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    Preface


    THE DEFENCE of the United Kingdom is a wide subject. Hitherto no official historian, at least in recent times, has approached it from an inter-service viewpoint. In apportioning my space between its various aspects, in deciding what to include and what to leave out, I have had no modern precedent to guide me. I have made my own choice within the framework of limitations necessarily imposed on a contributor to a series of inter-related volumes, and with valuable assistance from the Editor and his Advisory Panel of senior officers drawn from all three fighting Services. I have been given full access to official records, but in making use of them have respected the requirements of military 'security' and the constitutional principle which forbids discussion of individual differences of opinion within Cabinets or disregard of Civil Service anonymity.


    During the Second World War three great dangers confronted the United Kingdom. The first was starvation through severance of our sea communications--a potent threat to a country long accustomed to import much of its food and to pay for it largely from the proceeds of an export trade involving a constant outward flow of manufactured goods and an inward flow of raw materials. The second danger was invasion, which came nearer in 1940 than at any time since the Napoleonic Wars, or perhaps, if we disregard the bloodless landing of William of Orange in Tor Bay, since the perilous days of the Armada. The third danger was air attack. At no stage did bombing seriously threaten the country with defeat through collapse of the national will to fight; but in 1940 the German air force made a formidable attempt to crush the air defences as a prelude to invasion--or even, as some of our opponents hoped, to the unopposed occupation of a land already subjugated by Reichsmarschall Goring and his airmen.


    At the outset of my task it was made clear to me that I should be expected to give little space to the defence of ocean trade in view of a decision to devote a number of volumes to the war at sea. I have willingly left it to a naval colleague to review, with expert knowledge, the progress of the struggle against the submarine, the surface raider and the long-range ocean-going aircraft. Inevitably I have made some references to these matters; and I am grateful to Captain Roskill for showing me parts of his draft and reading parts of mine. These references are, of course, much briefer and less numerous than they would have been but for the decision to treat the war at sea as
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    a separate subject. It would be regrettable if their brevity and rarity were thought to imply that, in the opinion of any responsible historian, the defence of ocean trade can safely be ignored by strategists concerned with the defence of the United Kingdom. In fact no aspect 6f home defence, in the widest and best sense of that term, has been more important in modern times.


    Defence against invasion is likewise a field where the interests of the historian of home defence may impinge on those of the naval historian. Just as one of the two great tasks traditionally devolving on the Royal Navy is to protect the merchant shipping which links Britain with the outside world, so the other is to challenge any attempt to land a hostile force on these shores. Both are strategically offensive, although often they provide opportunities for offensive tactics. A measure designed to serve one of these purposes frequently serves the other also. Destroyers and aircraft watching off the East Coast for an invader, battleships and cruisers chasing commerce-raiders in the South Atlantic, ships of the line engaging the enemy in Aboukir Bay or off Cape Trafalgar may alike, in the eyes of a strategist to whom the seas are one, be engaged in defence of the home country. But a writer on home defence may need to accept a narrower definition of his province. In practice I have suffered no hardship from this restriction. Notwithstanding the impossibility of drawing a continuous line of demarcation between defence against invasion and the defence of trade, it was always clear that many naval measures, related to home defence in its wider interpretation, might be touched upon in the present volume but could be best described at length elsewhere, and that others--including some whose manifest aim was home defence in the narrower sense--ought to be regarded as common ground.


    Accordingly the knowledge that naval measures to resist invasion were not my exclusive province has not debarred me from treating them at such length as I have thought appropriate. If my treatment appears more summary than the traditional role of the Royal Navy as the country's prime defender against an assailant who comes by sea may seem to warrant, the reason is simply that I have judged it unnecessary, and even undesirable, to dwell long on that aspect of my subject. The essence of naval planning is that plans should be elastic. To give more prominence than I have given to measures contemplated, at one stage or another, by the Admiralty and naval Commanders-in-Chief for the reception of an invasion fleet that never sailed might have been misleading. What shape would have been assumed by such naval actions as might have followed the sailing of that fleet, who can say? Perhaps the one assertion that can be made with confidence is that it would not have conformed to preconceptions which the wisest did not allow to take possession of their minds.
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    In the outcome the issue of invasion or no invasion was decided not at sea but in the air. It is conceivable that, if the Luftwaffe's attempt to gain air superiority over southern England and the English Channel had succeeded, Hitler might still have hesitated, as did his predecessors from Parma to Napoleon, to trust his transports to waters not commanded by his fleet. More probably he would have chanced his arm as he did in Norway, France and Russia. What is certain is that the victory won by our air defences deprived him of all choice.


    While, therefore, I have given a good deal of my space to the enemy's preparations to land troops in this country and--with the proviso made above--to steps taken by the Royal Navy and Home Forces to oppose them, I have given still more to air attacks on the United Kingdom and corresponding measures of air defence. If the Battle of Britain was not the most important action ever fought by British arms--and posterity may well deem it so--its effects were certainly no less momentous than those of the most striking victories of Hawke or Nelson. I have thought it right to review the battle in some detail, and no less desirable to sketch, against the background of political events, the period of preparation that began with the adoption of a scheme of air defence soon after the end of the First World War.


    Strategically, the succession of night attacks on this country which began before the daylight battle was well launched and continued almost until the end of the war with Germany was less important. A German victory in the daylight battle might have made the United Kingdom indefensible; the night 'Blitz' and its aftermath never brought the enemy within sight of inflicting a decisive stroke. But the raids had such profound and memorable effects on the fives of most of us that to slight them would have been a blunder. The flying bomb and the long-range rocket failed, in their turn, to bring much comfort to the enemy ; but their novelty, their challenge to the ingenuity of those called upon to assess and act upon the threat they offered, their potential value to an enemy more favourably placed than were the Germans by the time they brought them into use, all qualify them for much more than passing mention. Some account of their early development seemed essential; and here I was fortunate in having access not only to much published and unpublished material about the rocket but also to new matter kindly laid before me by Dr. Fritz Gosslau, who was closely associated with the birth and progress of the rival weapon.


    Civil defence is the subject of a volume with that title, contributed by Major Terence H. O'Brien to the United Kingdom Civil Series of official histories edited by Sir Keith Hancock. I have therefore made only brief references in my volume to civil defence matters,
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    notwithstanding their obvious relevance to my subject. Major O'Brien generously allowed me to see his book while it was yet unpublished; he also read the draft of some of my chapters and shared with me his knowledge of certain facts and figures of interest to both of us.


    Unpublished documents have provided the bulk of my sources and have been placed unreservedly at my disposal. Detailed citation in a published volume of documents not generally available for study would serve no useful purpose even if it were desirable on other grounds; for the benefit of students who have access to the sources references are given in a limited number of copies which such readers will be able to consult. Nevertheless I must record here my particular debt to the authors of certain monographs and narratives prepared in the Cabinet Office Historical Section and the Air Historical Branch of the Air Ministry under the direction of Brigadier H. B. Latham and Mr. J. C. Nerney respectively. Mr. Nerney and his staff have been indefatigable in searching the records on my behalf and he has given me much help and encouragement. For valuable comments and for checking certain facts and figures--for whose accuracy, however, I alone am answerable--I am grateful to Rear-Admiral R. M. Bellairs of the Historical Section of the Admiralty, to Brigadier Latham and Mr. Nerney and to many other officers and officials, some of them unknown to me, in various departments of the administration. My task would have been impossible without the generous help of Mr. Brian Melland of the Cabinet Office and Squadron Leader Louis Jackets of the Air Historical Branch, who have sought out and translated or digested for my benefit a vast mass of material. I owe thanks, too, to others who have worked under their supervision, and in particular to Mr. R. R. A. Wheatley for a paper on German invasion plans, on which I have drawn in Chapters XI and XIV.


    I have had the advantage of receiving comments and suggestions from Commanders-in-Chief, Chiefs of Staff, members of wartime governments and other actors in my story who very kindly read my drafts in whole or part. I cannot sufficiently express my gratitude to them for the generous gift of their time and special knowledge. Several of these commentators, and also some distinguished wartime leaders who had no opportunity of reading my drafts, were good enough to discuss points with me and give me the benefit of their experience. Such contributions did much to amplify, and sometimes correct, impressions drawn from documentary sources or from observation at a less exalted level. These generous helpers do not, of course, share the responsibility of Editor and author for statements made and views expressed. If I do not mention here the names of most of them, it is because I believe they would rather rest content with

  


  --xviii--


  

  


  
    private gratitude than figure in a list whose length might tire the reader's patience. Even so I venture to record my appreciation of the pains taken to elucidate particular topics by Lord Hankey, Field-Marshal Lord Ironside, General Sir Bernard Paget and Lieutenant-General Sir John Swayne.


    Reference is made in footnotes to published works in rare cases where such material has been relied upon as a primary source, or where courtesy demands that course. I apologise to any authors whose brains I may unwittingly have picked without acknowledgement.


    The sources of the illustrations are given in the appropriate list. To all those concerned I tender thanks. For providing most of the photographs I am indebted to the Director General of the Imperial War Museum, and for doing much to guide my choice to the Deputy Director, Mr. A. J. Charge. The maps were drawn under the direction of Colonel T. M. M. Penney of the Cabinet Office, who has been most helpful.


    My biggest debt is to the Editor.


    B. C.


    Falmer,

    Sussex.

    22nd October, 1956.
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      Chapter I

      Retrenchment and Air Defence

      (1918-1932)


      (i)

    

    AT A quarter past eleven on the morning of the first Sunday in September, 1939, the Prime Minister, Mr. Neville Chamberlain, announced in a broadcast to the nation that Great Britain was at war with Germany for the second time within a generation. In the course of a brief speech he reminded his audience that there were worse things than war; but his tone bore witness to a keen awareness of the evils that war would bring. Mr. Chamberlain was known to have longed ardently for peace; and his voice seemed that of a tired man, at least temporarily cast down by the knowledge that all his efforts to secure what he had set his heart upon had failed to achieve their purpose.1


    It seems safe to assert that the Prime Minister's lack of enthusiasm for the tasks which German intransigence had forced upon the country were shared by at least the majority of its inhabitants. In the national mood there was none of the elation which, twenty-five years earlier, had led to patriotic demonstrations accompanied by expressions of the hope that a reluctant government would not condemn the country to an inglorious peace. To men and women keenly alive to the horrors and privations of the last war and its aftermath, the coming struggle promised only greater horrors, worse privations and an uncertain outcome.


    A few minutes after Mr. Chamberlain had finished speaking, the 'warbling note' of the air-raid warning signal was heard in London and many other parts of the United Kingdom, including Scotland. Among the emotions which the sound provoked, surprise can scarcely have played much part, since for years past writers and speakers had predicted that the next great war would begin with a devastating air assault on this country and especially on the capital. British statesmen, moved either by enthusiasm for policies which promised avoidance of war, or by a simple desire to warn the public of the dangers they might run, had not always concealed the dismay
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    with which the prospect filled them. As it happened, the United Kingdom was provided with a system of air defence potentially far superior to that possessed by any other country, though as yet it fell short of completeness; but the general public knew little of its merits, had heard much of its shortcomings, and were not unreasonably sceptical of its ability to protect their lives and property in the event of such an onslaught. Accordingly many Londoners, taking up the gas-masks which were their sole portable armour against the threatened hail of high-explosive bombs, prepared themselves, as best they might, for the spectacle of a vast city crumbling into ruin.


    In the light of after-knowledge, it is quite clear that these fears were premature and much exaggerated. As we now know, the German Government had no intention of launching an immediate assault on London. So far as the United Kingdom was concerned, the only warlike measures which they sanctioned on or before the outbreak of hostilities were attacks on ships and naval harbours, coupled with the laying of mines in British coastal waters.2 Their military advisers, though indeed attracted by the policy of 'strategic bombing' adopted by the British Air Staff and publicised by the Italian General Douhet and other writers on air warfare, had been led by recent experience in Spain to modify their outlook, so that for the present they tended to regard their air force chiefly as a means of clearing the way for an advancing army.3 The warning which came pat on Mr. Chamberlain's announcement was not occasioned by an oncoming German striking force, but by a harmless passenger machine of whose approach the appropriate authority had not been warned. Yet so firmly did many people in this country expect the enemy to follow the predicted course that, when cancellation of the warning followed an interval unpunctuated by any hostile demonstration, their relief was tinged with an uneasy wonder which was anything but reassuring.


    To trace the origin and development of this attitude on the part of the British public as a whole is a task which scarcely lies within the context of this volume. How far it was shared by those responsible for shaping the national strategy, to what extent it influenced their actions and how far, if at all, preoccupation with one form of potential attack diverted attention from other dangers, are, on the other hand, questions which the historian of home defence must certainly consider. And as these questions are linked with issues of long standing, we must begin by retracing our steps at least as far as the years when attention was first paid to the problem of reshaping the national strategy after the First World War.
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    (ii)


    At the end of the First World War the British Army numbered about three million officers and men; the Royal Navy had at its disposal more than four thousand ships and small craft, including some sixty battleships and battle-cruisers; and the newly-autonomous Royal Air Force mustered a first-line strength of some three thousand aircraft and had more than twenty thousand aircraft in reserve.4 Almost from the beginning of the century fear of invasion had exercised the minds of British strategists much as fear of air attack was to exercise the minds of their successors; and this preoccupation had markedly affected the disposition of the country's armed resources during the greater part of the war period.5 From 1914 until the spring of 1918 the United Kingdom was guarded not only by an elaborate system of naval patrols and local naval defence schemes, the whole backed by the powerful Grand Fleet in Scottish waters, but also by an army numbering between three hundred thousand and half a million men.6 About a third of these formed a strategic reserve or 'Central Force', while the rest manned fixed defences and provided local guards. In addition the home defence establishment at the close of hostilities included sixteen squadrons of fighter aircraft, 480 anti-aircraft guns and 706 searchlights, the whole endowed in recent months with a system of centralised control akin to that familiar to a later generation. Without its aid--for German air attacks had ceased before its introduction--the air defences had succeeded in accounting for about one in twenty of the hostile aircraft that came within their reach.


    By the middle of the war a number of serving officers and others had begun to think--and sometimes to say--that the forces deployed to meet the risk of seaborne attack on the United Kingdom were excessive; and when it was over, German military historians declared that invasion in face of British naval power was at no time seriously contemplated by their country's High Command. The fact remains that, from 1914 until a few months before the Armistice, no substantial transfer of troops from this country to France or any other foreign theatre was sanctioned by the responsible authorities until the needs of home defence had been considered.*


    For obvious reasons, the bulk of the resources assembled by the nation to fight the war did not long survive its close. Once the Armistice was signed, huge armaments ceased to be an asset and became a burden which, alike on social, financial and economic grounds, could no longer be supported. With few exceptions, the members of a

    

    * Robertson, Field-Marshal Sir William, Soldiers and Statesmen 1914-1918 (1926), Vol. II, p. 8.
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    Citizen Army were eager to return to their peacetime jobs before they were supplanted; and a country dependent for half its food on imports only to be paid for by a thriving export trade in goods and services had every reason to beat swords into ploughshares as rapidly as possible. That, even so, there was something to be said for the retention of a substantial army for home defence, and of a system of air defence capable of affording a security analogous to that provided by the peacetime navy, was not unknown to statesmen of the day; but little support for such measures could be expected from an electorate eager to taste the fruits of victory. Moreover, much was hoped from the ill-fated League of Nations, which might make arms unnecessary by settling international disputes without recourse to war.


    In the outcome, the process of demobilisation and retrenchment which followed the Armistice not only swept away most of the additions made to the country's armed strength in the past few years, but also threatened the underlying fabric of establishments authorised in time of peace. For a country like Great Britain, concerned not merely to guard her homeland but also to protect a widespread Commonwealth or Empire, the assessment of her military needs was a complex problem, which sometimes led to paradoxical solutions. Thus it was accepted that, in time of peace, the strength of the army retained in the United Kingdom must be governed as a rule by the need to maintain reliefs for garrisons abroad, and only exceptionally by reference to any situation likely to arise at home. It follows that, while encroachments on the home defences in the post-war years could be upheld on the ground that invasion and seaborne raids were exceedingly unlikely--and while in practice the deciding factor was usually the extent to which successive governments were willing to impose taxation for unwelcome purposes--where the army was concerned their logical justification was the absence of any major threat to the Dominions and dependencies, coupled with the readiness of some of them to take an increasing share in their own defence.


    The fact remains that, for some years after the collapse of Germany, a direct assault on the United Kingdom by seaborne forces could be virtually ruled out; and, reasonably enough, the Allied victory was followed by a massive reduction of the forces more specifically intended to meet that contingency. Within a few months of the Armistice, thousands of yards of barbed wire erected along the South and East Coasts in recent years were torn down, miles of trenches were filled in, and about a hundred thousand Territorials hitherto employed for coast defence were diverted to other duties or disbanded.7 At a few commercial and naval harbours the guns and searchlights comprising the 'fixed defences' were retained in the hands of skeleton garrisons assigned to 'care and maintenance'. In theory the defences so distinguished could be rapidly returned to active service in an
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    emergency; but in practice their armament was already on the verge of obsolescence, so that they would be of limited value unless it was replaced or modified in the light of recent developments in naval gunnery. Strong objections to modification or replacement were, however, made not only on the score of expense, but also on the ground that a number of strategists believed that coast-defence artillery had had its day and should be superseded by other weapons. As we shall see in later chapters, the outcome was a long period of controversy, during which the coast defences were neither superseded nor made efficient.


