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To my darling wife Elizabeth who understands everything





Introduction


‘Goddam, it’s a flying bomb bay’
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I SWITCHED OFF MY tape recorder and started to gather up my papers. Just as I rose from my seat, William Walker, the twinkle-eyed air force veteran whom I had been interviewing for a book about the Spitfire, said: ‘It was a wonderful plane and I hope you do it justice. But that’s not the book that really needs to be written about the RAF.’


‘Oh?’


‘Ever heard of Roy Chadwick?’ asked Flight Lieutenant Walker.


‘The man who designed the Lancaster bomber?’


‘That’s right,’ he replied, a broad smile on his face. Now in his nineties, the former Spitfire pilot still retained that lively spirit of independence he had once displayed in the Battle of Britain. ‘Yes, that’s the story that should be told: Roy Chadwick and the Lancaster. It was his plane that won the war, you know.’


‘Not the Spitfire?’


‘Well, the Spitfire saved us in 1940, of course, but it was the Lancaster that brought us victory. Yet Chadwick never got the credit.’


We chatted for a few more moments. Then I had to leave for my next interview. I turned to shake William Walker’s hand as I reached the door.


‘Thank you for coming,’ he said, his smile wider than ever. ‘And don’t forget Roy Chadwick and the Lancaster. That should be your next book.’


I did not forget. Even as I became engrossed in my Spitfire project, Flight Lieutenant Walker’s parting words echoed in the back of my mind. So it was perhaps inevitable that once the Spitfire biography was published in the late autumn of 2007, I should turn to the Lancaster. Apart from the accuracy of William Walker’s observation that fuller justice should be done to the genius of Roy Chadwick, there were several other reasons to see a Lancaster book as the natural successor to one on the Spitfire. After all, both aircraft are regarded as the twin icons of the RAF’s triumph in the Second World War, their names synonymous with courage and glory in the air. At displays given by the Battle of Britain Memorial Flight throughout the country, they are the two planes whose outlines are instantly recognized by the public. Both were powered by the Rolls-Royce Merlin engine, whose distinctive throb exuded reliability and strength. Both inspired deep respect in the enemy. ‘Give me a squadron of Spitfires,’ the German fighter commander Major Adolf Galland famously told Hermann Göring in September 1940, when asked what he needed to win the Battle of Britain.1 Similarly, Generalleutnant Josef ‘Beppo’ Schmid, the commander of the Luftwaffe in the west, confessed in a military interrogation in October 1945 that the performance of the Lancaster in terms of range and loading capacity was ‘remarkable’, while ‘the success in target finding at night and in bad weather had increased in an astonishing measure by the autumn of 1944’, the moment when the Lancasters were at their peak of operations.2 One of the Luftwaffe’s top fighter pilots, Wolfgang Flack, was even more certain that the influence of the Lancaster was decisive. ‘It didn’t only make the fighting more difficult, it was the beginning of the end of the war as far as I was concerned. The Lancaster had a longer range, it could fly for a longer period of time, it could carry more bombs and it had good protection. That’s why our losses became so high, and that’s when we began to feel the superiority of the RAF.’3


For all its size, the Lancaster’s surprising manoeuvrability was sometimes compared to that of a Spitfire. ‘We handled them just like the fighter boys handled their Spitfires. We were that confident,’ wrote Group Captain John Searby, who led the raid on the German rocket station at Peenemünde on the Baltic coast in 1943.4 In the same vein, Michael Maltin, a Lancaster pilot with 550 Squadron, later recalled of battles over Germany: ‘You used to treat the Lanc a bit like a Spitfire. You couldn’t break that aircraft. You could pull it about and do steep turns and all that. And the more you made the crew sick the happier they were. I was lucky to have flown the best. The Lancaster was magnificent.’5 The Spitfire’s aesthetics and the responsiveness of its controls captivated pilots. The Lancaster inspired a similar reaction in its crews. Leonard Miller, a Bomber Command engineer, even admitted that when he first saw the Lancaster, he ‘drooled. It was the machine, four engines and it was terrific in handling with all the weight it could carry. It was beautiful to fly. As much as the Spits are admired, so is the Lancaster. It was a perfect design. The power that surged through the machine was terrific. It was wonderful.’6 Spitfire pilots often commented on their sense of unity with their aircraft, almost as though the plane was part of them. Even with its four engines, the Lancaster could provoke the same feelings. Jack Currie, who was a stretcher-bearer in the London Blitz before he gained his wings, later wrote this passage about returning home after one of his early operations: ‘After six hours at the controls, my contact with the aircraft was instinctive and relaxed. We rolled into a turn together, held the turn steadily, without adjustment, with no anxious glances at the dials or searches for the dim horizon. I could scan the sky or talk to the crew, while my sense told me that the turn was accurate. How satisfying it was to fly the Lancaster.’7 Just as the Spitfire’s role in the Battle of Britain was guided by Fighter Command’s idiosyncratic chief Hugh Dowding, who treated the rest of the military establishment with suspicion, even hostility, so the Lancaster’s part in the European offensive was largely decided by the ferociously individualistic head of Bomber Command, Sir Arthur Harris. As single-minded as Dowding, Harris was fixed on pursuing his own strategy with his force of Lancasters, much to the exasperation of other commanders who found their alternative plans derided.


Yet in other respects the Spitfire and the Lancaster could hardly have been more different. The first was a rapier, the second a mighty broadsword. The little fighter was essentially an instrument of defence whose most famous action took place over her homeland. The heavy bomber was a pulverizing weapon of attack, flying night after night over enemy territory. The Spitfire’s role was to provide protection, helped only by the bullets from its Browning guns, whereas the Lancaster’s sole purpose was destruction, using its ability to carry up to ten tons of explosives. The Spitfire’s legendary heroics took place against a backdrop of blue skies, but Lancaster sorties were usually shrouded in darkness. In aerial duelling with German fighters, the Spitfire could almost seem like a throwback to the medieval age of chivalry, whereas the Lancaster embodied the destructive power of modern total war. For the Spitfire, the target usually meant a German plane. For the Lancaster, the target was a point on the ground, often lit up by the raging inferno of a firestorm. Unlike Spitfire pilots, Lancaster crews were never seen as ‘the glamour boys’. Their planes breathed menace and aggression, not the excitement of a Spitfire. Indeed, the RAF was only too aware of the greater public appeal of the fighter plane. In May 1942 the head of RAF training Guy Garrod told Harris how he stressed to new recruits ‘that they must not allow themselves to be misled by the glamour of the Fighter Boy, which is emphasized in films, and that they must realize that it is the Bomber Boy who is going to win the air war’.8


The imagery of both planes is entirely different. The Spitfire is redolent of golden summer days in Kent or Sussex, of eager scrambles across grass airfields, of thrilling speed and sporadic gunfire. The Lancaster, in contrast, conjures up pictures of bleak Lincolnshire bases in the depths of winter, with icy winds sweeping across concrete runways, or streams of black aircraft, weaving their anxious way through the German night, then suddenly plunging into the turmoil of bright searchlights and exploding flak shells. The Spitfire is remembered with near universal affection, but the Lancaster has been enveloped in controversy ever since 1945 because of its central role in the strategic bombing of Germany. The Spitfire was the hero of Biggin Hill and Malta. The name of the Lancaster is associated with the horrors of Hamburg in 1943 and Dresden in 1945. No one has ever accused Spitfire airmen of complicity in war crimes, but Bomber Command was facing that charge even before the conflict had finished.


The Lancaster’s tale is fascinating precisely because it has so many shades, from the awesome bravery of the young crews to the terror they inflicted with their cargoes of death, from the remarkable advances in technology that the plane encapsulated to the political rows that gripped the British Government over the use of this almost revolutionary aircraft. It was undoubtedly the greatest bomber of the Second World War in terms of destructive influence. As Harris wrote in his memoirs: ‘The Lancaster far surpassed all the other types of heavy bomber. Not only could it take heavier bomb loads, not only was it easier to handle, and not only were there fewer accidents with this than with other types; throughout the war the casualty rate of Lancasters was consistently below that of other types.’9 That was a verdict with which most bomber crews would have agreed. As navigator Bill Burke put it: ‘The first time I went on board a Lanc, I realized what a wonderful plane it was. It’s impossible to over-emphasize the importance of Lanc bombers. It totally transformed the damage which could be done by bombing operations.’10 Even the massive American B-29, which won its place in history by dropping the two atomic bombs on Japan in 1945, could not carry as big a payload as the Lancaster. Bob Woolf, a wireless operator with the Royal Australian Air Force, recalled how impressed the Americans were by the Lancaster when his plane was forced by bad weather to make a landing at a US base near Newark in Nottinghamshire. ‘When we opened the bomb doors, one Yank looked up in awe and shouted, “Goddam, it’s a flying bomb bay.”’11


The phenomenal capacity of the Lancaster put it right at the centre of the debate that raged within the government and the military commands about the direction of the air war from 1941. Dividing lines opened up over the nature of strategic bombing, its morality, purpose and effectiveness. Some, especially those in the army and navy, questioned the vast resources devoted to the heavy-bomber campaign, which came to dominate Britain’s war economy. Such critics wanted to see more of the RAF’s effort devoted to tactical support for the other two services in campaigns beyond the German cities. In May 1942, just as the production of Lancasters accelerated, the government minister Leo Amery, a sceptic of strategic bombing, recorded in his diary, ‘the whole conduct of the war has been prejudiced by the Air Ministry’s obsession with bombing, i.e. long-distance bombardment, divorced from actual attack and all the consequences of that obsession in the failure to provide enough at all the places where they have been most urgently wanted from Crete to Singapore and Burma.’12 Even where there was acceptance of the wider concept of strategic bombing – which can be defined as the use of the RAF to destroy the ability of the German war machine to function – conflict could still erupt over its application. Some planners called for precision attacks, exploiting the growing technical capabilities of the Lancaster and the experience of its crews, while Harris always favoured area bombing to bring about the widest possible destruction across Germany. One of the justifications he frequently voiced for the heavy-bomber offensive was his desire to avoid a repeat of the wholesale slaughter on the western front in the First World War. By obliterating Germany from above, he argued, there would be no need for huge Allied armies to try to fight their way into the Reich. ‘The outcome of this war will only be decided in our favour by the realization that the coming of the heavy long-range bomber has completely altered the whole conception and the whole face of warfare,’ wrote Harris in July 1942:


If the ancient and ivory-headed warriors are permitted to have their way, another one to six million of the flower of the youth of this under-populated country and of America will be unnecessarily massacred in proving for the second time that these Ancient Soldiers and Mariners were wrong. It is but cold comfort to realize in the circumstances that not only is the Bomber the only thing that can win the War for us, but that it is going to win the War for us eventually in spite of all the procrastinations and futile diversions which the old battle-horses are determining to stage in the interim.13


The tragic paradox of Harris’s approach is that his own men in Bomber Command suffered an even greater level of bloodshed than was experienced by the British Expeditionary Force in 1914, with more than half of the 125,000 men who served losing their lives in action.


The story of this unique aircraft features all the most heroic and harrowing elements of wartime: the vivid memories of the crews who flew the planes over the Reich, knowing that their chances of surviving a tour of operations were minimal; the appalling experiences of German civilians under bombardment, watching as buildings crumbled and tarmac roads turned to combustible treacle in the savage heat created by incendiaries; the magnificent daring of exploits like the Dambusters raid in 1943 or the sinking of the German battleship Tirpitz off the Norwegian coast in 1944; the emotional contradictions of life in Bomber Command, one moment facing death over Berlin, the next indulging in drunken high jinks in the mess; the radical leaps in aerial technology, from the invention of primitive computers for bombsights to the development of complex radar images on cathode-ray tubes; and the sense of making history as the Axis tyranny was defeated through milestones like D-Day and the fall of Italy. There is also the rich cast of personalities, led by Harris, whose vituperative correspondence is one of the literary treasure chests of the war. The saga also embraces a wide range of other figures such as Guy Gibson, the courageous but emotionally flawed Lancaster pilot; Sydney Bufton, the Air Ministry official and former pilot who waged a long battle against Harris over policy; Barnes Wallis, the shy, ascetic designer of the bouncing bomb; and, of course, Roy Chadwick, the dapper, punctilious architect of the Lancaster, who created not only the finest bomber of the war but also presided over one of the most admired companies within the aircraft industry.


When I embarked on this history of the Lancaster, I feared that I might have nothing new to say since there is already a wealth of literature on the subject. Yet as I began to conduct my research, I soon realized that I need not have worried. Within the archives there were many wells of new information waiting to be tapped. As well as providing new accounts of the Lancaster’s role in the Second World War, a number of these sources highlighted the political dimension that has often been ignored in other works. At the Imperial War Museum in London I worked my way through a sound library of more than 135 interviews with Lancaster airmen, ground crews and other people involved with the aircraft, including one fascinating discussion with Norman Boorer, who worked alongside Barnes Wallis and shed new light on the origins of the Dambusters. Apart from these tapes, the Imperial War Museum also has a fine collection of over 40 written memoirs about the Lancaster. Other archives were equally useful. The Bufton papers at Cambridge University revealed the intensity of the quarrels between the Air Ministry and Harris over bombing strategy. More insights into the views of the air staff, Winston Churchill and Bomber Command were provided by the Portal papers at Christ Church College, Oxford, while the Beaverbrook collection in the House of Lords contained intriguing material on the painful birth of the Lancaster. The papers of Sir Arthur Harris at the RAF Museum in Hendon, north London, show not only his devotion to the Lancaster at the expense of any other bomber, but also his utter disdain for anyone who dared to question his approach. There are the voluminous bundles of official files at the National Archives in Kew, south London, which deal with everything from Lancaster production to the development of new guns. I was also provided with interesting material in direct interviews, particularly with staff who had built the Lancaster at the Avro plants around Manchester.


