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Foreword

The idea of researching Bomber Command began as a PhD project on tactics and technology, but due to ill health, and a consequently much reduced speed of research, the project began to lengthen and the expense of even a part time degree became unjustifiable. A book, however, gives not only more time, but enables the writer to concentrate upon the aspects of his research which he finds the most interesting, and the necessarily narrower constraints of disciplined study are, at the extremes either of age or youth, gratefully abandoned to this happy indulgence.

The campaign waged by Bomber Command between 1939 and 1945 has ever since excited admiration and horror, sometimes almost in the same breath. Much has been written, and much will continue to be written, about this campaign, its morality, its military effectiveness and its results. The casualties to civilians and crews alike are weighed in a moral balance against the savage brutalities of the regime whose fall it certainly hastened, and its contribution to that fall is the subject of an unusual moral argument, in which ethical justification depends more on judgements of its military effectiveness than on its motive, so terrible was the German regime and so destructive the campaign.

The central fact of the Bomber campaign, from which all else flows, is that the bomber was – with the exception of one type, the Mosquito, the ‘speed bomber’ – indefensible. A seemingly culpable inertia and a blind adherence to doctrine left it armed through most of the war with guns of rifle calibre. It was undefended by fighters until the more energetic and less doctrinaire Americans proved the case, albeit with the essential aid of Sir Wilfrid Freeman and his brainchild, the Merlin-engined Mustang fighter. It was therefore banished to the night, and even there it was always in mortal danger, yet could do little effective destruction. But the scientists had taken a hand; a thorough and very detailed analysis of the German air raids brought the opposite conclusion to that of the German attackers, who thought that they had failed. Strategic bombing was found to be worthwhile, if done properly. Brilliant minds made night bombing much more accurate, helped to cloak the bombers from prying electronic eyes, and armed the relentless offensive, not with hot revenge, not even with cold revenge, but a statistical analysis of costs and benefits, of weapons and vulnerabilities, in which civilian deaths and injury and homelessness, whether by fire or blast, were reduced to benefit formulae in a calculation of victory.

But while the unemotional mathematical clarity of great minds was bent with urgency and purpose towards the deeper exigencies of the campaign, simpler measures such as the ability to see out of a turret, to provide it with effective guns, to fill the bombs with the most effective explosives and to make the main weapon of the command – the 4 lb incendiary bomb – accurate, seem not to have been followed with comparable, or indeed with any, urgency. In a campaign in which over 55,000 crewmen died, the visions of Waterloo were darkened and obscured by the shades of Passchendaele. Of the morality of this staggering failure there can be no doubt.

My interest in Military History has been almost lifelong. It was therefore with great excitement that I took the opportunity provided by the myopial privatisation of the gas industry to take a degree in War Studies and History at King’s College London. As I had to steal away to lectures during my final days at British Gas, I was restricted in my choice of subjects, and applied with some reservations for the course on ‘European History since 1800’, since I had had my eye on other subjects. I therefore sat in the lecture hall awaiting an opening lecture on revolutionary movements with little enthusiasm. The youngsters who filled the class were calling across to each other in loud voices, a general hubbub prevailed, and I feared that the tall white-haired man who I noticed quietly writing a book list on the blackboard would have difficulty controlling the throng. When the man turned, I saw that he was younger than I had imagined. He cleared his throat, and began to talk. There fell an immediate silence, nor was there a sound, not a cough or a whisper, for an hour, for all sat enthralled by the speaker’s delivery as they were conducted through the smoky rooms and conferences, the lofty ideas and dangerous lives of the revolutionaries. This was my introduction to Professor Richard Overy. It was therefore with vast enthusiasm that I later attended his course on Germany 1914–1945, and I was not disappointed. I owe Richard a very great deal, not only for his help with this course and my previous book, but with his supervisory role in my PhD – his move to Exeter University was much regretted by many at King’s, including myself. Richard has not seen this book, so although he was much involved in its genesis, he can bear no blame for the result.

My years at King’s College were, of course, enlivened and informed by other very gifted tutors and other subjects. I wish I had space to mention them all, so delightful were those years, but I can only thank those who have assisted directly in this book. Firstly, Brian Bond, a military writer of great repute and a seminar chairman of great authority, charm and perspicacity, who invited me to do the daunting task of giving a talk on bomber defence to the Military History Seminar at the Institute for Historical Research. I am also grateful to Philip Sabin, not only for his lectures on ancient warfare, but for his advice on this book, and to Bill Philpott, who from his vast store of academic knowledge drew my attention to Coeman’s War and Punishment.

Brian Riddle, the Librarian of the Royal Aeronautical Society, kindly drew my attention to Anthony Williams’ article‘ Cannon or Machine Gun?’ in an Aeroplane article, and to many other publications. There seems to be no aeronautical matter mentionable which does not immediately produce a helpful smile, a verbal book list and an accurate summary of the contents.

I am most grateful to Sebastian Cox of the Air Historical Branch for his expert advice, and permission to view the Ludlow-Hewitt papers; to Hilary McEwan, Imperial College Archivist, for her help with the Tizard archive; to the staff of the Royal Air Force Museum for access to, and advice on, the Harris papers; to Elizabeth Martin and Claire Kavanagh for their help in the Cherwell Archive at Nuffield College; and to the ever helpful Julie Ash and the staff at the National Archives (Public Record Office).

My thanks are due to an old schoolfriend, the late David Sawyer, for his help and technical advice, in particular for sending me a copy of David Robertson’s article on Alec Reeves in the IEE Journal.

I am indebted to Mr Fraser Mitchell, of the Handley Page Society, for his advice, and great kindness in sending me a copy of GeorgeVolkert’s paper.

I have to thank two ex-Purchasing managers of British Gas for their help. Firstly, Geoff Johnson, who read through the book and offered many always helpful comments, including calling my attention to my inclusion of some otherwise interesting, but utterly irrelevant, material and for judicious warnings when he observed me straying from my intended thematic approach. Secondly, to Albert Foot, for his always astute and valuable comments on the philosophy of the last chapter.

My thanks are due to Peter Coles and Ting Baker at Pen and Sword; to Peter for his patience, and to Ting for her unerring detection and sympathetic indication of many textual inconsistencies.

I have long valued the friendship of Harry Winter, and thank him for permission to include his experiences. The story of his career at Bomber Command in the Appendix illustrates in his own words the quiet and matter of fact approach to the most hair raising emergencies which seems to typify the men of the Command, while his very variable experiences of captivity illustrate that all‘nations’are composed of individuals, who when acting as individuals are capable of great humanity towards a helpless enemy prisoner.

I must thank many people for their encouragement. My long time friend Joanna White, of Melbourne, has encouraged me not only directly, but by the example of her dedication to her musical compositions. My twin brother Ken I have known even longer – as long as it’s possible for me to know anyone – and his encouragement has always been great, although I cannot persuade him in turn to market his own literary works more assiduously. My daughter Rebecca has always been helpful, always warm, always enlivening; and her advice, especially on computer matters, invaluable.

Lastly, Erica, my wife; always my sine qua non.





Prologue

Walking along the Victoria Embankment in London, the curious traveller might come across an obelisk, erected originally by the imperious pride of the great Egyptian Pharaoh Thutmose III, removed to a Roman temple in Alexandria by the Emperor Augustus, and in 1878 erected on the banks of the Thames, amid the applause of the people of the capital city, in celebration of heroes of a more extensive Empire, secure and invulnerable behind the great guns of her ironclad fleets. Sphinxes were cast, and placed on either side. One of these sphinxes is gouged and scarred, and an explanatory plaque bears witness to an event just thirty-nine years after their erection which ushered in a new era – the first bombing of London by a fleet of German aeroplanes on 4 June 1917.

The deep shock of this event, which would have been incredible to those who had witnessed the erection of‘Cleopatra’s Needle’, exploded all the old certainties, and blew in a new era of insecurity and terror. As the power and payload of the aeroplane increased, the destruction of cities by explosives and fire and poison gas, and the ruin of civilisation itself, were foreseen in lurid and terrible visions of a future war. Some thought salvation lay in disarmament and the destruction of all military aeroplanes; some in a League of Nations, which would police the world. The Royal Air Force, created amid the bloodshed of the Great War, saw salvation in the doctrine of a relentless offensive by a bomber force which would sail over trench lines to the enemy cities and annihilate the ability of the enemy to wage war, thus promising a peace of terrors, or a war of horrors.