    Retrenchment had, however, more far-reaching consequences than impoverishment of the coast defences, awkward though that proved to be when the fear of invasion was revived in 1940. A long-cherished principle of British strategy, never formally abandoned in the postwar period and afterwards reaffirmed in the light of fresh considerations, was that the defence of the United Kingdom would be gravely prejudiced if the Low Countries fell under the sway of a first-class power even potentially hostile to Great Britain. Yet within a few years of the Armistice the British Army found itself so circumscribed by financial limitations that the despatch of a substantial Expeditionary Force to prevent such an occurrence, or assist a Continental ally in doing so, seemed quite out of the question.8 Ultimately such a force was indeed made ready and despatched; but the long years of deprivation did not make its creation any easier, nor did they tend, in the meantime, to foster a resolute diplomacy or a sturdy body of tactical and strategic doctrine. The navy, too--in theory always ready to protect the country against unexpected dangers--was in practice so curtailed by retrenchment that at one stage some ships nominally in full commission could not be fully manned without reservists intended for wartime expansion. Moreover, as we shall see, the grand strategy entailed by post-war diplomacy was such that a crisis at home might well find the bulk of our naval strength in a distant theatre.


    As a newcomer with no pre-war peace establishment to serve as a standard for its post-war needs, the Royal Air Force was in some ways still more badly placed than the other services to resist the onslaught of retrenchment. By 1921 its whole strength barely sufficed to meet the needs of the army and navy for direct support, so that nothing remained for independent tasks which its leaders wished to tackle.9 As for the air defences--at that time primarily the concern of the War Office, although the air force was responsible for providing fighter squadrons--they were so vigorously pruned that, within two years of the Armistice, nothing was left of them except a substantial quantity of stored equipment, a small Anti-Aircraft School, and the nucleus of an Anti-Aircraft Brigade (later known as the 1st Air Defence Brigade)
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    intended to support an army in the field. By the end of 1920 not a gun or a searchlight was deployed for the defence of London, and not one fighter squadron was specifically assigned to home defence.


    (iii)


    In the main, the size and scope of the national defences during the period of rather more than a decade which began with the Armistice and ended with Japanese defiance of British interests at Shanghai were governed by political considerations. These embraced a variety of social, financial and economic factors, besides others not so easily defined. But if, with few exceptions, purely strategic arguments were not decisive in this field, it does not follow that no account was taken of them. Since the early years of the century elaborate machinery for the study and discussion by ministers, service experts and officials of questions of national defence in time of peace had existed in the Committee of Imperial Defence, with its permanent secretariat and sub-committees. In 1919 this complex was once more set in motion, although the main committee did not meet till 1920. In the meantime the first post-war Coalition Government, under Mr. Lloyd George, had adopted, for the purpose of preparing revised financial estimates to meet the sudden cessation of hostilities, the assumption that no measures need be taken in contemplation of a major war involving the British Empire during the next ten years. Whatever its value as a temporary expedient, the 'ten-year rule'--as it soon came to be called--was worse than useless as a long-term basis for strategic planning, since it begged the question which strategic planning is called upon to answer. Nevertheless so comfortable was the rule to the ears of many whose sense of logic would seem, in this instance, to have been overpowered by their reluctance to face unwelcome issues, that successive governments continued to affirm it implicitly or explicitly until 1932. On the other hand, the rule was seldom applied with the strictness which might have helped to reveal its inherent fallacy.


    The first great question--described by Mr. Lloyd George as the most important and most difficult the Committee of Imperial Defence had ever had to face--which arose in the post-war years concerned the future of the navy and of British naval strategy.10 Some critics argued that the big, heavily armed 'ship of the line' or 'capital ship', which had been the keystone of our naval armament for several centuries, had outlived its usefulness, and that the country would do better to invest its diminished wealth in submarines and aircraft. After hearing evidence from several sources the Government rejected that view, and came to the conclusion that the capital ship remained a
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    major instrument of policy.11 But they still had to decide what policy they wished the navy to promote. In 1920 the chief naval powers other than Great Britain were Japan and the United States. Both countries had gained in strength and political importance since 1914; both were manifestly contemplating programmes of naval and commercial expansion which threatened to bring them into conflict, and which separately challenged the supremacy hitherto exercised on the High Seas and in the world's markets by Great Britain. Of the two, America was financially the stronger and technically the more advanced. Had they applied the traditional touchstone of British policy as their predecessors had done in face of German naval ambitions earlier in the century, the Government could scarcely have avoided the conclusion that they must meet the challenge by building ship for ship with the United States and preparing bases for a possible Atlantic war. But there were a number of objections to that course, of which by no means the least weighty was that the vast resources of a competitor whose growing population would enable her to raise huge sums by taxation made a favourable outcome to such an armaments race unlikely. After long debate the Government decided not to put the matter to the test unless attempts at accommodation failed.12 ln due course, therefore, the country accepted at Washington a naval bargain designed to keep expenditure within close limits, but one which carried a grave risk of conflict with Japan.


    The effects on every aspect of the national and Imperial defences, including the home defences, were profound. For the next decade and more, virtually all strategic planning was overshadowed first by the assumption that no major threat would arise for at least ten years, secondly by the belief that the ultimate danger lay in the Far East. Accordingly a problematical Far Eastern strategy had first claim on such sums as successive governments were willing to allot to any far-reaching measure of readiness for war. Chief among the measures contemplated were the construction and defence of a great new naval base at Singapore, and with it the accumulation of stocks of oil intended to enable the Admiralty to send the main fleet to Far Eastern waters with a reasonable assurance that it would be fit to fight when it arrived. In theory, home defence and the defence of maritime trade continued to rank equally as first charges on the navy; but in practice the naval strength available at home if the main fleet went to Singapore would suffice to defend the country only if European navies remained weak or their possessors friendly. Meanwhile, for want of a better yardstick, preparations for home defence were measured in most respects by the admittedly improbable assumption of attack by France, since France was the strongest European power after the defeat of Germany and the collapse of Russia. Reviewing the whole field of national and Imperial defence
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    in 1921, the Committee of Imperial Defence came therefore to the understandable conclusion that no comprehensive revision of the army's plan of home defence was needed.13 And a later ruling that, at worst, the army might have to repel landings by the equivalent of one division scarcely controverted that conclusion.


    Such, then, was the prevailing climate of strategic thought during the years when the demands of economy, retrenchment and reform were suffered to reduce the national defences to a level which appears in the light of present knowledge dangerously low. In the circumstances discussion of defensive measures, except in the Far East, was bound to seem unreal. If the only redoubtable European country was France, who had long since abandoned her maritime ambitions and was clearly far more concerned with her eastern frontier than with the fogbound island off her northern coast, there could be little danger in lowered naval and military establishments, obsolescent coast defences and inadequate equipment. And indeed there was no immediate danger in these things as long as that assumption remained valid. The long-term disadvantage of such an outlook was, however, that on the triple pretext that economy was paramount, the threat unreal and the remedy uncertain, measures whose value was not dependent on the direction from which attack might come were postponed until their cumulative cost became prohibitive. Like a man who dreads an annual visit to the dentist, successive governments postponed attention to the coast defences, for example, until their overhaul appeared so great a task that the only course they could contemplate was a further postponement attended by still more drastic penalties.


    (iv)


    When the Government adopted the principle that measures of home defence in the post-war period, insofar as they were governed at all by purely strategic factors, should be based on the hypothesis of war with France, they by no means accepted the implication that an armed dispute with the sharer of so many recent trials was even remotely probable. On the contrary, that contingency seemed almost inconceivable. Acceptance of the hypothesis as a working assumption implied no more than recognition that defensive preparations must be measured by some standard, and that the most convenient standard--at least on the short view--was the potential striking power of the nearest and strongest European country. But when the assumption came to be applied to the shaping of the air defences, the process led to some conclusions which had scarcely been foreseen.


    For long periods during the lifetime of the first post-war Coalition Government some of the most important functions of the Committee
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    of Imperial Defence were entrusted to a Standing Sub-Committee headed by Mr. A. J. Balfour, the former Conservative Prime Minister. Inasmuch as Mr. Balfour had played a leading part in the formation of the Committee of Imperial Defence some twenty years earlier, the choice was appropriate. On the other hand, it could be argued--and was argued by some critics of the Government--that so large a measure of responsibility for national and Imperial defence ought not to be exercised by anyone but the Prime Minister in person.


    It thus fell to Mr. Balfour to hear, in the first instance, the case for providing, in peacetime, a system of air defence to take the place of that created during the war years and perhaps too hastily abandoned when the war was over. The issue first arose in consequence of a claim made by the Air Ministry to a bigger share of responsibility for national and Imperial defence than that department had yet undertaken. The dangers of air attack had indeed been considered at least as long ago as 1912, when the decision was made to install a few guns for the defence of naval magazines near Chatham. Later it became clear that not only naval and military establishments but also centres of population must be protected, if only to ensure that the threat of air attack did not disrupt the productive effort of civilians deprived of the moral support which such protection gave, and that the authorities were not unduly hampered in their prosecution of the war by complaints from those whose lives and property might be assailed. The experience of the war showed that aircraft, though their obvious military function was reconnaissance, could in fact be used for a variety of warlike purposes. Among them were the reduction of gun-positions and other purely military targets normally tackled by artillery, and also the bombing of more distant objectives, such as factories and cities, which artillery could not reach. Apart from ethical objections to some of these employments, their expediency was sometimes questioned on grounds of extravagance and uncertainty of aim; but proponents of the bomber had much to say in support of their contentions. Within a year or two the usefulness of the aircraft as a direct means of assailing battlefield targets was widely (but not universally) conceded, though the value of what was called 'strategic' bombing of objectives far behind the lines remained a controversial issue.


    In 1917 the 'strategic' school received powerful support from a memorandum written by Mr. Lloyd George and General Smuts as a corollary to one setting forth the administrative and logistic advantages of an air force separate from the other services.14 The authors, with little experience to guide them and writing undisguisedly in a prophetic strain, foresaw a day when bomber forces might strike decisive blows on their own account, reducing fleets and armies to a secondary
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    role. The sequel to the two memoranda was the creation of an autonomous air force, charged not only with the provision of squadrons for the direct support of fleets and armies, but also with that of a 'strategic' bomber force for use against such targets as those responsible for the higher conduct of the war might choose. A number of squadrons already earmarked for the bombing of Germany were then raised to the status of a distinct command, under an officer owing allegiance to the Supreme Commander, Marshal Foch, but with power to appeal to the War Cabinet in London.15 The designation 'independent bomber force', which was given to this formation, was perhaps unfortunate; for it seems to have led some critics to suppose that the necessity of subordinating the operations of the force to the broad pattern of Allied strategy had not been fully grasped.


    The Armistice put an end to the independent bomber force. Nevertheless the Air Staff did not relinquish their opinion that direct support for ships and troops was not the only, or indeed the most important, function of air power. In the controversy about the future of the capital ship which arose some two years later, Air Chief Marshal Trenchard, then Chief of the Air Staff and formerly in command of the independent bomber force, found an opportunity to draw attention to the use that might be made of bombers in a war at sea.16 Soon afterwards he followed up his arguments by asking the Government to entrust to the air force certain specific tasks, including the primary responsibility for defending the home country against virtually all forms of direct assault, whether by sea or air. He did not claim that aircraft alone could repel invasion, but suggested that any ships or soldiers needed might be subordinated to the air force, just as air squadrons were subordinated to fleets and armies when predominantly naval or terrestrial actions were in view.17


    The weight of orthodox opinion, coupled with the considered view of the Government that the capital ship was still the mainspring of sea power, soon compelled the Air Staff to abandon the revolutionary proposal that the air force should replace the navy as the principal opponent of an assailant who came by sea.18 There remained the suggestion that they should undertake the duty of repelling one who came by air. Early in the recent war the air defences had been controlled by the Admiralty, but later their supervision had passed to the General Staff, who had performed the task with some success and who now showed little desire to relinquish it. Indeed their view was that, if an Air Ministry was necessary at all, its functions should be confined to the development of civil aviation and the provision of such aircraft or air formations as might be needed by the army and the navy.19 A further argument against the Air Staff's claim was that they had shown no eagerness to assume the burden in 1918, when the
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    Air Ministry came into being; but it lacked conviction, since circumstances may legitimately alter cases. When all was said, the fact that the Air Ministry had no responsibility for air defence, except the duty of providing squadrons for the purpose when they were demanded, remained an anomaly which at least deserved investigation.


    In the course of the enquiry thus set in train, Mr. Balfour was much struck by the disparity between the country's air resources and those of the only foreign power within striking distance. France was understood to possess a mobile striking force of about three hundred bombers and three hundred fighters, apart from army support squadrons and a Colonial air force of some weight. The nearest equivalent in Great Britain amounted to fewer than forty aircraft. Admittedly the obvious function of the French air striking force was to prevent a violation by Germany of the Treaty of Versailles, and its use against the United Kingdom was exceedingly unlikely. But Balfour argued that even the bare possibility of attack by such a weapon was perilous. So huge a disparity between the striking forces of the two countries seemed to him bound to weaken British diplomacy, inasmuch as it enforced dependence on the goodwill of a neighbour. He asked his colleagues whether they were content to accept that situation, or alternatively were willing to provide a metropolitan air force strong enough to change it.20


    On close examination Balfour's arguments appear by no means overwhelming. His contention that 'a continuous torrent of high explosives at the rate of 75 tons a day for an indefinite period' would paralyse the War Office and the Admiralty and render London uninhabitable, either in fact or in the popular estimation, was not supported by much evidence available then or now, though the effects of such an onslaught on a city unprovided with active or passive defences would doubtless have been serious. Moreover his implied assumption that the only answer to attack by a foreign air force was the provision of a rival air force in this country, while it accurately reflected Trenchard's views, was open to some doubt. It could be argued--and was argued by the Admiralty--that, if the hypothetical enemy did indeed take so improbable a course, prompt naval action against her ports might well persuade her to call off the venture long before an 'indefinite period' of bombing had produced the effects foreseen by Balfour.21


    There were, however, other arguments for air expansion which may have influenced the Government quite as much as Balfour's warning. At home a section of the public which believed, with the Prime Minister and General Smuts, that the bomber might become the master-weapon of the future strongly supported the Air Staff's claim to substantial recognition; abroad, adherents of the 'strategic' doctrine of air power might interpret failure to give practical
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    expression to it as a sign of weakness on the part of a country hitherto regarded as its chief exponent. Finally the future of British commercial aviation, like that of its military counterpart, was clearly bound up with nourishing aircraft factories. Even on purely economic and financial grounds there was much to be said for nourishing a branch of industry which would certainly languish without orders from the air force.


    In the light of such considerations the Government decided, in the spring of 1922, to meet the Air Ministry's desire for the leading role in air defence, and a few months later accepted a scheme for the provision of a metropolitan air force of fourteen bomber and nine fighter squadrons.22 The proportion of bombers to fighters reflected the Air Staff's faith in the axiom that offence was the best means of defence.


    The transfer of responsibility for the air defences from the War Office to the Air Ministry was left to the two departments to arrange as best they might.


    Outwardly, the simplest method would have been for the former to hand over to the latter all the air defence formations hitherto at its disposal; but in practice that course would have led to many difficulties. The army's anti-aircraft artillery and searchlight units were the nucleus of a formation intended to guard an Expeditionary Force during mobilisation and in the field; hence their loss would have deprived the service of resources needed for a purpose clearly distinct from home defence. Again, the officers and men concerned could not have been transferred en blocto a new master without some hardship and much administrative complication; at the same time the air force was not itself in a position to man the formations, and had little experience of anti-aircraft gunnery. Finally, a transaction on that scale would have saddled the Air Ministry with burdens from which it might well shrink, especially as the Air Staff held that excessive preoccupation with purely defensive measures was to be avoided as inimical to development of the offensive arm which they regarded as the best means of deterring an aggressor or defeating him.


    The outcome was an arrangement which substituted one set of problems for another. The departments agreed to adhere to methods previously contemplated, insofar as the War Office would continue to provide and man such guns and searchlights as might be necessary for air defence at home, and the Air Ministry to provide and man the fighter squadrons needed to complete the purely defensive component of the system. In addition the Air Ministry would furnish an offensive component in the shape of a substantial bomber force. As the Air Ministry were now to be the masters, the War Office would consult them about the 'primary disposition' of the guns and searchlights, and the principles governing their employment. Operational control of the whole complex would be exercised by an air officer.23
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    Although perhaps the best that could be made, this bargain was ' 111 all respects a satisfactory one for either party. On the one hand, Air Ministry assumed a welcome yet onerous responsibility for functioning of the system, without gaining effective control over technical development of that part which was manned by soldiers; on the other, the War Office lost the power of deciding when guns should fire or searchlights be brought into action, but not the burden of providing, manning and financing them. To promote co-operation in matters of research, development, 'primary disposition' and tactical employment, an existing sub-committee of the Committee of Imperial Defence, hitherto concerned only with home ports, was renamed the Home Defence Committee and given power to consider questions of air defence. In practice, neither the War nor the Air Ministry found much occasion during the next few years to remit such problems to that body. During that time those which called for joint consideration were either discussed informally entrusted to small committees set up as the need arose.


    The Government's decision to adopt the plan for a metropolitan force found the War Office and the Air Ministry in the thick of negotiations connected with the transfer of responsibility. A joint-service committee had recently been established under Air Chief Marshal Trenchard to discuss the creation of a bomber force and the organisation of a defensive zone. Its first step was to instruct a sub-committee to consider the second point.24 The sub-committee, headed by Air Commodore J. M. Steel of the Air Ministry and with Colonel W. H. Bartholomew of the War Office as leading representative of the War Office, went on the assumption that the nine fighter squadrons recently sanctioned by the Government would be available by 1925. Their plan, to which we shall revert, may be regarded as the direct, though somewhat remote, forebear of the system which enabled the country to survive the German onslaught in 1940.