A new picture of the Lancaster offensive emerged from this research. The bombing campaign was more bloody, Harris more obdurate, the origins of the plane more difficult, the political disputes more bitter and the production more troubled than previous studies have indicated. Arthur Harris can now be seen as a man of epic tunnel vision, who refused to allow anything to distract from his goal of hammering Germany’s urban population. His ruthless focus was reflected in a letter he sent to his most senior officers soon after taking charge of Bomber Command in early 1942. Concerned about the effects of Nazi propaganda which highlighted the deaths of civilians in recent raids, he told his group commanders: ‘You will have realized that the Boche is weeping crocodile tears over the destruction of Lübeck and Rostock. Naturally enough, there are always a number of dyed-in-the-wool pacifists, disappointed spinsters and interested parties in the services who are ready vehicles for his propaganda.’ Harris doubted that this mood had extended to Bomber Command, but he asked his commanders to check that there were no signs of disaffection within their groups. ‘All war is brutal. It is going to be a damned sight more brutal still. The fact remains that if there are any weaker brethren who cannot stomach it, the sooner we dispose of them, the better.’14


It has sometimes been claimed that the Lancaster crews did not wholly share the brutal simplicity of their commander-in-chief’s outlook, but, as the archives and interviews demonstrate, the picture is a more complex one. Some airmen had their doubts about the efficiency and morality of area bombing, feeling that some of the raids could barely be justified on military grounds, as evidenced by the recollection of Michael Maltin of 550 Squadron about a raid on the historic town of Freiburg in northern Germany. ‘They sent a huge force loaded with nothing but incendiaries. The aiming point was the cathedral and the time was Sunday at six o’clock. You could not have got out of that town in a fast car. We did not have a single loss. There was no flak. I am not proud of that one.’15 Most crews, however, felt that they were doing a tough job on behalf of their country, hitting back at Germany in the only way that was feasible. They did not tend to think much about the fate of civilians at all, and when they did, they believed that the Germans were receiving their just reward for inflicting the Blitz on Britain. This was the view shared by most of the British public, prompting the widespread affection for the ‘Bomber Boys’. As Henry Hooper, a pilot with 115 Squadron, said: ‘The vast majority of people thought it was a great thing to hit back at the Germans. The press did. The public did. I regarded it as a military necessity. I did what the guys up top wanted. We did as we were told. It did not bother me in the slightest. I just thought about killing Germans. It did not occur to me that they were civilians as well.’16 To David Ware, a pilot with 635 Pathfinder Squadron, ‘There was only one good German as far as I was concerned and that was a dead one. I had absolutely no compunction whatsoever.’17 The prevailing attitude was well captured by Squadron Leader Larry Curtis, a wireless operator and subsequent signals leader of 617 Squadron, the unit that carried out the Dambusters raid. Curtis joined the RAF immediately after he left school in 1940. ‘It was the only way we thought we could hit back at them. Let’s face it, our own people were being killed in the same way. When there is a factory producing munitions or planes and there are civilians living around it, I’m afraid that is one of the tragedies of war. You didn’t like doing it but you knew it had to be done. As the war went on, I felt we were winning and the main concern was to get it over with as soon as possible. If I had it all to do again, I’d do it again.’18 But there were others who claimed to relish the carnage because of their implacable hatred of the Nazi regime. For them, the collective guilt of the German people meant that they should be shown no mercy. That is the spirit shining through the wartime diary of John Byrne, a stock clerk from Blackpool who joined the RAF in 1942 and began flying as a Lancaster wireless operator in late 1944. On his very first trip, to Düsseldorf on 2 November 1944, he recorded: ‘Now the bombing run. I was almost shouting aloud, cursing the Hun to do his damnest. The filthy Hun. How proud I was at that moment. Let the bastards die like the rats they are.’ A few weeks later, flying on another raid, he wrote that at 19,500 feet over the target, ‘I called Jerry so much shit. I sincerely hoped our bombs would smash his wicked filthy skull clean open. My heart is cold now.’19 Byrne was killed two months later on the operation against Dresden.


Archive material reveals a number of other intriguing themes. One is the continual tension between the Air Ministry and Bomber Command over Lancaster operations. This can be seen in Harris’s initial reluctance to use his force in the preparations for D-Day in 1944 and in his lukewarm approach to the Air Staff’s demand to target oil installations in the winter of 1944–5, something Harris perceived as a distraction from hitting cities. Another ferocious argument arose in 1942 over the Air Ministry’s proposal to establish a separate target-finding force, subsequently known as Pathfinders, to improve the accuracy of the heavy bombers. Harris strongly objected to the scheme, claiming it would undermine morale, but such opposition was seen within the Ministry as indicative of Bomber Command’s negativity. ‘The overwhelming mood in Bomber Command is frustration. There is a burning desire to do more. The crews feel they can do more than they are doing. They grope blindly in an effort to discover where failure lies,’ wrote the Air Ministry’s Deputy Director of Bombing Operations Sydney Bufton in September 1942. ‘Bomber Command is a well organised machine but it needs the breath of life. Until we put the right people in the right places we will never extract the utmost from our crews.’20


For all their differences, the Air Ministry could be just as ruthless as Harris about the mass killing of German civilians, even at the height of the row over oil targets in 1944–5. The bombing of Dresden in February 1945, by far the most controversial episode in Bomber Command’s history, was more the work of the Air Staff and the politicians than Harris. Again, unpublished papers reveal new angles on this lethal affair, particularly the determination of the Air Ministry to terrorize civilians across east Germany. One candid letter written just a few weeks before the assault on Dresden by Wing Commander Arthur Morley, a senior figure in the Directorate of Bomber Operations, argued: ‘That this operation is an attack on enemy morale needs no apology. This basic principle of true morale bombing is that to provoke a state of terror, the attacks when launched must be of such density that there is created in the mind of the individual the conviction that if he is in the area attacked, then his chances of escaping death or serious injury are extremely remote.’21 The longest-running theme of all, again rarely analysed in previous studies, was Harris’s enormous admiration for the Lancaster and his utter disdain for the other two types of heavy bomber, the Short Stirling and the Handley Page Halifax. From the moment he took charge of Bomber Command in February 1942, he lobbied the Ministry to switch production at the aircraft factories from the Stirling and Halifax to the Lancaster. In his fight for the Lancaster, Harris developed an intemperate loathing for Frederick Handley Page, the eponymous head of the Halifax manufacturing company, as he explained in late 1942 to the Secretary of State for Air, Sir Archibald Sinclair. ‘Nothing will be done until Handley Page and his gang are also kicked out, lock, stock and barrel . . . We cannot do this by polite negotiation with these crooks and incompetents. In Russia it would have long ago been arranged with a gun and to that extent I am a fervid communist.’22


At the heart of the Lancaster saga lies the testimony of the air and ground crews who experienced the war at first hand. Interviews, diary extracts and memoirs help to explain what it was really like to fly the Lancaster, from the start of the operational briefing when the target was revealed, through the preparations for take-off, the climb into the night sky, the passage through the German flak, the heart-stopping moments of the bombing run, the brief sense of relief once the bombs were released and finally the long anxious journey home. ‘On the run to the target, you could feel the Lancaster lifting up and down from the blast of the anti-aircraft guns. Searchlights absolutely filled the sky over all the Ruhr. It was like daylight inside the aircraft, with everything visible,’ said gunner J. W. Henderson of 50 Squadron, describing a mission to the industrial city of Duisburg in 1943.


The target was covered in smoke and fire-tracks. Our bomb aimer, once he had seen the barrage of flak that the Germans were sending up, cried out to the pilot, ‘How the hell do you go through this?’ But undaunted, the skipper flew on. It was nerve-wracking, having to fly straight and level to bomb the target precisely. You could hear the guns above the throb of your engines. You imagined that if you got home your aircraft would be filled with holes.23


Recollections like these bring to life the atmosphere inside the plane at 20,000 feet, the gunners almost freezing in their rear and mid-upper turrets as they endlessly searched for German fighters, the bomb aimer preparing his sight for the run, the navigator trying all the time to ascertain the windspeed and the plane’s position, the engineer constantly checking fuel gauges and the pilot coping with the responsibility of guiding the plane through pitch blackness, with the constant risk of collision or exploding shells always on his mind. The smell of cordite, the sense of raw fear, the blinding impact of searchlights and the sweeping arc of tracer bullets are all described in vivid first-hand accounts, as are the horror of crashes on take-off or the alarm of trying to land a badly damaged plane.


One characteristic recollection comes from John Sanders, a pilot with 617 Squadron. Interviewed about a raid on Augsburg in southern Germany on the night of 25–6 February 1944, Sanders provided a graphic illustration of both the heroism of a typical Lancaster crew and the toughness of the plane, his words made all the more powerful by his low-key style:


We climbed up from the airfield like we always did and as we were heading for the coast of France, the sky was still light behind us. Where the sun was setting, there was a golden tinge to the sky. Obviously a German fighter, coming up from the coast, must have seen us silhouetted against the sky. From down to my left, he fired a short burst of cannon fire. He must have been a pretty good pilot to be able to do that, coming from the opposite direction and hitting us with about six or seven cannon shells. One of them exploded right on the side of the cockpit at my eye level. There was a fairly thick bar across the windscreen on that side, but the shell blew a hole in the Perspex.


Despite being temporarily blinded by the exploding shell, Sanders was able to put the plane into a dive to escape the fighter. As he began to pull out, he realized that some vision had returned to his left eye:


So if I turned my head sideways, I could see the instrument panel. I managed to straighten up. The next thing I did was to feel my face. There was nothing wrong. I told the flight engineer to check everything in the plane. He found that various cannon shells had hit the aircraft and done some superficial damage. But there was no leak of petrol so we decided to press on.


The Lancaster continued on its way to Augsburg:


Just as we were approaching the target and getting ready to line up, there was an almighty blast behind me. A fighter’s cannon had hit us in the tail and flung the aircraft nose down. We went screaming into a dive and, when I looked round, all I could see was a wall of fire. The back of the aircraft was just yellow with flames. I managed to pull the aircraft out of the dive with great difficulty, feet braced against the rudder pedals and pulling like mad.


While Sanders wrestled with the plane, some crew members tackled the fire, putting it out with their extinguishers. Another went to the aid of the rear gunner, who had collapsed in his turret because his oxygen supply had been severed. Amidst all the mayhem, the navigator had retained his calm, working out the best course for home. Because of the noise of the four Rolls-Royce Merlin engines, it was always impossible to speak normally within a Lancaster, so the crews had to rely on an intercom. But in this case, the intercom had broken down when the cannon shells ripped through the wiring. So the navigator wrote out the course on a note which he passed to Sanders. By now, despite having lightened the Lancaster through jettisoning its bomb load at the bottom of the dive, Sanders was ‘finding the plane most difficult to handle. I could not keep it level. If I loosened the pressure on the wheel, it just slammed against the instrument panel. I had to hold it back but I could feel something grating all the time. I sensed that something was going to break.’ From his cockpit Sanders could not have known that the cannon shells had torn all the fabric off the port elevator, leaving it little more than a wire skeleton. But he found that by wrapping his arms around the wheel and bracing his feet against the rudder pedals he could just keep the nose up. He now had a journey home of more than four hours in this position. ‘Every so often I would get the flight engineer to reach across my shoulder and take over the wheel while I had a rest because it was getting very tiring.’ In the journey back to base, Sanders was also supported by the exceptional skills of the navigator, a Glaswegian solicitor before the war, who had to plot by dead reckoning and the stars, since his equipment had been hit in the attack. Just as creative was the wireless operator, who managed to fix up a primitive intercom using battery cables from lifejackets, which he plugged into his Marconi wireless. ‘All of a sudden I could hear somebody speak to me. So the navigator and I were able to talk. It was much simpler to fly and pass instructions after that.’


When the Lancaster reached the English coast, Sanders used the makeshift intercom to warn the crew that landing would be extremely difficult, given the damage. He therefore gave them the option to bail out. After discussing the problem, however, they decided to put their faith in him. The journey continued until the Lancaster came within a short distance of its base at Fiskerton in Lincolnshire:


As the plane got lower, it got heavier and heavier on the wheel because the air was denser. It was really hard work. There was a solid sheet of cloud at 2,000 feet. The navigator put me in position, saying, ‘Right, you’re lined up to start the descent.’ As I came out of the cloud, there was the runway in front of me, absolutely perfect. I told the wireless operator, who had the Very pistol, to keep loading reds and firing them to let them know that we were coming in without radio. There were other aircraft landing so control had to know that we were a plane without lights or any way of talking. I got the aircraft lined up and the runway was coming up nicely. Then I realized, to my absolute horror, that I was not going to make it. As hard as I pulled back on the stick, I could not get the nose up any further. By my own judgement, I could see that we were going to be short of the runway by about half a mile. I thought to myself, ‘Good grief, after all this, it isn’t going to work.’ Then I suddenly remembered that in a Lancaster, the first ten degrees of flap increase the lift. So I tried it. I popped down ten degrees of flap, and the nose came up just enough. I put the wheels on the end of the concrete, but once the tyres bit on the runway, there was no way I could get the stick back and bring the tail down. The poor old Lanc kicked up at an alarming angle, but eventually it crashed onto the tail wheel. And we were down safely. I taxied into dispersal, and all the crew bundled out of the aeroplane. I got into the crew bus, and it was the first and last time in my life that I was kissed by another man. The mid upper gunner threw his arms around me and said, ‘You made it.’24


There are other memorable individual stories, such as that of Jack West, a navigator with 115 Squadron. On a raid to Homberg, southern Germany, in July 1944, his Lancaster came under both flak and fighter attack, riddling the plane with bullets, destroying most of the instruments, stopping two of the engines, starting a fire in the cockpit and injuring most of the crew. As the blaze intensified, the skipper gave the order to bail out. Blood pouring from his wounds, West made his way towards the escape hatch at the front of the Lancaster. There he was greeted by the strange sight of the bomb aimer ‘crouched over the hole in the floor where the escape hatch should have been. When he saw me, he screamed at me to stay back and not come any closer. I ignored this remark and proceeded forward, but then I stopped when I saw he had drawn the six-inch knife that we all carried as part of our escape equipment.’ With his face creased in anger, the bomb aimer explained that in his panic he had accidentally dropped his own parachute out the hatch. He then warned West that ‘if he couldn’t escape no one else would’. West had no option but to retreat and inform the pilot of the bomb aimer’s lethal threat. By this time, the engineer had managed to put out the fire, enduring severe burns in the process. In the circumstances the pilot decided that, though the plane was losing height, he would try to keep flying as long as he could. Eventually he reached the English coast, with the Lancaster ‘almost touching the water of the North Sea’. As the plane struggled towards the RAF base at Woodbridge in Suffolk, the two remaining engines stuttered, while the undercarriage would not lock down because of the lack of hydraulic fluid. But the heroic skipper came in straight, then ‘made a crash landing only for the undercarriage to collapse and the bomb bay doors swing open’. Once the aircraft had come to a halt after falling over to the port side, the injured crew were pulled outside and taken to hospital, West spending ten days having shrapnel removed from his body. When he returned to base he learnt that the Lancaster had sustained 450 bullet holes and over 100 shrapnel holes from the German fighters and antiaircraft guns. It was a tribute to the resilience of the aircraft that it had reached England. Almost as remarkable as the plane’s survival was the attitude of the crew towards the treacherous, knife-wielding bomb aimer. Instead of reporting him, which would almost certainly have resulted in a court martial, they decided to keep quiet about the incident, though ‘we indicated that we would rather not fly with him’.25 Jack West carried on right to the end of the war, winning the Distinguished Flying Medal and enduring further dramas.


