous at times, Wallis was a good deal tougher than the rather mild-mannered professorial type depicted by Michael Redgrave in the film The Dambusters. Never one to put up with fools, he was capable of fighting his corner with some vehemence. He had looked on geodetics as very much his creation and woe betide anyone in the Drawing Office who had strayed from the path that he had picked out. When dissatisfied with something that was being drawn he was known to rip it from its owner’s drawing board, scrawl on it the damning words, ‘Not this! Barnes Wallis’, throw it on the floor and walk away. In this he was not unique; Sydney Camm, Chief Designer of Hawkers and best known for the Hurricane, was apt to behave in a similarly belligerent manner.


Not surprisingly, there were few people at Vickers who would care to argue with Wallis, though one who occasionally did was George Edwards, a Drawing Office section leader who became the wartime Experimental Department Manager. He would later comment that working with Wallis was not all sweetness and light. Nevertheless, there was the respect of one engineer for another, despite his boss’s reputed motto of ‘quality at all costs’. This stubbornness did not make Wallis too many friends, but it was to stand him in good stead in the three years to come.


Wallis devoted much of the first year of the war to learning about bombs, the chemistry of their contents and the types of targets that they might be used against. He too sought information on the construction of the Möhne Dam, finding it in a variety of German and Swiss articles dating back to the Edwardian era, when it and the Eder Dam had been constructed. Though not yet concentrating exclusively on dams, his calculations led him to believe that the RAF’s 1,000lb GP bombs were inefficient. He therefore sketched a 22,400lb bomb, over 19ft long and nearly 4ft in diameter, whose shape was not unlike the late and ill-fated R100. For now there was no question of this monster weapon taking to the air since no aircraft in the RAF’s present or anticipated future inventory would be capable of carrying it, but it would form the basis of Grand Slam some five years later.


During October 1940 a series of tests connected with the Möhne Dam’s destruction began at the Road Research Laboratory at Harmondsworth in Middlesex. In a meeting with senior members of the Laboratory’s staff, Wallis mentioned the Möhne, the Eder and an Italian dam as targets for a ten-ton bomb attack, the idea being to get at least one bomb in the lake within 150 feet of the dam wall. It was decided to use 1/50th scale models of the Möhne in the tests, with the charges scaled down to two ounces each.


A series of reports compiled by A.R. Collins, a scientific officer who headed the four-man team involved, were initially encouraging, but also warned that the first models had been roughly constructed. Another report in February 1941 said that severe damage was unlikely to occur unless a 15,600lb charge was exploded fifty feet from the wall. Other tests, using a more carefully prepared model, took place at the Building Research Station at Garston, near Watford. This model, also to 1/50th scale and complete with towers, was constructed in a wood whose stream could be dammed to simulate the Möhne reservoir. The two-ounce charges did no more than crack it, and further experiments were carried out at Harmondsworth.


Wallis was a frequent visitor, but acknowledged that at this stage it was Harmondsworth’s staff who were the experts, not him. It was also clear that no matter how good the models, there was no substitute for the real thing, so negotiations began with Birmingham City Corporation for authority to destroy a redundant dam at Nant-y-Gro, near Rhayader in Wales.


So far results had not been encouraging, but Wallis remained convinced that the explosion of his ten-tonner, if dropped from 40,000ft, would undermine a target by creating a shock wave in the ground alongside it. If no current RAF bomber could carry this load to such a height, then the only answer was to design one that would. In 1938 the Air Staff had searched for ‘an ideal bomber’ and Wallis had contributed a document entitled Bomber Aircraft Determination Of The Most Economical Size. This had had a wide circulation, including Group Captain the Honourable Ralph Cochrane, who had first met Wallis during his airship days in 1914-1918. Later on, Cochrane was to play a significant part, not only in Operation Chastise, but also in the use of two other bombs that Wallis would create.


Wallis was not the only designer to advocate larger aircraft, for Rex Pierson also proposed a six-engined bomber with a twenty-ton bomb load. All this was too much for the Air Staff, whose rejection of it was hardly surprising as the new four-engined Stirlings and Halifaxes were not yet in service. To some of the more conservative minds in Whitehall, a six-engined design must have seemed on a par with the futuristic multi-engined models used in the 1936 film Things To Come. All right for the Alexander Kordas of this world, but not for the RAF. Not yet, anyway.


Lord Beaverbrook, who became the Minister of Aircraft Production in 1940, was more open to new ideas. Impressed by what Wallis had said, he encouraged him to put forward the so-called Victory Bomber, to carry a 20,000lb bombload at 40,000ft for 4,000 miles. This too would have six engines. Although Beaverbrook was unable to commit his own ministry, he instructed Air Vice-Marshal Arthur Tedder, in charge of research and development, to give Wallis full co-operation. Sir Charles Craven, the Chairman of Vickers, arranged for Wallis to visit the English Steel Corporation at Sheffield to consult experts on the feasibility of casting the ten-tonner’s casing. Official approval of the ideas put forward by Wallis and Pierson was not by any means universal, but the wheels were beginning to turn.


Someone else who began to look favourably on the ten-ton bomb idea was Air Commodore Pat Huskinson, Director of Armament Development for Beaverbrook’s Ministry. A burly and blunt individual, Huskinson’s character was not unlike that of Beaverbrook. He too had had his doubts about the effectiveness of the GP bombs; doubts that proved justified when he set up a trials target at an abandoned ammunition factory near Gretna Green and noted that many of the existing bombs failed to function when tried on it. Lessons that should have been remembered from 1914-1918 would have to be learned once again, although not by the Germans, for the bombs they dropped during the Blitz proved twice as effective as British ones, due to the use of aluminium powder in the filling.


A hasty process of improvement began and Huskinson became noted for his aggressiveness in pushing forward the updated weapons that he knew Bomber Command would need. However, as far as the ten-tonner was concerned, Huskinson could spare little time from his other problems, which were added to when a German bomb fell on his flat and blinded him.


At the beginning of 1941 Wallis summarised his recent work by writing A Note On A Method Of Attacking The Axis Powers – rather a long one at 117 pages. He began it with the following axioms:




1.   Modern warfare is entirely dependent upon industry.


2.   Industry is dependent upon adequate supplies of power.


3.   Power is dependent upon the availability of natural sources of energy such as coal, oil and water (white coal).





Wallis stated that at present all the air forces used small bombs that were intended to attack surface targets. Attacks upon industry could be countered by dispersing it, but this could not be applied to the sources of energy listed above. ‘If their destruction or paralysis can be accomplished they offer a means of rendering the enemy utterly incapable of continuing to prosecute the war.’


He was critical of current bombing efforts by both sides, saying that only through stick bombing could any direct hits be obtained and that even then Luftwaffe attacks on British cities had shown that hits created only temporary inconvenience. Parachute mines had a greater blast effect, but were inaccurate.


His technique would mean that the most destruction would be caused, not by the bomb’s charge detonating, but by the air, earth or water that surrounded it. In the case of concrete, if the applied energy was highly concentrated, the structure would break before it could absorb the strain. ‘Concrete structures which are quite unharmed by a charge bursting in air are destroyed by an equal charge bursting at the same distance, when the explosion occurs in deep water or in earth.’ All enemy targets were in contact with water or earth, so ‘to attack these targets successfully it is necessary to inject the largest possible charge to the greatest possible depth in the medium (earth or water) that surrounds or is in contact with the target.’


Wallis moved on to consider high-altitude attack, citing recent experiments with the high-altitude version of the Wellington. He considered that such aircraft could be used to attack the German coal-mining industry. Oil fields would be difficult, but hydro-electric dams were more promising.


Completed during March 1941, this Note was undeniably impressive, saying much for Wallis’s ability as an engineer and his determination to impress his point of view on others. However, his criticism of current bombing was guaranteed to raise hackles in both Service and Government circles. His method of dam attack looked good enough on paper, but what of the difficulties of carrying it out?


A wide circulation of the Note to over one hundred military, political and scientific individuals guaranteed a certain amount of interest, but also a great deal of scepticism. The Air Ministry, like its sister Services, was the unwilling recipient of any amount of new and often wildly impractical ‘war-winning’ ideas, not a few of them from Beaverbrook or Churchill. One scientific objection was that the state of current explosive development was such that it would be difficult to simultaneously detonate the entire length of such a bomb in order to produce the required shock wave, and anyway to some senior officers Wallis’s ideas must have bordered on science fiction.


Unknown to Wallis, his name had attracted attention of a different kind. Professor F.A. Lindemann, Churchill’s scientific adviser, had in the early war years been given a list of some forty inventors considered by an inter-Service security body of being German agents. One of those named was Wallis. The reasoning behind it was that since the Germans would be trying to find out what new weapons the Allies were developing, one way to do this would be to provide the agents with bogus ideas that sounded plausible but which were unlikely to work. The agents would then submit them to various scientific branches of the Service ministries and from their reactions gain clues as to what was really being developed. It was therefore possible to submit an idea and, regardless of its origin, be unknowingly blacklisted. Lindemann showed this list to one of his former Oxford students, Dr R.V. Jones. Jones thought the whole thing preposterous, especially as one of the names on it had been his mechanic while he was at college! The list may have been one reason why the ideas Wallis put forward were not immediately accepted.