    (v)


    The twenty-three squadron scheme of air expansion was accepted and announced by the Coalition Government in August, 1922. Its obvious weakness was that it fell short of the situation it was outwardly designed to meet. Ostensibly at least, its purpose was to protect the country against a possible attack by some three hundred bombers supported by the same number of fighters. Yet it made provision for only nine regular and five auxiliary bomber squadrons with a total establishment of 158 aircraft. If Balfour's warning provided any real basis for the existence of the force, that number was manifestly inadequate. According to the sponsors of the scheme, the
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    strength could be swelled in an emergency by reserves and training units; but any emergency which justified so desperate an expedient would have to be both very grave and of very brief duration.


    That the scheme would be open to such criticisms did not escape the Government when they adopted it; but on several grounds they were reluctant to aim higher. One good reason was that the Air Ministry believed that rapid expansion would be difficult, and had indeed begun by putting forward a still more modest programme. On that ground alone, ministers may well have felt that small beginnings were preferable to an ambitious project for which recruits and political support might not be forthcoming. Perhaps an even stronger argument was that, as the danger of attack by France was merely hypothetical, the size of the French air striking force was not a true criterion of this country's needs; but to put the matter thus might have invited the rejoinder that, if that were so, the case for a metropolitan air force had not been made out. In the light of subsequent events we may perhaps conclude that at any rate the number of squadrons proposed was not too great, especially as henceforward the metropolitan air force formed the main reserve for air formations overseas.


    Within the next few months new factors threw fresh doubt on the adequacy of the proposals. Towards the end of 1922 the Coalition Government was replaced by a Conservative Government led first by Mr. Bonar Law and later by Mr. Stanley Baldwin. Thus the scheme came under the eyes of an administration keenly critical of much that had been done or left undone in the field of national and Imperial defence. Soon afterwards Franco-British relations were temporarily overclouded by differences of outlook on the reparations problem; and after French troops had occupied the Ruhr, a serious dispute with our Continental neighbour, though still unlikely, may well have struck observers as rather less so than it had seemed six months before.


    Soon after taking office the new administration appointed a committee under Lord Salisbury 'to enquire into the co-operation and correlation between the Navy, Army and Air Force from the point of view of National and Imperial Defence generally'. The Government had in mind such questions as the advantages and disadvantages of a suggested Ministry of Defence, and the possibility of improving on existing arrangements for the provision and employment of air squadrons working with the fleet. But they asked the committee to deal also with 'the standard to be aimed at for defining the strength of the Air Force for purposes of Home and Imperial Defence.25 After hearing evidence from Air Chief Marshal Trenchard, who stressed the potentialities of the bomber and mentioned indications that the French were planning a big expansion of their air force, Lord Salisbury
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    and his colleagues came to the conclusion that the existing disparity between British and French air power created a 'menacing' position calling for prompt action.


    The sequel was the adoption by the Cabinet, on 20th June, 1923, of a new scheme of air expansion designed to provide in the first instance a metropolitan air force of fifty-two squadrons with a first-line establishment of 394 bombers and 204 fighters.26 The Government contemplated the attainment and maintenance of approximate numerical equality with the French air striking force, but expressed the hope that international agreement on the lines of the Treaty of Washington might help them or their successors to achieve it without cutthroat competition. While British and French diplomacy were out of step there was, however, little prospect of striking such a bargain.


    The Air Ministry were thus faced with the creation of a force considerably larger than that hitherto envisaged. And while such an extension of their kingdom was doubtless welcome--the figure of roughly 600 machines as a first step was indeed that specified by Trenchard--its attainment was not likely to be easy. Early in November the Secretary of State for Air, Sir Samuel Hoare, reported that, notwithstanding the Government's avowed intention of achieving air parity with France as rapidly as possible, the earliest date by which the fifty-two squadrons could be ready was the end of 1926.27 By that time, if the Air Staff's fears were realised, the French air force would also have expanded, so that parity would still be lacking. Moreover the Government could feel no certainty that such popular support for air rearmament as was forthcoming in 1923 would sustain them or their successors in the future. Nevertheless the programme made such a good start that by the autumn of 1925 twenty-five of the fifty-two squadrons were in being.


    Meanwhile the Steel-Bartholomew Committee had drawn up its defence plan.28 Although framed with the short-lived twenty-three squadron scheme in view, it deserves attention on its merits and as the ancestor of distinguished progeny. (See Map 1.) Its most important feature was an 'aircraft fighting zone' some fifteen miles deep and stretching round London from Duxford in Cambridgeshire to Salisbury Plain. The zone would be set well back from the coast in order that defending fighters might have time to reach the appropriate height while hostile aircraft were approaching. Warning of approaching raids would be given by distant sound-locators on the coast, and by a belt of advanced observer posts near the perimeter of the zone. The committee recommended that guns should be deployed both in an 'inner artillery zone' for the close defence of London, and also in an 'outer artillery zone' sandwiched between the aircraft fighting zone and the observer belt. Searchlights would be deployed in the inner artillery and aircraft fighting zones, but not in the outer
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    artillery zone, whose guns would fire only by day, and for the purpose of breaking up hostile formations and guiding fighters towards the enemy, rather than of engaging individual aircraft. Other 'inner' artillery zones would provide similarly for the close defence of major ports. Dependence on sound-locators and human observers was a limitation obvious enough to-day, but less apparent, and indeed less serious, at a time when aircraft flew comparatively slowly.


    The Steel-Bartholomew Committee estimated that, besides the nine fighter squadrons contemplated in the twenty-three squadron scheme, eleven anti-aircraft brigades (later called regiments) and seven searchlight battalions, with an aggregate establishment of 264 guns and 672 lights, would be needed to make their plan effective. Six of the artillery brigades and three searchlight battalions less two companies would be forthcoming under arrangements already contemplated by the War Office, who had begun to form two Territorial air defence brigades and were willing to make the 1st Air Defence Brigade available for home defence meanwhile.* But while there was no lack of guns in store, the bringing of these units up to strength, to say nothing of the raising of the others needed to complete the plan, was bound to be a long-drawn business.


    Important progress was made in 1924, when a committee headed by Major-General C. F. Romer went to work on the basis of a revised plan which reflected the new and larger scheme of air expansion. Among the members was Major-General E. B. Ashmore, whose command of the air defences guarding London and the south of England during the later stages of the recent war had been followed by command of the 1st Air Defence Brigade. General Ashmore could be reckoned the country's leading authority on air defence and had viewed with much misgiving the disbandment of the air defences after the Armistice. The tasks expressly assigned to the committee were concerned mainly with the devising of a suitable system of command, of measures needed to give warning of approaching raids, and (with the assistance of an expert sub-committee) of communications commensurate with the extent of the defences now envisaged. But their report was of wider significance, since it embodied much that had been added after the laying of the foundations of the post-war system of air defence by the Steel-Bartholomew Committee. The plan as it now stood made provision for three bomber groups located in Oxfordshire or Gloucestershire, in East Anglia, and in the neighbourhood of Salisbury Plain, and for ten fighter sectors. (See Map 2.) Of the seventeen fighter squadrons comprised in the fifty-two squadron scheme, fourteen would be divided between the sectors; the remaining three would work from forward bases near the coast. A new

    

    * The air defence brigades included both anti-aircraft 'brigades' and searchlight units.
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    Map 2.

    The Fifty-Two Squadron Scheme

  


  

  


  


  
    command called Air Defence of Great Britain would direct the operations of bombers, fighters, guns and searchlights, but would delegate immediate control of all but the bomber force to a subordinate command called Fighting Area. Executive orders to gunners and searchlight crews, however, would necessarily pass through army channels. The needs of the inner and outer artillery zones were assessed, as before, at 192 guns in eight brigades or regiments; but defended ports, to which the Steel-Bartholomew Committee had proposed to allot 72 guns and 168 lights, were no longer expressly included in the plan.29


    Among the consequences of the Romer Committee's report were the commencement of recruiting for a new Observer Corps, whose members would undertake the important task of reporting the movements of aircraft across those parts of the country which lay open to attack; and establishment of the new commands which the committee recommended. At the beginning of 1925 Air Marshal Sir John Salmond took up the post of Air Officer Commanding-in-Chief, Air Defence of Great Britain. Clearly the post would be a difficult one, for much that lay before him and his successors was uncharted country. The problems of air defence had changed considerably since the Armistice and were bound to change still more in the future. Moreover the instrument devised for their solution was both untried and inherently imperfect. The dual chain of command through air and army channels, which followed inevitably from the bargain struck in 1922, gave rise in practice to difficulties which only the personal qualities of those called upon to make the system work could overcome. Excessive delegation of authority to Fighting Area, on the other hand, was a weakness not difficult to remedy. Apart from all this, clearly many years of hard work would be necessary to complete the intricate network of communications needed for control in war, extend the observation system over the whole of the area threatened with air attack, and raise the Territorial units ultimately required to man the guns and searchlights. And a point which should have been obvious to all, but may not always have been grasped, was that until those things had been done, the progress of the fifty-two squadron scheme would remain a most misleading index of the country's ability to resist attack.


    In the outcome progress in some of these fields was very slow. We have seen that by the autumn of 1925 nearly half the squadrons envisaged in the scheme of air expansion were in existence; but in other respects the air defences were still in their infancy when that stage was reached. The best part of another year was needed to extend the observation system round the coast from Suffolk to Hampshire.30 Recruiting for the two Territorial air defence brigades whose formation was announced in 1922 had made some progress, but both
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    brigades were still much below establishment. And for many years to come such Territorial units as did exist were seldom able to take part in the annual air defence exercises, for their brief periods in camp were necessarily devoted largely to general military training and to gunnery exercises which could not be fitted into the Air Ministry's arrangements.31


    Meanwhile, relations between France and Great Britain had improved and the threatened expansion of the French air force seemed to have been shelved. The prospect of an accommodation between France and Germany threw an unwonted gleam of sunshine on the European scene, presaging conditions which might favour a general scaling-down of armaments and a consequent lightening of taxation. In these circumstances a committee under Lord Birkenhead met' to consider whether the fifty-two squadron scheme of air expansion could be modified or suspended in the interests of goodwill and economy. In November, 1925, the Birkenhead Committee came to the conclusion that the scheme ought not to be abandoned, but that its completion could safely be put back for some years.32 Accordingly a new Conservative administration, in office after a brief period of Labour rule, responded to the news that the scheme could not in any case be completed before 1930 by deciding that completion in 1936 would do.33 Four years later Mr. Ramsay MacDonald's second Labour Government, faced with an apparently still more urgent demand for economy, postponed completion until 1938.34 A third postponement resulted from the 'armament truce' observed in Britain while the Disarmament Conference was sitting at Geneva between 1932 and 1934.


    Whatever their political merits, from the standpoint of those who ultimately bore the burden of air defence in the war with Germany these delays were highly inconvenient. In 1923 the Air Staff, notwithstanding their advocacy of air parity with France, had viewed the substitution of the fifty-two for the twenty-three squadron scheme with some misgivings, not because they thought the smaller scheme the better but because they feared the effect of disrupting plans already set in train. Having waived that objection, accepted the larger scheme and thereby agreed to direct their steps towards a more distant goal, they may have felt that they had earned the right to complete at least the first stage of their journey without interruption. In practice they were not allowed to do so. Some years later a spokesman of the Air Ministry expressed the view that the root-cause of the difficulty experienced after 1934 in matching German air expansion lay in the postponements begun in 1925. However that may be, the student may well wonder whether the Birkenhead Committee fully grasped how far the country really was from security, despite the apparent progress made since 1923. Certainly their recommendation caused much dislocation of plans already laid, and not easily recast to suit
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    requirements which changed twice more in the next few years. On the other hand it has been argued that on balance postponement did less harm than good, inasmuch as limitations of quantity tended to direct the minds of airmen to quality, thus focusing attention on researches which culminated in far-reaching technical improvements. But the argument is unconvincing. If the fifty-two squadron scheme had been completed in 1930, the state of the air defences would still have left no doubt that only unremitting attention to quality could make them strong.


    As it was, the immediate effect of the decision of 1925 was that in the next three years only six squadrons were added to the home defence force. On the date laid down in 1923 for completion of the scheme, the strength of the force stood therefore at thirty-one squadrons instead of fifty-two. No new squadrons were formed in the financial year 1928-1929, but in 1929-1930 six squadrons were added, in 1930-1931 another two, and in 1931-1932 three more. Thus in the spring of 1932 the force was ten squadrons short of its full complement. Meanwhile nearly nine years had passed since the announcement that the whole force was to be formed as rapidly as possible.


    One benefit which might be expected to have followed the diminished rate of progress was a better balance between air and ground components. But in fact the gap grew wider. The public had lost the taste for soldiering, the War Office had little money for any but the most urgent measures, and anti-aircraft experts, aware that since the Armistice the technical progress of aircraft had outstripped that of the defences, were in no position to attract recruits by lavish displays or promises of high achievement. Reluctance on the part of the authorities to endorse large measures of expansion until fresh researches had restored the balance would therefore have been understandable even if funds had been available to pay for them. Meanwhile the few who needed no inducement to volunteer were ill supported by their fellows, and the air defence formations sponsored by the army made only modest headway. By 1928, when three-fifths of the air expansion squadrons were in being, all the artillery and searchlight units needed for the inner artillery zone enjoyed a shadowy existence, but were able to man less than half their establishment of guns and lights. Elsewhere the situation was still worse. In the outer artillery zone only one battery towards the twelve recommended by the Romer Committee had been formed; eleven of the twenty searchlight companies needed for the aircraft fighting zone were in existence, but their average strength was about one half of their establishment and they had eight lights apiece instead of twenty-four. By concentrating all available troops and lights the authorities could have manned two sectors out of ten. The Observer Corps, appealing to a section of the public whose inconspicuous achievements deserve
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    high praise, had made some progress, but still numbered only four groups centred on Colchester, Maidstone, Horsham and Winchester. Another fourteen groups were needed to complete the scheme.


    In the next four years a number of changes were made in the light of experience gained since 1923. At the beginning of 1929 certain responsibilities in regard to the Observer Corps were transferred from the War Office to the Air Ministry, mainly on the ground that the air force were the chief users of the information furnished by the Corps, and were better able to stimulate recruiting.35 A retired air force officer (Air Commodore E. A. D. Masterman) was appointed Commandant; and the Air Officer Commanding-in-Chief, Air Defence of Great Britain, became responsible for training and was authorised to call out the Corps if the need arose. The Corps remained a civilian body, raised and paid or reimbursed through the agency of the Chief Constables in the areas concerned; the members were sworn in as special constables and were required to signify their willingness to be called out if they were needed. As a result of close reasoning from practical trials the decision to exclude searchlights from the outer artillery zone was rescinded; and in due course the guns and lights of the Thames and Medway area--originally an outlying artillery zone like the other defended ports--were incorporated in the scheme. Both changes were steps towards the later ideal of a unified air defence scheme covering all threatened areas. But their immediate effect was to increase still further the disparity between the number of lights approved and the number that could be found and manned.


    The outcome of nine years' work was, therefore, that when in 1932 a grave warning from the professional heads of the fighting services, coupled with a manifest decline in international relations, forced the Government to abandon the assumption that there would be no major war for a decade, four-fifths of the air expansion scheme had been completed, but the Territorial formations needed to man guns and searchlights had less than seven-tenths of their peace establishment and only about one-third of the numbers they would need in war. There were still only eleven searchlight companies towards the twenty needed in the aircraft fighting zone, the four artillery brigades assigned to the outer artillery zone continued to be represented by a single battery, and there were no searchlights in that zone, although their provision had been sanctioned two years earlier. Few opportunities had been found for realistic training by all arms together, communications were incomplete and the warning system was notoriously inadequate. Had war come soon, many parts of the air defence system would have been lacking and no part could have functioned with full efficiency.36 But as the outbreak of hostilities was in fact postponed for seven years, the deficiencies of 1932 are perhaps of less importance than the use made of the respite.
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      Chapter II

      DISARMAMENT AND REARMAMENT

      (1930-1938)

    

    (i)


    AMONG reforms proposed by the Salisbury Committee in 1923 was an important change in relationship between the central administration and the professional heads of the three fighting services. The Chiefs of Staff, said the Committee, should not merely be advisers on questions of sea, land or air policy respectively, each answerable to his own Board or Council, but should have 'an individual and collective responsibility for advising on defence policy as a whole, the three constituting, as it were, a Super-Chief of a War Staff in Commission'.1


    The outcome was a new complex of sub-committees of the Committee of Imperial Defence, consisting in the first place of the Chiefs of Staff themselves, and secondly of a number of lesser bodies dealing with such aspects as planning and intelligence. In 1926 the Government defined the individual and collective responsibility of the Chiefs of Staff for tendering advice on matters of joint concern in a formal warrant given to each of them.2


    Thereafter reports and memoranda submitted by the Chiefs of Staff to the Committee of Imperial Defence, both in their joint capacity and separately, drew a picture of weakness which grew more alarming as the international outlook darkened. At the beginning of the 1930's the army was smaller than in 1914 and was not organised for war in Europe--facts whose significance for home defence we have already noted.* Instead of being able to mobilise six infantry divisions and one cavalry division in less than three weeks, as in 1914, the War Office were in a position to mobilise within that time only one infantry division and one cavalry brigade.3 At sea the navy had a margin of strength over any likely enemy, but professional opinion held that the limit of fifty cruisers imposed by the London Naval Treaty of 1930 was twenty less than the smallest number needed to

    

    * See p. 5.
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    safeguard ocean trade.4 Moreover stocks of material for local naval defence had been pared so much in ten years of economy that a crisis overseas, could not have been met without denuding the home country.5 The coast defences, almost wholly neglected since the war, were so much out of date that there was not a port in the United Kingdom, nor indeed throughout the Empire, whose guns were not outranged by those of a modern six-inch cruiser.6 The air defences, as we have seen, were still a long way from completion, and the role of aircraft in maritime defence had yet to be determined.7


    These facts were well known to the Government, but circumstances did not favour any radical reform. The country faced an economic and financial crisis which admittedly created a big reserve of labour, but which also made the measures needed to rearm the country appear untimely in the eyes of many statesmen of all parties. Moreover a large section of the public was undeniably opposed, on grounds which had little to do with finance or economy, to any move which smacked of war, and was not convinced that the best way to avoid war was to build up armaments.