The adventures of the airmen contained an immense variety of experiences, some gripping, some horrifying, some bizarre. They feature tales of bailouts over Germany, shattering collisions, bomb-release failures, empty fuel tanks, jammed guns and dangerous landings. In one case, a pilot managed to bring his damaged plane down on a narrow Normandy beachhead soon after D-Day. In another, a crewman fell out of his burning Lancaster at 19,000 feet without a parachute, but landed in a thick snowdrift in a pine forest and survived. Unsurprisingly, the Germans initially did not believe his story when they captured him, concluding that he must be a spy. In the airmen’s recollections, there are also rich descriptions of weather conditions during Lancaster raids, like the phenomenon of St Elmo’s fire where a thunderstorm could generate an electrical field, turning the four propellers, technically known as airscrews, into circles of blue fire, covering the plane in violent flashes and sending long jets of flame from the guns. But sometimes the surroundings in the sky could be uplifting, as Jack Currie wrote of one climb through the clouds on a daylight raid:


Suddenly the cockpit of the Lancaster breasts the cloud tops and there is the sky, vast and clear and brilliantly blue. The wisps of cloud that rush past you are so white that you can’t believe that you’ve ever seen true whiteness before. High above, there are some scattered streaks of cirrus, underlining the splendour of the sun, and as for those six hundred bombers, you can see less than a dozen, at different heights and tiny in the distance. If there were time to spare for fun, it would be good to hold this height for a while and run along the cloud crests, like surf-riding on a sea of cotton wool.26


Epic courage was needed by all airmen to keep the offensive going. One navigator was sick at the start of every single trip he made, vomiting discreetly into a bag by his desk. Naked fear could be hidden from others with shows of bravado or nonchalance, but not from oneself. Frank Waddington, a member of No. 7 Pathfinder Squadron, confessed:


I cannot tell you how frightened I was. I used to imagine being shot down, being in a plane that was blazing and we were all fighting to get out. I used to drink like a fish in the hope that I would get to sleep but it did not help. I really just wanted to go home to Mummy. I suppose many of us felt like that but it was a thing you never, ever talked about. I never remember saying to anyone, ‘God I’m bloody scared of this.’ Or anyone saying it to me. You just carried on with this mock humour, cracking jokes.27


But sometimes it was impossible to disguise the terror. One pilot, during a raid on Düsseldorf, became so frightened by the barrage of flak that he simply left the wheel and tried to bail out, only to be pulled back by his crew. As in the case of Jack West’s knife-wielding bomb aimer, the crew decided to keep the incident quiet. Others who displayed panic had to face more severe consequences. The lucky ones ended up at an RAF rehabilitation centre at Matlock in Derbyshire. The less fortunate or openly cowardly would be charged with the offence of ‘Lack of Moral Fibre’, leading to expulsion from their squadron to a harsh RAF correction facility.


Through all their tribulations the crews’ greatest asset was the Lancaster, whose dependability was a constant source of comfort amid the chaos of war. Due to its rugged design and Merlin engines, it could absorb huge amounts of punishment. It was unusual for a Lancaster to return from a mission over Germany without holes in its wings and fuselage, yet it rarely surrendered the fight. David Scholes, the Australian pilot, was flying back from Nuremburg in October 1944 when his Lancaster was badly hit by flak, damaging the hydraulics and ripping through the fuselage and the bomb doors. As he recorded in his diary the next day, ‘I cannot maintain a good speed with the bomb doors open and we become a straggler. We begin to ice up and I cannot climb. Chunks crash through the Perspex off the airscrews.’ But the Lancaster still staggered home and landed. ‘I now find that the tail wheel is missing but I don’t give a damn because we’re down and alive. The old crate is full of holes, petrol is pouring out of her and the fuselage is broken near the mid upper turret, where there is a huge hole.’28 Faith in the Lancaster was enhanced by its unparalleled ability to keep going after engine failure, another tribute to its superb design. Bob Knights of the Dambusters squadron said: ‘The Lancaster handled very well on three engines. It would even fly on two engines. Even with no engines, it would still glide, though it would go down of course. It was a beautiful flying machine.’29 Noble Frankland, the navigator who later became a renowned historian, had the singular experience of flying on a mission to France in a fully loaded Lancaster when both starboard engines failed before the plane had even crossed the English Channel. Still carrying its huge bomb load, the Lancaster turned round and headed back towards East Anglia. The pilot then made an emergency descent towards RAF Skellingthorpe in Lincolnshire. ‘With all the power on one side, the pilot could not entirely straighten his landing line and we came down in something of a sideways skid. The tyres then smoked and melted but the undercarriage held and we came to a rest in a virtually intact aircraft. We heard later that no one had landed a Lancaster before with a full bomb load on board, on two engines on the same side.’30 A pilot with 44 Squadron once lost an engine on his way to the target, a second when his plane was hit by flak and a third when it seized up within sight of the base. Yet still he was able to land smoothly. ‘I thought we were about to run out of engines,’ he joked as he left the plane.31


It was this resilience, allied to its power and beauty, that inspired such devotion towards the Lancaster from airmen, ground crews and the public. Rarely in history has a weapon of mass destruction been so cherished. As with the Spitfire, RAF personnel talked frankly about the depth of their attachment to the plane. The bomb aimer Campbell Muirhead, whose diary usually reveals a whiff of cynicism about life in Bomber Command, adopted a very different tone when a new Lancaster, named V for Victor, arrived for his crew on 25 June 1944. ‘She’s beautiful and I’ve already fallen in love with her. As for her performance: exquisite. Those Rolls-Royce Merlins don’t roar; they sing. No country in the world has an engine in the same class as the Merlin.’32 Just as passionate was Harry Yates, a pilot with 75 Squadron who first flew in a Lancaster during his training at Feltwell, East Anglia, in July 1944. ‘I soon discovered that everything that has been said and written about the Avro Lancaster was true. Some products of the hand of man have that uncanny capacity to pull at the heart-strings and the Lancaster was one such. Everything about it was just right. Its muscular, swept lines were beautiful to look at. It flew with effortless grace and had a precise weighted feel. It made the pilot’s job easy. You could throw it all over the skies if you had the inclination and the physical strength.’33 This same feeling ran through the ground crews that operated on the Lancasters and the members of the Women’s Auxiliary Air Force (WAAF) who worked at Bomber Command’s bases. In his unpublished memoir Stephen Rew, a fitter based at Waddington, Lincolnshire, recalled one twilit summer evening as his aircrew waited at the dispersal site, moments before the men boarded their plane for take-off. ‘For a few minutes they sit smoking and watching the lean, menacing but beautiful shape of their aircraft, silhouetted against the reddening sky. She seems to be in a fighting crouch, sitting well down on her undercarriage beneath the weight of fuel and bombs and somehow eager, as if she wants to get at the enemy.’34


The success of the Lancaster highlights a wonderful irony at the centre of its story. For the fact is that the Air Ministry did not initially intend to build the plane at all. Instead, the top officials and Air Staff wanted the drive for heavy four-engined bombers to be concentrated on the Halifax and Stirling, while Avro developed a two-engined bomber called the Manchester. When the Manchester turned out to be a disaster, thanks to its hopelessly unreliable engines, the Ministry wanted to see Avro turned over for the manufacture of the Handley Page Halifax. That this plan was not enacted was only because of the persistence of Roy Chadwick and his managing director at Avro, Roy Dobson, who both had long believed that the Manchester could be transformed into a better aircraft if it were given the proper engines. In the face of ministerial hostility, even obstruction, Chadwick and Dobson pursued their goal until they won over the establishment with the brilliance of the Lancaster’s design. In this sense, it is no exaggeration to describe the Lancaster as a semi-private venture. It was built to no specification except Chadwick’s own. Avro was given no instructions for its development. Indeed, there was not even an official contract for the Lancaster until the prototype had undertaken its test flights. Full credit to the role of Chadwick and Dobson can now be paid, not least through material in an Air Ministry file about the history of the Lancaster, which contains a lengthy interview with Chadwick shortly before his tragic early death in 1947.


The historian Noble Frankland wrote in one of his books about the bomber offensive: ‘Aircraft are strange birds and the distinctions between them which render the differences between brilliant success, useful value and outright failure are often hard to see and more often impossible to predict. So too the effect of modification and redevelopment sometimes produces the most unpredictable and the most surprising results.’35 This was certainly true of the change from the Manchester to the Lancaster, where the addition of two engines turned a dangerous mediocrity into a world-beater. But it was the genius of Chadwick that made this possible. Once more, there is a parallel with the Spitfire, designed by Reginald Mitchell. His first design for an all-metal monoplane fighter was rightly described as ‘a dog’s breakfast’.36 But from this unpromising start emerged the finest fighter plane that Britain ever possessed. The development of the Lancaster under Chadwick’s guidance followed the same lines, from initial failure, through official doubts and on to ultimate triumph. But in the final analysis that triumph could have been all the greater. For the darkest, most regrettable theme of all running through the latter half of the Lancaster story is that neither the magnificence of the plane nor the abilities of its crews were exploited to the full by the RAF. In its myopic focus on area bombing, Harris’s Bomber Command did a disservice to Chadwick’s wonderful design, using it all too often as an aerial bulldozer when it had continually proved that it was capable of so much more, whether it be in the Dambusters raid or the precision attacks on France in the lead-up to D-Day. Harris certainly recognized the greatness of the Lancaster, but only in the context of fulfilling his own narrow theory of mass devastation. Under a less dogmatic commander, the Lancaster and its men might have been employed to far greater effect against Germany after 1943. In my book on the Spitfire, I came to the conclusion that Sir Hugh Dowding had failed to use the aircraft to its fullest potential in the Battle of Britain because, trapped in the iron certainties of his own system, he was not flexible enough to adapt to the changing nature of the conflict. Sadly for the Lancaster and its men, a similar charge of inflexibility could be levelled against Harris. The Lancaster undoubtedly helped to win the war, but if only there had been greater imagination at the top of Bomber Command, it could have done so more quickly.





1
‘Make it simple’


[image: Image]


‘I THINK IT IS well for the man in the street to realize that there is no power on earth that can protect him from being bombed, whatever people may tell him. The bomber will always get through,’ said the Conservative leader Stanley Baldwin during a Parliamentary debate on the air threat in 1932.1 His remark soon became famous because it perfectly encapsulated the mood of fatalism and craven resignation that gripped the National Government of the 1930s under the successive leaderships of Ramsay Macdonald (1931–5), Baldwin (1935–7) and Neville Chamberlain (1937–40). Much of the impulse for the policy of appeasement stemmed from the belief that there was no military defence against the bomber, so the only way to maintain peace was through a process of negotiated concessions to Europe’s dictators.


Yet along with Chamberlain’s notorious promise to have brought ‘peace in our time’ after the Munich agreement of 1938, Baldwin’s claim that ‘the bomber will always get through’ proved to be one of the worst predictions of the decade. The early years of the Second World War showed that Baldwin’s fears about the invincibility of the bomber were grossly exaggerated. Far from being instruments of all-consuming destructive power, bomber forces turned out to be both vulnerable and ineffectual. In a direct contradiction of Baldwin’s prophecy, the Luftwaffe’s bombers were badly mauled by Fighter Command during the Battle of Britain in the summer and autumn of 1940, proving easy prey for the Spitfires and Hurricanes. Even in the nocturnal Blitz that followed the Battle of Britain, the damage to cities was much less than had been feared before the war. In April 1941 the Luftwaffe retreated, having been unable to break Britain.


When it came to the RAF, the idea that ‘the bomber will always get through’ was hopelessly misplaced. Throughout the 1930s the Air Staff had regarded heavy bombing of the enemy as the central purpose of the RAF, the very reason for its existence as an independent force. ‘Our belief in the bomber was instinctive, a matter of faith,’ wrote Sir John Slessor, one of the RAF’s key strategists.2 But it was a faith without foundation. Bomber Command lacked a clear strategy and adequate equipment. The head of Bomber Command at the start of the war, Sir Edgar Ludlow-Hewitt, had warned that his force was ‘practically useless’,3 containing just 17 squadrons capable of night bombing. The ineffectiveness of Bomber Command was exposed almost from the moment that war began. The first RAF bombing raid, on 4 September 1939 against the naval ports of Wilhelmshaven and Brunsbuttel, proved a fiasco. Twenty-nine Wellingtons and Blenheims, both regarded as advanced types of bombers, set off, but ten of them completely failed to find their target, one dropping its bombs on the Danish town of Esbjerg 110 miles away. Of the remainder, seven were shot down by German fighters, while even those that managed to attack German shipping did little more than cause a few dents and chipped paintwork. This was to set the tone for Bomber Command during the next couple of years, where minimal damage in Germany was achieved at an appalling cost. From September 1939 until January 1941, when the Lancaster first took to the air, Bomber Command flew 19,961 sorties, losing 517 aircraft or 14.8 per cent of those dispatched, a completely unsustainable rate of attrition. In the first three years of the war, the chances of any bomber crewman surviving a full tour were less than one in three.4


Bomber Command could initially put some of the blame for its failures on Chamberlain’s government, which was so terrified of German reprisals that it allowed a paralysing sense of caution to dictate its bombing strategy. When one minister suggested an urban attack, the Air Secretary Kingsley Wood reacted with outrage, warning that German private property could be put at risk. The inhibiting restrictions were later recalled by Derek French of 50 Squadron. ‘We were not allowed to fly over German territory or attack any land targets. The idea was to avoid German civilian casualties and a possible escalation of the war.’5 Apart from occasional attacks on ports and canals, the main use of the bombers was to drop propaganda leaflets on German cities, which, as Sir Arthur Harris ruefully commented, achieved nothing except to increase the supply of toilet paper within the Reich. But even when Winston Churchill replaced Chamberlain as Prime Minister in May 1940 and unshackled Bomber Command, the RAF was still too weak to hit Germany effectively.


The bomber’s lack of success in the early part of the Second World War contradicted the popular belief that aerial bombardment would immediately create an apocalypse. This had been a powerful theme during the interwar years, as writers and military experts grabbed the public imagination with their gruesome warnings about terror from the air. With the invention of the bomber, the dangers of annihilation seemed to have moved from science fiction into reality. Typical of the eagerness to stoke up public fears was a passage by the military historian Basil Liddell Hart in his 1925 book Paris, or The Future of War: ‘Imagine for a moment London, Manchester, Birmingham and half a dozen other great cities simultaneously attacked, the business localities and Fleet Street wrecked, Whitehall a heap of ruins, the slum districts maddened into the impulse to break loose and maraud, the railways cut, factories destroyed.’6 In similar fashion Colonel James Fitzmaurice, the former head of Irish Free State Air Corps, put forward this prophetic vision in 1931:


A hideous shower of death and destruction falls screeching and screaming through space and atmosphere to the helpless, thickly populated earth below. The shock of the hit is appalling. Great buildings totter and tumble in dust like a mean and frail set of ninepins. The survivors, now merely demoralized masses of demented humanity, scatter caution to the winds. They are seized by a demoniacal frenzy of terror. They tear off their gas masks, soon absorb the poisonous fumes and expire in horrible agony, cursing the fate that did not destroy them hurriedly and without warning in the first awful explosions.7


It was not just in literature that predictions of anarchy and wholesale massacre could be found. The mood extended to officialdom. In 1937 the Committee of Imperial Defence warned that Germany had the capability to mount an air assault lasting sixty days and killing 600,000 people in the process. A year later the Ministry of Health upped the stakes by estimating that 2.8 million hospital beds might be needed to deal with the casualties from bombing.