One sympathetic recipient of the Note was Wg Cdr F.W. Winterbotham, head of the Air Section of the intelligence service MI6, who unofficially contacted the Prime Minister’s office. The view expressed was that this project could not come to fruition until 1942 at least. Wallis showed characteristic impatience with those who did not immediately accept his ideas, but Winterbotham encouraged him to send a copy of the Note to Churchill. This move was however stymied by Lindemann, who declared that neither this bomb nor its aircraft could be completed before the war’s end.


The anger and dejection that Wallis had begun to feel was added to on 21 May when Sir Henry Tizard, scientific adviser to the MAP, wrote to him, saying that the Air Staff had no interest in a large specialised bomber. Nor would they accept his view that this aircraft and its one big bomb offered a high probability of winning the war. They did, however, want two of his geodetic-structured aircraft in production as soon as possible. These were the high-altitude Wellington V, followed by the Warwick. They were to take priority over the Victory Bomber – which meant that he could continue work on it if nothing else was required.


Tizard was not unsympathetic to Wallis and supported the idea of the ten-ton penetrating bomb, but under present circumstances he had to agree with the Air Staff’s decision. It was sound enough, for at present Bomber Command was just beginning to accept four-engined aircraft, and so far introduction of new designs had taken up to six years.


In September Vickers put the final nail into the Victory Bomber’s coffin, consigning it to a long list of British aeronautical might-have-beens. It was now beginning to look as if the sceptics had been right after all, and that without the means to carry it the Wallis bomb would never leave the drawing-board either.


* * *


Towards the end of 1941 Wallis shelved his idea of high-level ten-ton bombing and began to seek other methods of destruction. Early in the following year he conceived the idea of a weapon that would be dropped on the water upstream of the dam, to reach it by bouncing across the surface. On striking the dam wall it would sink and explode in close contact with it.


He was unable to recall how this idea occurred to him. The process has been likened to the children’s game of ducks and drakes, but this is not so, as the stones involved spin round a vertical axis, while his weapon would use a horizontal one.


The advantages of this unusual method of delivery are best explained by quoting from a later report on the Highball bomb, further details of which will appear in Chapter 4. This report was compiled in 1944, with hindsight, by the Vice-President of the Air Ordnance Board:




If a spherical missile is set spinning about a horizontal axis, and is projected horizontally in the same direction as the underside is moving as the result of the spin, it will be found in a greater or lesser degree ‘to fly by itself’, depending upon the amount of energy imparted to it in spin and in horizontal travel. Thus the spinning sphere is well adapted to extend the range of a bomb after leaving an aircraft.


The spinning sphere has a further characteristic in its ability to ricochet on water … This ability is greatly increased by imparting a spin in the same direction as is required to develop the lifting force.





Spinning would extend the bomb’s initial flight before its first impact on the water, as well as improving its accuracy. Also, the number of ricochets and the length of travel on the water after the first impact would both be increased by comparison with a non-spinning sphere projected with the same horizontal velocity.


There was therefore a clear need to spin the weapon in order for it to bounce ahead of the aircraft, across the surface of a dam’s lake. However, while spinning it forwards might have seemed the obvious course of action, this was not as desirable as it appeared. Once the bomb struck the water, drag would tend to spin it forwards. Drag is resistance to forward movement – caused by water as well as by air – and backspin would counter this. Spinning it forwards would also create what was referred to as negative lift, tending to roll the bomb beneath the water before it reached its target. Therefore, although the bomb would fall forwards and down on release, to achieve the desired result it would have to be spun backwards before it left the bomb bay. Backspin would also cause it to adhere to the dam wall and run down it before exploding. Provided the bomb was in contact with the wall when this took place, the water would tamp the resulting shock wave and breach the dam.


All of this may seem obvious now, but in 1941 it had yet to be fully appreciated. Although this method took Wallis some time to establish, it was not as novel as it appeared. He knew that, in order to avoid flying too close to a well-defended vessel, Allied airmen had used skip-bombing during anti-shipping strikes. This had involved dropping conventional weapons from low level, but climbing at the moment of release so that the bombs struck the sea at an angle, to skip forward across the waves. Indeed, these ideas predated aircraft, for he later discovered that naval gunners in the ‘wooden wall’ era, by pointing their cannon slightly downwards, had made the balls ricochet across the sea to increase their range.


Navies had not been the only forces to try such techniques. Napoleon Bonaparte, who had been an artillery officer before going on to higher things, had tried using his cannon – known as ‘The Emperor’s Favourite Daughters’ – to bounce 12lb round shot off the ground and through the opposing infantry’s ranks. However, Wallis later said that such knowledge had served only to reinforce his idea, and not as the inspiration for it.


Attacking dams in this war would be nothing new. As if to highlight these targets, the British film industry had released a film entitled Ships Have Wings – a poorly-titled, badly-scripted and ineptly-acted piece of propaganda that had been intended as a tribute to the Fleet Air Arm. The customary stereotypes were all on display, the Italians being portrayed as idiots and the Germans as ruthless. The British aircrew gallantly faced heavy opposition en route to their dam target, which at the last heart-stopping minute was successfully breached, washing away a load of miniature enemy vehicles perched on the top of it. A model attack, in every sense.


The real thing was a different story. On 2 February 1941 Vice-Admiral Sir James Somerville, commanding the Royal Navy’s Force H in the Mediterranean, had sent torpedo bombers from the carrier HMS Ark Royal to attack the hydro-electric dam at Tirso in Sardinia. Due to strong anti-aircraft defences this attack had been unsuccessful, although the Italians had been sufficiently alarmed by it to equip all their dams with net defences. All this was a portent of things to come.
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Method of attack on Möhne and Eder Dams. (Lincolnshire Echo)


It was in April 1942 that a scene familiar to everyone who has seen The Dambusters film took place – that of Wallis borrowing his daughter Elizabeth’s marbles and using a catapult to bounce them across water in a tin bath in his garden. Replacing the marbles with half-inch wooden spheres, Wallis patiently noted the results. He explained to Winterbotham, by now a group captain, that if a spherical bomb was used and detonated from the centre, the force of the explosion would reach all points of the surface at the same moment – which took care of the previous objection to the ten-ton deep-penetration weapon. Fine, but how would such a weapon react when it struck the water? Winterbotham phoned an Air Ministry contact, who assured him that it would bounce like a football. To Winterbotham’s surprise, Wallis exclaimed, ‘But my dear boy, splendid! Splendid!’


Once again it was time to commit his ideas to paper, which he did in Spherical Bomb – Surface Torpedo. Considering this weapon as primarily one for the Fleet Air Arm, he approached Professor P.M.S. Blackett, scientific adviser to the Admiralty. Blackett was impressed, seeing it as a method of attacking German capital ships, but also saw it as an RAF weapon and contacted Tizard, who met Wallis at Burhill the following day. The two men got on well, which was particularly important as Tizard’s influence was wide-ranging, taking in the MAP and the Chiefs of Staff. Within two days permission had been obtained to use the facilities of the William Froude Laboratory at Teddington in Middlesex.


In the meantime, in a scene that would have been delightful to witness, Wallis and his secretary, Amy Gentry, went out in a rowing boat on Silvermere Lake, which was south-east of Brooklands airfield. Amy Gentry was, conveniently, not only an oarswoman of some note, having reputedly trained to Olympic standards, but also a formidable person – no shrinking violet would have lasted long in her position – and she was prepared to argue with her boss if she thought the occasion warranted it. When Wallis stood up to launch projectiles of various shapes across the surface, she bellowed, ‘Sit down, Wallis! You’ll have us both in the water, and I’m in charge of this boat!’ Her common sense could not be denied, but, perhaps while working from a crouching position, Wallis carried out his tests and as a result decided the sphere was the best.


Work at Teddington began in June, taking place intermittently until the last week in September, the task being to refine the method of delivery to the target. Something that had to be resolved was whether to spin the weapon and if so, in what direction. To drop it without spinning would cause it to sink like a stone and if it was spun forward there was the danger of it leaping over the dam wall, then exploding harmlessly on the air side of it.


When Wallis decided on backspin is not known, although George Edwards, the Experimental Department manager at Vickers and a keen cricketer, was reputed to have discussed spin bowling with him at the time of the Silvermere Lake experiments. As will be seen, this would prove crucial on the night of the raid.


Something else that may have influenced his thinking was the discovery, made by nineteenth-century golfers, that the smooth-bodied gutta-percha balls of the day travelled further once they had collected nicks and scratches. This led to the dimpled surface of the golf balls of today. Also, when hit by a golf club the ball had backspin, which gave it height. It was lifted by a force nearly twice its own weight, which was why it soared high into the air in a parabola.


Various dimpled and smooth two-inch spheres, made from lead, balsa and other materials, were tried; the bounces were timed and the sphere’s underwater trajectory filmed at Teddington after it struck the target. The tests attracted many visitors, including Tizard, who saw them as very promising and recommended a full-scale test using a Wellington. Another important visitor was Vice-Admiral Edward de Faye Renouf, who was engaged in experimental work and immediately saw the weapon’s potential. He returned the next day with other senior officers, for whose benefit Wallis used a wax battleship model as the target. They were duly impressed when the sphere passed underneath it and went away convinced that a version of this weapon could be fitted into the bomb bay of a Mosquito. This would lead to the Highball bomb later on.