    There were also technical obstacles in the way of any large expansion of the defences, particularly in the air. Since the Armistice, progress in the art of air defence had been outstripped by the development of the bomber, so that even completion of the fifty-two squadron scheme and the complementary Romer Plan would not have made the country safe, especially as no probable enemy offered a target comparable with London. In 1918 General Ashmore had been able to put up fighters when approaching raiders crossed the coast, with some hope that they would intercept the enemy before he reached his target. But the speed of the bomber had doubled since that time and was likely to increase still further, so that nowadays the corresponding order must be given when the enemy was still some miles out to sea.8 Huge 'acoustic mirrors' made of concrete offered some hope of getting the necessary warning, but experiments at Hythe in Kent, where the building of a mirror two hundred feet in length was sanctioned, were disappointing. Many other measures were considered, including devices to detect the heat emitted by the engines of approaching aircraft, or the electrical effects created by their ignition-systems or by proximity to a magnetic field.9 All had grave defects. Unless the problem could be solved--and for some years no solution was in sight--the air defences would have no choice but to keep fighters on patrol whenever danger threatened. Such a course would quickly wear their squadrons to a standstill. Not knowing that the answer would be found within the next few years, Mr. Baldwin thus had reason on his side when he confessed in 1932 that 'the bomber would always get through'.


    Meanwhile, if the danger of air attack were real and could not be
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    averted by naval power, the only action which seemed open to the Government was either to build a bomber force strong enough to deter aggression, or alternatively to strive for immunity by diplomatic means. The first course would be expensive and might entail the creation of an expeditionary force sufficiently numerous and well-equipped to hold or capture bases on the Continent. Moreover it might not achieve its object. The second promised to be cheaper, and might appeal more strongly to a public already heavily taxed and judged unlikely to support a major programme of rearmament. Furthermore, it had implications of special interest to a maritime country. By taking the lead in diplomatic action which removed the menace of the bomber, Great Britain would not only confer a benefit on humanity, but would also earn the reward of an honest broker if naval power again became the arbiter.


    Accordingly, for reasons which may not have been solely idealistic although they certainly reflected a genuine preference for peaceful methods of adjustment, British statesmen worked hard during the next few years to secure a general scaling-down of armaments. At Geneva and elsewhere attempts were made to ban the bomber, or at least to bring about a drastic limitation of air power. As the Air Ministry were naturally reluctant to forgo a weapon in which the Air Staff had much faith, the views expressed by their spokesmen were not always easy to reconcile with those of other British delegates. But such divergences had little or no effect on the main issue. The banning of the bomber was defeated by the difficulty of devising any formula or course of action which would prevent an aggressor from dropping bombs from aircraft not defined as bombers.10 Similarly, abolition of military aircraft in general was dismissed on the ground that civil aircraft could be applied to warlike ends and could not be abolished or effectively controlled. After long discussion even limitation of size or numbers was rejected, no agreement on any major issue having been reached among the powers.11 Meanwhile little had been done to strengthen the national and Imperial defences, for British statesmen argued that any major measure of rearmament would be inappropriate while the negotiations were proceeding.


    (ii)


    The country's armaments, and not least the home defences, were thus in a poor state when the hope of a long peace began to fade. When the future of Singapore was discussed in 1925 the Foreign Secretary, Mr. Austen Chamberlain, had told the Committee of Imperial Defence that in his opinion any major clash in the Far East would be heralded by danger-signs in Europe.12 In the meantime Japanese ambitions in
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    China, if they threatened British interests in that country, would also threaten those of the United States. By presenting a united front the two English-speaking powers should be able, in his view, to ensure that any action taken by Japan was not offensive to them.13


    Five years later danger-signs in Europe were not lacking. At the general election held in Germany in the autumn of 1930 extremist parties of the Right and Left gained nearly a third of the votes cast. In the following spring the Chief of the Imperial General Staff, Sir George Milne, told the Committee of Imperial Defence that 'nothing was clearer' in the contemporary scene than the 'gradual emergence of a revisionist blocof powers consisting of the ex-enemy states and Italy.14 In June the committee nevertheless reaffirmed the assumption that there would be no major war involving the British Empire for ten years.15 A few months later Japan began military operations in Manchuria and early in 1932 she attacked Shanghai. Resolute action to safeguard British interests there was found impossible without incurring a risk of war which the country could not face; and the common front predicted by Austen Chamberlain was limited to vain attempts by both the League of Nations and the United States to adjust the Sino-Japanese dispute by mediation.16


    The principles which had governed British strategy for the last decade and more thus stood condemned by failure to avert a situation prejudicial to the country's commercial interests in Shanghai and elsewhere in China. Moreover the 'China incident' had wider implications. Within a month of the crisis at Shanghai the Chiefs of Staff, referring ominously to 'the writing on the wall', called urgently on the Government to cancel the 'ten-year rule' and start providing for 'purely defensive' commitments without awaiting die results of the Disarmament Conference assembling at Geneva.17 Among the shortcomings to which they drew attention was the poor state of the home defences, including the weakness of the coast defences and the incompleteness of the scheme of air defence.18


    The Government accepted the first recommendation, but were reluctant to apply the second as long as they retained the hope that international agreement might spare the country measures of rearmament which seemed to them financially and economically unacceptable. They nevertheless approved completion of the naval base at Singapore and its permanent defences by 1936, authorised certain naval and air measures designed to strengthen its position in the meantime, and appointed a committee under Mr. Baldwin to study the broad aspects of coast defence throughout the Empire.19 The chief effect on the home defences was the diversion of an air squadron to Singapore.


    Soon afterwards events in Europe brought the danger nearer home. Early in 1933 the National Socialist Party led by Adolf Hitler came
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    to power in Germany. On his own showing, Hitler was no enemy to Britain or the British Empire. He condemned the policy which had led his forerunners to challenge British naval power by seeking colonies across the sea, and pointed to the rich cornlands of European Russia as a proper field for expansion.* The goal could be attained, however, only by breaking through the ring of French alliances in Eastern Europe. Hence the course he seemed to favour was likely to bring him into conflict with France. Moreover, as the leader of a party with a strongly patriotic programme, he was logically committed to revisionist measures bound to be unacceptable to the French. Finally, some aspects of his domestic policy offended many foreigners who might not otherwise have been unsympathetic to German aspirations.


    When Germany rejected the promise held out at Locarno by leaving the League of Nations, observers in Britain saw some reason to fear a conflict in which their country might become embroiled. Regarded as recently as 1931 by the General Staff as the dominant power whose excessive armaments kept Europe in a state of tension,20 France began to assume once more the guise of a hard-pressed neighbour who might need support against aggression, and who indeed might claim it under the terms of the Locarno Treaty. The Chiefs of Staff reminded the Government that cancellation of the 'ten-year rule' had not removed the deficiencies to which the rule had given rise, and warned them that postponement of rearmament might be disastrous if the Disarmament Conference failed to achieve its purpose.21 Accordingly the Cabinet, recognising that failure at Geneva was now inevitable, appointed in November, 1933, a committee under their Secretary, Sir Maurice Hankey, to advise them how to meet 'the worst deficiencies' in national and Imperial defence.22


    (iii)


    Meeting for the first time on 14th November, 1933, the Defence Requirements Committee--whose members included the three Chiefs of Staff, the Secretary to the Treasury and the Permanent Under-Secretary of State for Foreign Affairs--took as their point of departure a recent dictum of the Committee of Imperial Defence that for the moment the chief danger lay in the Far East. Nevertheless they soon reached the conclusion that the 'ultimate potential enemy' was Germany.23 There was no evidence that Germany contemplated an attack on Britain or the British Empire, but plenty to show that she intended to pursue her aims without deferring to her neighbours. To

    

    * Mein Kampf, Eng. Edtn. (1939), p. 533.
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    what extent and in what circumstances Britain might consequently be called upon to honour her obligations under the Locarno Treaty was uncertain; but clearly the chances of an outcome which might put the country in jeopardy would increase as Germany rearmed. That she intended to rearm was plain. Accordingly the report submitted by the committee in February, 1934, laid much emphasis on the importance of putting the United Kingdom in a thoroughly defensible condition.24


    The General Staff believed that Germany might be ready for war by 1938 or 1939.25 Her navy seemed unlikely to become a serious threat within that time, but by concentrating on air power she might provide herself with a powerful offensive weapon. Aware that Germany had already begun to build an air force in defiance of the Treaty of Versailles, and perhaps influenced by Trenchard's evidence before the Salisbury Committee in 1923, the Defence Requirements Committee drew attention to the risk of air attack 'especially in the early stages of a war'. Like the 'bolt from the blue' which figured so much in discussions of defence plans before 1914, the newer conception of a 'knock-out blow' from the air at the very outset of a war owed more to speculation than to any evidence that the potential enemy contemplated such a move, but in course of time aroused much apprehension. Meanwhile the committee, although they urged completion of the fifty-two squadron scheme as a matter of 'first importance', themselves avoided any exaggerated reference to the danger. Recognising that the scheme (or more precisely the plan of air defence which it implied) would not protect the whole of the United Kingdom against attack from Germany, but mindful of their instructions to deal only with the 'worst deficiencies', they made no specific recommendation for a further increase in the home defence air force. They did, however, call attention to a probable demand for twenty-five additional squadrons for the defence of ports at home and abroad and for co-operation with the navy. They urged, too, that the public should be made acquainted with projected measures of passive air defence which had been studied in secret since 1925; suggested a moderate expenditure on coast defence and naval programmes, including local seaward defences against submarine attack; and recommended very strongly that a Field Force consisting of four infantry divisions, one cavalry division, two air defence brigades, one tank brigade and an air component drawn from the metropolitan air force should be made ready for despatch to the Continent within one month of the outbreak of hostilities. With such a force at its disposal the country would be able to co-operate with Continental powers in securing the Low Countries, where British bombers, fighters and observation posts could be deployed if they were needed there to ease the problem of defending London against air attack. The committee's
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    programme contemplated a capital expenditure of about seventy-one million pounds during the next five years; of that sum they proposed that roughly half should be devoted to the army, which had suffered most from recent economies.


    The Government agreed that, for new reasons, the old principle of securing the Low Countries still held good; and in July a statement to that effect was made to the House of Commons by the Foreign Secretary. Examination of the Defence Requirements Committee's proposals by a ministerial committee under the Prime Minister led, however, to the conclusion that the balanced force proposed by the former committee was beyond the nation's mean's.26 At the same time the Government were aware of a keen desire in the country for reassurance about the risk of air attack. They decided to reduce by about a third the capital expenditure proposed by their advisers, cut the army's share by about a half, and rely largely on the deterrent effect of a larger air force than that suggested.


    Meanwhile the Air Ministry had learned something of Germany's intentions. According to their information, the German Government had adopted a 'first-stage' plan designed to give by the beginning of October, 1935, a first-line strength of 576 aircraft, backed by adequate reserves and substantial provision for training.27 Thereafter the German air force would expand to 900 aircraft at the end of 1935, and would probably attain an ultimate strength of three or four divisions, each presumably about five hundred to six hundred aircraft strong. Further information digested in October and November indicated that the plan was being carried out, and that the second stage would give by the beginning of October, 1936, a first-line strength of 1,368 aircraft.*28


    To what extent the expansion of the Luftwaffe in its early stages kept pace with these projects the evidence which has reached us since the defeat of Germany does not clearly show. We know, however, that by the end of 1934 the Germans had formed, on paper, twenty-two of the forty-eight squadrons supposedly comprised in the first stage of their plan.29 The squadrons held 146 aircraft towards an establishment of 246. The German Air Ministry's total holding of military aircraft suitable for first-line units was 565, but many of these machines lacked engines or other necessary components.


    To counter the first stage of the German plan and as much of Germany's subsequent intentions as was known in the summer of 1934, the British Government adopted in July of that year a new

    

    * The first-line strength of German squadrons was reckoned as 12 aircraft, a figure later reduced to 9 by excluding immediate reserves supposed not to be strictly part of the first line. The 'second-stage' total without immediate reserves thus became 1,026.

     The German establishment seems to have included some immediate reserves, and was thus not strictly comparable with first-line strength as defined by the British Air Staff.
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    scheme of air expansion which replaced the fifty-two squadron scheme of 1923. Scheme A, as it was called, was designed to provide a metropolitan air force of forty-three bomber, twenty-eight fighter, four general-purpose (reconnaissance), four flying-boat and five Army Co-operation (tactical reconnaissance) squadrons by the end of 1938 or early in 1939.30 The numbers of first-line bombers and fighters contemplated in the respective schemes were thus as follows:


    


    
      
        	

        	  

        	52-Squadron

        Scheme

        	Scheme A
      


      
        	Bombers

        	

        	394

        	500*
      


      
        	Fighters

        	

        	204

        	336
      


      
        	

        	

        	 598 

        	 836 
      

    


    In addition, 124 general-purpose, flying-boat and Army Co-operation machines included in Scheme A were reckoned as part of the metropolitan air force, whose total first-line strength would thus amount to 960 aircraft. The scheme provided also for 292 overseas aircraft in 27 squadrons. Hence the whole strength of the Royal Air Force would amount to 1,252 machines in 111 squadrons.


    In principle, the great objection to Scheme A was that a threatened expansion of the British bomber and fighter force, unaccompanied by realistic preparations for war in Europe, would not necessarily persuade the Germans to forgo their ambitions. Indeed, it might induce them to hasten their preparations in the hope of striking while the ponderous mechanism of democracy was still gathering momentum. From a more immediate standpoint the chief weakness of the scheme was that it made inadequate provision for reserves.31 It allotted a small sum which would enable the air force to begin a war with something more than their bare first line, but deferred consideration of the bigger problem of keeping up the strength of the first line and the immediate reserve in a period of heavy fighting when losses were likely to exceed production. There was thus a grave risk that the potential enemy, by employing agents to discover how many machines the British aircraft industry was capable of producing and by calling arithmetic to his aid, might tumble to the fact that the Air Ministry's goods were nearly all in the shop window.


    Contemporary criticism was, however, directed largely to the size of the proposed force, as measured by first-line strength. Towards the end of November, 1934, Mr. Winston Churchill attacked Scheme A in the House of Commons. He alleged that Germany already possessed an air force which was approaching equality with the British; that in twelve months' time the Luftwaffe would be at least as strong,

    

    * Includes 24 torpedo-bombers.
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    and by the end of 1936 nearly half as strong again, as the Royal Air Force; and that by 1937 it would be almost twice the size of its competitor. Replying for the Government, Mr. Baldwin had no difficulty in showing that at any rate the first assertion was unfounded. He pointed out that, whereas the first-line strength of the Royal Air Force was 880 aircraft, of which 560 were at home, the Germans probably had from 600 to 1,000 military aircraft of all types. Whether they had yet formed any first-line units was uncertain. We have seen that five weeks later they had in fact formed a number of first-line units which were, however, very weak, and that they then had 565 machines of first-line type.* On the assumption that a number of trainers and other machines not of first-line type were entitled to rank as 'military aircraft', the figures quoted by Baldwin were well founded.


    Turning to the future, Baldwin went on to say that in twelve months' time the Royal Air Force would have a margin 'in Europe alone' of 'nearly fifty per cent', but that with respect to the more distant future he could make no forecast and that he could not look 'more than two years ahead'. Perhaps because the speech to which he was replying had contained a specific reference to 1936, at least some of his hearers took him to mean that he could look two years ahead but no more. The debate continued on the assumption that he had predicted a safe margin of superiority in November, 1936. Unfortunately he himself contributed to the misunderstanding, first by appearing to acquiesce in it at the time, secondly by avowing six months later that he had made a false prediction. The record shows, however, that his forecast was not ill-founded insofar as he intended to refer only to the position on 1st October, 1935. Privately he complained afterwards that he had not been given full particulars of the second stage of the German plan.32 ln fact, the particulars were circulated to the Committee of Imperial Defence two days after he made his speech.33 But Baldwin had been warned at least as early as July that the expansion predicted for the period ending on 1st October, 1935, was believed to be only the first stage of the German programme. Indeed, an appendix to a document which he himself signed on 16th July showed that, while the Royal Air Force would still have the advantage at the end of the first stage, subsequent expansion of the Luftwaffe would deprive them of it long before the end of the second stage was reached.34 Unhappily, in his attempt to meet Mr. Churchill's criticisms, he failed first to distinguish between the respective positions on 1st October, 1935, and at the end of that year, and secondly to rebut the presumption that he had predicted superiority in 1936.