Feeding these anxieties were the memories of an event that had taken place towards the end of the First World War. In the summer of 1917 the Germans had launched a series of bombing raids on Kent and London, carried out by giant Gotha biplanes. In one attack on Folkestone, 95 people were killed. In a later attack on London, 162 people died. Though these numbers were tiny compared to the death toll on the western front, the Gotha raids sparked a public outcry and widespread alarm. More than 300,000 Londoners took to shelters every night in the second half of 1917, even though the Gotha menace had faded away by then as a result of British fighter action. Apart from the legacy of fear, the other far-reaching consequence of the Gotha raids was that the government was forced to set up a committee, under the South African statesman (later Prime Minister) Jan Christiaan Smuts, to recommend improvements in Britain’s air defences. As a result of Smuts’s report, the Royal Air Force was established as an independent force in April 1918, through a merger of the Royal Flying Corps and the Royal Naval Air Service.


The circumstances of the RAF’s birth had a profound influence on its development. Indeed Smuts had written in his report: ‘The day may not be far off when aerial operations with their devastation of enemy lands and destruction of industrial and populous centres on a vast scale may become the principal operations of war, to which older forms of military operations may become secondary and subordinate.’8 Seeing the disruption caused by a few German biplanes, the RAF was committed from the start to the concept of strategic bombing. Its first leader, Air Chief Marshal Sir Hugh Trenchard, was a passionate advocate of air power as an offensive weapon rather than as a provider of tactical support for the army or navy. Filled with domineering self-confidence about his opinions, much like Sir Arthur Harris later, he believed that the bomber had changed the whole concept of war, since a nation could be driven into submission by heavy aerial attack alone. In the ‘Trenchard Doctrine’, which became the prevailing orthodoxy of the Air Staff between the wars, the impact of bombing on the psychology of the enemy’s population was even more important than physical damage. Without any evidence, Trenchard claimed that ‘the moral effect of bombing stands to the material effect in proportion of twenty to one’.9 He was equally certain about the uselessness of fighter planes. ‘The aeroplane is not a defence against the aeroplane,’ he once said.10


The ideology of offensive bombing was buttressed by the writings of the Italian military theorist, Brigadier-General Giulio Douhet, whose 1921 book The Command of the Air argued that the outcome of future wars would be decided by aerial attacks. The freedom of bombers to fly over enemy territory, maintained Douhet, inaugurated a new era of total war, where massed armies on the battlefront would be an irrelevance and the distinction between combatants and civilians would dissolve. ‘The battlefield will be limited only by the boundaries of the nation at war,’ he wrote, ‘and all of their citizens will become combatants, since all of them will be exposed to the aerial offensives of the enemy.’11 At the same time as Douhet was propounding his gospel of ruthlessness, across the Atlantic Billy Mitchell, a senior American air officer who had flown in action over France, was also arguing that it would be vital in future wars to concentrate attacks on industrial centres, thereby destroying the enemy’s economy. His truculent intolerance towards any US military figures who disagreed with him led to his departure from the army in 1926, though his views continued to have an influence in Britain. In an echo of Douhet and Mitchell, the leading author and former Air Commodore Lionel Carlton wrote in 1937 that ‘air power is bombing capacity and nothing else. An assessment of the air strength of a country should be based exclusively on the weight-carrying capacity, the speed, range and on the number of its bomber squadrons.’12 Trenchard, who had retired as Chief of the Air Staff in 1930, would have shared that sentiment.


Trenchard’s successors were also enthusiasts for strategic bombing, but they hardly had the means to conduct it at the start of the Second World War. Their hope of demolishing German industry remained a fantasy. In the whole of Bomber Command in January 1940 there were only 280 aircraft, none of which represented a genuine threat to Germany. The latest type, the Vickers Wellington, was a durable and versatile plane but it lacked speed, height and bomb-loading capacity, while the Armstrong Whitworth Whitley, which first flew in 1936, was known as the ‘flying coffin’ because of its vulnerability. Another of the supposedly modern monoplanes, the Handley Page Hampden, could only fly at 155 mph and carry a load of just 4,000 pounds, less than a third of the Lancaster’s average payload. Furthermore, these planes had no proper navigational aids, radios or bombsights, so their bombing was woefully inaccurate. Dead reckoning, guesswork, moonlight and blind hope were the methods that often had to be used. In one telling incident from May 1940, a Whitley crew bombed an RAF airbase in Cambridgeshire, thinking they were hitting a German airfield in Holland. Rupert ‘Tiny’ Cooling, a Wellington pilot with 9 Squadron, recalled the extraordinary lack of any focused strategy on bombing missions during the fall of France in May 1940. ‘It was a peculiar time in the war because nobody was sure about what to do. We’d got this force, we’d better use it, but how? We were showing the flag more than anything, roaming the countryside. They told us if we saw anything worth bombing, bomb it. I was second pilot as bomb aimer, staring down at the patterns of hedges and bridges and if we saw a likely looking crossroads or railway line, we’d drop a 250-pound bomb on it. It was like shooting pigeons with a blindfold on.’13 So wayward was the RAF’s bombing that the Germans could not work out what strategy Britain was actually pursuing. When a raid was mounted against Berlin in August 1940, in response to a Luftwaffe attack on London, the results were pitiful. In fact the Nazi propaganda chief Josef Goebbels, seeking to whip up hysteria against Britain, was cynically disappointed in the poor results of the raids. With characteristic manipulation, he therefore created his own phoney bomb explosions just to give the illusion of British ‘atrocities’. As he recorded in his diary, ‘Attack on Government quarter... Nothing serious, but I organise for the matter to be given a little help through fake incendiary bombs. Wardarg [one of his aides] has this photographed immediately. A splendid propaganda device.’14


The inadequacy of Bomber Command caused Churchill to rail at the Chief of the Air Staff, Sir Charles Portal. ‘Our need is to increase the bomb dropping tonnage upon Germany. This is at present lamentably small and it constitutes a serious reproach to the organisation of the RAF,’ wrote the Prime Minister in November 1940. Two months later Churchill was even more vehement in his charges. ‘I am deeply concerned at the stagnant condition of our bomber force. The fighters are going well ahead, but the Bomber Force is not making the progress hoped for.15 In his reply to the second missive, Portal said that ‘the present state of affairs is the price we are paying for the rapid development of Fighter and Coastal Commands’.16 There was some justice in this explanation from Portal, a cool-headed officer who had taken up his appointment as Chief of the Air Staff in November 1940. Throughout the second half of the 1930s, in response to aggressive German rearmament, a debate had raged within government as to which part of the RAF should receive increased state funds. In line with their Trenchardian instincts, the Air Staff wanted priority given to the bomber force. The government, under the guidance of Chamberlain, inclined towards fighters. This was as much on the grounds of parsimony as strategy. At a Cabinet meeting in November 1938 where ministers agreed the primacy of the fighter, Chamberlain noted that a bomber cost as much as four fighters. But whatever the reasoning, the Cabinet had made the right decision, for the increase in Fighter Command’s strength ensured victory in the Battle of Britain two years later.


But Bomber Command’s difficulties in 1940 were not just about funding and aircraft numbers. By far the biggest problem was the lack of a high-quality heavy bomber. The absence of one rendered all the talk about strategic bombing and the Trenchard doctrine meaningless. The Air Ministry were only too aware of this. In the early 1930s the RAF’s heavy bombers, or so-called ‘heavies’, had consisted of obsolescent aircraft like the Handley Page Heyford, a strange-looking, part-fabric biplane with a bulbous fixed undercarriage, an open cockpit and a fuselage attached to the upper wing. But advancing technology, particularly the arrival of all-metal monoplanes, had given the Ministry the opportunity to push for radically different bomber types. As well as the new line in medium bombers, which led to the Wellington, the Hampden and the Whitley, the Ministry began to discuss the development of a new generation of far larger and faster heavy bombers, partly influenced by the experience of the US Army Air Corps which in 1934 had drawn up a proposal for a four-engine heavy bomber. The prototype of Boeing B-17, later to win fame as the Flying Fortress, had first flown in July 1935, causing an immediate impression. In October 1935 Captain R. N. Liptrot of the Air Ministry’s Directorate of Technical Development had produced an estimate of the performance of a British heavy bomber with four Rolls-Royce Merlin engines. His opinion was that such a plane could achieve a maximum speed of 275 mph and a cruising speed of 230 mph, a huge improvement on bombers currently in service. But Liptrot’s director, Air Commodore R. H. Verney, was less enthusiastic, explaining that he ‘was very chary of supporting projects for very large aeroplanes’.17 His alternative scheme, which displayed ingenuity if ultimately not practicality, was to design a plane that could be catapulted so it could take off with a heavy bomb load. Such an aircraft, claimed Verney, would be ‘just as powerful, capable of quite as much range, greater speed, and it would be smaller and cheaper to produce’.18 It was this innovative proposal that would lead, after much agony, dispute, change and even tragedy, to the creation of the Lancaster.


In the months that followed, there were intense discussions within the Air Ministry about plans for the new bomber. As the debate continued into the spring of 1936, two competing theories developed. One stressed the importance of a large bomb load, sacrificing performance for capacity. The alternative, favoured by Verney, saw high performance as vital, with speed, versatility and range as the key ingredients. The conflict between these two positions proved impossible to resolve. The result was that instead of producing one single proposal for its ideal bomber, the Air Ministry came up with two different specifications, one for a heavy and one for a medium aircraft. The first, named B12/36, was issued in July 1936. Focusing on bombing capacity, it called for a four-engined plane with a crew of six, a bomb load of at least 14,000 pounds and a minimum cruising speed at full weight of 180 mph. Interestingly, even in this proposed heavy bomber, the idea of catapult-assisted take-off was retained because of the short length of prewar airstrips. So it was decreed that the structure of the prototype must be able to withstand the pressure ‘from a catapult which imposed an acceleration of two-and-a-half “g” at the end of a launch’,19 though this requirement was soon to be dropped as longer runways began to be installed across Bomber Command’s airfields. Another defect was the strength of the armament, something that was continually to plague RAF bombers, including the Lancaster. B12/36 stipulated that the plane should carry two .303 Browning guns in the front turret, two in the centre of the fuselage and four in the rear. The Chief of the Air Staff, Sir Edward Ellington, had asked whether consideration could be given to replacing the Browning guns with more powerful 20-mm cannon, but his request was airily dismissed by Group Captain Robert Oxland, the Deputy Director of Operational Requirements, who said that 20-mm cannon were neither practical nor necessary. Oxland’s decision, which was to be applied to all RAF aircraft developed in the mid-1930s, turned out to be dangerously short-sighted, weakening the defensive firepower of Bomber Command throughout the war. As late as July 1944, Harris could be found writing to the Air Staff: ‘Nothing will convince me that there has been nothing but the most gross lethargy, lack of drive and negligence over the whole business of Bomber rearmament with the result that we are now in this deplorable situation. It passes beyond belief that Bomber Command is still equipped with pop guns and turrets.’20


Other aspects of B12/36 were to be just as damaging to the bomber’s effectiveness. The structure of the bomb bay was too restrictive, since it was to be divided into sections, none of which could accommodate any individual bomb larger than 2,000 pounds. With a lack of foresight, the Air Staff in 1936 had not imagined that the weight of bombs would dramatically increase in the coming years. Indeed, during the discussions of the Operational Requirements Committee on B12/36, the experts agreed that the 2,000-pounders would be needed only for attacking ships, while 500-pounders would be used against land targets. Even more serious was the limited wingspan imposed on the bomber. It was to be no wider than 100 feet in order to keep down its weight and improve handling on the ground, particularly on distant airfields of the British empire. Again, the planners showed a serious lack of imagination, for the narrow span would drastically restrict the height that the bomber could achieve.


Two firms were chosen to produce prototypes for the B12/36 specification. One was Vickers Supermarine of Southampton, which had just built the acclaimed Spitfire prototype. Tragically, the Spitfire’s designer Reginald Mitchell died from cancer in June 1937, just when he had begun on the detailed design of the new four-engine bomber. The company carried on with the work, though the two Supermarine bomber prototypes were destroyed by a German air raid on Southampton in September 1940 and the project was abandoned. By this time, the other B12/36 design had already gone into production. This was the S29, built by the Belfast aircraft firm of Short Brothers, which had produced the celebrated Sunderland flying boat. After the prototype’s maiden flight in May 1939, the S29 was named the Stirling, following the Air Ministry’s new practice of calling its bombers after major British towns. In some respects the Stirling was remarkably advanced for its time, having a bigger payload and more power than even the American and Soviet bomber types then under construction. But its inherent design flaws, dictated in part by the specification, meant that it never lived up to the early hopes of the Air Ministry. With its low ceiling, it proved to be disastrously vulnerable over Germany, while its weak undercarriage led to a catalogue of fatal accidents. ‘I was not alone in disliking the Stirling,’ recalled the navigator Bob Guthrie. ‘It was a dodgy sort of aircraft. You couldn’t get much over 15,000 feet in them.’21


One of the paradoxes of the Lancaster saga is that the only British bomber designed from the start with four engines should turn out to be a failure, whereas the most successful heavy bomber of the war should have begun as a twin-engined medium bomber. But it is precisely in the Lancaster’s origins as a lighter, faster aircraft that the key to its success can be found. For as it evolved, the design was able to marry the early advantages of clean lines and strength to the raw power of the Merlin engine. The demand for a twin-engined medium bomber had arisen at the same time as B12/36, driven by Verney’s belief that performance and versatility should be of paramount importance. Again, there were lengthy arguments within the Air Staff over the proposed aircraft, which would undertake a wide variety of bombing roles and would, like the original B12/36, seek to use catapult technology. An outline specification, called P13/36, was drawn up in June 1936 and circulated to officials and bomber commanders for their advice. ‘The Air Staff require a twin-engined medium bomber for world-wide use,’ read the draft. ‘It should be an aircraft that can exploit the alternatives between long-range and very heavy bomb loads which is made possible by catapult launching in a heavily loaded condition. The aircraft must be suitable for operations by day and night at home and abroad. It appears that there is a possibility of combining the Medium Bomber, the General Reconnaissance, the General Purpose and the Torpedo Bomber classes in one basic design.’22 The draft further suggested a speed of 250 mph at 15,000 feet, a crew of four airmen, a front and rear gun turret, each with 1,000 rounds of ammunition, sound-proofing of the pilot’s cabin, modern equipment such as oxygen, a radio-telephone, camera, dinghy, and cockpit heating, and a maximum bomb load of 8,000 pounds, this to be made up of sixteen 500-pounders, or four 2,000-pounders, or two torpedoes. There was also to be provision to act as an army transport, carrying 12 fully equipped troops. Given that manoeuvrability was to be one of the Lancaster’s great virtues, it is ironic that the draft specification stated: ‘A high degree of manoeuvrability is not essential but the aircraft must be sufficiently manoeuvrable at high speeds for dive bombing.’23 As with the catapult mechanism, the torpedo requirements were later to prove unnecessary. Yet both were to be crucial for the Lancaster’s potency. For the accommodation of two naval weapons, each 18 foot 3 inches long, meant the creation of a single massive bomb bay extending for two-thirds of the fuselage, so different to the Stirling’s divided structure, while the need to handle the stress of catapult-assisted take-offs made the airframe immensely strong.