Now the RAF had to be convinced. On 21 June Air Vice-Marshal F.J. Linnell, Controller of Research and Development, visited Teddington and four days later gave permission for a Wellington to be fitted with an experimental weapon of 4ft 6ins in diameter. The film scene, in which Michael Redgrave as Wallis requests a Wellington on the grounds that he designed it, is an oversimplification; the design of this aircraft, and the modifications to it that would now take place, were very much a team effort, as Wallis himself would have been the first to acknowledge.


This was progress, but an order to convert one bomber did not mean that the Air Staff had been convinced of the weapon’s effectiveness against dams. Wallis had spared no effort to convert all concerned, but impatiently wrote, ‘There is no doubt that the Air Staff have been singularly stupid over this point.’ He must have been cheered up by the news that the Admiralty wanted twelve of these spheres dropped from a Wellington and that MAP had authorised the Oxley Engineering Company, based in London and Leeds, to manufacture them.
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Summers dives the Wellington before releasing the first of the two bombs. (IWM)


The point that the charge needed to be in contact with the dam to breach it has already been mentioned, but this was not fully appreciated until early 1942, when A.R. Collins, still carrying out the Harmondsworth tests, decided to see if a contact explosion would breach one of the damaged models. To his surprise, it worked – pieces were flung up to thirty feet away.


The next step, with the permission of Birmingham Corporation, was to breach the old and redundant Nant-y-Gro dam at Rhayader in Wales. However, the dam held after an explosion in its lake on 1 May. Collins therefore felt that nothing less than a charge of 30,000lb would destroy a gravity dam the size of the Möhne, if it went off at a distance from it. Such a weapon was clearly impractical; it would have been bigger than the ten-tonner that Wallis had originally put forward.


Although it had been unofficial, the Harmondsworth contact test had been reported to Wallis, and would now have an important effect on his thinking. If an explosion in the Nant-y-Gro lake failed to work, then would a charge in contact with the wall do the trick?


On 24 July a 500lb submarine mine, containing 279lb of explosive, was used as a contact charge at the Nant-y-Gro dam. This was spectacularly successful, pushing out its centre. Scaling up the weapon from this test meant that a 7,500lb charge exploded thirty feet below the water level of the German gravity dams would cause a fifty-foot breach. The weapon’s casing would mean additional weight, but even so it was within the carrying capacity of the Avro Lancaster; a new four-engined design which had been in service with Bomber Command since the previous April.


In spite of all this some of the great and the good were still far from convinced. Professor Lindemann, now ennobled as Lord Cherwell, was one of them, and since Wallis did not meet Churchill Cherwell’s attitude could not be ignored, especially when this new Peer of the Realm loftily declared that he doubted if the dams were of any consequence. Perhaps he was still influenced in some way by the blacklist of inventors. However, at a meeting at Vickers House in London on 25 August it was decided that ‘the Spherical Bomb’ should be tried off Chesil Beach in Dorset.


Before being loaded into any of the trials aircraft, the balance of the bombs would be tested on a specially built rig at the Experimental Department’s dispersed site at Foxwarren. Situated in Redhill Road, halfway between Brooklands and what would become a new airfield at Wisley, this consisted of a few basic but adequate buildings, which would be used for the construction and testing of a variety of projects, from the F7/41 high-altitude fighter to the post-war Vickers Valiant – the first of the V-bombers.


Moving the Experimental Department to Foxwarren had been the idea of George Edwards, who had become its manager before the bombing of the Vickers works in 1940. Concealed among the abundant Surrey woodland, it was well away from Brooklands and, like Burhill, was less likely to be hit by any future Luftwaffe attacks.


By now Hawkers had left Brooklands to concentrate their workforce at a larger factory at Langley in Buckinghamshire, leaving their buildings at the Brooklands Flying Village to be taken over by Vickers. It was here, at a discreet distance from curious eyes at the Vickers factory across the grass airfield, that a Chester-built Wellington BIII, BJ895/G, was modified to take four of the Oxley Company’s spheres.


Initial trials took the form of spinning a sphere on the ground, then in a rig fitted in a Wellington’s fuselage to check the aircraft’s stability. The next step was to load four of them into BJ895/G.


On 2 December Joseph ‘Mutt’ Summers, Vickers’ Chief Test Pilot, flew this aircraft over the Queen Mary reservoir, north of Weybridge. Wallis, who was on board, spun all four spheres simultaneously at maximum revolutions, using the hydraulic system that had originally been installed to operate the bomb doors, which by now had been removed. As Summers was unaware that the spheres were spinning, it seemed that any fear of the aircraft being broken up by a gyroscopic effect was unfounded. However, not all of 617 Sqdn’s crews would agree with this on the night of the raid.


Two days later, by now modified to spin two spheres, the Wellington flew to Chesil beach with Summers as pilot, test pilot Bob Handasyde as flight test observer and Wallis as bomb aimer. The bombs were dropped into a stretch of water shielded from the open sea by a massive shingle bank. Although Wallis considered the experience exciting, it was also a disappointing one, for the welded spheres broke up on hitting the water. Nothing daunted, he ordered that the outer casings were to be reinforced with a mixture of granulated cork and cement.


The next attempt was made on 15 December, when Summers dived the Wellington at top speed and released two spheres, one smooth and the other dimpled, at sixty feet. Both appeared to shatter on impact, but Wallis eventually recovered one, to find that it was badly damaged, not broken. A meeting chaired by Vice-Admiral Renouf two days later noted the failure of the spheres and agreed to further strengthening of them, with Vickers providing another two standby wooden ones.
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Moments later, the bomb bounces, but part of its outer casing flies off. This is visible just in front of the column of water. (IWM)


The third trial took place on 19 January 1943, one steel sphere breaking up on impact and the second one accidentally falling on land. Next day one repaired steel sphere was dropped from 100ft; according to Wallis it bounced as high as fifty-five feet before breaking up.


Far better results were obtained on 23 January, when a wooden sphere, dropped at 42ft, at 283mph and spinning at 485rpm, bounced thirteen times. The next morning another bounced at least twenty times and at dusk Summers bounced another over a special boom on the test range. On 5 February some wooden spheres of 3ft 10ins in diameter were dropped from various heights, achieving a range of 1,315 yards, which was twice that predicted by the model experiments.


By now two versions of the bomb were under consideration. These were code named Highball, to be used by a Mosquito against surface vessels, and Upkeep, to be used by a Lancaster against the Ruhr dams. A third variation, code-named Baseball, involved mounting a mortar in the bows of an MTB or MGB of the Royal Navy’s Coastal Forces to fire bombs at enemy shipping. This never saw the light of day, but would remain a possibility for the next two years.


With a certain satisfaction Wallis showed films of the trials on 28 January to mixed audiences of Vickers and Service staffs, including Winterbotham, Summers, Handasyde and Sir Charles Craven. Next day Vickers undertook to manufacture 250 Highballs at their Crayford works.


At last things looked to be going his way, but just to be certain Wallis drew up a third paper on the bombing of enemy industrial targets. Entitled Air Attack On Dams, but also including material on shipping attacks, it was sent to Vice-Admiral Renouf, then to other responsible Service officers and civilians.


On 30 January Wallis passed a copy to Lord Cherwell, with a covering letter stating that the Nant-y-Gro experiment had shown that it was possible to destroy the German dams if the attack coincided with them being at their maximum capacity, which would be May or June. Preparations for use of Highball were moving ahead and the potential deployment of this weapon against naval targets was threatening to overshadow the use of its larger brother against the dams. ‘It is felt that unless the operations against the dams are carried out almost simultaneously with naval operations, preventative measures will make the dam project unworkable and that therefore the development of the large sphere of five tons’ weight should be given priorities equal to those for the smaller weapon.’


Rather rashly, Wallis then went on to promise that if equal priority were given to both weapons, development of the larger one could enable it to be dropped from a Lancaster within two months. Modifications to the Lancasters would be small and the aircraft could be returned to their original use within a few days. This last assertion would turn out to be incorrect.


In his latest paper Wallis explained that the Nant-y-Gro dam had been a fifth of the size of the German ones, so a charge five times larger than that used in the second test there would be sufficient to breach them. Regarding the Sorpe, a more modern concrete-cored dam that had been built in the 1930s, he was of the opinion that such a dam would become self-destroying if a substantial leak could be established within the watertight core. In this he gave as an example the Dale Dike Dam near Sheffield, whose collapse in 1864 had begun with a small crack on the crest. Wallis felt that if the Sorpe’s concrete core could be cracked seepage would erode the earth bank on the downstream side, leading the core to collapse due to lack of support. However, he was wrong here; the Dale Dike Dam had had a clay core and was therefore not comparable with the Sorpe.


Wallis concluded that in the Ruhr district the destruction of the Möhne would lead to a serious shortage of water, both for drinking and for industrial purposes. In the Weser district the breaching of the Eder and Diemel dams would seriously hamper transport on the Mittelland Canal and the River Weser.