This book gives a view of how that doctrine, clothed with fire and explosives, driven by courage and coldly sharpened by scientists, brought those visions to reality.





CHAPTER ONE 

The Doctrine 


…This method, conclusions first, reasons afterwards, has always been in high favour with the human race: you write down at the outset the answer to the sum; then you proceed to fabricate, not for use but for exhibition to the public, the ciphering by which you pretend to have arrived at it…

AE Housman1



The doctrine first took root and flourished in the mind of a very extraordinary man. Hugh Montague Trenchard was born in 1873, the son of a Captain in the King’s Own Yorkshire Light Infantry. Powerful in both mind and voice – his later nickname was ‘Boom’– he always found difficulty in communicating his thoughts clearly, being both inarticulate and almost illegible, and after several examination failures, he finally entered the Army via the militia, being commissioned into the Royal Scots Fusiliers. He fought in the Great Boer War, serving in the 1st Imperial Yeomanry Bushman Corps, and later, the Canadian Scouts. Dangerously wounded in the autumn of 1900, Trenchard was to serve again in the war in the mounted infantry, and in subsequent years gave distinguished service in Nigeria. By February 1912 Trenchard, a man, in Vincent Orange’s memorable phrase,2 ‘impatient of all orders except his own’, was casting around for new fields, applying to the colonial defence forces of Australia, New Zealand and South Africa, and in May of that year to the Macedonian Gendarmerie. While these applications were under consideration at the War Office, the newly formed Royal Flying Corps (RFC) attracted his attention, and with just ten days left before he would be considered by the War Office as too old to fly, he applied himself to learn. A model pupil, he passed within a week, little realising, perhaps, that this achievement would be of some significance in the history of the Air Force, and of the world.

As an indication of the remarkable skill and personality which Major Trenchard possessed, having passed on 13 August 1912, by 1 October he was appointed an instructor, and on 23 September 1913 he became assistant commandant. On 7 August, three days after the United Kingdom declared war on Germany, Lieutenant Colonel Trenchard applied himself with boundless energy to the task of expansion, recruiting pilots and mechanics and scouring the country for aircraft. On 18 November 1914, he was appointed to command the First Wing at St Omer, and in August 1915 to command the RFC in France, continuing until 1918, when he was briefly Chief of the Air Staff, then commander of the Independent Bombing force, before finally becoming Chief of the Air Staff again, a position he would hold until his retirement in 1929, when he was appointed Commissioner of the Metropolitan Police.

In September 1916 Major General Trenchard elaborated the doctrine in a memorandum entitled ‘Future Policy in the Air’. He began by pointing out that the air operations in the Somme offensive had been fought mainly over the enemy’s lines, and speculated on the action which should be taken were the enemy to become more aggressive. Because the ‘moral effect of an aeroplane is out of all proportion to the damage it can inflict’ (a recurring theme for the next three decades) there would be a temptation to detach aeroplanes from offence to defence. But because the sky was so large, vision so uncertain in the air, wind and cloud so unpredictable, this was a mistaken policy – some aeroplanes would always get through, even with unlimited defenders, and feints would force the defenders into guarding everything. There followed a statement of the central core of the doctrine: ‘The aeroplane is not a defence against the aeroplane.’ The aeroplane was an offensive weapon, not a defensive one. The considerable moral effect of aeroplanes, said Trenchard, should be exploited by attacking with them, and not allowing the enemy to exploit their moral effect upon you. If the enemy still attacked you, then you should extend the attack to the enemy’s homeland, to his industries and communications. In the air, attack was the only defence.3

On the Western Front, the offensive maintained by the RFC had been expensive in blood and aeroplanes, but it had, to an extent, been dictated by the early course of the war. Defeated on the Marne in 1914 and falling back, the Germans had skilfully selected every advantage of ground on which to stand on the defensive. The British positions were overlooked, while the Germans generally occupied the high ground, and the Army was therefore reliant upon the use of both kite balloons and aircraft for observation purposes. Reliance upon defence under these circumstances meant accepting a severe disadvantage in intelligence for the Army.

From reconnaissance had grown fighting and ground attack, both with bombs and machine guns. The aeroplane also became essential for artillery spotting and aerial photography, which gave a constantly updated mosaic of the German positions. The Royal Naval Air Service (RNAS) had in 1916 begun a strategic bombing attack on Germany from its base at Luxeuil les Bains in Belgium which, although the targets were mostly naval industries, had caused a 30% drop in output at some of the factories in the Saar and caused the Germans to detach squadrons and guns for home defence. Paradoxically, the RFC objected to this, as it wanted all available aircraft to support the Flanders offensive, although the Navy’s offensive was doctrinally agreeable, in drawing off German forces by a relentless attack. The call to the strategic offensive was, however, shortly to be renewed by the dramatic event of a German daylight air raid on the capital.

The great shock of the German daylight air raids of 1917 led the cabinet on 2 July 1917 to order a vast expansion of the Air Force from 108 to 200 squadrons, the majority of the additions to be used for bombing Germany. The alarming failure of the defences also led the Prime Minister, David Lloyd George, to form a committee to consider ‘the defence arrangements for home defence against air raids’, and the ‘air organisation generally and the direction of aerial operations.’ The Committee consisted of himself as chairman, and Lieutenant General Smuts, a militarily gifted leader of the Boers some fifteen years before, and now visiting London after his recent conquest of German South West Africa. General Smuts was empowered to consult the leaders of the Army and Navy. His first report dealt with the organisation of the defence of the United Kingdom, and with the great diversion of forces which even a single bombing squadron could provoke.4

His second report, dated 17 August 1917, included the following passage.


…Essentially, the Air Service is as subordinated to military and naval direction and conception of policy as the artillery is, and as long as that state of affairs lasts, it is useless for the Air Board to embark on a policy of its own, which it could neither originate nor execute under present conditions.

The time is, however, rapidly approaching when the subordination of the Air Board and the Air Service can no longer be justified. Essentially the position of an Air Service is quite different from that of the artillery arm, to pursue our comparison; artillery could never be used in war except as a weapon in military or naval or air operations. It is a weapon, an instrument ancillary to a service, but could not be an independent service itself. Air Service on the contrary can be used as an independent means of war operations. Nobody that witnessed the attack on London on 11th July could have any doubt on that point. Unlike artillery an air fleet can conduct extensive operations far from, and independently of, both army and navy. As far as can at present be foreseen there is absolutely no limit to the scale of its future independent war use. And 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 the older forms of military and naval operations may become secondary and subordinate…



The report went on to recommend an independent Air Ministry which would look after the surplus of aircraft for ‘independent’ operations which the recent vast increases in production would yield, even after deducting all that the Army and Navy might require. Neither of the old services was felt to be competent to do this. General Smuts wrote:

It requires some imagination, to realise that next summer, while our Western Front may be moving forward at a snail’s pace in Belgium and France, the air battle front will be far behind on the Rhine… and may form an important factor in bringing about peace. The enemy is no doubt making vast plans to deal with us in London if we do not succeed in beating him in the air and carrying the war to the heart of his country.

Smuts then went on to forecast that air power might not only triumph in a strategic role, but also in a tactical, theatre role, such as Palestine, wresting ‘victory and peace’ by ‘cutting… precarious and limited railway communications’ and preventing the enemy from concentrating their forces against an advance. In the event, General Maude’s victories at Megiddo in 1918 would be turned into catastrophe for the Turkish forces by air attack on the narrow mountain passes through which their defeated armies were attempting to retreat.

The German aeroplane raids seemed to confirm and enlarge the Trenchard doctrine, for defence had been difficult and had indeed entailed a great diversion of forces. The real defence against German raids was to be sought in the creation of a very large strategic bombing force, not only to divert enemy forces, but to ruin his industry.