With the drumbeat of impending war now echoing in the background, following Germany’s remilitarization of the Rhineland in March 1936, there was a new urgency about internal debates on the RAF’s needs, as shown by some of the comments on the P13/36 draft specification. In one thoughtful letter Air Commodore Owen Boyd, Commander of No. 1 Bomber Group, expressed his concern that the medium bomber was being designed for too many different roles. ‘I would emphasize that I consider it of the utmost importance that the aircraft should be designed for the primary purpose as a medium bomber to be used in European warfare,’ wrote Boyd. ‘I do not think that any compromise should be accepted which would detract from its efficiency in this, its primary role.’ Boyd, all too aware of the looming conflict, was also worried about performance. ‘In my opinion, the speeds laid down in the specification will be too slow in four years’ time.’24 Sir John Steel, the Commander-in-Chief of the Air Defence of Great Britain, which was shortly to be reorganized into Fighter and Bomber Commands, shared Boyd’s fears, warning at an Air Ministry meeting that ‘the desire for a combination of types will result in an aeroplane which will have nothing like the performance it ought to have as a medium bomber’.25 One intriguing intervention at this meeting came from the Air Staff’s Deputy Director of Plans, a post then held by none other than Arthur Harris. In his first remark on the embryonic plane with which his career would be indelibly linked, Harris argued that improving the range and speed of RAF bombers was vital. ‘Unless our aeroplanes had ranges at least equal to that of the foreign aircraft, there was a danger of us being attacked by aircraft from points outside the range of our own aircraft; we should have to submit to attack without being able to retaliate.’ On the question of top speed, he pointed out that ‘the draft requirements represented our minimum requirements and were likely to be improved upon’. He thought that ‘if other countries could give better performance so could we’. And the aggressive spirit of Harris was always near the surface. ‘It was necessary that our aeroplanes should have the maximum offensive power in a European war,’ he told his colleagues.26


In the light of the future development of the Lancaster and the Halifax, the most interesting aspect of the debate over specification P13/36 was whether the bomber should be given an additional two engines. In his letter to group commanders and officials with which he enclosed the draft specification, Group Captain Robert Oxland of the Operational Requirements Directorate asked: ‘In the interests of reliability in the air, are four engines considered to be preferable to two, in spite of the increased maintenance difficulties?’27 The general feeling in 1936 was against the idea. ‘In view of the fact that the specification lays down that the aircraft is a twin-engined one and is able to remain in the air with one engine cut out, I do not consider that four engines are necessary from the point of view of reliability,’ wrote Air Commodore Boyd. Technical director R. H. Verney, always concerned about making the plane too cumbersome, asserted that ‘a higher performance would be obtained with a twin-engined type than with a four engine one’, while Arthur Harris showed that fallibility of judgement which would later haunt Bomber Command: ‘If it were possible to get home on one engine, there was no need to have four.’28


When the consultation was completed, the finalized specification P13/36 was issued to the aircraft firms on 24 August 1936. The document retained the essential features of the draft, including the maximum bomb load of 8,000 pounds, along with the torpedo and troop-carrying capabilities, though the required cruising speed at 15,000 feet was raised to 275 mph and the size of crew was increased to six. Perhaps the most significant element of the final version was the requirement that two Rolls-Royce Vulture engines be used as the power-plants in the bomber. Still in the process of development, the 24-cylinder Vulture was regarded by the Air Ministry as the ideal engine because its unusual construction seemed to promise high power output without excessive weight. In essence, each Vulture consisted of two Rolls-Royce 12-cylinder, liquid-cooled Peregrine engines joined one on top of the other to form an X-type. Theoretically, this should have produced double the power of an orthodox engine in the same amount of space on the wing. But in practice the grafting together of the two crankcases was to prove a recipe for failure, prompting endless difficulties with the coolant system, the bearings and the connecting rods. Moreover, because of the pressures on the Merlin programme caused by RAF expansion, particularly the demand for engines for Spitfires and Hurricanes, Rolls-Royce did not have the time or resources to devote to sorting out the problems once the Vulture prototype had first been run in September 1937. As the aviation historian Francis Mason put it: ‘The idea was fundamentally sound, but was not afforded sufficient development priority early on.’29 For all the anguish that the Vulture was to cause, there was a silver lining to the cloud it created over the bomber programme: without the setbacks it brought, the Lancaster might never have been born.


Eight companies expressed an interest in the P13/36 and were invited by the Air Ministry to submit tender proposals. One of them was A. V. Roe, a world-famous aircraft manufacturer which had been formed in 1910 by Alliott Verdon Roe, universally known as ‘AV’, and his brother Humphrey. The son of a Manchester doctor, A. V. Roe had a varied career as a surveyor, locomotive apprentice, marine engineer and sailor before he developed a fixation with flight, first sparked while watching seabirds during his long hours of duty on voyages to South Africa. So deep was this enthusiasm that he gave up his job in the merchant navy, and travelled to the USA to work on a pioneering gyroplane. But the project literally never got off the ground and in 1906 Roe returned to England. Headstrong, inventive but somewhat wayward, he now embarked on his own adventures in flight. In this age of technological flux, he was full of bold ideas. He claimed to be the first Englishman to have achieved manned flight, having travelled 75 feet in his fragile Antoinette-powered biplane at the Brooklands racetrack in Surrey on 8 June 1908, but there were no witnesses to the event and, much to his bitterness, the milestone was not officially recognized by the Royal Aero Club. Indeed, despite his eagerness, all too many of Roe’s early efforts remained airborne only for a few moments, with the result that in aviation circles he became known as ‘Roe the Hopper’.30 Part of the problem was that he was constantly short of money to finance his experiments. But that changed in January 1910 when his brother Humphrey, an astute businessman, agreed to enter into partnership with him. Humphrey Roe worked for the Manchester webbing manufacturer Everard’s, and it was in this company’s basement at Brownsfield Mill that the brothers’ new company, Avro, began to enjoy real commercial success, both with aircraft and parts production. Through a typically shrewd move by Humphrey, the company sold a wire-strainer, known as the Avro barrelless turnbuckle, which could change the tension on the bracing wires of early biplane wings. Having become standard equipment, it sold in huge quantities during the First World War, with Avro making a £40,000-a-year profit on this item alone.


Initially Avro’s planes, which included the Type F, the world’s first aircraft with a completely enclosed cabin, were manufactured only in small numbers, but the 504 biplane represented a breakthrough. First flown in 1913, it became the standard trainer in the navy and army air forces during the war because of its incredible safety and ease of handling. ‘Make it simple’ was one of A. V. Roe’s dictums, and the 504 lived up to that principle. Almost 8,500 were built over twenty years, the last one coming off the production line in 1933. But the growing reputation of the company was not enough for Roe’s restless spirit, particularly as his independence was diluted by an increasingly powerful Avro board. His last stage of disillusion came in May 1928 when Avro was sold to the engineering group Armstrong-Siddeley. Five months later he left the firm to take a controlling interest in S. E. Saunders, the boat manufacturer on the Isle of Wight, where he enjoyed only limited success before his death in 1958.


Roe’s exit from Avro did not stop the company from prospering in the 1930s. Among its rewarding types of plane were an excellent trainer, the Tutor, and a multi-purpose military aircraft, the twin-engined Anson. Such was the reliable Anson’s appeal that over 11,000 were made between 1935 and 1952, making its production run the largest in history for any British multi-engined plane apart from the Wellington. The continuing success of Avro during this period was largely down to the unique partnership between two men: Roy Chadwick, the Chief Designer, and Roy Dobson, the General Manager. They had much in common. Both were much the same age, had joined Avro just before the First World War, and were forceful, dynamic characters with a creative flair and a deep understanding of aircraft engineering. Roy Dobson, born into a Yorkshire farming family in 1891, began his career as an apprentice engineer in Manchester before moving to Avro as a draughtsman in 1914. The decision to hire him was actually taken by Roy Chadwick, who later said of him: ‘His great point is that he is able to put the pep into people in the most amazing way.’31 His natural gifts for organization led to his ascent up the management hierarchy to take overall charge of the company in 1934. Vigorous, quick-thinking and self-confident, his driving energy meant that he could be extremely demanding of staff. His fellow aeronautical engineer and industrialist Sir Arnold Hall wrote of him: ‘He was warm-hearted and enthusiastic, if sometimes a little hard on others in his outbursts of anger when things went wrong, but always immediately contrite if he had been too hard. He was a colourful man with a tremendous capacity for hard work and overcoming problems.’32


Roy Chadwick was a quieter, less explosive figure, though he still had a commanding presence within Avro. A Lancastrian, born in Farnworth near Bolton in 1893, he was the son of a mechanical engineer who worked in Manchester for the British Westinghouse Company, a subsidiary of the US electrical and manufacturing giant. A bright, imaginative boy, Chadwick was captivated by his first sight of an aircraft when a hot-air balloon sailed over Trafford Park. From that moment, aviation was to be the dominant theme of his life. During his youth he adored flying kites and making models of aeroplanes, some of them constructed using material from his mother’s old silk blouses. His sister May recalled that his early skill at aeronautical modelling attracted much local interest: ‘Our friends would keep asking when Roy was going to fly a model and we would pester him continually until finally the great evening would arrive in quite a big turnout of children and fathers. I think Roy used to try and fox us to avoid this audience in case the model, to his discomfiture, took a sweeping nose-dive into the ground or shot vertically into the air – but I only remember the times when the plane sailed through the skies until the elastic motor gave out and we were rapturously enchanted.’33


Roy Chadwick’s first post was an apprenticeship at British Westinghouse, secured through the influence of his father. He also attended night school at the Manchester Institute of Technology. But his interest in aviation had become more powerful than ever, deepened by an exhibition in 1910 held by the Manchester Aero Club, which featured one of A. V. Roe’s triplanes. Soon Chadwick became frustrated with his job, and decided to leave after he was suspended for fighting with another apprentice.


‘Oh Mother, I just do not want to go back to Westinghouse,’ he said when he arrived home.


‘Well, what do you want?’


‘I want to work with Mr Roe and help build his aeroplanes.’34


Instead of urging him to stick with his job, his mother encouraged him to seek an interview with A. V. Roe. He immediately did so. After meeting the eighteen-year-old, Roe was impressed with his enthusiasm and offered Chadwick a job as his personal assistant. Starting in 1911 in the drawing office, Chadwick soon demonstrated his talent, quickly absorbing Roe’s ethos: ‘Lightness for climb; cleanness for speed; unit construction for manufacturing ease.’35 By the outbreak of the First World War, Chadwick had acquired an air of technical authority within Avro, and Roe trusted him enough to let him work on the drawings for the 504 biplane. He also enjoyed a substantial pay rise which took his salary to £250 a year, a substantial sum for a young man aged only just twenty-one. His self-assurance, good looks and dapper appearance meant that he was not short of female company. Blondes were said to be his preference.


By the end of the war, it was clear that Chadwick had a unique aptitude for aircraft design. Working closely with Roy Dobson, he was now responsible for the details of all the company’s major projects. ‘Much of his genius lay in an uncanny understanding of the need for perfect control,’ wrote Dobson.36 Avro’s growing order-book had entailed a major expansion, and the company had opened a second base at Hamble on the south coast in Hampshire. In 1917 the entire Chadwick family moved there, including his father, who by now was also working for Avro. But it was at Hamble that a near-tragedy took place that almost finished Chadwick’s life. Absorbed in every aspect of flying, he qualified as a pilot in 1920. Just weeks after gaining his licence, he went up in one of his new designs, the 534 biplane, known as the Avro Baby. On a squally day over Hamble village, his aircraft suddenly lost height, stalled and crashed to the ground. Chadwick had to be cut free from the wreckage and taken to the South Hampshire hospital, where he was found to have broken his pelvis, one arm, one leg and a kneecap. His recovery was long and painful, involving extensive operations, though it was enlivened by some banter with his friend and Avro colleague Harold Rogerson. One typical exchange at his hospital bed went as follows:


‘So how did they tackle the arm?’ asked Rogerson.


‘Ulna and radius repaired with rivets and silverplate, just like joining a longeron,’ replied Chadwick.


‘And the femur?’


‘Fastened with three inch screws.’


‘So when do you get your certificate of airworthiness?’37


Once he was out of hospital, Chadwick decided it was time to settle down. A few months after the accident, he married his fiancée Mary Gomersall, the daughter of the head cashier at the English Sewing Cotton Company. Devoted to her husband throughout his life, she provided him with loving homes in which to bring up their two daughters, at first in Southampton and then, from 1928, in Cheshire, where the Chadwick family moved after the reorganization of Avro. In his domestic contentment, Chadwick was the epitome of affluent respectability: always smartly dressed, keen on classical and choral music, owner of a large American Buick and an Armstrong-Siddeley saloon, a regular worshipper at his local Anglican church, a good husband and kind father to his two daughters. His eldest daughter Margaret later left this image of Chadwick at a Sunday service, showing the mix of affection and reverence he inspired: ‘He would be the first into the pew, with me beside him, and he would kneel in prayer, forehead cradled in his right hand. I used to look up at him when he stood, tall and slender in his black overcoat, singing the different phrases of the Psalms, just as he did when he was a young man.’38


But, as with most driven men, family life had to come second to his work. Full of ambitious ideas, he put in exceptionally long hours, and he expected his staff to do so as well. His rigorous approach and intolerance of any slackness meant that he was regarded with a mixture of fear and awe at Avro’s headquarters. One draughtsman, Geoff Bentley, recalls, ‘I can see him now, walking through the office, very smartly dressed, his moustache neatly trimmed. He was a brilliant man and had this air of cleverness about him. But he was also a hard man. We were all a little scared of him.’39 Chadwick, known as ‘Chaddie’ behind his back but addressed as ‘sir’ to his face, was a strict disciplinarian who banned smoking on his premises. His habit every morning was to conduct a tour of the office, stopping at each desk to check on progress and interrogate the draughtsmen. Harald Penrose, the distinguished aviator who produced a fine biography of Chadwick, wrote of these visitations to the Drawing Office: ‘If the drawing was not to his liking or needed correction, he would take a thick soft pencil and draw what was required on top of the original. Though that meant starting all over again because it could not be erased, the draughtsman took it like a soldier on parade. The completed drawing was therefore Chadwick’s expression of what was required.’40 Throughout the week he would make other, more random descents on the draughtsmen, so they devised a signalling system to warn of his approach. Every desk had a metal anglepoise lamp, and when Chadwick’s footsteps could be heard the man nearest the door would hit his lampshade with a ruler. The pinging signal would then be picked up by the others. Another former Avro employee, Dick Marsh, has these memories of the Chadwick regime: ‘He was like a God to me. Almost everyone was frightened to death of him. If he was coming into the office, word went round like a shot. He could be bad-tempered. If he was not satisfied with a drawing, he sometimes would put his finger underneath it and just tear it in half.’41


Chadwick knew that he would need all his diligence, vision and efficiency to fulfil specification P13/36, for this was by far the most technologically advanced proposal that Avro had undertaken. Metal construction, retractable undercarriage, hydraulic controls and fully feathering airscrews were the central features of the project, far beyond the world of wires and fabric that had created the 504 trainer. But Chadwick was undaunted by the scale of the task. By February 1937 he had completed the design tender, which was now submitted to the Air Ministry. On paper, the proposal was impressive. It envisaged a mid-wing aeroplane with a span of 72 feet, a length of 69 feet, and twin fins and rudders in the tailplanes. Named the Type 679, the aircraft’s relative compactness and high wing loading, together with a smooth finish produced by flush riveting, enabled Avro to predict that it would achieve a maximum speed of 341 mph and a cruising speed of 294 mph at 15,000 feet. Just as striking was Avro’s promise to be able to build the 679 prototype within just twelve months, a highly optimistic schedule given that the company had no experience in bomber production. So taken were the Air Staff with the Type 679 that after a design conference on 18 March 1937, it was agreed to order the Avro prototype, though sceptical officials said that the twelve-month timetable to delivery was ‘obviously impossible’.42 A separate order was also placed for a P13/36 prototype from the Handley Page company, whose record in British aviation was as illustrious as Avro’s. Indeed, Britain’s first-ever heavy night bomber, the HP O/100, had been designed by Frederick Handley Page and made its maiden flight in 1915. With a wingspan of 100 feet, this biplane monster had established the firm’s name as a manufacturer of large aircraft.