Cherwell saw the Teddington film three days later, this time with less antagonism than before. Air Vice-Marshal Linnell approved preliminary design work on what was then referred to as Big Highball but was not prepared to sanction any further moves in case development of the Vickers Windsor bomber was adversely affected. This four-engined long-range geodetic design, not unlike a smaller version of the Victory Bomber, was yet another project that Wallis somehow had to find time for.


For Wallis and his team, February was a busy time, with conferences, working lunches and long working days that at times stretched almost to midnight. On 10 February came the news that Linnell had ruled that nothing more was to be done about the Lancaster project, although Highball work would continue. Linnell acknowledged that Upkeep was technically feasible, but Vickers were already some weeks behind on the Windsor project due to the Mosquito modifications for Highball. If Upkeep went ahead, this delay would stretch to months, also affecting Lancaster production at Avros at a time when Bomber Command were in need of as many of these aircraft as they could get. Linnell cautiously advised that Upkeep should wait until Highball tests had been satisfactorily concluded.


It was now time for those at the sharp end to be advised of what had been happening. Bomber Command’s SASO, Air Vice-Marshal Robert Saundby, passed a copy of Wallis’s latest paper to Bomber Command’s AOC, Air Chief Marshal Sir Arthur Harris, with a minute stating that a particular squadron would have to be nominated, which would deprive the Command of that unit’s strength for about three weeks. Saundby considered the operation feasible and concluded – wrongly – that the tactics would not be difficult.


Harris had become Bomber Command’s AOC in February 1942, at a time of inadequate aircraft – with the exception of the Wellington – low bomb loads, few navigation aids and questionable morale among his crews. An ardent believer in strategic bombing, he seemed to regard his Command as the only force capable of winning the war for the Allies and was convinced that it should have priority over everyone else, including the rest of the RAF.


As far as Harris was concerned, what mattered was the breaking of German morale by the area bombing of cities. Anything that deviated from this was looked on by him as a ‘panacea’ – something seen by others as a universal cure-all but which in his opinion would turn out to be a waste of time and effort. His views had been reinforced by an unusual raid on the battleship Tirpitz at Asenfjord near Trondheim in Norway on the night of 27-28 April 1942. A force of Halifaxes and Lancasters under Wg Cdr Donald Bennett had gone in with the object of dropping 1,000lb spherical mines as well as bombs. The mines did not have contact horns but had carried hydrostatic fuses set to explode below the water’s surface. The idea was that they would be dropped at low altitude, to roll down the side of the fjord and explode beneath the ship.


It had all seemed sound enough, but the raid turned out to be a failure and five bombers were shot down, including Bennett’s Halifax, although he escaped to Sweden and was soon repatriated. His name will reappear in this story later on. A check by a PRU Mosquito showed that the Tirpitz had suffered no apparent damage. Indeed, her crew later confirmed that the mines had achieved nothing apart from scrape off some paint and kill a large number of fish! It may have been one reason why there was opposition to the Highball bomb later on.


With this fiasco in mind, it was hardly surprising that the AOC’s reaction was a robust one. A blunt individual who, like Wallis, never tolerated fools, he was not impressed by what he read. His reply said exactly what he felt: ‘This is tripe of the wildest description. There are so many ifs and ands that there is not the smallest chance of it working.’ He contended that if the bomb were not perfectly balanced it would either be torn loose by the vibration at 500rpm, or the aircraft would be wrecked. ‘I don’t believe a word of its supposed ballistics on the surface … At all costs stop them putting aside Lancasters and reducing our bombing effort on this wild goose chase … The war will be over before it works – and it never will.’


Nevertheless, an Air Ministry meeting on 15 February, which included Wallis and Summers, resulted in the go-ahead being given for one Lancaster to be modified for Upkeep. When this news reached Harris three days later, he promptly wrote to the Chief of the Air Staff, Air Chief Marshal Sir Peter Portal. Although he confused Highball with Upkeep, his feelings were plain enough:




All sorts of enthusiasts and panacea mongers [are] now careering round MAP suggesting the taking of about thirty Lancasters off the line to rig them up for this weapon, when the weapon itself exists only within the imagination of those who conceived it … I am now prepared to bet that the Highball is just about the maddest proposition as a weapon that we have come across – and that is saying something … I am prepared to bet my shirt (a) that the weapon itself cannot be passed as a prototype for trial inside six months; (b) that its ballistics will in no way resemble those claimed for it; (c) that it will be impossible to keep such a weapon in adequate balance either when rotating it prior to release or at all in storage; and (d) that it will not work when we have got it … Finally, we have made attempt after attempt to pull successful low attacks with heavy bombers. They have been, almost without exception, costly failures … While nobody would object to the Highball enthusiasts being given one aeroplane and told to go away and play while we get on with the war, I hope you will do your utmost to keep these mistaken enthusiasts within the bounds of reason and certainly to prevent them setting aside any number of our precious Lancasters for immediate modification.
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Air Chief Marshal Sir Arthur Harris, AOC Bomber Command 1942-1945. The look says it all. (IWM CH13020)


Harris did not take kindly to advice from outsiders, including the Air Staff. Not only did he oppose this weapon, but also the idea of creating a special squadron to drop it. Special units of any size were anathema to him; on taking command in 1942 he had resisted the idea of a Path Finder Force, arguing that it would be a corps d’elite with a consequent adverse effect on morale within other units, who would be loath to send their best crews to it, and that it would be better if each Bomber Group developed its own marking techniques. His attitude would later have a certain significance for the Lincolnshire-based 5 Group and its AOC, Air Vice-Marshal the Honourable Sir Ralph Cochrane.


Air Commodore S.O. Bufton, head of the Air Ministry’s Directorate of Bombing Research, had argued for the PFF force as far back as 1941. After consultation with the Air Staff his view had been backed by Portal, leading to the establishment of the PFF in August 1942 under Donald Bennett, who had rapidly risen to the rank of air vice-marshal while still under forty. It had become 8 Group the following January. All this had been much to the annoyance of Harris, who had regarded this as ‘dictation’ by a junior staff officer and had no doubt marked Bufton down as a panacea monger.


It was as well that Wallis had his supporters elsewhere. The First Sea Lord, Admiral Sir Dudley Pound, had described Highball as ‘the most promising secret weapon yet produced by any belligerent.’ Not that Pound’s opinion would have cut any ice with Harris, whose contempt for naval officers was well known, but Wallis was making other converts to his cause by use of the trials films.


On 21 February he showed extracts from the Teddington and Chesil Beach films at Vickers House to an audience which included Pound, Craven and – significantly for Harris – Portal, although neither he nor Pound were fully prepared to commit themselves as yet. However, Portal did write to Harris, stating that Wallis’s idea could not be dismissed out of hand, but promising that no more than three Lancasters would be diverted for Upkeep trials until the bomb had been thoroughly tested. He felt that a limited gamble was worthwhile.


Two days later, with Mutt Summers, Wallis finally entered the lion’s den – Bomber Command HQ at High Wycombe in Buckinghamshire. The fact that he was now about to meet Harris owed much to the Old Boy network. Cochrane, as already noted, had known Wallis during 1914-1918 and had served under Harris in the inter-war years. As ever, it was not what you knew but who, and it had been Cochrane who had convinced his AOC to give them an interview.


The reception was warm but not welcoming. ‘What the hell do you damned inventors want?’ roared Harris. ‘My boys’ lives are too precious to be thrown away by you!’


He became a little less abrasive as Wallis outlined his scheme and agreed to see the Chesil Beach film. Despite his misgivings, Harris was aware of the need for security and curtly dismissed the projectionist, leaving Saundby to perform that task. Although he now had a clearer idea of what had been accomplished, Harris, like Portal, could not commit himself to setting aside a Lancaster squadron for one special operation, but he did reveal Portal’s authorisation of the three trials Lancasters.


At last the CAS was coming round to favour the Upkeep attack, and on 22 February another hurdle was cleared when MAP finally gave its formal approval for two Mosquitoes to be modified at Brooklands for Highball trials.


Breaks, good or bad, come when they are least expected. On 23 February Wallis and Hew Kilner were summoned to Vickers House to see the company’s chairman, Sir Charles Craven. They listened in shock and surprise as Craven told them that further work on Upkeep was to be stopped. Craven said that Wallis had made a nuisance of himself at MAP, was damaging his employers’ interests and had offended the Air Staff. This had come about through Linnell urging Craven to stop this ‘silly nonsense about destruction of the dams.’ Linnell was evidently not aware of Portal’s decision concerning the trial Lancasters, but, like Harris, was concerned about diverting them to this project. He also considered that the Windsor’s development would suffer.


Seeking to make a dignified exit, Wallis quietly replied that if Craven really felt his conduct was damaging to Vickers, his resignation was at Craven’s disposal. Now it was Craven’s turn to display shock, which he did by slamming his fist on a desk top and shouting, ‘Mutiny!’


Wallis left Craven’s office, saying to Kilner that he really wanted to go, but his mood did not last long. He had come too far to give up now, and anyway three days later the situation changed again. At an MAP conference chaired by Linnell, to which Roy Chadwick, Avro’s Chief Designer, had also been invited, Wallis was told that the CAS wanted every effort made to prepare aircraft and weapons for use during the spring of 1943. Upkeep had now been given priority over the Windsor and any other Lancaster projects at Avro.