The Smuts report was accepted, and the RAF replaced and amalgamated the Army’s RFC and the Navy’s Royal Naval Air Service on 1April 1918. Ten days earlier, General Smuts’ forecast for the Western Front had been proved to be utterly mistaken, for the front exploded into activity in the first of three huge German offensives. After a hurricane preliminary bombardment that had cut telephone lines and hit machine guns and artillery, storm troopers had penetrated the British line and sent the Army reeling back. They had been supported by a strong concentration of the German Air Force, flying ground attack missions and protected by two layers of aircraft above them. The German forces were eventually contained, and after a further two offensives, Germany had shot her bolt. She had lost some 800,000 men. Air power played no small part in the defeat of these offensives, as a cautionary German document of July 1918 reveals. It stated that in the recent offensives, ‘losses through the action of enemy aviators has proved to be extraordinarily high’. It called on the troops, even in training and in rear areas, to avoid main roads, to dig zigzag trenches, to keep a close lookout for aircraft, to avoid crowding and blocks in roads, to shelter horses under the cover of trees when stopped and to disperse vehicles. Anti-aircraft machine guns were to become essential equipment for artillery, for troops on the move, and even for troops in training behind the lines.

In the great emergency of the German 1918 offensives, the Allies agreed on a generalissimo – Marshal Foch of France – who now orchestrated a series of attacks on the German lines, each one broken off before momentum was lost. In these attacks, the British Army played a major part. The Air Force, as well as protecting the British kite balloons, protecting observation aircraft and artillery spotting, was heavily engaged in ground attack, targeting the highly effective and dangerous German anti-tank guns, bombing and machine-gunning troops and machine gun nests and calling artillery fire down on exposed German forces. So formidably accurate had artillery become, that this was virtually a death sentence to troops in the open.5

Yet these were not the only influences of the RAF on the defeat of Germany in 1918. In May of that year, the decision was taken to form an Independent Force, under Major General Trenchard, for the bombardment of Germany.6 The attacks of the RNAS Luxeuil Wing, which were noted above as having been suspended at the request of the Army, were renewed after the bombing of London by the ‘small and makeshift’7 forces of the 41st Wing, later called the 8th Brigade, of the RFC. The Allied air raids on Germany delivered 14,208 bombs, 229 by day and 446 by night, 37% of the total in 1917 and 50% in 1918. German casualties were 746 killed and 1,843 injured, and the cost £1.2 million.

In 1928, Major Grosskreutz, writing in Die Luftwacht, made the following comment:

The direct destructive effect of the enemy air raids did not correspond with the resources expended for this purpose. On the other hand, the indirect effect, namely, falling off in production of war industries, and also the breaking down of the moral resistance of the nation, cannot be too seriously estimated.

In assessing the role of air power in the Great War, the central fact must always be that victory had come on the Western Front by the direct application of military power. The war had lasted for so long, and been so bloody, not because of trenches or artillery or machine guns, important as these were. The central fact had been that the German Army, five million men, imbued with pride, with the iron Prussian discipline, with competent leaders and an incomparable organisation, faced superior forces which it proved incapable of defeating. That great nation, of ‘nearly seventy million souls, constituting the most industrious, tractable, fierce and martial race in the world’8 could not be defeated until its army had been defeated in the field. This the Allies accomplished in 1918, the British Army bearing the brunt of the offensive. The British Army had grown, by 1918, to be the equal, if not the superior, of the German. This was achieved by a perfect combination of all arms, of artillery, of ground attack and artillery spotting and bombing and mapping and fighting aircraft, of machine gun barrages and infantry attacks supported by tanks, all co-ordinated by a first class communications system. When the German Army had been defeated in the West, her allies, Austria–Hungary, Turkey, Bulgaria – collapsed. Finally, Germany collapsed, in revolution, strikes, mutinies and chaos. The primary role of air power had been intimately connected with the army, and air power had been a very essential part of that army’s victory, and in the victories of the French and American armies.

But the analysis of the defeat of Germany was complicated and obfuscated by the German moral collapse and revolution. As an analogy, consider the destructive testing of a sample of steel. Put into the test apparatus, sufficient force is applied until the metal cracks. Scientists then examine the metal to see how the break occurred. But there is no science necessary in determining why – the metal cracked because overwhelming force was applied. Similarly, Germany cracked because overwhelming force was applied – defeat in the field, blockade and hunger, the realisation that defeat was inevitable. How did she crack? In revolution, precipitated by the failure of nerve of General Ludendorff, the German Chief of Staff and effective army commander. Ludendorff, having become convinced that victory was no longer possible, arranged a meeting with Germany’s political leaders. On 29 September 1918 he seems to have suffered a fit, brought on by the successful British attack on the Hindenburg line. Recovering, his will broken, he decided that it was necessary to appeal at once for an armistice. On 1 October, he told the horrified German Government, precipitating a moral collapse. For Germany, how the war ended was in a complete breakdown of the home front, in mutiny and civil war, revolution and bloodshed, precipitated by Ludendorff’s catastrophic failure of nerve. Irresistible force was applied to the structure, and this was how it collapsed. In the midst of revolution and mutiny, she was forced to accept armistice terms which precluded any possibility of continuing the war, which she might otherwise have continued into 1919.

All this would be used by Hitler and the German right to argue, not that defeat had caused revolution, but that revolution had caused defeat. The involvement of Jewish intellectuals in the revolutions would be highlighted by the right, while the role of the many thousands of German Jews who would lie forever in German war graves was disgracefully forgotten. Even now, with the centenary of these events a little over eleven years away, a discussion of the role of the German revolution and the undoubted and understandable indignation of the soldiers who fought bravely on, some of whom regarded it as a ‘stab in the back’, arouses fears of a seeming justification of the nightmare of the slaughter of the innocents which afflicted Europe, and which that continent will rightly remember for centuries. But in any long drawn out conflict, divisions will arise between those who see peace without victory as a betrayal of the dead, and those who see war without end as a betrayal of the living. British soldiers would feel ‘stabbed in the back’ in the Great War – Guy Gibson, born in 1918 and a Bomber Command pilot of quite extraordinary skill and heroism, would write:

I had read books on the last war and knew that apart from the many lives lost and the chaos, misery and devastation it caused, new, evil and unknown things blighted the country, such as inflation, racketeers and industrial money grabbers. I hoped that this would not happen in this war and, if it did, there would be the severest punishment for such individuals.9

Germany had its share of these, and defeat vastly increased and sharpened the bitterness. But they did not cause the defeat. The inescapable truth was, the ‘stab in the back’ perceived by many Germans was irrelevant to the conflict; they had been battered to death from the front. The defeat was in the field, and was brought about chiefly by the British Army, with the lessons of four years’ failed offensives behind it, in a brilliant campaign in which air power, artillery, machine gun barrages, infantry attacks and armoured support had been combined. Yet, the German revolution had occurred, and it had shortened the war. The Official Historian put the bombing contribution to the revolution thus:

It was the allied aeroplanes that carried the war into Germany, and when hopes of a military victory on the Western front had been shattered the outlook of the people was such that the maximum moral effect was assured for aircraft bombing.10

Thus the revolution may have been a factor in the consideration that, in any future bombing war between Germany and Britain, Germany would crack first. The morale factor was supported by highly dubious anecdotes to show the terrible effects of strategic bombing. A captured letter concerning air raids on Mannheim, stated:

My eyes won’ t keep open while I am writing. In the night, twice into the cellar, and again this morning. One feels as if one were no longer a human being. One air raid after another. In my opinion this is no longer war, but murder. Finally in time one becomes horribly cold, and one is daily, nay hourly, prepared for the worst.

Even those who tried to plan a practical campaign against German industry were very conscious that morale factors supported and underpinned all their efforts. Lieutenant Commander Lord Tiverton of the RNAS in Paris, writing to Captain Vyvyan of the Air Board Office in London on 3 September 1917, pointed out that concentration was of vital importance, both materially and for its effect on morale. Day bombing was preferable to night bombing both for its accuracy and for navigation and for morale, since at night the people were ‘in their own houses where they have at any rate got a roof over their heads, a fact which gives a considerable moral sense of safety and a considerable practical factor of safety against stray shells from anti-aircraft guns’. Tiverton also recognised the vital factor of concentration, both for material damage and morale, suggesting that if Mannheim were attacked by 100 squadrons and ‘if Frankfurt were attacked later in a similar way it is quite possible that Cologne would create such trouble that the German Government might be forced to suggest terms before the town was attacked.’11

(Paradoxically, on 18 September, Captain Vyvyan told Tiverton that ‘The Army at last I think have grasped the fact that aeroplanes are long-range artillery and seem anxious to make up the leeway’. This is an interesting observation, in view of General Smuts’ comment in his second report dated 17 August that ‘artillery could never be used in war except as a weapon in military or naval or air operations…’).