Having won the P13/36 competition, Chadwick and Dobson threw themselves into the development of the Type 679 prototype. The programme appeared to be moving ahead so successfully that in July 1937, after Chadwick had presented a wooden mock-up of the design, the Air Ministry gave Avro a contract for 200 of the machines. ‘The Avro design showed such marked promise that direct production “off the drawing board” was envisaged from the first,’ noted the Air Ministry historians.43 None other than the Chancellor of the Exchequer, Sir John Simon, gave formal approval to the contract, demonstrating the importance of the P13/36 to the government’s plans for RAF expansion. All too predictably, however, the optimism soon proved unfounded. As the Ministry had feared, the timetable for the Type 679, now named the Manchester, was hopelessly unrealistic. The contract for 200 Manchesters, though it may have been healthy for Avro’s bank balance, also meant that the firm had to devote a great deal of attention to installing the necessary jigs and tools. More worryingly, many of the design features proved unfeasible. The weight was too low, the wingspan too narrow. In addition, the Ministry regularly demanded modifications, such as dropping the catapult requirement and changing the equipment layout. Chadwick himself said that ‘the various changes made by the Air Ministry resulted in the equivalent of completely re-stressing the aeroplane six times’.44 In one of the strength tests, some of the staff were surprised to see Chadwick jumping up and down on a sample of the fuselage floor. ‘We have special gauges to test this specimen, sir,’ said one of Avro’s experts. ‘Never mind,’ intervened Harold Rogerson, ‘Let him have his fun. He needs the exercise.’ Chadwick, who had heard the two whispering, responded with a grin, ‘Always the simplest way. Not only does it save expense but it can give you a feel for the problem.’45


But not everything could be sorted out in such an instinctive manner. By far the biggest problem was the Rolls-Royce Vulture engine, which was beset with teething troubles. The author Len Deighton once wrote: ‘A wonderful engine could make a second-rate plane into a winner, but a superb airframe powered by a poor engine could never be a success.’46 No aircraft ever validated that truth more powerfully than the Manchester. From the start both Chadwick and Handley Page had doubts about the wisdom of installing Vultures in the P13/36, and the latter openly expressed these concerns to the Air Ministry. As a result, he was given permission to redesign his proposed aircraft, changing in 1937 from a twin-engined bomber into a four-engined one, powered by four Merlins. Eventually this would become the Halifax, and the resulting aircraft turned out to be much closer to the fulfilment of specification B12/36 than P13/36. According to an unpublished interview he gave to Air Ministry officials in January 1944, Chadwick had watched the changeover at Handley Page in 1937 and privately ‘wished that he had similar engines’.47 But the full extent of the Vulture’s inadequacy was then not yet apparent. Moreover, the Air Ministry would not have contemplated such a step, partly because it still felt it needed a large twin-engined bomber and partly because there was already such a high demand for Merlins. So Avro had no alternative but to persevere with the Vulture.


The Manchester prototype, serial number L7246, was built in sections at Avro’s factory in Newton Heath, Manchester, and then in April 1939 assembled at the firm’s experimental station at Ringway airport. By then the weight of the plane had risen dramatically, not least because the pair of Vulture engines had ended up more than a ton heavier than originally planned and the wingspan had been stretched to just over 80 feet. During the ground tests, yet more problems were encountered with the Vultures and the hydraulics, an ominous sign of things to come. Moreover, Manchester was at its dampest during the early weeks of summer, making the grass airfield soggy. Finally, in late July, the weather improved. It is almost universally claimed that the first flight of the Manchester took place on Tuesday, 25 July 1939. In fact, as the diary of Avro’s test pilot Sam Brown shows, it happened a day earlier, on Monday 24. His entry for that day reveals a hint of the historic significance of the event, as he flew the revolutionary new bomber with his Avro co-pilot Bill Thorn. ‘Weather very indifferent in the morning. Cleared up in the afternoon and I decided to fly the Manchester. Went to Ringway after tea and then the wind changed and weather deteriorated. Took the air with Bill at 6.30 p.m. and everything went off fairly well. All the lads very pleased and we had a few drinks in the restaurant. Got home at 9 p.m.’48 On landing, Brown was said to have given Chadwick the thumbs-up sign. But both this gesture and his positive description could not disguise the reality that the Manchester was still deeply unsatisfactory. In fact during that maiden flight, which only lasted twenty minutes, the hydraulic pump shaft had broken, while Brown found that the rudders did not provide enough control and the engines ran hot. Subsequent trial flights in mid-1939 revealed further inadequacies. As well as the predictable troubles with the Vultures, the Manchester badly lacked lateral stability, yawed to port on landing, and required a long take-off run, even when lightly loaded. Chadwick himself was dismayed at the poor performance of the plane, whose top speed of 265 mph was far below the 341 mph he had forecast. It was not until 23 October that Brown and Thorn had a trouble-free flight, though only a few weeks later both Vultures failed in the air completely and, using every ounce of their skill, they had to glide the plane down to land in a park. Astonishingly, the airframe and under-carriage were undamaged.


This set the tone for the Manchester programme, which lurched from one crisis to another. In December 1939 the plane was sent to the RAF’s Aeroplane and Armament Experimental Establishment at Boscombe Down in Wiltshire, where it was praised for its overall design, particularly the layout of the cockpit, but heavily criticized for its performance. Such concern can have only been reinforced by the catalogue of continuing engine failures. On 12 December, soon after take-off, the aircraft had to make a forced landing in a cabbage field. On 23 December it began to lose height from 3,000 feet and crashed in a field near Boscombe Down, the Vulture failure so comprehensive that two connecting rods protruded from the crankcase. Yet the exigencies of war meant that neither the Air Ministry nor Avro could abandon the Manchester. The demand for aircraft was too great, the project already too far advanced. At the beginning of 1940 the only way forward seemed to lie in the hope that improvements could be achieved by Avro and Rolls-Royce. It is a measure of the Air Ministry’s desperation that, despite the roll-call of Manchester breakdowns, the government kept increasing the size of its order, adding another 450 to the Avro contract in January 1940 and a further 250 from other aircraft manufacturers. By the spring of 1940, the Ministry had placed orders for no fewer than 1,200.


The fevered quest for solutions continued. Outer wings were redesigned. Aileron hinges were refashioned. New elevators were fitted. Larger tail surfaces were installed. A central fin was placed on the rear of the fuselage. New oil coolers were placed in the engines. In May 1940 Avro completed a second prototype, L7247, which incorporated most of these changes. The performance of this Manchester, which was meant to be the final model for the production run, showed a modest improvement on the original prototype. Yet the directional stability, take-off and climb remained unsatisfactory, while there had also been a disturbing rise of almost 4,500 pounds in the plane’s equipped weight. When L7247 was sent to Boscombe Down for official trials in June 1940, new problems emerged with the installation of the Frazer-Nash rear gun turret. ‘It was jerky in rotation, causing a nose down pitching movement, and produced violent buffeting when on the beam at the limiting diving speed,’ reported the Aircraft and Armament Experimental Establishment (A&AEE).49 Just as worrying was the elevator balance, which, according to A&AEE, ‘has such grave disadvantages that only a limited number of aircraft could be accepted with it.’50 So yet more alterations had to be made, with the Chief of the Air Staff Sir Charles Portal piling on the pressure. ‘The Manchester in its present form is completely useless for operations. I am sure that you will do everything possible to get the necessary modifications incorporated as soon as possible,’ he told the Operational Requirements Directorate of the Air Staff.51 Amidst all this anxious tinkering and testing, Avro was still pressing ahead with the production of the Manchester for delivery to the RAF, promising that the first eight planes would be ready by the end of October.


But Roy Chadwick knew by mid-1940 that the Manchester would not prove to be a successful plane, no matter how many changes were made. Indeed, the continual process of trying to compensate for the Vulture’s inadequacy by structural modifications could end up undermining the original strengths of the Manchester’s airframe. He recognized that a radical alternative was needed. Long before the Manchester prototype had even flown, he had been considering one. In the autumn of 1938, following Handley Page’s decision to switch to a Merlin-powered four-engined bomber in fulfilment of specification P13/36, Chadwick had instructed his design staff to look at the possibility of converting the Type 679 to a four-engined bomber, using either Rolls-Royce Merlins or Bristol Hercules radials. But at that early stage the project was largely immaterial, since the Manchester looked so promising and the Vulture had performed well in tunnel tests.


The idea was given new momentum in March 1939, when the government issued specification B1/39, which called for a four-engined, heavily armed bomber, weighing less than 50,000 pounds and capable of achieving 280 mph with a 9,000-pound bomb load. The aim of B1/39 was to create the next generation of RAF bombers after the Stirling and Halifax. Avro was one of the companies that tendered for B1/39, using a proposal based on the earlier scheme, now called Type 683, for a four-engined version of the Manchester. The bid failed, though this was of little importance since B1/39 soon fell into abeyance, its requirements too technologically advanced for the late 1930s. In any case, throughout this period Avro remained preoccupied with the Manchester. According to the historian Francis Mason, Chadwick had only six draughtsmen in his experimental department working on the Type 683 for most of 1939.52


But three developments drastically changed the position early in 1940. The first was the deepening crisis over the Manchester and the Vulture. Official opinion of the plane was neatly summed up by Sir Kingsley Wood, the Secretary of State for Air under Chamberlain, who told colleagues: ‘The controls are somewhat heavy and the stability is bad. The aircraft is overweight and the engines are not giving full power.’53 The second was the creation by Rolls-Royce of a new type of Merlin, the XX, which was particularly suitable for multi-engined aircraft and could produce 1,200 horsepower at 20,000 feet. The third was growing concern that the two heavy bombers, the Halifax and the Stirling, would not live up to expectations, since both aircraft had been beset with problems and the Halifax was badly behind schedule. In Handley Page’s difficulty lay Avro’s opportunity. Against the backdrop of Britain’s national battle for salvation under the attacks of the Luftwaffe, the scene was now set for a struggle within the Air Ministry over the future direction of the bomber programme.


The existence of Type 683 was still known to few outside the company, apart from some government officials. One of those who was enthusiastic about it was William Farren, appointed Deputy Director of Research and Development in May 1940 when the new Prime Minister, Winston Churchill, created the Ministry of Aircraft Production (MAP), another indicator that the air war was at the heart of Britain’s fight for survival. Farren had encouraged Avro to tender for specification B1/39 and now urged Chadwick and Dobson to devote greater effort to the four-engined bomber. He stressed, however, that he could not promise any contract in the immediate future. Another early supporter was Norbert Rowe, MAP’s Director of Technical Development, who accompanied Farren on a visit to Avro in late June 1940 and was impressed by Chadwick’s plan, as he later recalled:


He went through his proposals for stretching the wing span in a manner entailing minimum redesign of major components and details, retaining the basic aerodynamic wing profile. On this increased span he would install four Rolls-Royce Merlin engines – again involving no drastic structural or aerodynamic modifications. He showed us on the drawing board how he would plan the work and answered our many questions in a satisfactory way. We accepted this as the best way out of the Manchester impasse. Indeed, Roy Chadwick showed himself to be a most resourceful and courageous designer, ultimately snatching success from failure in the most ingenious way.54


As a result of the intervention by Farren and Rowe, Avro expanded the Type 683 team to 30 draughtsmen, now based in Avro’s huge new factory at Chadderton in Cheshire, a plant built with government subsidy as part of the air expansion plan. In the design now taking shape, the wingspan was lengthened to 100 feet to accommodate the extra pair of engines, and the tailplane was also enlarged, though most of the Manchester’s fuselage was to be retained. The Avro draughtsman in charge of the Type 683 project was a bouncy Londoner called Stuart Davies, known throughout Avro as ‘Cocky Davies’, not because of any bumptiousness but because of his habit of addressing everyone as ‘Old Cock’. From MAP’s viewpoint, by far the greatest appeal of the proposed new bomber was that its use of the basic Manchester airframe minimized production difficulties. As a result, there would be no lengthy development programme, nor any need to acquire new jigs and tools. In fact, Davies estimated that 70 per cent of the components would be common to both the Manchester and the Type 683.


The second tier of officials at the Ministry of Aircraft Production might have been won over by the Type 683, but the real task now was to convince the top men: Air Chief Marshal Sir Wilfrid Freeman, the urbane Chief Executive of MAP, and his deputy Arthur Tedder, the brilliant RAF officer whose capacity for original thinking on tactical air support would later help to win the campaigns in North Africa, Italy and Normandy. On 28 June 194055 Tedder and Freeman went up to Chadderton to discuss the Manchester programme and the Vulture, but their talks with the management were soon theatrically diverted, as Tedder recounted in his memoirs:


The second prototype was running, and we both went up in the back seats for a couple of circuits (and afterwards were called fools for our pains!). We went in from the tarmac to the office of Roy Dobson to talk over matters. It was clear that nobody liked the machine very much and we gathered that Rolls were not at all happy about the Vulture. On the desk in Dobson’s office there was a nice model of the Manchester. Before we got any farther on the subject, Dobson asked Freeman a direct question: ‘I am told you have plenty of Merlins coming in. Is this right?’ To which Freeman answered ‘Yes’. ‘Then what about this?’ said Dobson, taking one of the wing tips off and adding an extra wing and an extra engine on one side and then repeating the process on the other side. ‘How’s that?’ he asked. ‘That’ was the Lancaster – an afterthought that became one of the most successful and effective bombers of the war.56


Rather unfairly, Roy Chadwick did not merit a mention in Tedder’s account, but he was certainly present at this meeting and later recalled his exchange with Freeman. ‘I told him the Vulture was a flop. Sir Wilfrid was very perturbed and said, “That puts you in the cart.” We then put before him the proposal that we could produce a four-engined type by merely making new outer wings and altering the sections of the spars. The existing jigs and tools would be kept. Sir Wilfrid undertook to put the proposals before the Minister and I promised that the firm could do a prototype in six months on condition that we were given a carte blanche.’57


Impressed by Avro’s initiative, Freeman gave his encouragement to the Type 683, without yet providing formal Whitehall backing. As the early design work proceeded, Avro and MAP continued to liaise closely. In mid-July 1940, for instance, Rowe wrote to Dobson: ‘I think we shall have to watch the weight of the Manchester with four Merlin XX’s very carefully during its development. In particular, I think it is essential to make the very closest estimates we can of the increase in weight over the Manchester as we know it now, since this increase would clearly govern the amount of redesign which is necessary from the standpoint of strength and stiffness.’58 But the greatest obstacle now facing the Type 683 project lay at the political summit of the MAP’s hierarchy. In one of his more unorthodox appointments, Winston Churchill had put the volatile, eccentric, Canadian-born press tycoon Lord Beaverbrook in charge of aircraft production, believing that his lordship’s dynamism would have the same galvanizing effect on aeroplane output as it had achieved on the circulation of the Daily Express. While the move might have given a short-term boost to fighter production, it represented a threat to long-term bomber development.