    

    * See p. 27.
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    Meanwhile a new factor contributed to the confusion. Returning from a visit to Berlin in the early spring of 1935, Sir John Simon and Mr. Anthony Eden (respectively Foreign Secretary and Minister for League of Nations Affairs) informed their colleagues that the German Chancellor had told them in course of conversation that the Luftwaffe was already as strong as the Royal Air Force.35 The claim was certainly not justified. It was flatly contradicted by secret information in which the Air Ministry had confidence, and also by German officials, who at first denied that the Fhrer could have made so inaccurate a statement. But the Government's faith in the Air Staff's sources had been shaken by Mr. Churchill's confident predictions and by the muddle arising from Baldwin's speech. They therefore sought a further explanation through diplomatic channels. Under pressure, General Milch of the German Air Ministry conceded that the Fhrer had made a statement of the kind imputed to him, adding that he had had in mind a figure of some 8qq or 850 aircraft but had intended only an approximate comparison.36 On 22nd May Milch's superior, General Gring, made a similar avowal. He added that he hoped to achieve, perhaps by the end of 1935, a strength of 2,000 aircraft and consequent equality with France.37 The French air force was, however, known to be in the throes of a drastic reorganisation and seemed unlikely tO reach within the next few months the strength assumed by Gring.38 For many reasons the British Air Staff came to the conclusion that, while Germany would doubtless muster 2,000 military machines and pilots by the end of the year, she would certainly not attain within that time a first-line strength of 2,000 aircraft as first-line strength was understood in London.39


    Amidst many uncertainties one fact seemed to stand out clearly: namely that the announcement of Scheme A in the previous year had not induced the potential enemy to draw in his horns. The Luftwaffe might be expanding at the rate predicted by the Air Staff; alternatively it might, as Mr. Churchill and some members of the Government feared, be expanding faster. Two lines of thought converged, however, to the conclusion that a first-line strength of roughly 1,500 aircraft would be reached in the spring of 1937.40 In the first place, parity with the French metropolitan and North African air force was an avowed and very credible German aim, and France was expected to reach about that number at that time.41 Secondly, circumstantial evidence relating to the German programme pointed to a figure of 1,512 aircraft as the target for the beginning of April in that year.42


    Despite the apprehensions expressed by Government spokesmen in the early part of 1935, the threat summed up in June by the Air Parity Sub-Committee of the Ministerial Committee on Defence Requirements thus appeared to the Sub-Committee scarcely different
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    from that foreseen in 1934.*43 The only real change was that the failure of Scheme A was now admitted. The Government had set out to frighten Germany, but so far seemed to have frightened no one but themselves and some of their compatriots.


    Meanwhile they had marked their new appreciation of the threat by adopting, an accelerated programme of air expansion called Scheme C.44 Intended for completion in the spring of 1937, the new scheme raised the numbers of bomber and fighter squadrons at home to 70 and 35 respectively, and increased the ratio of medium and heavy to light bombers. In other respects it was scarcely an improvement on its predecessor. Provision for reserves was again inadequate--a fact betrayed by the financial implications of the scheme. Moreover the air programme was not backed by convincing preparations for land warfare on.the Continent. Thus the Germans might regard it--indeed there is some evidence that they did regard it45--partly as bluff and partly as a device to reassure the British public.


    (iv)


    We have seen that Scheme A failed to stop the Germans from rearming, and that Scheme C threatened to be equally ineffective in that respect. As a means of defence against an attempted 'knock-out blow', the new scheme had still greater drawbacks. Two-thirds of the home defence force which it envisaged would consist of bombers, the remaining third of fighters. This ratio reflected accurately enough the Air Staff's view that in the long run only offensive power could give the air superiority which made for safety. Against an aggressor who acted swiftly the bomber force would, however, be of little value if the fighter force and the rest of the air defences should prove too weak to repel a series of crushing blows at the outset of hostilities.

    

    * See p. 27.

     The respective programmes under Schemes A and C were:


    


    
      
        	

        	Scheme A

        	Scheme C
      


      
        	

        	Squadrons

        	First Line

        	Squadrons

        	Second Line
      


      
        	METROPOLITAN AIR FORCE
      


      
        	Heavy bombers

        	8

        	80

        	20

        	240
      


      
        	Medium bombers

        	8

        	96

        	18

        	216
      


      
        	Light bombers

        	25

        	300

        	30

        	360
      


      
        	Torpedo bombers

        	2

        	24

        	2

        	24
      


      
        	Fighters

        	28

        	336

        	35

        	420
      


      
        	Reconnaissance, etc.

        	13

        	124

        	18

        	252
      


      
        	

        	84

        	960

        	123

        	1,512
      


      
        	OVERSEAS

        	27

        	292

        	27

        	292
      


      
        	

        	111

        	1,252

        	I50

        	1,804
      


      
        	FLEET AIR ARM

        	16

        	213

        	16

        	213
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    Moreover there was, to say the least, no certainty that the bomber force would be capable of effective action against the potential enemy. Two-sevenths of it was to be equipped with aircraft able to reach the Ruhr, but not Berlin, from British aerodromes; three-sevenths with light bombers unable to reach worth-while targets in Germany unless they flew from Continental bases. The remaining eighteen squadrons were to be equipped with aircraft of which no satisfactory type was yet available.46 The thirty-five fighter squadrons would have aircraft which ranked high by the standards of the day, but would be handicapped by the difficulty of spotting and tracking approaching forces in time to intercept them.*


    Production of the aircraft envisaged in the scheme--including a new type to supply the existing lack of medium bombers--was thought to be within the capacity of manufacturers on the assumption that they either enlarged their factories or fulfilled no civil or foreign orders. Apart from the admitted difficulty of completing the programme within the time allotted, a great weakness from the professional aspect was the dependence of so much of the force on Continental bases which, for one reason or another, our squadrons might not be able to occupy before the enemy delivered his first blow.


    These problems did not escape the Air Staff. In their conception of air warfare as largely a slogging match between rival bomber forces, they had always recognised the great importance of purely defensive measures in the early stages of a contest, when the initiative would lie with an aggressor. Hence a saving consequence of the ill-fated expansion schemes of 1934 and 1935 was the attention devoted to the defensive system of which the Steel-Bartholomew and Romer plans were prototypes.


    The aim of the Romer plan was to guard London, and give some

    

    * The aircraft contemplated were:

    


    
      
        	BOMBERS
      


      
        	Type

        	

        	Normal Range (miles)
      


      
        	HEAVY BOMBERS
      


      
        	

        	Hendon

        	

        	920

        	(1,500 lb. bomb-load)
      


      
        	

        	

        	

        	1,160

        	(1,000 lb. bomb-load)
      


      
        	

        	Armstrong prototype

        (40 expected by 31.3.37)

        	

        	1,250

        	(1,500 lb. bomb-load)

        (estimated)
      


      
        	MEDIUM BOMBERS
      


      
        	

        	Not selected

        	

        	Probably 700-800 miles

        (750-1,000 lb. bomb-load)
      


      
        	LIGHT BOMBERS
      


      
        	

        	Hind

        	

        	430

        	(500 lb. bomb-load)
      


      
        	FIGHTERS
      


      
        	Type

        	

        	Maximum Speed (m.p.h.)
      


      
        	

        	Gauntlet

        	

        	230
      


      
        	or

        	Gloster prototype

        	

        	255
      


      
        	

        	(delivery expected to begin in 1936)

        	(estimated)
      

    

  


  --32--

  


  
    [image: Map 3: The Reorientation Scheme (1935)]

    Map 3:

    The Reorientation Scheme

    (1935)

  


  

  


  


  
    incidental protection to the Midlands, against attack from the south and south-east. Now that Germany was the potential enemy the likely direction of attack was from the east. Recognising that the defences must therefore be reorientated, the Air Staff examined various proposals and gave their verdict in favour of a continuous defence-zone stretching from the Tees round London to the Solent.47 A committee under Air Chief Marshal Sir Robert Brooke-Popham, since 1933 commanding Air Defence of Great Britain, was appointed to work out a new plan.


    The Reorientation Committee reported early in 1935.48 They upheld the conception of a continuous defence-zone, preferably divided into two areas for the defence of northern and southern England respectively, and comprising an aircraft fighting zone, an outer artillery zone, and an inner artillery zone for the close defence of London. (See Map 3.) Local defences in the form of guns and searchlights should, in their opinion, be provided also for Manchester, Leeds, Sheffield and Birmingham, and ultimately should form part of the main system. Guns and searchlights at defended ports in front of the defence-zone or on its flanks, on the other hand, would remain outside the system, since Air Defence of Great Britain had as yet no responsibility for them. The Committee noted, however, that the intention of the War Office was to allot 88 guns and 174 searchlights for their defence. The principal measures contemplated in their report included fighters, searchlights, anti-aircraft guns, balloons, light automatics for use against low-flying aircraft, and such additional aids to safety as air raid precautions, camouflage, smokescreens and control of wireless transmissions likely to be useful to the enemy for navigation. Ancillary measures would include predictors, height-finders, sound-locators, the Observer Corps and other means of detecting and tracking hostile movements, and finally a comprehensive system of communications.


    The numbers of fighter squadrons, anti-aircraft guns and searchlights needed for the new plan, as compared with those previously contemplated, were as follows:


    


    
      
        	

        	Modified Romer

        Plan*

        	Reorientation Plan
      


      
        	Fighter squadrons

        	 17

        	25
      


      
        	Guns

        	218

        	456
      


      
        	Lights

        	624

        	2,160
      

    

    

    * The Romer Plan as modified by the projected installation of searchlights in the outer artillery zone and by inclusion of the Thames and Medway defences.

     Under Scheme C a further ten would be available for deployment on the Continent. The intention was that four or five of them should support the Expeditionary Force if circumstances required it.
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    Apart from fighter squadrons, which were adequately provided for in the air expansion schemes, the new plan thus involved a big additional demand for guns and lights. It would also entail much work on aerodromes and communications and a considerable expansion of the Observer Corps, now to be reorganised in sixteen groups instead of the eighteen smaller groups envisaged earlier. At best it would give no more than a moderate degree of safety, for the problem of early warning was still unsolved.


    In principle, completion of the Reorientation Plan at the same rate as Scheme A--soon to be succeeded by Scheme C--was much to be desired. The Committee recognised, however, that financial limitations were likely to preclude that course. They therefore proposed that the work should be done in three stages. Stage i would build a framework for the raising and training of the army units needed for the full scheme, and for the formation of the necessary Observer Groups; meanwhile it would provide 136 guns and 1,008 searchlights, including 104 guns for London and the Thames and Medway, and would enable the southern part of the aircraft fighting zone, from Huntingdon to the Solent, to be carried almost to completion. Stage 2 would add 168 guns and provide an attenuated aircraft fighting zone from Huntingdon northward to the Tees. Stage 3 would complete the full scheme, including local provision for Manchester, Leeds, Sheffield and Birmingham. In the fight of the information furnished by Sir John Simon and Mr. Eden on their return from Berlin in the spring of 1935, the Home Defence Committee recommended that Stages 1 and 2 should be completed within the next five years and Stage 3 two years later, though they also made alternative proposals. The Air Staff, too, were much in favour of completion of the whole scheme by 1942.49


    These recommendations were not accepted. In the summer of 1935 the Government sanctioned completion by the spring of 1940 of that part of Stage 1 which related to the southern portion of the aircraft fighting zone and the provision of 136 guns and 1,008 searchlights, but not the further steps which envisaged completion of the full scheme two years later.50 Financial stringency, and especially difficulty in obtaining sanction for expenditure on weapons not immediately contemplated in measures already approved, continued for some years to place obstacles in the way of those whose eyes were directed to the future.


    The decision of 1935 was distasteful to the Air Ministry, who would have welcomed a less niggardly provision.51 But if the Government's action seemed inconsistent with one aspect of their policy, it was quite consistent with another. Having decided not to spend much money on the army, they had good reason to suppose that the War Office would not be able by 1942 to raise, train and equip the Territorials
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    needed for the full scheme.* The irony was that one of the Government's motives for reducing the Defence Requirements Committee's allocation to the army had been that they wanted to spend more on air defence. As it was, the air defence plan would be seriously out of balance. Under Scheme A the home defence air force would be ready by 1939, under Scheme C by 1937; but the complementary fighter sectors, guns and searchlights would be a long way from completion even at the later date.


    Meanwhile the Government's decisions to adopt Scheme C and a part of the Reorientation Plan, if somewhat contradictory, at least had the advantage of setting definite objectives. Perhaps for that reason they marked the beginning of an era of real progress.


    Under Scheme C the home defence air force would rise to 70 bomber and 35 fighter squadrons. It would thus be too large to be commanded by one officer. The Air Staff had no doubt that ultimately bombers would become the country's main shield against air attack, for in their view only offensive action from a well-guarded base could give the air superiority which would bring security. Even so there was a good case for divorcing immediate control of the bomber force from that of fighters, guns and searchlights. If the country were heavily attacked, and if the bomber force and the defences proper were under one commander, he might face an invidious choice between immediate reprisals against the opposing air force and some other course of action, such as attacks on factories or naval bases. Admittedly he could turn to his superiors for guidance; but the argument that a bomber commander without purely defensive responsibilities would be better placed to make a realistic choice within the framework of his instructions still held good. Moreover, we shall see that by the time the problem of command arose, technical advances promised to confer a new status on purely defensive measures.


    Accordingly, within the next twelve months the command called Air Defence of Great Britain disappeared, although the name continued to be used occasionally as a convenient term for the functions exercised by the commander of the air defences proper in his dual relation to the fighter force and to the air defence formations provided by the army. It was replaced by Bomber Command, concerned entirely with bombers of the metropolitan air force, and Fighter Command, concerned not only with fighters, but also with other elements of pure air defence, including operational control of guns and searchlights. Training--other than the operational training then

    

    * The authorised establishment of the Territorial Army in 1935 was 165,000 and the enlisted strength about 130,000. The number needed for the Reorientation Plan was 43,500. Besides acting as the main reserve behind the Expeditionary Force, the Territorials were the principal source of manpower for coast defence.
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    done in squadrons--became the task of a new Training Command, which replaced the old Inland Area and was later divided into two commands concerned respectively with flying and technical instruction. In due course Coastal Command (replacing Coastal Area) and, later Maintenance, Balloon and Reserve Commands were added to the home commands.


    The appointment of Air Chief Marshal Sir Hugh Dowding as the first Air Officer Commanding-in-Chief, Fighter Command, and the opening of his headquarters at Stanmore, in Middlesex, on 14th July, 1936, marked the transition from an experimental stage to one of active preparation for an emergency which might not be long delayed. Apart from the recently-formed 1st A.A. Division (Major-General R. H. D. Tompson), which was under his operational control but not yet in a position to fight, the new commander's resources when he took up his post comprised No. 11 (Fighter) Group (Air Vice-Marshal P. B. Joubert de la Ferte), with eight stations and eleven squadrons in south-east England; the Observer Corps (Air Commodore A. D. Warrington-Morris), with nine Observer Groups south of the Wash and two in Lincolnshire and Yorkshire; and (for administration only) No. 22 (Army Co-Operation) Group, whose task was to provide reconnaissance squadrons for the army. In addition a new Regular fighter squadron was about to form in Cambridgeshire, three Auxiliary squadrons were converting from bombers to fighters in Bomber Command, and five Regular squadrons in Egypt and Malta belonged in principle to the home defence force and in fact went under Fighter Command when they returned to England in September.


    Meanwhile there had occurred the most important development yet recorded in the field of air defence. We have seen that, some years earlier, attempts to find a better means of detecting distant aircraft than was provided by sound-locators and acoustic mirrors had led to negative results. Early in 1935 Sir Robert Brooke-Popham's Reorientation Committee recommended that the Anti-Aircraft Research Committee which had then examined the question should be revived, perhaps in a new form, 'to give further consideration to possible means of defence'. About two months earlier Mr. H. E. Wimperis, Director of Scientific Research at the Air Ministry, had made a rather similar suggestion.52 His proposal was that a committee headed by Mr. H. T. Tizard, Chairman of the Aeronautical Research Committee, should be set up to investigate, amongst other matters, the chances of damaging the mechanism or detonating the bombs of an approaching aircraft by means long known to be feasible in theory, and popularly associated with the conception of a 'death ray'. In the outcome both suggestions were adopted. The body proposed by Mr. Wimperis became known as the Committee for the Scientific Survey of Air
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    Defence, that proposed by the Reorientation Committee as the Air Defence Research Committee. Mr. Tizard was a member of the second and chairman of the first.


    In January, 1935, Wimperis followed up his idea by consulting Mr. R. A. Watson-Watt of the National Physical Laboratory about the possibility of damaging approaching aircraft, or harming their occupants, by means of electro-magnetic radiations. Mr. Watson-Watt reported that such a method would not work. But he added that certain researches on which he was engaged suggested a novel means by which approaching aircraft, although they could not be directly destroyed or rendered harmless, might be detected and located. That radio waves were reflected by an ionized layer about sixty-five miles from the earth--the Heaviside layer or ionosphere--was well known. His researches were concerned with measuring the distance of the ionosphere from the surface of the earth by noting the interval between the emission of a radio pulse and the return of the corresponding echo.


    At their first meeting on 28th January, the Committee for the Scientific Survey of Air Defence considered Watson-Watt's idea and suggested that he should pursue it. The Committee thereupon arranged that the Air Member for Research and Development should be asked to seek approval for expenditure on the project. Air Marshal Dowding, who then held that post and was later to command the air defences, responded by asking for evidence that an aircraft would emulate the ionosphere by reflecting radio waves in the form of an appreciable echo.