The three trials aircraft would be followed by a further twenty-seven, to be delivered by 1 May. Due to the falling level of water in the dams, 26 May would be the last date by which they could be attacked that year. Vickers would handle the attachment arms for the bomb and the weapon itself, while Avro would deal with modifications to the bomb bay.


Torpex explosive would be made available to fill a hundred Upkeeps, for which a self-destruct fuse would be necessary for security purposes in the event of an aircraft crashing in occupied territory. Work was also to continue on Highball, with the first modified Mosquito to be ready by 8 April.


Wallis left the meeting with the sudden and sick realisation that, far from being out of work, he was now to be pushed as never before. Everything that he had argued for over the last three years was about to be granted, but he had only three months in which to prove the feasibility of the weapon on which he had expended so much effort. Despite the trials, at this moment that weapon existed only on the drawing board. Past stresses and strains would seem as nothing compared to what now lay ahead.
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Prelude




There is no greater joy in life than finding something is impossible and then showing how it can be done.


Sir Barnes Wallis, in a post-war television interview





With such a tight schedule there could be no question of taking weekends off. Even if there had been Wallis was by now so involved with this project that he would have found that impossible to do. On Saturday 27 February, he and his staff began work on the first full-size Upkeep drawings at Burhill. This task was done in a rather unusual area of the golf clubhouse, as Norman ‘Spud’ Boorer, a draughtsman who worked under him, later explained:




In this squash court we had a big upright drawing board at the back, on the gallery of the squash court, which was, I think, 21ft long and 7ft high. It had a rail along the top and a T-square hanging down, with the arms on, which you wheel about and do all your drawings … Barnes Wallis, having been given the challenge to produce this weapon working by a certain date, got stuck in. Ernie Marshall and I drew the bomb up on this big drawing board in the squash court. We were then working for a section leader called Eric Allwright.





At the top of the golf clubhouse was the Centre of Gravity and Weights Office, one of whose draughtsmen was Jack Froude.




I remember visiting a room in the house where I believe Spud Boorer, another senior designer, Marshall, and later a contemporary of mine, Ron Smithers, worked up the design. (I remember being somewhat envious of Ron at the time.) Of course secrecy was the order of the day during the war. I recall everyone in the building being called out onto the grass in front of the clubhouse to hear a speech by ‘a Lord of the Admiralty’ on the necessity of keeping quiet about what was going on. Perhaps it worked – the Luftwaffe left us in peace throughout the war.





In view of his own involvement in experimental work and his encouragement of Wallis after witnessing some of the Teddington trials, it seems likely that the officer concerned was Vice-Admiral Renouf.


Eric Allwright had previously worked in the Stress Office, then in the Drawing Office under Basil Stephenson, who had been Assistant Chief Designer at that time. Like the rest of the Vickers Drawing Office staff, Allwright had been moved to Burhill in 1940. By now he had a good deal of aircraft design experience, but like Wallis and the rest of the team, he had never designed a bomb until Wallis had come up with the ten-tonner and the Victory Bomber.




When this bouncing bomb came along, we all knew what was going on, because he had one or two members of his own team working on it. We weren’t involved in the project side of it at all, but we knew what was going on. He was getting little balls, about the size of a golf ball, made up in Foxwarren at the Experimental Department, trying to get this thing to fly properly. So we knew all about this, and a lot of people rather derided it as ‘the ball-game.’ Then suddenly it started taking off.





Although Upkeep’s outer casing would initially be spherical, its explosive would be contained within a steel cylinder. This was to be 3/8in in thickness. It would be just under 5ft long and 4ft in diameter, with detonation to be provided by hydrostatic pistols of standard Admiralty design, as used in depth charges, set to explode at thirty feet below the level of the water. Three of these were fitted, the idea being that if one was put out of action when the bomb struck the dam wall, the other two would still be left to function as the bomb sank. The self-destruct fuse, a fourth item, was intended to be armed only after the bomb had left the aircraft.


The Vickers works at Crayford would deal with Highball, while Upkeep’s steel cylinder and its wooden outer casing would be produced at other Vickers plants at Barrow, Elswick and Newcastle-upon-Tyne. Upkeeps for operational use would go to the Royal Ordnance Factory at Chorley in Lancashire for filling with Torpex, while those intended for trials would have an inert filling supplied by the ROF at Woolwich. It was intended that inert Upkeeps would be light grey in colour, while live ones, like other RAF HE bombs, would be dark green. Vickers staff would fit the wooden casings at a designated operational station.


Until he met Roy Chadwick, Wallis may not have realised that he too had been thinking along the lines of a big bomb. Sandy Jack, Chief Inspector of Avros’ Lancaster Group, later recalled how far-sighted Chadwick had been:




The success of the Lancaster owed a good deal to Roy Chadwick’s foresight in designing from the earliest Manchester project a bomb bay strong enough and roomy enough to carry the total maximum payload in one piece. This idea was not popular in 1936, when the largest bomb in production was the 2,000lb AP!


The Lanc was probably unique in being the only bomber aircraft in the world capable of carrying its maximum disposable load, if required, all in one piece. This ability was no accident, for Chadwick was a confirmed advocate of the big bomb. When the Manchester was still an early project I recall an argument with some Ministry and RAF officials. They were very concerned that the bomb gear should release an accurately aimed and evenly spaced row of bombs. Chadwick said, ‘Gentlemen, if you dropped a stick of bombs spaced within three inches of the pattern you want, and they landed in a field fifty yards from my office, they would probably break the windows. If you dropped one 10,000lb bomb and missed by 500 yards, you would at least blow the complete roof off the building.’





All this had been said well before the Lancaster, which grew out of the unsuccessful Manchester, had first seen the light of day in 1941. Like Wallis, Chadwick had always been personally involved in all aspects of aircraft design; unlike Wallis he was more polite, quietly spoken, and preferred simple solutions to detailed ones. Chadwick’s care, competence and good manners won him the respect of those he worked with, from shop-floor workers to flight test crews. It might therefore have seemed unlikely that he would have got on well with Wallis, but then Chadwick was no stranger to the abrasive characters that the aircraft industry seemed to breed in those days; Roy Dobson, the Managing Director of Avros, was a blunt Yorkshireman who tolerated neither fools nor delays.


Dobby, as he was nicknamed, possessed a fund of energy that was well known throughout his company. He was the kind of leader who was prone to visiting his factories at all hours, whose personality inspired his work force, who was accessible to just about everyone and was prepared to give them a fair hearing. If it became clear to him that modifications were necessary to improve the Lancaster’s efficiency, he would go ahead with them at once, regardless of any bureaucratic objections. Once he had authorised such changes, Dobson would back his staff – to Cabinet level, if necessary.


These two were the kind of men who had turned the disastrous Manchester into a four-engined triumph. Their attitudes, their experience and the resources they commanded were exactly what Wallis needed to make his dream become a reality and meet the deadline that had been set.


Roy Chadwick now came up with what was called the Type 464 Provisioning Lancaster. These would be Lancaster BIIIs, fitted with Packard-built Merlin 28 engines. Apart from their bomb bay modifications, Chadwick suggested the mid-upper gun turret be removed to reduce drag. This was referred to the Air Staff, who subsequently approved it. A belt drive would be fitted on the starboard side of the doorless bomb bay, connected to a motor in the fuselage, and this would spin the weapon up to the required speed before dropping. Other modifications would be found necessary as the weeks passed and the Lancasters that would take part in Operation Chastise would be very different beasts from those used by Bomber Command’s Main Force.


It was time to bring the modified Wellington back for another appearance, dropping two 3ft 10ins spheres at Chesil Beach. These had been filled with a cork and cement mixture to give ‘the anticipated density of Upkeep,’ although they were not to the same size. More useful data was obtained before Wallis and his team moved to Reculver Bay on the north Kent coast.


During March the first three inert Upkeeps reached Brooklands and were rated ‘a magnificent job’ by Wallis. However, the total number of modified Lancasters was cut back to twenty-three, which meant that only twenty would be available for operational use. The three trials aircraft would be modified at RAE Farnborough by Vickers, while the remainder would be tackled by Avro. A small four-cylinder motor produced by Vickers for submarines would be used to spin the bomb. Spinning and balancing tests at Foxwarren settled a fear Wallis had had that Upkeep would leap clear of its retaining arms if spun at 400rpm or more. This all became part of Spud Boorer’s job.




When we got this thing going we had to test it first and balance it … We built up an M-frame and suspended these things, drove them up to 400-500 revs. With that lot whizzing round no one in their right mind stood in front of it, because had it come off it would have gone all the way down and cut a swathe through the forest that was there. But they were all tested and balanced – they had to be balanced, otherwise they’d shake the aeroplane to bits – and delivered to Scampton. A chap by the name of Hill was the chargehand who went up to Scampton to see all this lot on its way, and of course Wallis went up to see the flight off.





By now sixty of each of the inert and live bombs were on order, with twenty of the inert ones to go to RAF Manston in Kent, in connection with the forthcoming Reculver Bay trials. The remaining forty inert Upkeeps, with all the live ones, would be sent to RAF Scampton in Lincolnshire.