‘Give me more planes. I don’t care whose heart is broken,’ was one of Beaverbrook’s battlecries.59 The only planes he wanted were present types, preferably Spitfires and Hurricanes. Under his mercurial influence, the War Cabinet agreed to concentrate the state’s resources on aircraft already in production, while bomber contracts were dramatically scaled back. In particular, the order for 1,200 Manchesters was cut to just 200, while the Cabinet further decided that future bomber production could be rationalized by focusing on the Halifax and the Stirling once the Manchester was completed. Freeman later complained bitterly that ‘on Lord Beaverbrook’s arrival, planning ceased’, and that manufacturers were ‘bullied instead of being helped in every possible way to achieve their plans’.60 The hiatus over Type 683 bore out that truth. In a letter that was the political equivalent of a blockbuster bomb, the Ministry of Aircraft Production wrote to Dobson on 29 July instructing him that once the initial order for 200 Manchesters was finished, the Avro plants would have to be turned over for the manufacture of the Halifax, even though the plane had not even gone into service yet and had already displayed serious flaws in its tailplane and hydraulics. Dobson and Chadwick were outraged. The peremptory command not only contradicted the positive reception they had been given for Type 683 but also ignored the extensive work that had already gone into the Manchester. Moreover, it was insulting to be asked to build an unproven aircraft designed by their closest rival in the aircraft industry. Chadwick, always conscious of his status, found the idea of working as a subcontractor for Handley Page intolerable.


Within twenty-four hours of the receipt of this letter, Dobson and Chadwick had written to the Ministry for Aircraft Production asking for a meeting to present their case for continuing with the Type 683. In reply, they were invited to come to MAP’s London offices on 4 August. Among those representing MAP at this conference were Captain R. N. Liptrot, the original instigator of P13/36 specification, William Farren and Patrick Hennessy, an aggressive industrialist who had been seconded from the Ford Motor Company to work for Beaverbrook. Chadwick later said that Hennessy was ‘like a cold fish’ and did all he could to obstruct Avro.61 Liptrot and Farren, however, were more enthusiastic. They were persuaded by Avro’s argument that, given the progress made on the Type 683, it would be far more efficient to switch to Avro’s own four-engined bomber than change to an entirely different aircraft.


Even though the future of the project still remained in the balance, Avro had managed to avoid its abandonment. In a spirit of renewed optimism, drawings were provided, models produced, statistics analysed. ‘Design work is now proceeding on highest priority at Messrs A V Roe’s to convert the Manchester to a four-engined aeroplane, using Merlin XX engines. The wing span is to be increased to 100 feet but I know of no other basic changes,’ wrote Norbert Rowe of MAP just three days after the conference, asking the Royal Aircraft Establishment at Farnborough to liaise with Avro over the project ‘with special reference to its longitudinal and asymmetrical stability’.62 Having conducted a detailed examination of the design, Captain Liptrot produced MAP’s first report on the Four Merlin XX Manchester on 22 August. Throughout his document, Liptrot emphasized the efficiencies that could be achieved with its production. The proposal, he wrote, ‘is considered to be entirely practicable. The existing Manchester remains intact up to the wing centre section, the only changes being in the outer wings which are stretched to 100 feet and in increases of material gauges as necessary to cope with the higher take-off weight. The existing wing jigs could easily be modified and the change-over in production would be relatively simple.’ On top of these manufacturing advantages, he further predicted that the Type 683 would give just as good a performance as the Halifax. ‘It compares quite favourably with the Halifax since it has better take-off and for roughly the same cruising speed carries only 800 pounds less bombs for the same range.’63 Rowe, long a backer of Avro, also gave his approval. In a minute of 25 August 1940 he stressed the production gains from the switch-over, feeling that they might appeal to Beaverbrook’s obsession with numbers. ‘The broad conclusion is that the aeroplane should be a satisfactory development from the Manchester I, and that it should be put into production in order to utilise the tools and organisation in being for the production of Manchester I. This is the best way of obtaining the greatest number of aeroplanes in a given time, since it is the only way of using the complete Manchester production organisation which will otherwise have to be turned over to a different aeroplane when production of the Vulture engines ceases.’64


Throughout this process Freeman had continued to lend his support. Now the favourable analysis of the Type 683 had been produced, he decided it was time to ask Beaverbrook to approve the scheme. With typical impulsiveness, the minister immediately gave his approval for Avro to proceed with a prototype. He told Avro the news in a brusque phone call to Chadwick: ‘But if you don’t finish it in six months, you can pay for it yourselves,’ he barked down the line in his Canadian accent.65


After all the tribulations of recent months, the Type 683 had finally received ministerial sanction. ‘For action. Contract to cover one prototype,’ wrote Norbert Rowe in an internal MAP instruction on 10 September 1940. The Lancaster was about to be born. As the Air Ministry’s historical file on the Lancaster commented, the appearance of the plane ‘was a tribute to the perseverance and resourcefulness of its designers, who forced it on an unwilling Ministry of Aircraft Production.’66





2
‘Oh boy, oh boy, what an aeroplane!’
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UNLIKE THE RENOWNED RAF leaders of World War Two, such as Harris, Dowding or Tedder, Wilfrid Freeman never became a household name, nor did he command any great forces in action. Yet he played as big a part in the ultimate victory of 1945 as any other air chief. For it was his uncanny judgement that ensured the RAF was equipped to survive the battle against the Luftwaffe, then go on to crush Germany in its homeland. Highly intelligent and drily humorous, his natural authority reinforced by his silver locks and sophisticated manner, Freeman had been the driving force behind the Spitfire’s role at the centre of the fighter expansion programme in the late 1930s. He had seen the potential of the Mosquito far earlier than anyone else at the top of the Air Ministry where its wooden construction was derided, so much so that it was initially known as ‘Freeman’s Folly’. He had pushed for the Merlin to be built by Packard in America as well as Rolls-Royce in Britain, enabling the demand for this unique engine to be met at pivotal moments in the war. And it was his decisiveness in August 1940, when the whole bomber programme was in turmoil, that ensured the Lancaster would be built. ‘Beyond doubt, he was the most inspiring man I ever served,’ said Major G. P. Bulman, the head of aero engine research at the Air Ministry.1


Roy Chadwick, usually the undemonstrative northerner, was equally effusive about the part that Freeman had played in the development of the Lancaster. In his unpublished interview in January 1944 Chadwick said that, in official support for the plane, ‘pride of place must go to Sir Wilfrid Freeman, who backed me up and persuaded Lord Beaverbrook to sanction the Lancaster project’.2 Chadwick was even more fulsome towards Freeman personally. In a letter of 16 August 1941, almost exactly a year after Freeman’s crucial expression of support for the Type 683 project, Chadwick wrote in terms of unqualified generosity:


When we discussed the possibilities of getting the machine into production quickly, I promised you that the First Prototype would fly in six months. This was done with a few days to spare. I am confident that the Lancaster will prove to be the outstanding bomber of the war and it is, I feel, largely due to you that it has come into existence.3


The progress from Beaverbrook’s decision in August 1940 towards the full prototype had indeed been swift, a tribute to the Avro design team headed by Roy Chadwick and Stuart Davies. In fact Davies was so confident that he told Dobson he would have the first prototype flying by the end of 1940, more than two months ahead of the timetable that Avro had promised MAP. During the autumn a number of technical issues had arisen because of the increased weight of Type 683, which was 57,000 pounds on take-off compared to 45,000 pounds on the Manchester. The spars in the wing structure were strengthened and 250-gallon fuel tanks installed between the engine nacelles. The under-carriage was largely redesigned, with the adoption of the same wheel size as used on the Halifax. A new tailplane with a 33-foot span was developed, which Chadwick assured the experts at the Royal Aircraft Establishment would mean ‘that the machine is stable about all its axes’.4 One of Avro’s engineers, Sandy Jack, left this description of the work carried out in the autumn on the prototype, his words again highlighting Avro’s belief that the manufacturing process should be as straightforward as possible:


Increased wing span was an obvious necessity and could readily be obtained simply and at little tooling cost or delay in production. One simply ‘stretched’ the original wing. All existing wing ribs were retained, pitched however some three inches further apart. The spars were stretched to suit by extruding longer booms, which could be machined on the existing Avro-designed milling machines, the base of which could easily be adapted to suit.5


Aside from these technical questions, another vital point to resolve was the name of the aircraft. Initially, Avro called the Type 683 ‘The Manchester III’, the title Manchester II having been used in a putative earlier design for the twin-engined bomber using either Napier Sabre or Bristol Centaurus engines rather than Vultures, though the project had never advanced far because Chadwick ‘had dropped everything to get on with the Manchester III’.6 But the Ministry of Aircraft Production decided that, since the Type 683 was a different concept from the Manchester, a new designation was needed. On 29 October 1940 the Air Ministry and the firm agreed to continue with the place-name theme for bombers by calling it ‘The Lancaster’, a sturdy traditional English title reflecting the plane’s county of birth.7


Yet even after Beaverbrook’s approval there were still some government figures who remained deeply sceptical about the Lancaster, believing, in the words of an Air Ministry note, that ‘the firm’s optimistic promises were unfounded’.8 According to Sandy Jack, when work was well underway on the prototype, news suddenly reached the company that ‘no Merlins could be spared from fighter production’.9 Roy Chadwick’s recollection was even more specific, pointing the finger at Patrick Hennessy, the former Ford executive now at MAP. He later said that when Hennessy ‘was told by Sir Wilfrid Freeman that I wanted the materials to complete the prototype, he did not offer to help but merely said, “He can dig for it.” I replied that I knew where to dig, but I never got an allocation of material.’10 When Chadwick said that he ‘knew where to dig’, he meant the Rolls-Royce company. Fortunately, Roy Dobson was close to Rolls-Royce’s general manager, the far-sighted, waspish Sir Ernest Hives, who had pioneered the Merlin engine. Hives had been as anguished as Avro about the failure of the Vulture, and with his instinctive grasp of aeronautical engineering he sensed that the Lancaster could be a success. To prevent any delay in the prototype, Hives discreetly used informal channels to supply Avro with four Merlins, though they were not the XX model which would ultimately be fitted to the first production Lancaster. Chadwick’s memory, however, is in conflict with MAP and Air Ministry records which show that, from August, Hennessy appears to have been increasingly favourable towards the Lancaster, despite his occasional scepticism about Chadwick’s claims for the aircraft’s potential performance, something that may account for the designer’s hostility.


By November 1940 the Lancaster project, for so long the subject of such fractious internal controversy, was fast becoming a physical reality. It should be stressed that the chorus of official approval was not because of any prophetic belief in the Lancaster’s excellence and superiority to the Halifax, merely that the plane was regarded as the best way of utilizing Avro’s productive capacity. ‘The alterations from the Manchester to the Lancaster amount to quite a big job,’ wrote William Farren to Hennessy, ‘but they are very much less than changing over from the Manchester to the Halifax. I cannot say exactly what the bomb and range capacity of the aeroplane will be at its top weight but it may be taken that there will not be much difference between the overall capabilities of the Manchester, modified in this way, and the Halifax. I think the two types will be equally acceptable to the Air Staff. I therefore think that you will be safe in planning for the production of whichever is convenient.’11 Ease of production was also emphasized by the Royal Aircraft Establishment, whose research officers visited Chadderton on 22 November. Their report explained that the ‘Lancaster is designed to use as many parts of the Manchester without alteration. Where alterations are necessary the aim has been to utilize the existing jigs. For example, the outer wing has been assembled on the same jigs set at a greater distance apart, to suit the new span of 100 feet.’ They also noted, with a tone of satisfaction, that ‘the fuselage of the Lancaster is identical with the Manchester’.12 But there was never the slightest belief that the Lancaster might actually be superior to the Halifax. The best that could be hoped for was that its performance might come close to Handley Page’s machine, but even this was doubtful to some. ‘We may expect to find that the final result is not quite so good as the Halifax,’ wrote Norbert Rowe, Deputy Director of Research, the sort of ill-fated prediction with which the history of aviation is littered.13


Equipped with the Merlins from Ernest Hives, the Lancaster prototype, serial number BT308, was almost ready by early December, a rare instance of a plane’s development running ahead of schedule. Stuart Davies’s pledge that he would have the aircraft in the air before the end of the month seemed to be on course. On 6 December the prototype was dismantled at Chadderton ready for the journey to Avro’s experimental hangar at Ringway airport in Manchester. But then there were two delays. The first was prompted by a Luftwaffe air raid which caused some damage to Avro production and diverted manpower for a few days. ‘I think they were looking for me,’ joked Chadwick with his family after he heard the news of the German attack, ‘Dobbie says that I’m on the Nazi blacklist of people who will be dealt with by the SS when they conquer England!’14 The second was the discovery of a fault with the hydraulic system of the Manchester, which had been under production since August in fulfilment of the original order for 200. As a result, Chadwick ordered a change of pipes and couplings on the Lancaster prototype, which largely used the same hydraulic system as the Manchester. The plane was eventually taken to Ringway on 28 December and the final engine runs were started. Then fog and drizzle enveloped Ringway, leading to another hold-up.