    Accordingly, Watson-Watt and his associates gave a practical demonstration on 26th February. Ideally a pulse transmitter was required, but as none was available a source of continuous radiation was used in the shape of the beam from Daventry radio station. An improvised receiver was set up some six miles away at Weedon. A Heyford aircraft flew backwards and forwards at a height of 6,000 feet between Daventry and a point twenty miles along the lateral centre of the beam, but did not keep directly over the lateral centre as was intended. Thus conditions for the demonstration were by no means perfect. One run was disappointing. To the immense relief of the demonstrators, easily discernible echoes were received on the other three at ranges up to eight miles.


    After his visit to Weedon, Dowding took steps whose consequences were perhaps as decisive for his country as any event recorded in British history. On his recommendation permission was obtained to spend more than the sum first proposed, and an experimental station was set up at Orfordness, on the Suffolk coast.


    Immediate results were extremely promising. When the apparatus at Orfordness was demonstrated to the Secretary of the Committee
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    for the Scientific Survey of Air Defence in July, a Bristol aircraft which flew thence to Bircham Newton was easily detected at distances up to twenty-five miles. Observers accustomed to the apparatus could see echoes at distances up to thirty-five or forty miles and could assess range fairly accurately from five miles upward. Echoes were also given by aircraft not concerned in the demonstration, so that their occupants could not be suspected by the most sceptical of conniving at its success.


    During the second half of 1935 progress was again good. In the course of the year work on acoustic mirrors was stopped, and sanction was obtained for the construction within the next six months of five detecting stations north and south of the Thames Estuary. They were intended as the first instalment of a chain of about twenty covering the coast from the Tyne to Southampton. As the stations would all stand on high ground near the sea, and be furnished with conspicuous masts about 250 feet tall, their existence could not be concealed; to balk enquiry they were, however, given the misleading name of Radio Direction Finding Stations. The abbreviation R.D.F. remained in use until the middle of the war, when the now familiar 'radar' was adopted. A property on the Suffolk coast, called Bawdsey Manor, was bought to serve as an experimental station and headquarters of the chain. At the beginning of August, 1936, Mr. Watson-Watt left the National Physical Laboratory to become full-time Superintendent of Bawdsey under the Air Ministry.


    In practice, construction of the stations took longer than had been expected. Erection of the masts proved a slow job, and other setbacks were experienced. An ambitious programme of exercises arranged for the autumn of 1936 had to be postponed because the stations were not ready. A more modest trial held in the meantime showed that if accurate indications of range, height, bearing and approximate numerical strength were wanted--and all these were necessary if full value was to be had from the project--the organisation must be given time to find its feet. By the summer of 1937 the position was that, while the usefulness of the apparatus had been clearly demonstrated, only one station was in satisfactory working order. The Air Ministry foresaw that, if they awaited completion of the other four comprised in the first batch before continuing with the fifteen still to be erected, the chain would certainly not be ready before the spring of 1940. With the approval of the Treasury, they decided therefore to proceed at once with the whole system, now recast to cover the coast from a point north of St. Andrews to St. Catherine's Point. In the meantime completion of the first five stations would be hastened so that they, at least, would be ready by 1938. Orders for the necessary transmitters, receivers and goniometers were placed with the Metropolitan-Vickers Electrical Company Limited, A. C. Cossor Limited and the Radio
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    Transmission Equipment Company Limited, respectively. Meanwhile the Air Staff and Fighter Command--the latter now under Dowding--had shown their faith in the ultimate success of the venture by concerting a system of fighter control designed to use the information furnished by the stations. An important step was the appointment, towards the end of 1936, of Squadron Leader R. G. Hart, a signals officer attached to No. 11 Group, as Commandant of R.D.F. Training. The assumption made in the summer of 1937 was that the twenty 'chain home' (C.H.) stations, when complete, would be capable of detecting and locating at ranges up to forty miles all aircraft approaching the coast between Lowestoft and St. Catherine's Point at heights above 3,000 feet. North of Lowestoft a lower standard would suffice, except in the neighbourhood of a few ports where the full standard was required. Later the equipment was much improved and substantially longer ranges became common. A weakness of the C.H. stations was, however, their inability to spot low-flying aircraft.


    But the C.H. stations did not exhaust the scope of the project. As early as the summer of 1935 the few who shared the secret of R.D.F. foresaw a number of other uses. Research and experiment soon showed that special applications might include short-range location for the benefit of anti-aircraft gunners, searchlight crews and fighter-pilots. Warships, too, might profit by long-range detection and location of surface craft, while short-range location would increase the chances of naval anti-aircraft gunners. Coast defence was yet another application. Accordingly, all three fighting services were soon associated with the venture. The Admiralty appointed a scientist, Dr. A. B. Wood, to keep the Naval Signal School at Portsmouth in touch with the experiments; and a visit to Bawdsey by Dr. E. T. Paris of the War Office Air Defence Establishment at Biggin Hill in February, 1936, was followed by the attachment of Dr. Paris and a small staff to cooperate with Mr. Watson-Watt and his associates. Within the next few years the development by Dr. Paris and his assistants of equipment suitable for coast defence pointed the way to a solution of the problem of tracking aircraft which flew too low to be spotted by the ordinary C.H. stations.


    There were, however, many difficulties tending to oppose a simultaneous advance along a number of divergent lines. Although much was common ground, each field of application raised technical problems peculiar to itself; and all demands could not be met by making one kind of equipment. The supply of specialists, facilities for experiment, and manufacturing resources were all limited by complex factors, of which the need for secrecy--important as it was--was only one. Accordingly some uses took precedence over others. Inevitably, first place went to the C.H. stations, not merely because they

  


  --39--

  


  


  
    had been first thought of, but also for the much better reason that long-range detection and location of aircraft offered the best chance of meeting the massed air attacks with which war seemed likely to begin. If measures particularly applicable to night air defence progressed more slowly, the reason was not solely that the need for them seemed less urgent, but also that they threatened to take longer to perfect. Other applications ranked still lower. But here, too, the working policy adopted in the period of evolution, rough and ready though it may have been, was broadly justified by subsequent events.


    By 1938 the administrative burden thrown on Mr. Watson-Watt, or in his absence on Dr. Paris, had become so heavy as to call for changes which culminated in the establishment of a special directorate of the Air Ministry to supervise the project. Watson-Watt moved to the Air Ministry as head of the new organisation and was replaced at Bawdsey by Mr. A. P. Rowe, who had recently been added to the staff as Deputy Superintendent. Soon afterwards an inter-service Committee was set up to deal, amongst other matters, with the allotment of priorities for research, development and production. Until that time these difficult questions were settled largely on the direct advice of the small band of experts who alone had sufficient knowledge to weigh the issues. We have seen that, broadly, their policy was to put long-range detection and location of aircraft first. Consequently, as we shall see in later chapters, the C.H. stations were ready when the moment came, but a number of devices needed to counter the night bomber reached maturity too late to achieve much when they were most needed. Inevitably, that outcome led to some repinings. But on the assumption that a choice had to be made, the course adopted was certainly the right one. Had the decision been reversed--had completion of the C.H. stations been deferred while other and more complex devices were developed--it is as certain as such hypotheses can ever be that the Battle of Britain and perhaps the whole war would have been lost. It may be argued that the need for a choice ought not to have arisen. To find enough resources, and especially enough trained researchers, to pursue all lines of development at once would, however, have been extremely difficult even if money and foresight had been unlimited. In any case, the progress made during the sixty-six months which divided Watson-Watt's discovery from the beginning of heavy air attacks on the United Kingdom remains a feat that reflects much credit not only on those directly engaged in the experiments, but also on others who saw their value and made sure that funds were provided for them. Among those others was Lord Swinton, whom the need for secrecy debarred from publicly receiving credit for his foresight at the time of his resignation from the post of Secretary of State for Air in 1938.
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    (v)


    In the meantime much had happened to show that a discovery which promised to revolutionise the possibilities of air defence had come none too soon. In the autumn of 1935 tension between Great Britain and Italy, arising from Italian aggression against Abyssinia, caused such alarm that the Government felt bound to take steps for the protection of Alexandria and Malta. Troops, ships, air forces and equipment were despatched there in such numbers as seriously to threaten security at home. Most of the anti-aircraft ammunition intended for home defence was shipped abroad; with it went nearly all the material normally available for the local seaward protection of home ports.53The ability of the home defences to cope with a sudden threat was thus reduced to a level which, if the facts had become known, would have appalled the public, and perhaps not least those members of it who were most critical of the Government's rearmament proposals. Germany, too, showed no sign that Scheme C had induced her to modify her aims. The 'revisionist bloc' predicted in 1931 was now in being, and was growing daily stronger and more belligerent.


    At the beginning of 1936 the hope that peace might yet be saved was strong. On the other hand, the likelihood that the air force and the Field Force might have to be used in war, not merely as weapons of diplomacy, was clearly greater than in 1934. The Government remained reluctant to commit the country to a long war on the Continent; but where the air force was concerned they applied the lesson. In February they sanctioned a new scheme of air expansion, far superior to those they had adopted earlier.54 As compared with Scheme C, Scheme F strengthened the first line of the home defence force only by substituting medium for light bombers and by minor changes in other fields, but had the great merit of making good provision for reserves.* To provide the necessary aircraft, the Government decided to apply forthwith--instead of waiting until the outbreak of war, as they had at first intended--a scheme for the production of aircraft and aero-engines in 'shadow factories' organised by some of the leading manufacturers of motor-cars. The types selected were Fairey Battle single-engined and Bristol Blenheim twin-engined bombers, and the Bristol Mercury VIII air-cooled engine. They were chosen because they promised to be comparatively easy to produce, but in other respects the first was not a happy choice. Whatever its merits when first designed, by 1936 the Battle had only a doubtful place in the front rank of medium bombers. A subsequent impression that the

    

    * See footnote on p. 42.
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    specification--for which the Air Staff, not the designer, were of course responsible--was not a good one proved well founded in 1940, when squadrons equipped with the Battle suffered heavy casualties in France. The Blenheim, on the other hand, made a useful contribution in the early stages of the war, both in its original form and as a stopgap long-range fighter. In general, Scheme F was a sound one, infinitely preferable to its predecessor, since it aimed at real strength in 1939 rather than a hollow pretence of strength in 1937.


    Moreover, a great change was coming over the design of military aircraft, so that far better fighters and bombers than any yet in service were on the way. The fighters of 1936 were the Bristol Bulldog, the Gloster Gauntlet, the Hawker Demon and the Hawker Hart. All were biplanes, as was the newer Gloster Gladiator. In four or five years all except the Gladiator were to seem nearly as outmoded as the pennyfarthing bicycle. But in 1934 the Air Ministry had drawn up two specifications--modified in 1935--which contemplated a far higher standard of performance. While these specifications were in preparation Mr. R. T. Mitchell and Mr. Sidney Camm, employed respectively by Supermarine Limited and Hawker Aircraft Limited, had designed monoplane fighters--later called the Spitfire and the Hurricane--which reflected experience gained in the international Schneider Trophy contests and which embodied just those features now seen to be most desirable. In the spring of 1935 an officer from the Air Ministry, Squadron Leader R. S. Sorley, inspected 'mock-up' versions of both aircraft. He was so much impressed that he urged his superiors not to wait for the prototypes to be completed and tested

    

    * The programme (with the Scheme C programme for comparison) was:

    


    
      
        	

        	Scheme C

        	

        	Scheme F
      


      
        	

        	Squadrons

        	First

        Line

        	

        	Squadrons

        	First

        Line
      


      
        	METROPOLITAN AIR FORCE
      


      
        	Heavy bombers

        	20

        	240

        	

        	20

        	240
      


      
        	Medium bombers

        	18

        	216

        	

        	48

        	750
      


      
        	Light bombers

        	30

        	360

        	

        	--

        	--
      


      
        	Torpedo bombers

        	2

        	24

        	

        	2

        	32
      


      
        	Fighters

        	35

        	420

        	

        	30

        	420
      


      
        	Reconnaissance, etc.

        	18

        	252

        	

        	24

        	294
      


      
        	

        	123

        	1,512

        	

        	124

        	1,736
      


      
        	OVERSEAS

        	27

        	292

        	

        	37

        	468
      


      
        	

        	150

        	1,804

        	

        	161

        	2,204
      


      
        	FLEET AIR ARM

        	16

        	213

        	

        	*26

        	*312
      


      
        	RESERVES

        	1,200,000 to provide immediate reserve

        	

        	50,000,000 to bring total reserves up to 225 per cent. of first-line strength
      


      
        	Date for completion

        	31.3.37

        	

        	31-3-39
      


      
        	* Rising by 1942 to 40 squadrons, 504 aircraft.
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    before taking steps which would enable production to be started without delay and delivery to squadrons to begin next year. For reasons which seemed good at the time, the suggestion was not adopted; accordingly, a few Hurricanes and Spitfires took part in the fly-past of new aircraft at the Hendon Display in 1936, but the machines did not appear in squadrons until some two years later, and then only in numbers too small to affect the diplomatic struggle that led to Munich. Squadron Leader Sorley was, however, successful in urging that the new fighters should carry eight guns apiece instead of four. The specification met by the four-engined Short Stirling bomber was drawn up in the spring of 1936 and was followed by another on which were based the Avro Manchester (followed by the Lancaster) and the Handley-Page Halifax. Production of the Manchester, Stirling and Halifax began in earnest during the winter of 1938-39, although the machines did not go into active service until the early part of 1941.


    In order to match the contemplated reserve of aircraft with a sufficiency of pilots, the Air Ministry obtained sanction in the summer of 1936 for the formation of a new body called the Royal Air Force Volunteer Reserve. Training of reservists began in the spring of 1937. At that time the establishment of the Regular Air Force, filled largely by short-service entrants, stood at 55,000 officers and men. The Regular establishment was backed by a small but enthusiastic Auxiliary Air Force, corresponding to the Territorial Army. Created in 1924, the Auxiliary Force had since absorbed the Special Reserve, set up in the same year and akin to the Militia.


    The years from 1935 to 1937 were also notable for much-increased demands on the static elements of air defence. At the same time technical developments called for changes in their deployment.


    In 1935 the Reorientation Committee necessarily based their recommendations on the same broad principles as had guided their forerunners. Thus they took over the main features of the Steel-Bartholomew and Romer plans, including the outer artillery zone.1Soon afterwards the coming of radar promised to extend the aircraft fighting zone to the coast and even out to sea. Henceforth there would be neither room nor urgent need for an artillery zone.* in front of it, although locally-defended areas would still be necessary at certain ports. Accordingly, in 1936 the outer artillery zone was abolished and its guns were freed for use elsewhere. The saving thus effected, was, however, more than offset by other requirements which soon compelled the War Office to enlarge their programme. Moreover, as the threat of war with Germany took shape, the need was felt for a more effective means of defence against low-flying aircraft than was

    

    * See Map 3.
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    provided by the light automatic weapons already contemplated.* Apart from something in the nature of a two-pounder, which would certainly be required in the long run, balloons might make a useful contribution.


    In the First World War balloon-aprons had been used for the defence of London, but their value was debatable. After the Armistice the prevailing opinion was that only balloons capable of lifting a stout cable which would almost certainly destroy an aircraft that collided with it were worth having. By 1936 many years of experiment had convinced the Air Staff that there was no immediate prospect of perfecting a balloon capable of taking such a cable to the 15,000 feet or more at which high-level bombers would fly in a future war.55 On the other hand, low-altitude balloons capable of flying at 5,000 feet, and thus seriously hampering or even preventing low-level bombing, were quite feasible. Accordingly, in the summer of that year the Committee of Imperial Defence approved the suggestion that a barrage comprising 450 balloons should be installed for the defence of London.56 We shall see that, by the time the London barrage became an accomplished fact, demands for barrages had arisen at many other places.


    Meanwhile the problem of defence against low-level bombing was only one aspect of a much wider question. A limitation of the Reorientation Plan and its predecessors--indeed, one inherent in all arrangements which fall short of an overwhelming air supremacy scarcely attainable during the early stages of any war--was that it aimed at inflicting casualties on the attacker and forcing him to fly high in order to escape destruction, but did not interpose an impregnable wall between him and his objectives. Important assets like arsenals, stores and bridges, unless they lay within the locally defended zones already contemplated, or were separately defended, would still be open to attack by the inevitable proportion of raiders which penetrated the aircraft fighting zone. To furnish all such places with local defences in the shape of heavy and light anti-aircraft guns, balloons and searchlights was quite out of the question, since it would disperse the available resources far too widely, thus leading to universal weakness rather than universal strength. The problem of striking a balance between undue dispersal and undue concentration was, however, clearly one which called for closer study than had been possible while war was only a remote hypothesis.


    After the Reorientation Committee had themselves drawn attention to this weakness, the matter was studied by the Home Defence

    

    * At the time of the Reorientation Committee's report the establishment of an antiaircraft battery comprised eight 3-inch guns and twelve Lewis guns; that of a searchlight company, twenty-four lights and twenty-four Lewis guns. Stage I of the Reorientation Scheme would thus give 780 Lewis guns, apart from those at ports; the full scheme about four times that number.
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    Committee.57 The inescapable conclusion was that nothing would suffice but a detailed reconnaissance of objectives whose claims to local defence deserved consideration. Clearly the first step was to draw up a list of such places, which included many industrial plants in private hands. Analogous duties with respect to places needing protection against sabotage were already performed by the Home Defence Committee. To their list of such 'vulnerable points' they now added a list of 'vital points' requiring protection from the air. It included such diverse objectives as factories, commercial oil installations, telegraph, telephone, wireless telegraph and cable systems, lighting and power plants, docks, mills, bridges and places where large quantities of food or other materials were stored, or would be stored in time of war.