The first Type 464 Provisioning Lancaster, ED765/G, arrived at Farnborough on 8 April, followed by two others, which would be based elsewhere as soon as Vickers had finished work on them. These were ED817/G, which went to Manston, and ED825/G, which was allocated to the AAEE at Boscombe Down in Wiltshire. The Manston aircraft bore the code letters AJ-C, but it should be explained that it was not the aircraft (ED910/G) that would be used by P/O W. Ottley on the raid – there were two Lancasters at the same time with the same code letters. The serial number G suffix was allocated to all the modified aircraft, denoting that because of the equipment they carried they had to be guarded while on the ground. At least one Highball trials Mosquito, DK290/G, is also known to have carried it, along with a number of the aircraft that would be issued to 618 Sqdn.


Spud Boorer ran into trouble while the three trials Lancasters were being modified at Farnborough.




Another one of my jobs on this was to lift this sphere, as it was early on, into the Lancaster. I got hold of Rex Pierson’s globe, with the right scale, mocked up a Lancaster’s bomb bay with cardboard and got ropes round it to see how you could lift it up into the bomb bay, because it was a pretty tight fit. Any rate, I did this and designed the necessary lifting gear for it – wire ropes about three-quarters of an inch diameter, which for the purpose I wanted needed to be wire-spliced at the end. We had an old boy in the shops by the name of Harry Couch, who’d been on the Vimy’s first flight and who was a sailor in the early days and a wire-splicer.





As noted earlier, the Vickers Vimy twin-engined biplane had been intended to bomb Berlin in 1918, but instead had achieved more fame in post-war pioneering flights. Couch had been a rigger for the trans-Atlantic pilots Alcock and Brown in 1919, so he would have been glad of the opportunity to revive his old skills.




I had a chat with him and we designed these ropes that way. Unfortunately I got called over by Wallis to Farnborough one day for a striping. I showed him this Lancaster with this bomb on the trolley and these wires to pull this thing up into the bomb bay, and he said, ‘You’re a clown, Boorer. This thing won’t go in. Look! It jams.’ I said, ‘Let’s have a look at that. It shouldn’t do.’


What had happened – the Ordering Office at Weybridge – probably good-natured – had thought, ‘Oh, wire-splicing’s going to take a long time. We’ll swage on some stainless steel Brunton ends.’ These were solid stainless steel, so for the first foot or eighteen inches of the rope, instead of being flexible it was absolutely stiff. I explained this to Wallis and he calmed down a bit. ‘Well, we’ve got to get it in somehow. We’ve got to drop this thing today. Time’s getting short. What are you going to do about it?’





It is said that ‘a call for engineering’ is a polite phrase meaning ‘give us a bigger hammer.’ This time it turned out to be true.




I picked up this sledgehammer and belted this fitting round. I said, ‘I hope there are no stressmen around, because they wouldn’t let me do this.’ ‘No,’ he said, ‘I know they wouldn’t. Nor would I really, but that’s all you can do, isn’t it?’ We got it in and they made the proper ropes up afterwards and all went well.





All of this sums up the ‘fit and make fit’ situation that Wallis and his staff now found themselves in. Problems like this had to be speedily dealt with and there would be no time for elegant solutions. It all meant more red tape for Dobson and Chadwick to cut through, as Sandy Jack later recalled:




The modification work on the production line was extensive enough to cause comment in official circles. Some of the Ministry officials wanted the job to be done in a separate screened compound with attendant tight security. The Avro management and myself were completely opposed to this. We wanted to work as usual on one production line and leak information that this was a secret anti-submarine weapon. This was credible as the first trials were carried out at sea over the south coast. The Avro view prevailed; probably Dobby would not have done otherwise, even if asked.





The first modified operational Lancaster was ED864/G, which arrived at Scampton on 8 April. To further indicate how rushed things became, the twentieth and supposedly final one arrived there just three days before the attack took place. Even that was not the end of the story, for there would be one more last-minute addition, as will be seen.


Reculver Bay was secluded, with no houses overlooking it, which was why it had been selected for the task. Its only prominent feature was a ruined old Norman church, whose twin towers were clearly visible on a promontory. The church had been demolished by a vicar in the eighteenth century, but he had been obliged to leave the towers standing as a navigation marker for shipping. He could never have imagined the use that they would now be put to.


Handasyde used the modified Wellington to survey the trials area, while further balancing and spinning tests were carried out in Lancaster ED765/G at Manston. The weather and tide were deemed suitable on 13 April and among those gathered on the beach to witness the trials were two young officers from Bomber Command – Wg Cdr Guy Gibson and his Bombing Leader, Flt Lt Bob Hay.


Cameras on the shore would record the range and line of the drops, while inside the aircraft a bulb flashed when Upkeep was released. A.D. Grant of the Burhill staff was aboard, carrying four stop watches to time the first three bounces, to assist in determining their height and to record the duration of each run. In addition, on some of the drops a device worthy of Heath Robinson was mounted inside the aircraft to record the number of bounces. This consisted of a tripod with a peephole that rotated on a vertical axis, surrounded by a cylindrical perspex sheet. The operator looked through the peephole as the Upkeep was released, turned through 180 degrees to follow it down, then drew its track and the number of bounces onto the perspex. This was then transferred to tracing paper, leaving the perspex to be wiped clean for the next trial.


At 0920 on 13 April Handasyde arrived in the Wellington, flying along the beach at 289mph IAS towards two white buoys which were acting as markers. At a height of eighty feet an inert Upkeep, spinning at 520rpm, was released. On impact the wooden casing shattered, sending pieces in all directions, but the steel cylinder that had been inside it ran on. ‘Excellent,’ said Wallis.


Another pilot who would now be involved in the project was Sqdn Ldr M.V. Longbottom, whose stature of 5ft 6ins had led to the nickname of ‘Shorty’. He was an RAF officer who had been seconded to Vickers for test flying. Later that morning and in the early evening he dropped two Upkeeps from the Lancaster. The first, dropped from 250 feet, shattered, leaving Wallis to wade out at low tide to recover the fragments. The second drop was to be at fifty feet, but this proved almost fatal, for the casing broke again and one piece of debris flew up to damage the Lancaster, which had some difficulty in landing at Manston. Once again it was noted that the cylinder ran on, without being affected by the abrupt loss of the casing.


For now Wallis had no intention of abandoning the original spherical design of Upkeep, believing that further tightening of the metal bands around the woodwork would keep it in place. However, on 18 April the Lancaster, this time piloted by Summers, dropped three bombs. Two sank altogether and yet again the third one broke free of its casing to bounce for some 700 yards.


The fact that this had now happened three times could no longer be discounted and overnight the wooden casings were removed from the remaining bombs at Manston. The bomb that 617 Sqdn would use in action would be cylindrical.


Eric Allwright remembered only too well the problems involved in Upkeep’s design and building: ‘A lot of work went on around it. Wallis was trying to do his ordinary job as well as all this – he was out at the Ministry and down to Fort Halstead and everywhere.’


Fort Halstead, near Sevenoaks in Kent, housed an Armament Design section, which would later provide the pistols for the earthquake bombs, and may have provided those for Upkeep as well. They had also queried whether such a large quantity of explosive would not burn, at least in part, rather than all explode simultaneously.




Eventually we drew this thing up, stressed it as far as we could, because it was cylindrical. It had these running tracks on it and the fuses inside. But it did have a wooden casing on it, to make it part of a sphere … Now, we didn’t have time to develop that properly. The woodwork was all round, fitted up, and retained by very large continuous solid steel bands round it, about an inch in width, holding this lot together. But even that wasn’t satisfactory – it broke up when it hit the water. So things were getting desperate and Wallis said, ‘Well, we’ll try it without.’ That saved the day … We hadn’t got enough reinforcement on the woodwork and it was coming up to a date which was the only one available. It wasn’t very easy doing this class of work. You couldn’t spend weeks thinking about it – you had to get on with it.





However, even the course of the modified bomb did not run true at first, and an incident that occurred at this time showed another danger. A break-up on impact was likely to bring down the aircraft that had dropped it, as was seen when Capt. H.A. ‘Sam’ Brown, Avro’s Chief Test Pilot, dropped two cylindrical Upkeeps, both of which came apart. This caused the first of a series of accidental damage problems for Sandy Jack:




Sam Brown flew the first modified Lanc to Boscombe Down, where it was promptly bombed-up with a missile of the then ‘latest design.’ Sam dropped it near Chesil Beach in relatively shallow water, whereupon it broke up on impact and sent up a cloud of spray that enveloped the tail of the Lanc. From then on Sam had problems with longitudinal control and on return to Boscombe Down we found that water containing many pebbles about the size of one’s fist had done great damage to the elevators and tailplane. Many too were trapped in the structure and I still have one to this day.





The right time for the raid was now less than a month away and the pressure on Wallis was relentless, though he was to deny afterwards that he ever lost any sleep over it. Certainly he looked tired when he met Gibson and Longbottom at Burhill on 24 April. Well aware of the increased danger to Gibson’s crews, Wallis stated that the operation would fail unless the bomb was dropped at precisely 60ft and 232mph groundspeed.


Gibson thought of the dangers he had faced in the past and would have to face again. He said, ‘We’ll have a go if it will work.’ Wallis felt both gratitude and apprehension in equal measure, although when they were told the glad tidings Gibson’s crews knew only apprehension.