Finally, on 9 January 1941, the skies cleared. The moment for the maiden flight of the Lancaster had arrived. As with the Manchester prototype’s first trip, the Avro test pilot Sam Brown was at the controls, with Bill Thorn at his side. Chadwick’s daughter Margaret, who had been encouraged by her father to take an interest in aviation, left this description of the event:


We drove down to the Avro hangars where my father parked. A few hundred yards away stood the huge new Avro, its four engines already ticking over. Sam Brown and Bill Thorn, distinctive in white overalls, could be seen sitting side by side in the cockpit high above the ground. We strolled across to a crowd intently watching the proceedings and were greeted by Roy Dobson with whom my father talked for a while as we stood together at the left-hand side of the group. Presently the engines began to roar and as the plane moved forward my father turned and walked away with me for quite a distance. Though he seemed calm and expressionless, I’m sure he was very tense. Then the plane began to run and soared upward, climbing into the blue between occasional large white clouds, and sailed away into the distance. Presently it returned and circled the aerodrome; then with an impressive din flew low in front of us, climbed up again and made smoothly banked turns to the left and right before magnificently rumbling in and landing. We all began to move across the field to where it rested. As we approached, the fuselage door opened and Capt. Brown, his white overalls brilliant in the sun, appeared in the doorway. There was an eager cry of, ‘How did it go, Sam?’ and, smilingly, he said, ‘It was marvellous – easy to handle and light on the controls.’ Then he descended the steps and everyone was talking to him. When we were in the car going home, I turned to my father and said, ‘Well, Daddy, you must be very pleased that this new aeroplane is such a success’. He replied, ‘Yes I am, but in this business one cannot rest on one’s laurels. There is always another and another aeroplane.’15


Chadwick’s unemotional reply could not disguise the reality that the Avro team sensed it might have a winner. ‘Oh boy, oh boy, what an aeroplane! What a piece of work,’ is said to have been the reaction of Roy Dobson at the sight of the prototype.16


Nine further flights were made by Brown and Thorn over the following fortnight, during which the initially favourable impression was reinforced. The prototype was then sent to the Aircraft and Armament Experimental Establishment at Boscombe Down for further tests, where its qualities were instantly recognized. The first report from A&AEE commended the plane’s general handling, particularly the landing which ‘is straightforward and easy’. The directional stability, for so long a problem in the Manchester, also appeared to have improved. ‘No sign of bad instability was noticed over the range of conditions covered by the flight,’ while the layout in the cockpit was also praised. ‘Temperature, coolant and oil gauges are neatly grouped on the engineer’s panel and conform to the disposition of the engines.’ The main criticisms lay in the force required to open the throttles, the heavy swing to port on take-off and the ‘excessively high’ noise level, since no attempt had been made to soundproof the cabin. But in conclusion A&AEE believed ‘that the Lancaster possesses very good flying qualities and promises to give a good performance’.17 What was even more striking in later tests was the excellent speed attained by the prototype, 310 mph on one occasion, and the ability to fly even with two engines feathered. ‘The handling qualities with one or two engines stopped are excellent. Turns can be made with or against the running engines at speeds above 140mph’.18 That encouraging verdict was reinforced by the experience of Air Vice Marshal Norman Bottomley, the commander of 5 Bomber Group, who went up in the Lancaster in February and was ‘tremendously impressed with its performance’. He told his chief Richard Pierse, AOC of Bomber Command, that its four Merlins were ‘beautifully smooth and I am sure that our crews will be most enthusiastic about the aircraft when it reaches them’.19 That was exactly the way the first RAF pilots felt. One of them was Thomas Murray of 207 Squadron, who had previous experience of the Manchester: ‘I did some prototype flying on the Lanc. It was a delightful aeroplane without any vices at all. It flew beautifully and it was terrifically fast because the prototype had no turrets or bomb loads. You could fly it with the inside engines cut out. It really was a great tonic after the Manchester.’20


The progress was also followed at a political level. The Air Council, chaired by Churchill’s Secretary of State for Air Sir Archibald Sinclair, was told in January that the Lancaster made ‘a satisfactory first flight’, and then, two months later, that the prototype had reached 310 mph. ‘The general handling was excellent,’ Sinclair was informed.21 Sinclair, the leader of the Liberal Party, is often portrayed as an eloquent but weak politician, living in the shadow of Churchill under whom he served in the Royal Scots Fusiliers in the First World War. But contrary to this image, Sinclair showed some decisiveness in driving forward the Lancaster in his role at the head of the Air Ministry, the body responsible for RAF policy. Even before the BT308 had completed its tests at Boscombe Down, his Ministry had decided to place an initial order for 450 Lancasters. In response, Avro promised that the first production aircraft could be delivered by August 1941, with the delivery eventually reaching 80 aircraft per month.


Sinclair also demonstrated his early enthusiasm for the Lancaster during a brief spat with Beaverbrook in February. The dispute arose over that perennial issue which had threatened the construction of the prototype: the supply of Merlin engines. Concerned about the demands on Rolls-Royce, Beaverbrook suddenly came up with the suggestion that some of the Lancaster production run be fitted with Bristol Hercules radial engines, enabling enough quantities of Merlins to be retained for the Bristol Beau-fighter, a twin-engined fighter. Sinclair had little time for Beaverbrook’s idea, not least on logistical grounds. ‘We would like to avoid having two types of Lancaster in the RAF,’ wrote Sinclair, ‘and if the reason for your proposal is that Lancaster production requires more engines, would it not be better to reduce the total number of Merlin-engined Beaufighters so that these engines could be used for the Lancaster in the autumn? The Beaufighters thus deprived of Merlin engines could use the Hercules instead of these latter going into the Lancasters as you propose.’22 Surprised by Sinclair’s dismissive attitude, Beaverbrook made a direct challenge. ‘Your proposal is that we should build both Beaufighter and Lancaster airframes for a limited number of Merlin engines. I regret to say that it cannot be done. We cannot spare the airframe capacity. In the circumstances do you wish us to abandon 50 Beaufighters in favour of Lancaster production?’23 Sinclair’s reply showed the importance he now attached to the Lancaster, even though the prototype had flown only weeks earlier. ‘If you cannot spare the airframe capacity to build us both Beaufighter and Lancaster airframes, then our choice is for the Lancaster. Heavy bomber production is so important that I am prepared to sacrifice the Beaufighters in order to get the additional 25 Lancasters this year.’24 The issue of producing a Hercules-powered Lancaster would arise again later in the year, causing more grief in the air establishment.


It is typical of both the irregularity of the Lancaster’s early development and the official wrangling over aircraft numbers that the Air Ministry’s contract for 450 Lancasters was not formally issued to Avro until June, by which time production was already well advanced. Another indicator of the unorthodox nature of the Lancaster’s development was the fact that no Air Ministry specification for the plane was issued until the first planes were almost completed. Roy Chadwick produced his own specification, to act as a guide for the draughtsmen, manufacturers and subcontractors, but the official document did not appear until late August. No matter how unorthodox the procedures, once official approval had been given, Avro moved quickly into action, helped by ‘the basically simple and easy to produce design, plus the fact that tooling was little affected by the redesign’, to quote the Avro engineer Sandy Jack.25 A second prototype, DG595, was constructed to be as close to the final production aircraft as possible, featuring a number of changes to the first design and an increased all-up weight of 60,000 pounds. The central fin on the tail was now permanently removed and larger fuel tanks were installed, taking the capacity to 2,160 gallons. In addition, a new Frazer-Nash 50A dorsal turret was fitted, as well as a small ventral turret which could be lowered in flight from the centre of the fuselage and operated remotely.


One technical issue that particularly concerned Avro at this stage was the proposed electrical system for the Lancaster provided by GEC, as Roy Dobson explained in a letter to the Ministry of Aircraft Production:


I am very worried about this electrical strip wiring business which they are trying to force upon us on the Lancaster. I started on this job with quite an open mind and full of enthusiasm for the strip system but one snag after another has been unearthed and now I am certain we are on a bad egg. Fundamentally the thing is not as sound as the plug and socket type of joint. From a production point of view the new type of plug and socket entirely moulded with no machining whatsoever is by far the quickest, cheapest, lightest and most efficient job.


Dobson warned Trevor Westbrook, a dynamic, sometimes intemperate official who had previously worked for Vickers, that if MAP persisted with putting the strip system into the Lancaster, ‘I shall have to say something officially about it because I know that the Lancaster will be let down and so will the crew using it.’26 In reply, Westbrook tried to assure Dobson that the system would be fine once it was running. Westbrook explained that he had initially experienced the same anxieties when the strip system was installed in the Wellington, but it had ‘never given any trouble at all’, whereas other types of wiring tended to short and required more work. The vital priority, he argued, was ‘to rush ahead with this Lancaster machine and get it out into the Service and have all the troubles ironed out right away. I feel sure that once it is through, it will be a fit-and-forget system, unless there is something fundamentally wrong with it, which was not so with the original scheme . . . I do entreat you to get the first Lancaster out at the very earliest possible date.’27


After its marked lack of enthusiasm towards the Lancaster in 1940, it was a bit rich of MAP to demand greater urgency from Avro. Besides, no two men could have shown more drive than Dobson and Chadwick, with most of their waking hours consumed by their Avro responsibilities. ‘Dobson was always determined to have things done his way – and at once. He suffered neither fools nor delays in any circumstances,’ wrote Sandy Jack.28 Of Chadwick, Avro employee Charles Goldberg said: ‘He was a perfectionist. He was the most diligent man I ever met.’29


Chadwick’s quest for perfection led to another of his incendiary clashes with the Ministry of Aircraft Production. Just when the prototype was nearing completion, he was asked to attend a MAP conference in London to look at the latest bomber designs emerging from America. Infuriated enough by the loss of his time, he was then incensed to be told by a MAP official that these US types were what modern aircraft should look like. ‘Chadwick returned in a most belligerent mood, snorting, “If that’s what these —— think are super bombers, I’ll show them”,’ recalled Sandy Jack:


He promptly brought 20 draughtsmen and their drawing boards out to the hangar and set about modifying the Manchester III to his own satisfaction – regardless of whether or not it agreed with the final design conference decisions. The bomb doors were shorn of the safety locks along their mating edges, along with the hydraulic operating jacks, pipes and valves; the rest bed went out; equipment was rearranged internally to improve access and ease of movement by the crew between stations.30


Refined by Chadwick, DG595 was flown to Boscombe Down, where it again revealed its superb quality by reaching 360 mph in a dive without any adverse effect, an astonishing speed for a heavy bomber.


One of the great virtues of Avro was that manufacturing considerations were an integral part of an aircraft’s design rather than an afterthought. A. V. Roe’s guiding principle to ‘make it simple’ remained as powerful as ever during the war. Reflecting that belief, the Design Office at Chadderton was called ‘Production Department Number One’, while Avro also developed a highly efficient pre-production system for organizing labour, equipment and material supplies. Chadwick, who said he always preferred to call himself ‘a practical engineer’, insisted that a design was no good ‘if it’s too expensive or takes too long to produce’.31 Built of aluminium alloy, the Lancaster itself was the embodiment of the Chadwick ethos, in that the aircraft’s structure was divided into self-contained units for ease of manufacturing, assembly and maintenance. Avro was also assisted by a well-organized network of other engineering companies and subcontractors, all guided by Dobson’s strong leadership into maximizing production levels. A ‘Lancaster Group’ of firms was set up in the later summer of 1941, compromising Avro itself and four other major firms: Metropolitan-Vickers, Armstrong Whitworth, Vickers and Austin Motors. Each of this quartet, known as the ‘daughter firms’, was provided with detailed drawings for jigs and tools. To speed up communications, they were linked to Chadderton by teleprinter, another sign of Avro’s embrace of innovation. In addition, by September 1941 there were 37 manufacturers contracted to supply Lancaster parts to Avro and its daughter firms, ranging from the London and North Eastern Railway in York, which made mainplane trailing edges, to Tates of Stockport, which produced tailplanes.


Over the long term this complex web greatly expanded production of the Lancaster, though the logistical effort of establishing it in 1941 was an enormous burden on Avro. To give one example, a total of 13,000 drawings had to be produced for the tools. ‘Supplies of these drawings are being forwarded to the daughter firms as fast as they can be printed, and it may be possible to supply six or seven hundred drawings to each firm per week,’ explained Dobson at the first meeting of the Lancaster Group on 9 September.32 But privately Dobson feared that the task of setting up the daughter-firm structure was distracting Avro from the initial production drive, telling MAP that ‘we are getting absolutely overloaded. Could you give a push to the matter of additional store space here and some office accommodation because our pre-production Department is becoming absolutely blocked up with work for these various companies and I think we shall have to ask each of the companies to give us some staff resident here in order to look after their work?33 It was partly because of all this work that Avro fell marginally behind its schedule of starting Lancaster deliveries in August 1941. Even so, it was a remarkable feat of engineering and efficiency to be able to complete the first plane only two months late. On 31 October 1941 the first production Lancaster, given the serial number R7257 and designated the Mark I, made its maiden flight from Woodford in Manchester, the main Avro base for final assembly and flight testing. The bomber proved just as good as the two prototypes. To commemorate the event, Avro sent MAP a leather-bound copy of a brochure it had produced on the Lancaster, trumpeting the features of the plane, including the large bomb bay with its streamlined, hydraulically-operated doors. ‘The arrangement of the bomb bay enables all the standard sizes of bomb to be accommodated, including the very latest large bombs.’ This was among the brochure’s list of other qualities, including the ‘roomy cabin’, the ‘very effective defence’, the ‘high speed of the aircraft’, the undercarriage of ‘very simple design for so large an aeroplane’, and the system of engine controls which ‘is remarkably free from friction and enables the rather heavy loads to be easily overcome by the pilot’. Overall, said the brochure, ‘the Lancaster is remarkably controllable for its size, which enables it to take effective evasive action when attacked and also during bombing operations’.34


None of this could be said of the Manchester, which had slid into a twilight world since production had started to be switched to the Lancaster. Despite continual attempts at modifications, its performance both in tests and in operations confirmed that exactly the right decision had been taken to replace it. The plane first went into operational service with 207 Squadron on 24 February, in a raid against a German cruiser docked in the French port of Brest. No losses were suffered, but neither was any damage done by the Manchester’s feeble load of 500-pounders. More ominously, one Manchester had to crash-land on its return due to a hydraulics failure. The following weeks saw further ineffectual raids punctuated by spells of inactivity when all the Manchesters had to be grounded because of more troubles with the Vulture engines. The number of aborted sorties and the death toll continued to mount during the summer of 1941, earning the plane a dismal name among aircrews. ‘The reputation of the Manchester was such that a member of a Manchester squadron was to be pitied rather than admired,’ wrote air gunner Bob Goss.35 Perhaps the worst feature of the plane was that it could rarely stay in the air on one engine, a striking contrast to the Lancaster’s phenomenal durability. Chan Chandler, a rear gunner who had experience of both planes, wrote that the Manchester ‘flew like a brick’ on one engine. ‘The difference between the Manchester and the Lancaster was unbelievable.’36


In retrospect, it may seem strange that the government kept producing Manchesters and sending them to squadrons, long after their inadequacy had become clear. In fulfilment of the original contract for 200, the final Manchester did not come off the line until November 1941. Moreover, sorties continued to be flown well into 1942, the last of them an attack on the Focke-Wulf factory at Bremen in northern Germany on 24 June. But there were two motivations behind this determination to stick with the Manchester until the contract was finished. The first was the continuing strain of Micawberism in the Air Staff that somehow the technical problems could be overcome, reflected in the words of Portal to Beaverbrook during one of the periodic crises: ‘I feel that whatever the trouble may be, it cannot be beyond the ingenuity of your experts to put it right.’37 The second was the residue of the philosophy that had undermined the RAF in the 1930s, in which air strength was measured in sheer numbers, regardless of the quality of the planes. This was the creed that had allowed the disastrous Fairey Battle, a woeful, single-engined light bomber, to remain in production into 1940, even though it had been obsolescent when it first entered service in 1937. In the case of the Manchester, the Air Staff felt it better to give squadrons something rather than nothing, particularly as the Lancaster had only started production and the Halifax and Stirling had not fulfilled expectations.
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