All this may seem an irrelevance to the history of Bomber Command and its doctrine, but the cracking of morale lay at the heart of the doctrine of strategic bombing. It had been obvious that the material damage caused by strategic bombing to the gigantic power of German industry had been very little. It had been intended in 1919 to attack Germany with the new four-engined bomber, the Handley Page V/1500, which, with its crew of six, could carry thirty 250 lb bombs to Berlin. The British Government had ordered 255 of these formidable machines, and three had been delivered prior to the Armistice. But Germany had cracked first. The great essential of the offensive strategic doctrine was its effect on morale, and the very essential fact that, in any future bombing war between Britain and Germany, Germany would crack. The other essential was, of course, that Britain would not crack, so any analysis of the effect of bombing on British morale would need to tread a fine line between emphasising the great moral effect of bombing and a superior British resilience.

In March 1922 a report on the ‘General Effect of German Air Raids on Industry during the Late War’12 was issued to the Committee of Imperial Defence by the Air Ministry.

The first section consisted of an interview with Sir Herbert Walker KCB of the London and South Western Railway. It also contained extracts from the official publication British Railways in the Great War, PartV, which made the point that the system of air raid alarms for railways had been ‘altogether defective’, noting that a raid on Sheerness had resulted in a stoppage of all trains in the whole London area. Some 4,000 people had been left at London Victoria Station, and had a bomb landed among them, the result would have been catastrophic.

On the London Underground (tube) railways the official policy had been that people who were in the streets when the alarm sounded might take shelter in the stations below. However, it was noted that, in an air raid on London, which had resulted in fifteen deaths and seventy injuries, ‘the rush to the tubes was so great that that the number of people who sought refuge in them was estimated at 100,000’. On the following night, another raid brought 120,000 shelterers.

On September 26th and on September 27th [1917], people began to flock into the tubes as early in the evening as half past five, without waiting for any warning. On neither of these two nights, in fact, was there an air raid at all.

The report went on to say that:

On the very rumour of a raid being expected – and even as a result of what had become a matter of almost nightly routine – thousands of people, mostly belonging to the poorer type of aliens in the east end or in the north east of London [italics added], left their homes and went to the tubes, where they proceeded to camp out until such time as the danger, real orimaginary, was over. They not only went there inentire families, diminutive girls or boys carrying the latest baby, but they took with them supplies of provisions, pillows and bedding, on small carts or otherwise, together with their cat and their dog, their parrot or their pet canary. They established themselves on the stairs, along the passages, or on the platforms; though in the latter case they aimed at keeping as near to the exits as possible – resisting all attempts on the part of the railway officials to distribute them better – their aim being to make sure they would be among the first to leave when the ‘all clear’ message came. Should that message be late in coming, they had still made all possible provision for spending the night in the tubes with such comfort as they could expect. During the raid of February 1918, a total of 300,000 persons took shelter in the tubes.

A section of the report was drawn from the Home Office, and made the point that the decision to continue working the railways during alarms had, at first, ‘occasioned some difficulty and protest both among railwaymen themselves and munition workers’. However, it noted that ‘these difficulties …appear to have been overcome when the reasons for the policy adopted were fully explained to the men concerned’. In the North, great stoppages of work had occurred over wide areas due to alarms of Zeppelin raids, loss of production had been caused to ironworks due to shutting down blast furnaces on the orders of GHQ Home Forces, and the raids had ‘a very bad effect upon the men’, resulting in grave absenteeism. With the defeat of the Zeppelin raids, the ‘Industrial Districts of the centre and North of England enjoyed immunity from air attack for the remainder of the war’.

A Mr HM Selby, Managing Director of Schneiders and Son, the largest clothing manufacturers in England, reported that the effect of air raids on production had been serious. In September 1917, the raids caused a reduction in output from 40,000 suits per factory to under 5,000. Mr Selby felt that this effect was so marked, because 90% of the employees were women, ‘easily frightened and liable to panic’. The other 10% were ‘alien Jews, who were even more liable to panic than the women’ (italics added). [Whether or not under ‘alien Jews’ they would have included a son of German Jewish immigrants to Melbourne is unknown; the cream of the British Army in the Great War were undoubtedly the Australians, and on the Western front they were led by the brilliant Monash, possessor of degrees in the arts, in law and in engineering, who could discourse expertly on medicine, on Beethoven, on history or on German military doctrine, who was mentioned three times in despatches at Gallipoli, a man who was the central figure in Ludendorff’s ‘black day’ of 8 August 1918, and was a practising Jew who exactly fitted this description! No doubt also the Jewish Captain Stanley Lewis Tuck, formerly of the Royal West Surreys during the Great War, and his wife Ethel, might have been surprised had they read this; their son Wing Commander Roland Stanford Tuck, the famous Battle of Britain fighter pilot, no less so.] However, Mr Selby reported that the factories were on the direct line of approach of the bombers, and ‘offered no shelter, being largely constructed of glass by reason of the necessity for light’. For poorly paid staff to remain sewing and cutting quietly for their wealthy employer in a factory made of glass under the flight path of aeroplanes dropping high explosive bombs might be considered behaviour more appropriate to a Buster Keaton film than to the real world.

However, the clothing manufacturers reported that production would cease anywhere in any trade in the East End, due to the ‘enormous preponderance of Jewish aliens about whom they spoke in no measured terms’. But the report noted that Messrs Schneider, Jacobs, and others who voiced this opinion, ‘appeared only to be separated from the class they so vigorously denounced by the narrow margin of wealth.’

This peculiar report ended with a statement by the Chief of the Air Staff himself. Sir Hugh Trenchard said that 70% of the clothing of ‘the British Army, the Dominions, and of certain allied armies’ was made in London and that as a result of air raids ‘80% of the workers…were continually leaving London’.

 ‘Again,’ said Sir Hugh, ‘I remember a certain big manufacturer stating that one air raid alarm so upset the working arrangements of his factory that the works did nor recover their normal output for two months.’ He made reference to the diversion of squadrons of fighters from the front in France for Home Defence. Needless to say, no reference was made to the diversion of aircraft from the front, where Germany had been defeated, for strategic bombing.

John Coteworth Slessor, another great and influential airman, spoke in a similar vein. Slessor was born in India on 3 June 1897, and entered the RFC in 1915. After the Great War, Slessor would enter the RAF Staff College, become Director of Plans at the Air Ministry, command a bomber group, lead Coastal Command and eventually become Chief of the Air Staff. While at the Staff College in 1925 he recalled, in a lecture, his experiences of October 1915, after a Zeppelin night raid on London. While driving through east London with spare parts for his crashed aircraft, he recounted that:


…I had a special permit to use full headlights owing to the urgency of the duty on which I was employed. Coming through the east end of London we were practically mobbed by a crowd, and had finally to station a policemen on each side of the step in front to get along at all. The people were certainly very frightened indeed. …

I was however very much impressed at the time with the very genuine state of funk, bordering clearly on panic, which seemed to possess the bulk of the population east of the Temple Bar after what was an inconsiderable dose of bombing compared to what we might expect in a future war. It should be remembered that it is not the Englishman which we have to consider, so much as the aliens of all  nationalities who constitute a respectable part of the population of greater London… [italics added]



Slessor ended with the somewhat enigmatic comment that ‘However, this whole question is now receiving attention in the proper quarters and there is nothing to be gained by discussing it further now.’

Thus was strategic air power justified by its terrible morale effect on cities, and its hint of panic and chaos, and social breakdown and disorder. What escaped mention was a German tactical raid on Calais on the night of 11 August 1918. Just nine aeroplanes were involved. Spare parts for 6,497 motor cars and ambulances, for 12,270 lorries and 799 tractors were destroyed. These figures represented about 55% of all motor cars and ambulances on service with the British armies on the Western front, 40 per cent of all lorries and 93 per cent of tractors. About 26,000 inner tubes and 16,000 tyres also disappeared. The monetary value of the goods destroyed amounted to one and a quarter million pounds sterling. ‘It may be noted, in passing’, wrote the official historian, ‘that this compares with an estimated monetary value of £1,434,526 for the damage caused by all of the fifty-two day and night aeroplane raids on London.’13 (italics added)

As a result of this raid, the transport position of the British Army on the Western front became immediately grave. An order was sent to home manufacturers giving ‘absolute priority’ to all outstanding orders for transport. Units in the field and in the UK had to surrender their spares. The British offensive in Macedonia was severely hindered by a lack of motor spares.