On 29 April Longbottom dropped an Upkeep spinning at 500rpm at 50ft at 253mph. This one bounced six times in 670 yards, before deviating slightly left of its course towards the end of the run. Two similar performances were achieved over the next few days, and Wallis was now satisfied that the operation could go ahead as planned.


During the first week in May, two screens were erected east of the Norman church to simulate the dam towers. The Lancaster then ‘attacked’ towards the shore. The consequence was that several bombs landed on the shingle beach and film shows that at least one leapt over it to finish up in a field behind. Also visible, though with his back to the camera, was Wallis, waving his arms in exultation.


The size, weight and make-up of Upkeep had finally been determined. Its total weight would be 9,250lb, of which 6,600lb would be the Torpex explosive filling. The two V-shaped calliper arms which protruded from the bomb bay held the bomb across it and a twenty-inch disc mounted on their inside engaged a circular track at each end of the cylinder.


On the Lancaster’s starboard side a belt was linked at a forty-five-degree angle to a Vickers Jassey Speed Variable Gear hydraulic motor in the bomb bay, causing the bomb to rotate backwards at 500rpm. Problems had been caused by trying to mount the motor above the bomb, so it was fitted inside the front of the bomb bay. The three bomb pistols remained set for thirty feet and the self-destruct fuse was timed to go off ninety seconds after release. Pressing the bomb release would operate powerful springs that would swing the calliper arms outwards, so dropping the weapon.


It all sounded fine, but would a live Upkeep work as Wallis had intended? Longbottom answered that question on 13 May by dropping one five miles off the resort of Broadstairs. This was recorded by a camera on the North Foreland and by another in a second Lancaster flown by Handasyde, with Gibson as an observer. The Upkeep spun at 500rpm, bounced seven times over some 800 yards, sank and detonated, with an enormous white spout of water that rose some 500 feet above Handasyde’s Lancaster.


After all this, Wallis and Chadwick would certainly have agreed with a comment made by Alliott Verdon-Roe, after whom Chadwick’s firm had been named: ‘Achievement after incessant difficulties and obstacles is invariably sweeter than easily attained success for those who accomplish it.’


* * *


While the Upkeep trials had been going ahead, Harris had decided to allocate this task to 5 Group and the new squadron that was to drop it in action had been coming together at RAF Scampton in Lincolnshire.


Despite his long-winded ‘Honourable’ title, Cochrane was very much an airman’s airman, with a keen interest in those below him and the problems that they faced. A reserved, austere man, he constantly sought to improve both the tactics and bombing accuracy of his command. Under his leadership 5 Group had become something of a law unto itself, earning the nickname ‘Cocky’s Private Air Force’ – a reputation that at times led to strained relations between him and other bomber Group commanders, particularly Air Vice-Marshal Donald Bennett, the Pathfinder pioneer of 8 Group.
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The modified version of the Upkeep bomb as mounted on Gibson’s Lancaster, ED932/G. The belt drive to spin the weapon backwards before release can be clearly seen. (RAFM P11916CC)
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Air Vice-Marshal the Honourable Sir Ralph Cochrane, AOC 5 Group. (IWM CH14564)


Although Harris could seldom be accused of sentimentality, he had himself commanded 5 Group earlier in the war and there were those who felt that he still favoured it at the expense of the other Groups, giving as an instance the fact that it had been the first Group to receive the Lancaster. However, this meant that if all the men for the new unit were selected from within 5 Group no conversion training would be necessary. Also, if anyone had cared to check back through the various Air Force Lists compiled in the 1920s they would have noted that Flight Lieutenants Cochrane and Saundby, now the AOC’s deputy at High Wycombe, had served under the then Sqdn Ldr Harris as his flight commanders.


On 15 March Harris ordered Cochrane to form this new squadron without depleting the Main Force effort. The breaching of the dams would be its first task, but not its only one. To command it Harris nominated Wg Cdr Guy Gibson, who had previously served under him in 5 Group. Harris, who did not give praise lightly, assessed Gibson as ‘the most full-out fighting pilot in the whole of 5 Group in the days when I had it.’ Inevitably all this would have led to moans about ‘jobs for the boys’, but if anyone had had the temerity to mention this in the presence of Harris he would no doubt have replied that it did not matter provided the right boys were slotted into the right jobs.


If any 5 Group boy was right for this job, it had to be Gibson. One of the RAF’s few surviving pre-war regular officers who was still on operations, his experience had included Hampdens, Manchesters and Lancasters, with – unusually for a bomber pilot – a spell on Beaufighters with a night fighter squadron during the later stages of the 1940/1941 Blitz, instead of the OTU rest period that he would otherwise have taken. Wallis was to say of him: ‘Men of a certain type will only become miserable if they are condemned to inaction, and their fate really lies in their own hands.’


During March 1943 Gibson, then CO of 106 Sqdn, recorded his last operation with them as being his seventy-first on bombers. At a time when few bomber crewmen, whatever aircraft they flew, could count on getting more than halfway through a tour of thirty operations, so far he had been fortunate indeed.


Expecting leave, Gibson’s posting to administrative duties at 5 Group’s Grantham HQ came as a shock. After more than three years at the sharp end, sitting behind a desk held no appeal for him and he readily agreed when Cochrane asked him to form a special squadron for one more operation. At this stage he was given no further details, but was told to practise low-level flying at night.


Squadron X, as it was initially known, came into being on 17 March and would be based at Scampton. This was a two-squadron station, but one unit had been moved out as part of the preparations for the laying down of hard runways. Squadron X would therefore be housed alongside 57, a Main Force unit.


The film has since given the impression that Gibson had a free hand to choose his crews from the whole of Bomber Command, with many well-decorated and ‘tour-expired’ crews volunteering, bringing with them a wealth of experience. The reality was different. His choice was restricted to 5 Group and men were posted in regardless of whether they had volunteered or not. He did not know all the pilots, not all crew members were decorated and some had not even finished one tour, let alone two. Some of them were ‘posted across the station’ from 57 Sqdn, including its entire C Flight, despite protests.


The reasons for joining were as varied as the men themselves. Some had had an offer made to them and took it up because it sounded interesting, or saw it as a means of remaining with crewmates they already knew and trusted. The hard-bitten types who, like their new CO, preferred to remain in the front line, looked on it as a means of avoiding the instructing duties that they would normally have been given after finishing a tour. Others arrived with a certain sense of grievance, such as Sgt Stefan Oancia, the bomb aimer in Flt Sgt Ken Brown’s Anglo-Canadian crew, who later commented that he did not recall volunteering for this transfer.


One pilot who was certainly determined to remain on operations for as long as he could was Flt Lt David Shannon RAAF, who had considerable respect for Gibson after previously serving with him in 106. He was later to say of him, ‘He was my mentor. There was nobody quite like him ever again.’


Someone else with similar feelings was P/O Warner Ottley DFC, who arranged his crew’s posting from 207 Sqdn to the new unit. A future star of the squadron was Flt Lt Harold ‘Mick’ Martin, an Australian who had earned a reputation for brilliant flying, especially at low level. Gibson had met Martin at a Buckingham Palace investiture and remembered that he had talked about the virtues of low flying. Now he asked for Martin and got him. Gibson’s own crew were experienced men, although only Hutchison, his wireless-operator, had previously flown with him in 106 Sqdn.


As soon as Gibson arrived there was no doubt as to who was in charge. Some men saw him as straightforward but strict, while others nicknamed him ‘The Boy Emperor’ and saw him as a tyrannical glory-hunter. Corporal Beck Parsons, an electrical NCO and known as ‘Joe’ to his mates, described him, with evident restraint, as ‘a typical regular CO.’ Beck would now have the job of assisting in the fitting of this strange new bomb and its release mechanism to the squadron’s Lancasters; a demanding task which Gibson’s presence would not make any easier.


Gibson’s feelings had hardened since 1939 and he was well aware that he had a lot to do in a short time. As the weeks went by he would come under increasing strain, which would sometimes manifest itself in publicly criticising men for trivial errors. Another method of relieving it was to take his black Labrador dog, Nigger, with him on walks around Scampton’s perimeter. He needed to think, while Nigger loved to chase rabbits.


His concern was primarily with the operational side of his new command; he had little time for paperwork and was happy to delegate most of it to the Adjutant, Flt Lt Humphries, assisted by Flt Sgt Powell and Sgt Heveron, all of whom had previously been known to him and were good at their jobs.


One clue to the kind of pressure that Gibson was under, and his attitude to some of those below him, was illustrated by an incident that had occurred in his previous command. John Searby, an officer who had been posted to 106 Sqdn, met Gibson in his office and was asked what previous experience he had. When Searby replied that his service had been with Atlantic Ferry Command, Gibson’s response had been curt. ‘Ferry Command! This is the real thing – and anyone that doesn’t like it can get out.’


Searby, who knew his next crew would value his experience even if Gibson chose not to, curbed his dislike when he noticed a pile of letters to next-of-kin on the desk. This was one administrative duty that Gibson did not delegate, so it was no surprise that he was in a bitter mood. Despite this unfortunate introduction, the two men became friends, Searby taking over 106’s command when 617 was formed. Gibson was the kind of man to be either liked or loathed, but always respected.