    In the summer of 1936 two inspecting officers (Brigadier E. H. Kelly and Air Commodore I. M. Bonham-Carter, later joined by Air Commodore A. J. G. Bird) began a lengthy tour by visiting twenty-five 'vital points' out of some two hundred already listed. They made a number of useful suggestions regarding the layout and structure of industrial buildings, the chances of confusing an attacker by means of camouflage and smoke-screens, and the most suitable organisation for passive air defence. They also recommended that light antiaircraft guns should be installed at three objectives and balloon barrages at two. Clearly these recommendations were only a foretaste of demands which would inevitably assume vast proportions as their tour progressed and the list of claimants lengthened. Moreover, large numbers of light anti-aircraft weapons would be needed at places outside the scope of the list, such as aerodromes and naval and army depots, and perhaps also aboard merchant vessels. Meanwhile a review of the anti-aircraft problem in the fight of the abolition of the outer artillery zone had raised the estimated requirement for heavy anti-aircraft guns and searchlights (including those at ports) to 608 and 2,547 respectively, as compared with the 544 and 2,334 envisaged in the Reorientation Plan of 1935.*58


    In June, 1936, the Committee of Imperial Defence approved the

    

    * The following table shows the proposed distribution as between the air defence scheme proper and defended ports, and recapitulates the corresponding arrangements under earlier schemes which took ports into account:

    
      
        	

        	Steel-

        Bartholomew

        Plan*

        	Reorientation

        Plan

        	1936

        Review
      


      
        	

        	Guns

        	Lights

        	Guns

        	Lights

        	Guns

        	Lights
      


      
        	Air Defence Scheme

        	192

        	504

        	456

        	2,160

        	392

        	2,160
      


      
        	Defended Ports

        	72

        	168

        	88

        	174

        	216

        	387
      


      
        	

        	264

        	672

        	544

        	2,334

        	608

        	2,547
      


      
        	

        	* Includes Thames and Medway defences in defended ports.

         Includes Thames and Medway defences in air defence scheme.

         Includes 160 guns in mobile pool.

         Includes 35 lights in reserve.
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    review in principle; but the chances of giving effect to it seemed remote. Notwithstanding the limitations imposed in the previous year by the Government's decision to approve only a truncated version of the Reorientation Plan, the War Office contemplated forming by the end of 1936 about three-quarters of the Territorial air defence units needed for the full scheme, equipping them gradually on a scale suitable for training. In the meantime the whole resources of the country amounted to about sixty usable anti-aircraft guns and a hundred and twenty searchlights.59 If the hopes of the General Staff were realised, the units would be equipped on a training scale by the spring of 1937, but would still be anything from sixty to eighty per cent, short of their war scale. Moreover, the gunners would have nothing but the 3-inch anti-aircraft gun, a standard weapon since the First World War but now due for replacement. The War Office wished to order enough new guns of larger calibre to meet the scale of defence laid down in the review, but could hold out no prospect of their being ready before the financial year 1938-1939. In the meantime something could be done by continuing to modify the older guns; but the number of modified guns available in 1937 would be comparatively small. In any case, their efficacy was doubtful, especially as the shell they fired was not of the most modern type. Unless a fresh solution was forthcoming, the air defence formations would thus be short of weapons for at least two years to come, and such guns as they did possess would be admittedly imperfect.


    No answer had been found when, in the autumn of 1936, a confidential statement by the German Government confirmed the Air Staff's view that the second stage of die German air expansion programme was drawing near completion.60 At the beginning of October the Luftwaffe could therefore be credited with the 114 squadrons predicted in 1934; but as their first-line strength was now put at nine machines instead of twelve, the total could be reckoned as roughly 1,100 instead of 1,368.* There seemed good reason to suppose that the further estimate of 1,500 aircraft in the spring of 1937 would also prove correct. Regarding the more distant future, the Air Staff had hitherto made no detailed forecast, although in the summer of 1934 they had predicted in general terms an ultimate intention to form 'three or even four air divisions', each presumably comparable with that foreshadowed in the first stage of the German programme.61 They now warned the Government that, in view of Germany's more or less openly avowed intention of seeking parity with Russia, and also in view of recent signs that training and production were being hastened, a progressive increase 'up to a figure of not less than 4,000 first-line aircraft' must be expected.62

    

    * See p. 27, footnote *.
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    At the time of this announcement the first-line strength of the British metropolitan air force stood at 696 aircraft. It was due to rise to 1,736 aircraft on the completion of Scheme F in the spring of 1939. Plainly, parity had been lost and would not be regained without a much more drastic effort than the country seemed prepared for. With a view to putting a better complexion on the matter the Government considered a number of new programmes, but none held the field for long, or promised to make much difference to a situation which would depend in the long run on the ability of the aircraft industry and the Air Ministry to turn out machines and train crews to man them. In other words, the governing factor was the extent to which it seemed wise to divert to warlike ends the resources of a nation whose well-being was bound up with flourishing markets and sound trade.


    In the meantime the Government had appointed Sir Thomas Inskip as Minister for Co-ordination of Defence. Pending a decision on the larger question, Sir Thomas invited the Reorientation Committee, which had remained in being under Dowding and was responsible for the recent review of the air defence scheme, to draw up a new scheme for the 'ideal' air defence of the United Kingdom, irrespective of conditions of supply.


    As all past schemes had been conditioned by the knowledge that only meagre funds would be forthcoming, the new programme was inevitably far more ambitious than its predecessors. The Committee recommended in February, 1937, that the defended zone should be extended northwards to a point beyond Newcastle and widened to cover the West Riding of Yorkshire and the Midlands.63 They also asked for more guns and searchlights at defended areas still outside the continuously defended zone, and for new defended areas covering the Clyde, the Forth and Bristol. The numbers of fighter squadrons, heavy anti-aircraft guns and searchlights contemplated, as compared with those previously envisaged, were:


    


    
      
        	

        	Modified

        Reorientation

        Plan*

        	New

        Plan
      


      
        	Fighter squadrons

        	

        	30

        	

        	45

        	
      


      
        	Guns

        	

        	608

        	

        	1,264

        	
      


      
        	Lights

        	

        	2,547

        	

        	4,700

        	
      

    


    In addition, up to three hundred twin-barrelled pom-poms seemed likely to be needed for defence against low-flying aircraft, besides upwards of four hundred balloons for the London barrage and an indeterminate number elsewhere. To cover the new defended areas additional Observer Groups would be necessary.

    

    * The Reorientation Plan as modified by Scheme F and the review of 1936.
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    Extension of the area covered by the Observer Corps was the cheapest and therefore the most readily accepted implication of the programme. The number of groups contemplated had already risen from sixteen to eighteen, new groups at Durham and Dunfermline having been sanctioned in 1936; and further additions to cover Bristol and the Clyde would present no major difficulty.* But the rest of the proposals raised tremendous problems. Even if no fighter squadrons were needed on the Continent, the number provided by Scheme F would fall fifteen short of the new estimate; and the War Office could hold out no hope of finding the proposed number of heavy anti-aircraft guns and searchlights earlier than 1941. Light anti-aircraft guns and balloons would make yet further and still unpredictable demands on manpower and material resources. Indeed, so far-reaching were the implications of the 'ideal' scheme that there was some doubt whether it ought to be accepted even with the reservations which that term embraced. It could be argued that a strengthened bomber force might be the better bargain. Supporters of that thesis could point to the long-considered view of the Air Staff that the bomber arm was the country's best protection and that purely defensive weapons should be kept to the essential minimum. But the real question was whether the 'ideal' scheme was not, as it was meant to be, that minimum.


    In effect, the Committee of Imperial Defence gave their answer in the summer of 1937, when they approved the scheme in principle.64 Nine months later the German seizure of Austria underlined the threat to peace. Thereupon the Government made up their minds on the main issue by abandoning the rule that rearmament must not be allowed to interfere with normal trade. Soon afterwards they authorised the Air Ministry to order up to 12,000 aircraft for delivery by the spring of 1940, and, by accepting a new scheme of air expansion called Scheme L, committed themselves to an air force no longer designed to deter the potential enemy or match his strength, but to fight in face of odds.65

    

    * In the course of the year the number of groups authorised was raised to 35, including 13 to be established on a lower scale than the rest. Under the 1937 programme the only parts of the United Kingdom to be left entirely unobserved were Cornwall, western Wales, the Isle of Man, Northern Ireland and the Scottish Highlands. The programme was due for completion in 1941, but most of the area south and east of a line from Glasgow to Lyme Bay would be covered by 1939.
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    Map 4

    Organisation from Maritime Defence

    1939


    (i)


    IN THE last two chapters we have seen that an unfinished scheme of air defence was the only home defence measure of positive importance undertaken during the period of retrenchment which followed the First World War; and that, when rearmament began in 1934, the government of the day rejected a balanced programme in order to make the air defences outwardly impressive. The fact remained that, while air attack was an unpleasant prospect, the British Isles could be effectively occupied only by seaborne troops. The way to military occupation might indeed be opened by air attack; but perhaps a greater danger was severance of the country's sea communications. Ultimately, as in the First World War, the submarine proved the biggest menace. But for some years the risk of underwater attack was under-estimated, partly because of the success achieved by the convoy system in the last year of the First World War, partly because too much reliance was placed on the device called asdic. Invented in 1917 and in some respects akin to radar, asdic was an apparatus emitting supersonic waves which travelled under water and were reflected by submerged objects such as submarines, whose presence was thus revealed to commanders of escort vessels or shore defences. In the outcome submarine commanders were able to reduce its effectiveness by skilful tactics.


    For many years before and even after the First World War the defence of seaborne trade seems to have been generally regarded as a matter of interest only to naval experts. Thus it received little attention outside the Admiralty except on rare occasions when the whole fabric of national and Imperial defence was called in question. On the other hand the prospects of invasion, and measures calculated to avert the danger, were widely canvassed in governmental and official circles during the early part of the present century.1 Discussion revealed many differences on points of detail, but substantial agreement on broader issues. The fundamentals of the problem were found to have changed little since long-range guns were first installed in warships. In the sixteenth century when Spain was the adversary,
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    two centuries later in the Napoleonic Wars, and again when German naval expansion seemed to threaten invasion across the North Sea, British strategists agreed that the first line of defence must be the main fleet waiting at its war base, or cruising off the enemy's, to intercept his big ships if they put to sea. The advantages of a counter-offensive against his shore installations or fleets in harbour were admitted, but the circumstances which enabled Drake to 'singe the King of Spain's beard' in 1587 might not be repeated. On all three of the occasions cited, a subsidiary fleet was provided to engage the enemy's transports and any escort, short of the main fleet, which might sail with them. Again, on all three occasions a second line of defence was present in the shape of the coast defences, comprising on the one hand artillery on shore, on the other such local naval defences as the 'great Chayne for guarding of the Navye Royall' installed in 1588 at Upnor below Chatham, and the auxiliary patrols, antisubmarine booms and defensive minefields of modern times. The third fine was the army, normally divided into forward elements stationed near the coast and a strategic reserve to be thrown in when the enemy had shown his hand. During the Napoleonic Wars and later the need for a third line of defence was sometimes questioned; but the arguments on the other side were strong. The case for the third fine was well put by the Committee of Imperial Defence in 1908, when they pointed out that, even though naval supremacy could be assumed, the troops on shore must be sufficient in numbers and organisation not only to repel small raids, but to compel an enemy who contemplated invasion to come with so substantial a force as would make it impossible for him to evade our fleets.2


    In a broad sense, the defeat of Germany in 1918 did nothing to invalidate these principles. Conquest of the British Isles by airborne troops alone was perhaps conceivable as a distant prospect; but at least in the near future an invader would still need to bring the bulk of his men and gear by sea. The composition of his transport fleet would depend on the distance he had to come, and to some extent on the season chosen for the venture. In favourable conditions he might make the voyage with special landing-craft of shallow draught, either towed or self-propelled. These, however, would probably need to be followed by normal transports bringing the supplies required to consolidate the landing. An innovation particularly suitable for minor raids or diversionary attacks across the Narrow Waters might take the form of fast motor-boats, also of shallow draught, which would be difficult to intercept. On the other hand new weapons, including torpedo-bomber aircraft and improved warning devices, would doubtless be available to the defenders.


    Accordingly there appeared good reason to hope that the well-tried system which had survived the technical advances of the
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    nineteenth century, if progressively modified to keep pace with new methods of attack, would suffice for many years to come. Developments in naval armament and armour since the beginning of the First World War would call for stronger fixed defences at important harbours liable to bombardment by armoured ships, new measures might be needed to deal with fast motor-boats, and aircraft--which had figured in coast-defence schemes for some years past--might be expected to occupy a more important place in future plans. Moreover, ports considered worth defending against attack from the sea would probably have to be defended against bombing also. But the old principle of three lines of defence seemed likely to hold good, if not for ever, then at least for many years.


    Yet in the outcome the reshaping of the country's maritime defences made little progress before the middle of the 1930's. We have seen that in 1921 a suggestion that the air force should assume the chief responsibility for defence against invasion was soon dropped. Accordingly the burden continued to rest primarily on the navy, although there was no doubt that in war the other services would be expected to assist them. But whereas the army's task would clearly be to provide a home defence force, including guards for vulnerable points, and to equip and man the fixed defences and certain components of air defence, the contribution likely to be demanded of the air force had yet to be defined. Apart from the responsibility which it assumed in 1922 for air defence, the Air Ministry had the duty of providing squadrons needed for direct co-operation with the army, and for many years provided also those required by the Admiralty for service with the fleet. The Air Staff did not dispute the navy's claim to such assistance; but the means adopted for the purpose led to some dissatisfaction. While the issues thus called in question remained unsettled, it was perhaps inevitable that little practical attention should be paid to the important problem of the contribution that could be made to maritime defence by shore-based squadrons. Preoccupation with the air defence scheme may also have diverted attention from the matter.


    But meanwhile a lack of shore-based squadrons for maritime defence did not prevent their theoretical potentialities from serving as a pretext for the neglect of other weapons. Soon after the Treaty of Washington had modified the relative naval strengths of the powers, the Admiralty drew up a new list of ports at home and abroad which ought, in their opinion, to be protected against a variety of dangers.3 Among the methods of attack to be guarded against were bombardment by capital ships and other warships; penetration or close approach by submarines, light surface craft, blockships and minelayers; air attack; assaults by landing-parties; and bombardment by cross-Channel guns. The list was not based
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    solely on the hypothesis of war with France, but envisaged the possibility of attack by any one of the four major naval powers. Besides upwards of forty places abroad it included some thirty in the United Kingdom and the Channel Islands, among them the principal naval bases at Portsmouth, Plymouth and Rosyth.


    The views of the Admiralty were forthwith considered by a subcommittee of the Committee of Imperial Defence. Observing that more powerful weapons than the old g-2-inch coast-defence gun would be needed at places liable to long-range bombardment by armoured ships 'unless or until this function can be relegated to aircraft or some other provision of a permanent nature can be made', the sub-committee recommended a variety of fixed defences, ranging from guns with a calibre of 12 or 15 inches and firing armour-piercing shells to a range of 40,000 yards, to light automatics capable of dealing with fast motor-boats.4 They also advocated local air defences, particularly against low-flying aircraft; infantry garrisons and mobile reserves to round up landing-parties; and measures of local naval defence, including offshore patrols by submarines and trawlers, mine-sweeping, booms, nets, detecting devices, smoke-screens, and an organisation for regulating traffic into defended ports, the whole supported by aircraft for reconnaissance and local counter-attack. Aircraft would be needed also as spotters for the fixed defences, but might be supplemented or in some cases replaced in that capacity by kite-balloons.


    Outwardly at least, these recommendations embodied the agreed views of the experts nominated by their respective services, and could therefore be expected to command assent from all three of the ministries concerned. But in fact the memorandum which contained them had a stormy passage. Early in March, 1923, the Standing Defence Sub-Committee of the Committee of Imperial Defence dictated minor alterations which stressed the difficulty of laying down any general rule as to the need for long-range guns at places liable to bombardment by armoured ships.5 A few months later the Admiralty suggested two further amendments, one emphasising the limitations of the submarine as a defensive weapon, the other accepting a diminished standard of security at some ports liable to attack by cruisers.6 With the approval of the Standing Sub-Committee, these changes were incorporated in July. But the War Office, faced with a restricted budget, shrank from the prospect of heavy expenditure on the fixed defences, while the Air Staff were still not satisfied that the case for replacing guns by aircraft had been sympathetically considered. Accordingly, in December the newly-created Chiefs of Staff Committee asked the Committee of Imperial Defence to agree that the whole matter should be reopened in order that the respective staffs might consider what economies could be made by revising the
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    fist of ports to be defended, and either altering the scales of defence at certain places or postponing their completion until a crisis became imminent.7 The Chiefs of Staff asked, too, that where home ports were concerned account should be taken of the help which might be given by such units of the home defence air force as happened to be stationed near them. Despite some obvious objections--for the home defence air force had responsibilities of its own, and neither aircraft which might be needed for other duties, nor paper schemes which promised security at the eleventh hour, were proper substitutes for the 'permanent works, established in quiet moments on sound principles' of Mahan's dictum--the Committee of Imperial Defence agreed in January, 1924, that further consideration should be given to these questions.8


    The effect was to postpone for many years an issue which might have been faced in 1922. In November, 1927, a fresh sub-committee, pointing out that 'air units will not normally be located specifically for the defence of ports' and that no special type of aircraft for maritime reconnaissance was in view, reported that fixed defences and measures of local naval defence and air defence on the lines suggested five years earlier were still required.9 In the same month they made detailed recommendations for the local defence of fifteen home ports on the hypothesis of war with France, and mentioned another twelve which either would or might be needed as naval harbours in time of war.10 Of the twenty-seven places listed, twenty-three seemed sufficiently important to justify the installation of 'adequate defences' in time of peace; for the other four only paper schemes were thought necessary until war broke out. As the outcome showed, with few exceptions adequate defences at the places proposed would be at least equally valuable if the potential enemy were not France but Germany.