And in four successive night raids in May 1918 12,500 tons of munitions were destroyed by German bombers. The German 1918 offensives had compressed the British supply dumps into a small area, ‘a situation so favourable to air action that the German air service, had it been strong enough to take advantage of the situation, might possibly have changed the course of the war.’14

So why, when tactical bombing of supply dumps had proved to be so successful on both sides, was so much emphasis in the new, post-war RAF placed on strategic, city, industrial area bombing? Why had an offensive doctrine, born of the struggle between the fighters15 and partly if not mostly justified by German occupation of the high ground on the Western front, been extended to a strategic offensive? Trenchard’s Independent Force itself had been used often on supply dumps, rail junctions and bridges, at the request of Field Marshal Haig, and with Trenchard’s approbation. Indeed, Trenchard had himself been opposed to reprisal bombing at first, for the Germans ‘would always beat us at reprisals unless we put forth our whole energy and this would seriously interfere with the supply of the machines necessary for artillery work.’16 However, he did report his view that ‘the German population is more easily moved by having their own country touched than the English population’, although providing no evidence for this statement. Perhaps the German revolution provided a background justification.

The answer seems to be that Field Marshal Smuts’ second report justified an independent Air Force by its ability to carry the war directly to the enemy, over trenches and fleets; and after the war, the older services demanded the return of their air arms. An independent Air Force could be justified best by strategic bombing. If the Army, as Captain Vyvyan hinted, had argued that strategic air power was ‘long range artillery’, Trenchard might have been in a more difficult position!

The RAF thus depended for its survival on strategic bombing, a form of war ‘to which the older forms of military and naval operations may become secondary and subordinate’. Unfortunately, ground attack, army cooperation, the naval air arm, anti-submarine work and, almost to the last moment, fighter defence, became subordinated to the doctrine. Even a brilliant little army operation against Kurdish ‘rebels’ in Iraq, which received the maximum air support because the RAF were in supreme command, was, by a clever inversion, considered as an air operation with army support.17

The RAF was also preserved by what was almost a Dutch auction, Sir Hugh Trenchard’s minimalist vision of (in his own inimitable style) ‘building the foundations for a castle which may be built at some later date but in the meantime building a cottage upon those foundations’ being preferred to the more militarily sound, but expensive and therefore politically offensive Imperial Air Force of the existing Chief of the Air Staff, Major General Frederick H Sykes CMG. The 188 operational squadrons became thirty-three. The strategic bomber force was disbanded. The doctrine survived.





CHAPTER TWO 

Enter the Scientist 


…one of the most hideous forms of sentimentalism which has ever supported evil upon earth – the attachment of the professional soldier to cruel and obsolete killing machines…

JBS Haldane, In Defence of Chemical Weapons 



By mid 1944, every raid by Bomber Command was meticulously planned, the target selected by coldly analytical minds after careful research and aerial photography, and the precise weapons, weapon mixes, aiming points, bomb tonnages and bombing approaches selected with a literally mathematical precision. The backward looking National Socialist German war ethos, with its cult of the warrior, dark age myths and heroic oratory extolling the glories of battle, was countered and, to an extent, rendered helpless by the application of modern businesslike scientific demolition techniques. Some regret this method of warfare, though they are seldom to be numbered among those who would otherwise have had to descend into the Wagnerian arena and meet the warriors hand to hand. But science and Bomber Command had not always been so well and closely connected. Indeed, until 1924 there had been no department or individual in the Air Ministry whose task it was to devote himself exclusively to scientific research.

The need for science in bombing was foreseen by Winston Churchill when, as Minister of Munitions, he wrote a paper on ‘Munitions Possibilities of 1918’.1 He noted in typical Churchillian fashion that ‘War proceeds by slaughter and manoeuvre’; the possibilities of manoeuvre had been constrained by the trench system across France, leaving manoeuvre to the sea and the air (although by no means banishing slaughter from those elements). Churchill noted that the German submarine campaign had forced Britain, in order to contain it, to divert fifteen or twenty times the effort expended by the Germans. Strangely, Churchill, not always prescient, had in a memorandum of 1 January 19142 rejected a suggestion by Admiral ‘Jackie’ Fisher that submarines would sink unarmed merchant vessels as ‘an unthinkable proposition’ that would never be carried out by ‘a civilised power’. Against a power ‘vile enough to adopt systematically such methods, it would be justified and indeed necessary, to employ the extreme resources of science against them’, including the poisoning of water supplies. Churchill, however, did not propose, even under the circumstances of an unrestricted submarine warfare which was now only too apparent, that cities should be bombed for morale purposes, writing that ‘it is not reasonable to speak of an air offensive as if it were going to finish the war by itself,’ feeling that it was ‘improbable that any terrorization of the civil population’ would ‘compel the Government of a great nation to surrender’. He noted, however, that injuries to the civil population by attacks ‘on bases and communications’ must be regarded as ‘incidental and inevitable’.

These air attacks on bases and communications might, however, in conjunction with an army offensive, be decisive. Noting that some had decried the accuracy of bombing, he noted that others ‘claimed that aerial warfare had never been tried except in miniature’, and that ‘bombing has never been studied as a science’. He also noted that ‘the hitting of objects from great heights by day or night is worthy of as intense a volume of scientific study as, for instance, is brought to bear upon perfecting the gunnery of the Fleet.’ But this was not pursued with any great vigour, and the science of aerial navigation and bombing, of bomb and bombsight design and performance, slumbered fitfully on until new aeroplanes, a new commander and the imminence of a new war awoke Bomber Command to the terrible truth, that its bombs, and how to find a target and to drop them accurately onto it – the sole reason for its existence – were in urgent need of the support of the scientist.

Sir Hugh Trenchard, Churchill’s choice as Chief of the Air Staff, had fully realised the value of science to the RAF, but in the stringent financial circumstances after the war, it was not until 1924 that, on the suggestion of Air Marshal Salmond (and at the instigation of Henry Tizard, a brilliant scientist who we shall meet formally later on) a Director of Scientific Research (DSR) was appointed. There already existed an Aeronautical Research Committee (ARC) of eminent aeronautical scientists, which was purely an advisory body. This ARC controlled the Air Ministry Section of the National Physical Laboratory, and had ‘considerable influence’3 over the Royal Aircraft Establishment. The DSR now sat on the ARC, together with a new Director of Technical Development (DTD), jointly referred to as the Joint Directorate of Scientific Research. Deputy Directors were added in 1926. The first Director of Scientific Research was HE Wimperis, and he, with his Deputy, was to have a considerable influence upon Bomber Command. Wimperis, who had served in the Royal Naval Air Service (RNAS) and the RAF as an Experimental Officer in the Great War, had later set up a small Air Ministry Laboratory at Imperial College. He was a friend of Tizard from his wartime days.4

The DSR aimed to improve the condition and status of scientists in the Air Ministry, so as to attract recruits of high quality, wishing to ‘break down the barrier between the Air Ministry and the scientific world generally’. It was agreed with the universities that theses on confidential matters would be accepted by them for higher degrees. Air Ministry scientists were encouraged by a subsidy to attend meetings of scientific bodies in London, and Mr Wimperis also invited leading scientists to attend conferences organised by him. His Deputy, Dr Pye, would visit heads of university departments ‘to arouse their interest and…encourage new graduates to turn towards the services’.

Obviously, the DSR kept in close touch with research at the ARC and the RAE, the National Physical Laboratory (NPL), the universities, the Aeroplane and Armament Experimental Establishment and the Ballistics Research Station at Orfordness. This close liaison with the scientific world generally was soon to bear fruit in a remarkable way. But great events in the wider world, in which old terrors and menaces seemed to loom ever closer, must first provide an increasingly fearful background.