With regard to the equally important non-flying side, every effort was made to sort this out by Flt Sgt Powell, who had previously been in charge of 57 Sqdn’s administration. Having sorted out and swiftly reposted several unsuitable erks who had been dumped on him by other 5 Group units, he then submitted a list of requirements to the Station Stores Officer. When the latter, showing that helpful attitude so often assumed by storemen the world over, made a negative reply, Gibson soon intervened, backed up by an Air Ministry order that top priority was to be given to the new unit. Powell was fortunate in that 5 Group’s pool of ground handling equipment was held at Scampton, so it was not long before the necessary paraphernalia required to service a bomber squadron began to appear. However, for the moment aircraft were a different matter and Gibson’s crews had to make do with ten borrowed Lancasters until the modified ones arrived.


On 26 March X Sqdn was renumbered 617 and Gibson was informed that it would be required ‘to attack a number of lightly defended special targets.’ These attacks would necessitate low-level attacks by moonlight. The target details were not disclosed yet, but it was significant that it was deemed convenient to practise attacks over water. Gibson was inclined to think that their target would be the battleship Tirpitz, still lurking in a Norwegian fjord. If that were so, her defences would certainly not be light.


He learned a little more when he was summoned to Burhill to meet Wallis for the first time. After a journey by road and rail Gibson arrived at Weybridge station, to be met, to his surprise, by Mutt Summers, whom he had once met while seeking a test pilot’s job at Brooklands before the war. The two of them then drove in a small Fiat car to Burhill, where their passes were rigorously checked – Gibson’s buff-coloured one had been issued to him only that morning.


In his book Enemy Coast Ahead, Gibson, bound by wartime censorship, could say only that he met two characters named Mutt and Jeff – a rather thin disguise for Summers and Wallis. There was further surprise and not a little embarrassment when Wallis found out that Gibson had not yet received clearance to be told what the targets were! ‘That makes it awkward, very awkward,’ said Wallis, who contrived to get round it by giving Gibson a general summary of what had been achieved so far, illustrated by the trials films, and stressing that the bomb had to be dropped from 150ft at 240mph after coming out of a dive from 2,000ft.


Gibson had a good deal to think about as he took the train back up to London, but at least the target now seemed unlikely to be the Tirpitz. This was confirmed on 29 March, when Cochrane showed him two models of the Möhne and the Sorpe before sending him to see Wallis and Summers again, this time for a fuller briefing.


During April the squadron saw a great deal of sky. Gibson set a high standard and expected everyone around him to live up to it; those who did not could expect a swift posting back to the Main Force. The bomb aimer’s additional duty of map reading from one navigational checkpoint to another while flying at night at low level had been mastered, as had flying at 150ft over water, although as a result of the Reculver trials this would be lowered to sixty feet, increasing the hazard to the crews.


For a successful run the Upkeep would have to be dropped absolutely level, for if one side struck the water before the other this could cause the bomb to turn away from the target. Indeed, this would happen to one aircraft at the Möhne on the night. The Lancaster would have to climb away after attacking the dams, but with a wingspan of 102ft and a fuselage length of 69ft 6in, this new height left little margin for error and even less chance of avoiding any flak. At such a height any violent evasive action was out of the question.


617 Sqdn’s crews used ground targets at Wainfleet bombing range on the Wash, but two large white boards were also erected 700ft apart to simulate the Möhne Dam’s towers. Later the Eyebrook reservoir, near Uppingham in the Midlands, was used, with the same two boards re-erected on it. Their activity did not attract undue attention as aircraft often practised in that area. On 4 May an RAF working party under the appropriately named Flt Lt Lake replaced the boards with four canvas targets on the parapet wall, grouped in pairs to simulate the Möhne’s two towers.


For local residents the rapid approach of four Merlins was deafening, but it was something that had to be accepted and many witnessed the nightly spectacle of huge black bombers pulling up sharply over the dam wall, firing flares as they went. The Abberton reservoir, near Colchester in Essex, proved a suitable practice target for the Eder Dam and was used in the same way.


There were many civilian complaints, especially as advance warnings could not be given for security reasons. Sqdn Ldr Henry Maudslay, one of Gibson’s flight commanders, once returned with foliage adorning his Lancaster after too low a flight, and airsickness was an unpleasant side-effect for several crew members.


An additional problem was the after-effect of the use of Synthetic Night Flying Equipment. Designed to simulate night visibility, but allowing training to be carried out by day, it comprised blue celluloid fitted to the two remaining turrets and the cockpit perspex. Crew members then wore amber-tinted goggles. This was fitted to two of the squadron’s Lancasters, was used extensively and favourably commented on by Gibson, but the drawback was that when the goggles were taken off afterwards everything appeared red, which meant that crews had to don dark glasses until their eyes had readjusted.


Something that was more serious was the difficulty of maintaining accurate height at night over water. It was Benjamin Lockspeiser, MAP’s Director of Scientific Research, who solved the problem, not – as the film later implied – Gibson watching spotlights on chorus girls in a theatre! Lockspeiser suggested spotlights shining down from the aircraft to determine their height, to which Harris commented, ‘I tried that once with flying boats and it didn’t work because the spotlight went through the water.’ Indeed it had, but that had been on the open sea, in choppy water, not the calmer conditions of a dam lake.


After tests at Farnborough it was decided to fit two spotlights under each Lancaster’s fuselage. Twenty feet apart, one would be under the port side of the nose and the other placed centrally in the rear of the bomb bay – it would not be obstructed due to the lack of doors.


Both lights were angled down to starboard and the only person able to see them would be the navigator, who would be looking out through the starboard blister window in the canopy, behind the pilot. On the navigator’s command, the aircraft would descend until the two beams touched to form a figure of eight. The aircraft would then be flying at the correct height.


That was the theory, demonstrated by Maudslay before a sceptical audience at Scampton. More recent research has indicated that the beams were not perfect and that in some instances they converged below the surface, but despite this danger there were no accidents. After the crews had practised with them, they became convinced of their worth.


When the navigator was not required to give a commentary on the spotlights, he still had his usual trade to practise, now assisted by the Air Position Indicator, a device that had come into use the previous February. Designed to automatically and continuously maintain an accurate air plot, it showed the bomber’s air position in terms of longitude and latitude, so that a ground position could be quickly plotted if the wind was known, or the wind speed and direction could be readily determined from fixes. There were no problems in installing the API and it was later reported to have worked well on the night of the raid.


Assuming accurate navigation to the target, another problem – there seemed no lack of them – was how to aim the bomb at low-level. Conventional bombsights were intended for high-level area bombing and the only answer seemed another Heath Robinson-like contraption, devised by Wg Cdr C.L. Dann, one of three senior trials officers at AAEE, with responsibility for bombs. This sight was the ultimate in simplicity – a piece of wood with two nails banged through it, to coincide with the dam towers.


However, at low level the thicker air caused buffeting and the bomb aimer, prone on his cushion in the Lancaster’s nose, could not use both hands to steady the Dann sight as he needed one for the bomb release mechanism. Consequently three crews dispensed with this sight and made up one of their own. These were the crews captained by Flt Lt Les Munro, P/O Les Knight and Flt Lt David Shannon. This sight, even more basic in construction than the Dann one, was described by Flt Lt (then Flt Sgt) Len Sumpter, Shannon’s bomb aimer, on his return to the Möhne in 1989:




Three of us used the string and the chinagraph, and all the rest had the wooden bombsights. But Clay with Munro, they had to turn back, so there were only two of us left with string. And, coincidentally, all of the blokes that took part in the breach of this dam used the wooden sights and it only took two of us to breach the Eder with the string!





So, how did it work?




On the front of a Lanc you’ve got the clear-vision panel – that round piece that you look through. Well, on that we put two thick chinagraph marks all the way down the panel, which corresponded with the nails on the piece of wood. Around the clear-vision panel were little nuts, so we loosened the inside of the nut on this side, tied the string on tight on that nut on that side, got a good run, put it round the other nut loosely, and then to scale again from the panel back to your nose – say you’ve got to get it seventeen inches – you pulled it back and measured it until it was seventeen inches, taut, you tightened that nut up, put a knot right in the middle and there’s your bombsight! All you did was get the knot in your doings, hold it on your nose, look through your chinagraph marks and line up and that was it. That was the same as looking through the hole in the two nails on the sight and it was a lot easier, because you could put your arms on the armrests, you could have your bomb release in this, rest your hands together like that and there was no wobbling at all, whereas with the wooden one you were holding that end.





Using the string, the bomb aimer could hold himself rigid with his elbows. This would prove vital to the success of Shannon’s and Knight’s crews at the Eder.


Another change in procedure arose from the deletion of the mid-upper turret. On Main Force aircraft front turrets were seldom manned due to the rarity of head-on night fighter attacks. However, in this instance not only was there a displaced gunner, but also a need to provide some means, however slight, of firing back at any flak while making the bomb run. This meant moving one of the aircraft’s two gunners into the front turret.


Most gunners were short in order to fit into the turrets, but, regardless of their size, most crews put the more experienced gunner at the rear. This time the other would go into the front one, with stirrups fitted to keep his feet out of the bomb aimer’s line of sight.
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