In 1923, French action in the Ruhr led Britain to contemplate the extreme disparity in air power between the French, with their hundreds of bombers – ‘a force 15 or 20 times as numerous as the Englandgeschwader had ever been and based within an even shorter range of London’5 and the RAF – which, although the thought of war between the two nations was patently ludicrous, did not aid British diplomacy. It was decided to increase the RAF to, as a first stage, fifty-two squadrons (although this was not met), comprising thirty-five bombers and seventeen fighter squadrons. Trenchard had decided that the bombers would have to be self-defending, for otherwise the proportion of bombers to fighters would have had to have been lowered. However, all were under the organisation called ‘Air Defence of Great Britain’ (ADGB) – the only real defence was attack. The aeroplane was not a defence against the aeroplane.

In 1924, Ramsay MacDonald, the first Labour Prime Minister, appointed an Air Raid Precautions Sub Committee of the Committee of Imperial Defence to ‘examine the whole question of the protection of the civil population against air attack’. On 23 July 1929, a ‘policy’ sub committee met for the first time under the chairmanship of Sir John Anderson, who would later give his name to the famous Anderson pre-fabricated garden shelter, and be given responsibility for ‘Tube Alloys’, the British atomic bomb project. Anderson, then Permanent Under Secretary of State at the Home Office, made clear how much the ‘advent of the air arm had altered profoundly the whole aspect of war in the future’. He pointed out that in the Great War 300 tons of bombs had been dropped on England, and that the Air Ministry’s view was, that in the event of a war with a first class European power, a minimum of 200 tons might be dropped on London on the first day, falling to 150 tons for the next day, and 100 tons every day thereafter.

The chairman noted that going down as low into the earth as possible was the most effective passive defence against high explosive blast and fragments, yet the worst possible action for avoiding poison gas; it was a dilemma reminiscent of that faced by the Britons 1,600 years before – ‘The barbarians drive us to the sea, and the sea drives us to the barbarians’.

The natural question was, could the fighting services defend Britain in a better way? The Air Ministry explained that:

…whatever the state of efficiency of the defence it was quite certain that a proportion of the enemy would penetrate to the objective. On further consideration Sir John Anderson thought it could hardly be otherwise, since attack in 3 dimensions was being considered.

It was ‘the considered opinion of the officers responsible for active defence arrangements, that the only way that relief could be obtained would be the launching of repeated counter attacks against the enemy…’ Indeed, tactical exercises held later, in 1930, had resulted in the bombers getting through, the ‘indifferent success’ of the fighters being due to ‘the superior speed of the bombers’.6

The gas problem, however, was rated as secondary to that of high explosive bombs, due to ‘the almost universal ratification of the Geneva Gas Protocol’, which outlawed its use. But this protocol, of course, had been ratified by the civilised, if ineffective, government of the German Weimar Republic. What reliance could be placed on the collection of gangsters, mystics, thugs and racial jingoists who had seized that great nation in 1933? On 12 December 1933, an appraisal of London’s passive defence needs in the event of war noted that incendiary bombs would have to be added to the minimum of 200 tons of high explosive to be faced on the first day – and additionally estimated that 1,120 areas would be contaminated with gas every day, which would require 240 six-man decontamination squads and a weekly production of 20,000 tons of bleaching powder, the only agent known to destroy the very persistent mustard gas.

On 10 November 1932, the Lord President of the Council, Stanley Baldwin, [Prime Minister from 1923–4, 1924–9 and to be Prime Minister again from 1935–7] rose to address the House of Commons in words that have now become famous – even infamous.

What the world suffers from – and I have said this before – is a sense of fear, a want of confidence, and it is a fear held instinctively and without knowledge very often. But in my view, and I have slowly and deliberately come to this conclusion, there is no one thing more responsible for that fear – I am speaking now of what the Hon. Gentleman the member for Limehouse [Clement Atlee, Deputy Prime Minister in Winston Churchill’s war cabinet, and Prime Minister from 1945 to 1951] called the common people of whom I am chief – there is no greater cause of that fear than the fear of the air…I think it well for the man in the street to realise 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, and it is very easy to understand that, if you realise the area of space…Now imagine a hundred cubic miles covered with cloud and fog, and you can calculate how many aeroplanes you would have to throw into that to have much chance of catching odd aeroplanes as they fly through it… The only means of defence is offence, which means that you have to kill more women and children more quickly than the enemy if you want to save yourselves…We remember in the last war areas where munitions were made. They now play a part in war that they never played in previous wars, and it is essential for an enemy to knock these areas out. So long as they can be knocked out by bombing and no other way, you will never in the practice of war stop that form of bombing…[italics added]7

It is difficult to understand the extent of the uproar this caused, since Sir Hugh Trenchard could not have put it better himself. Indeed, he or his successor may have had a hand in the content.8 But the world was changing politically, and not for the better.

In 1931, the Japanese Kwantung Army had provoked an incident, and seized Manchuria, which action was later ratified by the Japanese politicians, in constant fear of assassination. China, long the world’s greatest and most civilised nation, had been for the previous century humiliated by both Europeans and Japanese, and protected only by their mutual jealousies and greed. She now entered a nightmare of suffering, from which she has only just awoken to a new dawn and a resumption of her natural place at the forefront of the nations. The League of Nations, the hope of the world, objected to the Japanese seizure. Japan, in martial pride, withdrew from it, showing the League’s impotence to the world.

All this had been preceded by the great crash on the stock exchanges of 1929. This seminal event, followed by the Great Depression, hit Germany hardest of all, struggling as that nation was to repay the cost of the Great War to the victorious Allies. Germany had also borrowed heavily from America in order to rationalise her industry. The parliamentary parties signally failed to alleviate the unemployment and distress which followed, leaving hope to lie with the Communists and Nazis, who both promised comprehensive, radical solutions and a return to order. Hitler gained huge popular support. The German conservatives, thinking that they could use him to defeat the communists and socialists, invited him to be Chancellor. This dark genius of manipulation and violent intimidation, fired by fierce resentments and a pseudo scientific ‘racial’ mysticism, then seized power.

Whatever the view of these events which might be taken in Britain, whether to seek some arrangement, some modus vivendi, or to oppose the menace and nip it in the bud, it seemed prudent to increase armaments, especially in the air. The doctrine that the bomber will always get through, and that the only defence is therefore attack, loomed even larger and ever more fearfully in the minds of governments and people. British defence policy had, for the years of hope which followed the Great War, been based on a ‘ten-year rule’.9 In 1919, Lloyd George’s cabinet decreed that the Admiralty, War Office and Air Ministry should base their estimates upon the presumption that the British Empire would not be involved in a major war during the next ten years. The rule applied only to that year, and to the finite period ending in 1930.

In February 1925 the rule was reaffirmed by a decision that the Admiralty might presume that no war with Japan would take place in the next ten years. In December of that year this was applied to the RAF by a postponement of the implementation of the fifty-two squadron ideal of 1923 until 1935/6. In July 1927 the Army was told to presume that no European war would take place within the ten years ending 1937. These restrictions were not ‘rolling’ones, and applied to the Navy for the Far East and the Army and RAF for Europe.

But in July 1928, the Chancellor of the Exchequer, Winston Churchill, decreed that the forces should presume that no major war would take place within ten years, but on a ‘rolling’ basis, although this was to be reconsidered each year. This rolling ten-year rule was reaffirmed by the cabinet in 1929, 1930 and 1931, and was to have an effect on the RAF and its ability to conduct exercises, which will be recounted in the next chapter. The implementation of the rule meant that the RAF’s expansion to fifty two squadrons was postponed until 1938. But in 1932 the rule was withdrawn, and on 15 February 1933 the Cabinet directed that a start should be made on defensive preparations, with a priority for the Far East. In 1934 Parliament approved what is known as RAF expansion scheme ‘A’, which involved an increase in strength from the projected fifty-two to seventy-five squadrons, of which twenty-five were to be fighters.

Harold Macmillan, briefly Chief of the Air Staff in 1945 and Prime Minister from 1957–61, was to write that ‘we thought of air warfare in 1938 rather as people think of nuclear warfare today’.10 In The Shadow of the Bomber,11 Uri Bialer has detailed the impact of this fear on British politics between 1932 and 1939, and the hopes which were placed on disarmament, notably air disarmament, which also inhibited bomber development. That fear would cast its shadow over the Munich negotiations of 1938.12 It is customary now, in the light of knowledge of the actual results from Second World War bombing, to suggest that the apocalyptic view of bombing taken by the Government and public in Britain was misplaced. Perhaps it was not. The great difference between the fear and the actuality was to lie in the dread of poison gas. Gas masks were available, but these were unpleasant and restricting to wear for long periods, and the view of the world provided through a gas mask in an air raid shelter or a cellar would be a most unpleasant and isolating one, particularly in view of the very lingering and persistent effect of mustard gas. Poisonous smokes could penetrate gas masks. As it transpired, the new German gases sarin and tabun would penetrate masks and be fatal if droplets touched the skin. The horrors were not overstated. In the event they were considerably reduced by the banning of the use of poison gas in the Geneva protocols of 1925. But who could say that this would prevent their use? Churchill himself, in fear of the flying bomb, proposed its use in 1944, although this was perhaps a petulant outburst at his own sidelining by the war professionals. Murder is forbidden by law, but is not prevented by it, and all else being equal, crime increases as the sanctions – retaliation by the law – are gradually relaxed. The sanction against poison gas was retaliation, and the bomber force was essential for this.

But the march of science and technology were now to swing the balance towards the fighter aeroplane. Great minds had applied themselves to the problems and mathematics of flight, of lift and drag, among them Professor B Melville Jones, who we shall encounter again later. Jones wrote The Streamline Aeroplane in 1929, and ‘from this time onwards, the various components of drag and their relationship to each other began to receive detailed attention from designers, and aircraft performances improved out of all proportion to the extra power of the latest aero engines.’13 The high drag biplane was replaced in the next decade by the low drag all metal stressed skin cantilever wing (ie not supported by struts) monoplane with a retractable undercarriage – and performance leapt forward year by year, for both fighters and bombers. Thicker aeroplane wings enabled machine guns to be mounted in them, without needing interrupter gear to fire through the propeller, which reduced the performance of both gun and engine. The fighter aeroplane began to gain major advantages over the bomber in both speed and firepower. But it could not find the bomber. During exercises in the summer of 1934, both the Houses of Parliament and the Air Ministry were ‘destroyed’. Only two out of five bombers were intercepted.

A very great scientist, and a vigorous and very ambitious politician now took a hand in the debate. The great scientist was Frederick Alexander Lindemann (from 1941 Lord Cherwell) – and the politician the ubiquitous Winston Churchill. Lindemann was the son of an aristocratic Alsatian father (who left Alsace when Germany took it from France in 1871 and became a naturalised British citizen) and an American mother of Scottish descent. Although his name had German Jewish connotations, he denied Jewish ancestry,14 and regarded himself as completely English. His birthplace, however, was Baden Baden in Germany, where his mother was staying at the time, a fact that seemed to some to qualify his claim to be British, and denied him a commission in the Great War. He was brought up in Devon, and after prep school in Scotland, he was educated in Darmstadt and then at the University of Berlin, where he studied under Nernst. His brilliance and all round scientific knowledge led Einstein, a lifelong friend, to describe him as ‘the last of the great Florentines’. He was an accomplished pianist, had won the Swedish tennis championships and played at Wimbledon, and was also expert at squash, golf and skating. He was a very strict vegetarian and restricted himself to a very limited diet. He inherited great wealth and did not hide the fact, turning up for meetings in a chauffeur-driven Rolls-Royce.15

Professor Lindemann was employed in 1915 as a civilian researcher in the Royal Aircraft Establishment (RAE) at Farnborough, and applied himself to discover the mathematics involved when aircraft went into a spin, which at the time was usually fatal to the pilot. He then learnt to fly to put his work to the test, not wishing to risk the life of a pilot in the process. However, JBS Haldane, an anti-establishment scientific and mathematical genius who also gained a first class honours degree in classics at Oxford, and who had risked his life in experiments with poison gas during the Great War (in which he had been an extraordinarily daring soldier), later criticised Lindemann’s arrogance and contempt for those who disagreed with him. ‘I suspect that he was happy not only when risking his own life in the air, but when risking all our lives – and losing a great many – by impracticable schemes. Such people take to rock climbing.’16 ‘JBS’ himself, however, was not noted for exceptional humility.

Lindemann was quintessentially English, even wearing a bowler hat and dark suit to fly, ‘leaving his [carefully] folded coat, hat and umbrella in the plane before pullingon his flying suit and getting on board’.17 Although very reserved, and of a political position described by Thomas Wilson18 as ‘marginally to the right – of Genghis Khan’, he was to those who knew him best a charming man of quiet humanity and unobtrusive charity. He occupied the chair of experimental physics at Oxford.

Professor Lindemann had met Churchill in 1921, and they became friends for the rest of their lives. Churchill relied on Lindemann for scientific advice, and both men rejected the current acceptance of the defencelessness of cities. Professor Lindemann now wrote to The Times, in a letter published on 8 August 1934 and headlined ‘Science and Air Bombing’. He wrote:


Sir,

In the debate in the House of Commons on Monday on the proposed expansion of our Air Forces, it seems to be taken for granted on all sides that there is, and can be, no defence against bombing aeroplanes and that we must rely entirely on counter – attack and reprisals. That there is at present no means of preventing hostile bombers from depositing their loads of explosives, incendiary materials, gases and bacteria upon their objectives I believe to be true; that no method can be devised to safeguard great centres of population from such a fate appears to me to be profoundly improbable…It seems not too much to say that bombing aeroplanes in the hands of gangster Governments might jeopardise the future of our whole Western civilisation...

To adopt a defeatist attitude in the face of such a threat is inexcusable until it has definitely been shown that all the resources of science and invention have been exhausted. The problem is far too important and urgent to be left to the usual endeavours of individuals and departments. The whole weight and influence of the Government should be thrown into the scale to endeavour to find a solution. All decent men and all honourable Governments are equally concerned to obtain security against attacks from the air, and to achieve it no effort and no sacrifice is too great.19



At that time, the primary role in the detection of the approach of hostile aircraft lay with the War Office, fighter aircraft being considered a second line of defence to anti-aircraft guns. The Air Ministry, in their belief that the aeroplane was not a defence against the aeroplane, were, of course, committed to what was considered to be the real defence – the attack of enemy cities and airfields, industry and administration. But sound locators, the principal means of detection, were approaching the end of their usefulness, due to the rapidly increasing speed of aircraft.

However, despite the War Office’s responsibility for the matter, at the Air Ministry, Dr AP Rowe, who, it will be remembered, was the Assistant Director of Scientific Research, proposed to the Director, HE Wimperis, that he should warn the Secretary of State for Air (Lord Londonderry) in a sinister reverse of the ten-year coin, that unless science evolved some new method of aiding air defence, Britain was likely to lose the next war if it started within ten years.

Mr Wimperis decided to approach the head of the Radio Department at the National Physical Laboratory, a Mr Watson Watt, to ask him his opinion on the use of radiant energy to directly disable aircraft and their occupants – the death ray beloved of inventors, cranks and fraudsters at the time. Mr Wimperis also discussed the matter over lunch at the Athenaeum with Professor AV Hill, a physiologist and Professor of Biophysics at University College London, who had been director of the Anti-Aircraft Experimental Section in the Great War, and who had ‘helped to devise the rudiments of what was later called operational research’.20 He minuted both the Secretary of State for Air and the Chief of the Air Staff, Sir Edward Ellington, suggesting that a committee should be formed under the chairmanship of Henry Tizard, comprising himself, and Professors PMS Blackett and AV Hill, to ‘consider how far recent advances in science and technology can be used to strengthen the present means of defence against hostile aircraft’. The ‘Committee for the Scientific Survey of Air Defence’ was duly formed, and met for the first time on 28 January 1935. At that first meeting, a memorandum was submitted by Watson Watt, stating that a death ray was impracticable. However, it might be possible, the memorandum carried on, to detect an aircraft by means of radio waves.

At this point we should formally introduce the chairman, since he figures largely in any history or analysis of the bombing campaign in the Second World War. Henry Tizard (later Sir Henry) was born in 1885 at Gillingham in Kent, the son of Captain Thomas Henry Tizard RN, who traced his ancestry back to the Huguenots, and of a mother descended from a great family of civil engineers. He was, like Lindemann, quintessentially English – ‘with a name like mine’, he wrote, ‘you have to be.’ Henry Tizard appears to have enjoyed, again like Lindemann, an Arcadian childhood. However, the fly which entered his left eye as a child, and partially blinded him, ended all hopes of following his father into the Navy, but his great mathematical abilities pointed to an academic career, and enabled him to enter Westminster School, from where he progressed with distinction to Magdalen College Oxford. Gaining a First in Chemistry, he went to Berlin for postgraduate research with the great Nernst, and there he met and befriended Lindemann. Frederick Alexander Lindemann was, as we have seen, a most accomplished sportsman, and detested being beaten by men of his own age. Henry Tizard kept fit at a Berlin gymnasium run by a former English lightweight champion, from whom, despite his defect of vision, he seems to have absorbed more than the rudiments of the noble art. He persuaded Lindemann to join him in the ring. Tizard, more fleet of limb, outclassed his inexperienced opponent, who lost his temper. Tizard, for this reason, declined to renew the contest on other occasions. ‘I don’ t think he ever forgave me for that,’ wroteTizard. ‘Still, we remained close friends for 25 years, but after 1936 he became my bitter enemy.’21

Tizard was no stranger to air force matters, for having enlisted in the Royal Garrison Artillery in 1914, he was given the task of training a platoon of Territorials in anti-aircraft gunnery. He was then invited by other scientists to the Central Flying School at Upavon in Wiltshire, where he worked on a bombsight. Checking the accuracy of bombing on the Western Front, he realised that the chance of gaining a hit using the current methods was small, and concluded that accurately gauging the performance of the aircraft itself was a necessity if bombing were to be accurate. Returning to Upavon, he learned to fly, and this experience stood him in good stead for the future, for he could always see things from the pilot’s point of view, and so gained the trust of service personnel. Tizard had been offered the post of Director of Scientific Research at the Air Ministry in 1924, a post which we have seen he was instrumental in establishing. He commented later on the post – ‘He [the Director of Scientific Research] had no responsibility, for instance, for radio research; was only partly concerned with Armament research and development; and had no scientific control over large scale trials, under conditions simulating that of war, of weapons and tactics of offence’.22

Tizard had said in a talk at the Royal Aeronautical Society in 1924:

Our little aeronautical world has tended to be divided into so called scientists (a small, slightly troublesome, and wholly incomprehensible sect) and practical men (who do the work). Placed on close but parallel lines, they meet only at infinity…23

This great understanding of the worlds of the scientist and the man of action was to be of vast use to his country.

On 26 February 1936 a successful test of radiolocation was conducted, which Rowe, the Committee’s secretary, called RDF (Radio Direction Finding) as a cover, for although the existence of the target had been shown, its direction had not! Needless to say, this problem was soon solved, and thanks to Tizard’s gifts and his energy, a system of air defence using radar and centrally controlled fighters was implemented in time for the Battle of Britain in 1940.

All this, of course, was not good news for the bomber since, given Germany’s scientific and technical excellence, it could hardly be supposed that she would fail to develop radar herself. Indeed, in May 1934 a German researcher, Kuhnhold, obtained radar reflections from the research ship Grille at 2,100 metres, and by March 1936 a Junkers W-34 aeroplane was detected at 30 km.24 By 1939 the German Air Force and Navy possessed radar which was equal, if not superior, to the British; but largely thanks to Tizard, their fighter control system, of which radar was an essential part, was inferior. ‘Imagine a hundred cubic miles covered with cloud and fog,’ Baldwin had said, ‘and you can calculate how many aeroplanes you would have to throw into that to have much chance of catching odd aeroplanes as they fly through it.’ That cloud and fog could now be seen through from the ground, and so could the darkest night; however, the bombers possessed a small consolation, for they could not be seen in fog by the fighter itself until the fighters carried airborne radar sets. But on cloudless nights, they could be seen only too often, when their hunters had been guided towards them.

But the ‘Tizard Committee’ was to be invaded, for unaware of the existence of the Committee for the Scientific Survey of Air Defence, Professor Lindemann and Churchill pressed for action on air defence. The failure of the defences in the 1934 exercises had led to the formation of a committee of RAF officers under Sir Robert Brook-Popham, who was in charge of air defence, and to this committee Lindemann gave evidence. But where Tizard had a genius for working with people to find solutions, Lindemann did not, and was unimpressed by the committee – perhaps by all departmental committees. He therefore wrote to Stanley Baldwin, asking that a non-departmental committee, with direct access to the Prime Minister (Ramsay MacDonald) be considered. He also approached Lord Londonderry, who suggested that he contact Tizard. But Lindemann, with no faith in this departmental committee, invoked Winston Churchill and involved Austen Chamberlain. These now approached Ramsay MacDonald. It was decided to form a sub-committee of the Committee of Imperial Defence – the Air Defence Research Sub Committee – which would in any case regularise the position, since the ‘Tizard Committee’ was an Air Ministry Committee, and the question of the location of enemy aircraft had been, as we have seen, primarily the concern of the War Office. The ‘Tizard Committee’ was now made a sub-committee of the new committee. Tizard was a member of both. Churchill arranged that both he and Lindemann, as his indispensable advisor, should sit on the new committee.

Lindemann and the older ‘Tizard Committee’ now collided, not so much due to a clash of personalities as of ideas and, much more, of methods. Lindemann’s ideas for air defence consisted of infrared detection and the use of aerial mines attached to parachutes or balloons [the ‘Short Aerial Mine’ will be met later]. Lindemann believed in direct political action. Tizard believed in adapting the system in which he found himself, by seeing people’s points of view and working with them. Lindemann dismissed the staff at the research stations as being bound to be unhelpful; Tizard engaged their support.

Churchill, ever impatient, on hearing from Lindemann that his aerial mine project was not being pressed (it had been to some extent been dealt with before Lindemann’s involvement) clashed with Tizard at the CID sub-committee (known as the ‘Swinton Committee’ from Lord Swinton, the capable Air Minister and chairman), saying that the matter should have been pressed. Tizard then wrote to Lindemann, politely but firmly deprecating Lindemann’s action. Churchill wrote to Swinton, regretting Tizard’s ‘very offensive’ letter to Lindemann.

Lindemann now took direct action, announcing that he would stand as a conservative for one of the University seats at the forthcoming parliamentary elections – and few could doubt that air defence would be one of his platforms. Blackett, Hill and Tizard now resigned. The ‘Tizard Committee’ was dissolved, and then re-constituted without Lindemann. The rift between the two was now complete, and it had very great consequences for Bomber Command and its doctrine. As Tizard’s biographer, Ronald W Clark, wrote:

Had Lindemann been ‘in’ rather that ‘out’ during the crucial period between September 1936 and the autumn of 1938, it is likely that Bomber Command would have entered the war less ludicrously ill equipped for the task in hand. But unless he had sprouted a hitherto concealed genius for marrying up the scientific and the operational, radar would hardly have been integrated into Fighter Command in time for the trial of 1940. Without that, the Battle of Britain would have been lost.25

Meanwhile, the RAF was expanding rapidly, and with the RAF expansion programmes came a new organisation. The Metropolitan Air Force had been organised as the ‘Air Defence of Great Britain’ and had been divided into three bombing areas and a fighting area, consisted of Fighting Area HQ, and under that, ‘Fighting Squadrons’ and ‘Ground Defence HQ’, which controlled the ground troops. In the expansion that followed, the creation of new bombing and fighting areas led to a fear that the Commander in Chief of the Air Defence of Great Britain would spend too much time on co-ordinating the activities of all these bombing and fighting groups, for his main task, in air defence, was the offensive, the bombing force. In July 1936, the system was reorganised into commands, the chief being Bomber Command, Fighter Command and Coastal Command. These were administrative, not doctrinal, changes, for the rise of the modern fighter and of radio detection had not affected the doctrine. They had, however, raised serious questions about the defence of the bomber, which were also linked closely to the type of bomber which would be required, and this again was closely linked to the expansion programme and bomber parity with Germany. In the next chapter, therefore, the very rapid expansion of Bomber Command will be recounted, and the problems of bomber defence – which alone of the technical and scientific problems confronting the ‘ludicrously ill equipped’ Bomber Command were never properly resolved – will be traced until the doctrine has finally sent 55,000 bomber men to their Maker, and the war is won.
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