    In the circumstances envisaged, home ports seemed unlikely to be bombarded at long range by armoured ships. Accordingly no guns larger than 9-2-inch were recommended. The fixed defences proposed at the fifteen ports considered in the first instance, as compared with those existing, totalled:
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    Thus the proposals involved a net decrease of no less than 168 guns, including 55 of 6-inch calibre or larger, and 57 lights. Nevertheless their financial implications were not such as to command ready support from authorities eager to save money. The initial cost of re-siting and modifying the guns was estimated at more than a million and a quarter pounds, and local naval defences would absorb the best part of another million. Against these figures could be set such sums as might accrue from the sale of abandoned sites and surplus armament. During the next twenty-seven months consideration of the needs of the remaining ports on the list brought the number of schemes to twenty-six and the estimated cost to rather more than two-and-a-half million pounds, these figures including about a million for local naval defences.*


    These schemes were only part of a more comprehensive series covering the Empire as a whole. In the aggregate the financial implications were formidable, especially as some ports abroad were liable to heavier attacks than those at home and therefore needed more far-reaching systems of defence. A notable example was Singapore, where the programme approved in 1928 included three 15-inch, four 9.2-inch and four 6-inch guns.11 Other obstacles were the assumption that there would be no major war for ten years, and the perennial controversy about the respective merits of aircraft and big guns.12 For all these reasons little was done within the next few years to implement the schemes. When the Shanghai incident of 1932 revealed the bankruptcy of a Far Eastern strategy not backed by secure bases, the Ministerial Committee appointed to examine the whole problem of coast defence were thus forced to acknowledge that 'the whole of the coast defences of the Empire at home and abroad are obsolete and out-ranged by the guns of a modern cruiser armed with 6-inch ordnance.13 The plight of the home ports was substantially no better two years later, when the Defence Requirements Committee, naming Germany as the potential enemy, observed that the coast defences at home were 'completely out of date' and would have to be revised as Germany developed her sea-power.14

    

    * The places considered were:

    
      1927: Berehaven; Portsmouth and Southampton; Plymouth; Harwich; the Thames; the Medway; the Forth; Milford Haven; the Mersey; the Humber; the Clyde; the Tyne; the Tees and Hartlepool; Lough Swilly; Queenstown. (Schemers 1-15.)


      1929: Portland; Dover; Belfast; Swansea; Barry; Cardiff; Avonmouth and Newport. (Schemes 16-22.)


      1930: Falmouth; Newhaven; Barrow-in-Furness; Scapa Flow.

      The needs of the Tay and Aberdeen were also considered, but no defences were recommended. (Schemes 23-26 and Scheme 27.)
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    (ii)


    When the Joint Oversea and Home Defence Sub-Committee of the Committee of Imperial Defence remarked in 1927 that air units would not 'normally be located specifically for the defence of ports', they were thinking mainly of attack from the air. But the observation was equally true of defence against attack by sea. Despite the claims advanced for aircraft as weapons of maritime defence, the air force was in no position to make a major contribution to that branch of strategy, except insofar as it provided a few squadrons for service with the navy.* Theoretically, the bomber force was equally capable of attacking objectives on sea or land; in practice, it was not adequately trained or organised for war at sea, and in any case was likely to be fully occupied with the offensive aspect of air defence and in providing such bomber-support as might be needed by the army. Moreover the air force lacked means of maritime reconnaissance from shore bases, and thus the power of locating hostile naval forces as an essential preliminary to their engagement by shore-based bombers. In 1934 the only shore-based flying units at the disposal of the command called Coastal Area--whose main task was the administration and training of Fleet Air Arm units--were four squadrons equipped with flying-boats.15 These might be used for maritime reconnaissance. But as radiolocation had not yet been invented, they were likely to be needed also for giving warning of impending air raids.


    Expansion Scheme A, adopted in that year, proposed the addition of four general-purpose (later called general-reconnaissance) squadrons to the home-based air force; but the precise role of the new squadrons had yet to be determined. Under Expansion Scheme C, which followed in 1935, as also under Scheme F of 1936, the number rose to seven. With six flying-boat squadrons instead of four, the new Coastal Command which replaced Coastal Area in the latter year would thus have thirteen shore-based squadrons of its own. Two shore-based torpedo-bomber squadrons were also included in its establishment, but at that time were intended to go under Bomber Command in time of war. For the time being Coastal Command retained its predecessor's responsibilities towards the Fleet Air Arm, whose strength was fixed under the respective expansion schemes at 16, 16 and 26 squadrons, rising to 40 squadrons by 1942.

    

    * When rearmament began in 1934 the Fleet Air Arm, as it was then called, comprised six fleet reconnaissance, fighter and torpedo-bomber squadrons in the carriers Courageous and Glorious, one torpedo-bomber squadron disembarked at Gosport, and four flights divided equally between the capital-ships and cruisers of the Home Fleet and cruisers based on overseas stations.
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    But much ground had yet to be covered before the organisation and functions of the new command were settled. An early scheme envisaged devolution to three groups responsible respectively for flying-boats, general-reconnaissance squadrons and training, besides the equivalent of a fourth group concerned with the Fleet Air Arm. A serious objection to such a purely functional arrangement was that, if either the flying-boats or the general-reconnaissance squadrons, or both, were used for maritime defence, the authorities in charge of them would need to be in close touch, and preferably in physical proximity, with the home commands of the navy at Plymouth, Portsmouth, Chatham and Rosyth.


    For some time, however, the Air Ministry were unwilling to agree that maritime defence should necessarily have first call on the coastal squadrons.16 The strategic argument for their case was that, while in certain circumstances maritime defence might be the right task for the squadrons, in others they might be needed to swell the effort of the bomber force. Another reason for the Air Staff's attitude was that, as long as the status of the Fleet Air Arm remained a controversial issue, they were wary of concessions which might pave the way to annexation of the new command by another service.17


    As the threat of war with Germany took shape, the Air Staff's case became less tenable. Attempted invasion seemed unlikely, but attacks on seaborne trade were almost certain. That trade-defence would call for shore-based aircraft in substantial numbers, no matter how other phases of the air war might develop, could scarcely be denied. Somewhat paradoxically, the difficulty became less troublesome in the summer of 1937 when the Government, on the advice of the Minister for Co-ordination of Defence, decided to transfer the Fleet Air Arm, lock, stock and barrel, to the Admiralty.18 Apparently satisfied that their loss of what had long been a bone of contention would at least ensure their continued control of the coastal shore-based squadrons, the Air Staff had henceforward less reason to stand on principle, and grew more amenable to arguments founded on necessity. Thereafter understanding between Coastal Command and the navy became so close that when, in 1941, the course of the war required that the Admiralty should take operational control of the command, the change did little more than recognise an existing situation which had grown up with the active concurrence of both partners.


    At the beginning of December, 1937, the Air Ministry agreed at last that the primary role of Coastal Command in war should be 'trade-protection, reconnaissance and co-operation with the Royal Navy.19 Progress thereafter was reasonably rapid. Study of the problems likely to arise in a war with Germany, especially in the light of an exercise held that summer, showed that practical needs could best be met by organising the command on a geographical basis and
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    locating its group headquarters at places where naval, air and possibly also army commanders could control their respective forces from joint operations rooms with the help of integrated staffs. Apart from the Home Fleet and its ancillary forces, the naval organisation for maritime defence in home waters would consist of four commands. These were the Western Approaches Command (headquarters Plymouth) ; the Portsmouth Command (headquarters Portsmouth); the Nore Command (headquarters Chatham); and the Coast of Scotland or Rosyth Command (headquarters Rosyth).* The obvious locations for the headquarters of the three coastal groups at present contemplated were Plymouth, Chatham and Rosyth. The headquarters of the army Commanders-in-Chief--in time of war responsible to the Commander-in-Chief, Home Forces--could not conveniently be moved to the coast, but ultimately it was found sufficient that they should be represented by liaison officers. The name Area Combined Headquarters was coined for the joint centres ultimately set up.


    The new system was tried out in a combined coast-defence and trade-protection exercise held in the summer of 1938. Temporary combined headquarters at Rosyth were shared by the local naval Commander-in-Chief and the Air Officer Commanding No. 18 Group--a future coastal group whose formation was anticipated for the purpose. Similarly at Chatham the Commander-in-Chief, The Nore, shared temporary combined headquarters with the Air Officer Commanding No. 16 Group--a coastal group already formed but based normally at Lee-on-Solent. Fortress Combined Headquarters (later called Combined Defence Headquarters) were established at the Forth, the Tyne, Harwich and the Thames and Medway to control the local defences at those places. For the purpose of the exercise, Headquarters, Coastal Command (in fact located also at Lee-on-Solent) were deemed to be 'near London', and Air Marshal Sir Frederick Bowhill, the Air Officer Commanding-in-Chief, issued orders to his groups from the Admiralty War Room in Whitehall. Naval and air forces which took part on the defending side included two cruisers and four destroyers (representing nine capital ships, fifteen six-inch cruisers and eight destroyer flotillas) under the ultimate control of the Deputy Chief of Naval Staff; eight general-reconnaissance squadrons (this category now including flying-boats) and two torpedo-bomber squadrons under Coastal Command; four fighter squadrons controlled by No. 11 (Fighter) Group at Uxbridge; and six coast-artillery co-operation aircraft for artillery reconnaissance. The attacking force comprised the bulk of the Home Fleet and the Fleet Air Arm. The exercise confirmed the usefulness of the integrated system, and Area Combined Headquarters were accordingly

    

    * See Map 4. The map shows also the Orkney and Shetland Sub-Command (under a Flag Officer responsible to the Commander-in-Chief, Home Fleet).
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    established at Mount Batten (Plymouth), Chatham and Donibristle (Rosyth).20Nos. 16 and 18 Group moved to Chatham and Donibristle respectively in November; in the following summer No. 15 Group, formed later than the others, took up its position at Mount Batten. Headquarters, Coastal Command, moved in August, 1939, from Lee-on-Solent to Northwood in Middlesex. As 'chief adviser to the Admiralty and Air Ministry on all home air operations involving naval co-operation', the Commander-in-Chief occupied a position of exceptional responsibility towards his own service and towards the navy.


    Meanwhile detailed plans were taking shape. In devising them the Naval and Air Staffs had to reckon with two alternatives, namely war with Japan and Germany at the same time, or war with Germany alone. Here only the second need be considered. In the Admiralty's opinion Germany, with her small surface fleet, was unlikely to attempt invasion (though the risk of small raids could never be entirely excluded), but extremely likely to attack the seaborne trade on which the British Isles depended for a great part of their sustenance.21 Apart from the risk of air attack and mining, attacks on seaborne trade might be made by submarines or surface raiders, or by both, and might or might not be restricted by considerations of humanity and international law. The Naval Staff believed that submarines were the lesser danger, for a system of convoys escorted by aircraft and by ships equipped with asdic was expected to go far to make them ineffective. If unrestricted attacks by submarines began, such a system would be at once put into force. Ships bound for the United Kingdom would be formed into groups at distant ports, and on entering the danger area would be met by escorts. Outgoing traffic would leave in convoy, but the convoys would break up south of Ireland. In addition, local convoys would be run between United Kingdom ports. In 1937 the forces needed for convoy escort were estimated at seven special anti-aircraft vessels, 107 escort vessels of various kinds and 165 shore-based aircraft.22 Before the introduction of the convoy system, or if it proved unnecessary, the aircraft would co-operate with ships in a general offensive against submarines.


    The Admiralty's biggest fear, however, was lest surface raiders, which might be either warships or converted merchantmen, should break out of the Narrow Waters.23 Having once gained the Atlantic, they could be rounded up only by an extravagant dispersal of naval effort, and meanwhile might do an immense amount of damage. Accordingly the Naval and Air Staffs were much exercised by the problem of preventing such excursions. The main features of the system they devised were a minefield and a system of naval patrols covering the southern exit from the North Sea through the Straits of Dover, coupled with measures designed to block the wider exit to the
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    north. For the second and more difficult task they relied mainly on air reconnaissance, supplemented by submarine patrols to cover an area which existing general-reconnaissance aircraft could not reach.


    The number of shore-based aircraft needed to maintain daylight patrols over the North Sea between Scotland and Norway was estimated at 84, and another twelve were required for co-operation with the naval Northern Patrol designed to control the passage of contraband through the waters between Iceland and the Faeroes.24 The total number of shore-based aircraft needed for maritime defence was thus 261. The nominal establishment of Coastal Command on the eve of the war (including torpedo-bomber squadrons) was only three short of that figure, although in practice the average number available for active use during the first fortnight of hostilities was about 170.25 And a substantial deficiency in escort vessels could be expected in the early stages of the war if the convoy system was put into effect at once.


    An easily foreseeable weakness of the scheme was the short range of the Anson aircraft with which most of the general-reconnaissance squadrons were equipped. In many ways an admirable machine, the Anson was limited to an effective radius of about 250 miles, and could carry only a small bomb-load. The more modern aircraft intended to replace it were not yet ready. In the summer of 1938 the Air Ministry found a substitute with about twice the effective range and five times the bomb-load of the Anson in the American Lockheed B.14, known in the United Kingdom as the Hudson. Re-equipment of the general-reconnaissance squadrons with the Hudson began in 1939, but by September only one of them had its new aircraft.26 Hence some time was likely to elapse before the submarines temporarily included in the system of North Sea reconnaissance could be replaced by aircraft. In the flying-boat squadrons, too, the modern Sunderland was only just beginning to replace the older London and Stranraer; while the shore-based torpedo-bomber squadrons had nothing but the Vildebeeste IV, an obsolescent aircraft with a cruising-speed of only eighty knots.


    In due course experience revealed other weaknesses in the maritime defences; but most of them will be more conveniently discussed in later chapters. One important shortcoming was, however, evident well before the outbreak of war and calls accordingly for mention here. This was the absence of adequate protection for merchant shipping against air attack. By diverting a proportion of traffic from the East Coast to the West, where German bombers were less likely to penetrate, the Admiralty hoped to reduce the danger. But complete diversion was impossible. Even if all ocean traffic were taken to the West Coast, local coastwise traffic to the East Coast ports, including
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    London, would still be necessary to avoid an intolerable strain on the railways. Anti-aircraft fire from escort vessels, although a method much favoured by the Admiralty, could never give complete protection; while aircraft of Coastal Command assigned to convoy-escort would be busy searching for submarines ahead of the ships they were guarding and could not be expected to deal with bombers too. If convoy was not in force, machines engaged in a general offensive against submarines would be in a still less favourable position to guard individual vessels from air attack. Arming of all merchant ships with short-range anti-aircraft weapons was an ideal which could not be realised until many more such weapons had been produced, and even then would not protect them against high-level bombing. An inter-service committee appointed to consider a rather different aspect of bombing at sea thus pointed to a very real danger when they warned the Government early in 1939 that the problem of defending merchant shipping was still unsolved.27


    The Committee of Imperial Defence responded by suggesting more drastic diversion of traffic to West Coast ports; but about a month before the outbreak of war they went further by sanctioning the formation of four long-range fighter squadrons for the express purpose of escorting shipping in particularly dangerous areas between Southampton and the Forh.28 On grounds of expediency rather than of principle, the Air Ministry proposed to allot them, not to Coastal Command as the air formation normally concerned with shipping, but to Fighter Command as that concerned with fighters. The innovation was unlikely to appeal to Fighter Command, whose organisation and methods of control were largely designed for the very purpose of avoiding the standing patrols which shipping escort would entail. The 'trade-protection squadrons', as they were called, were not expected to be ready before 1940. In practice the seriousness of the threat to shipping forced the Air Ministry to form them in October, 1939. They were equipped with Blenheims.


    A radical weakness of the trade-protection squadrons was that they were inadequate in numbers and equipment for the task in view. When war began, experience soon showed that by far the most acceptable safeguard for ships in coastal waters was that given by single-engined fighters, whose employment for such a purpose had not at first been seriously contemplated. Originally Fighter Command's province ended some five miles from the coast, for beyond that distance pilots could not count on hearing orders from the stations which normally controlled their movements. In 1939 and 1940 the gradual replacement of existing radio equipment by new sets of longer range extended the distance to. about forty miles. We shall see in later chapters that, as the war went on, the fighter force found itself charged with an unlooked-for and by no means welcome
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    responsibility towards shipping within that limit, often in defiance of its cherished principle that standing patrols were to be avoided.


    (iii)


    Meanwhile the naming of Germany as the 'ultimate potential enemy' had aroused the long-dormant problem of the coast defences. Observing in 1934 that, with few exceptions, 'the gun defences of the Empire have not been modernised for nearly thirty years', the Defence Requirements Committee put the sum required to make the fixed defences of home ports reasonably efficient at approximately four million pounds--more than twice the estimates of 1927-1930.29 In view of Germany's small surface strength they did not suggest that the whole amount should be spent at once, but recommended a modest annual expenditure of a hundred thousand pounds for the next five years. In their opinion the first essential was to make the existing armament fit for war and to complete the close defence of the main naval ports and the Thames. More drastic changes, designed to furnish North Sea ports with effective counter-bombardment weapons, could follow later. On the other hand they attached great importance to the early provision of local naval defences, particularly against submarines. Their view was that 'as regards our home ports, it would be folly, in view of a probable development of the German navy, to leave places of such immense importance without any seaward defences whatever and completely open to submarine attack'. To meet this need at fifteen of the most important places at home and abroad they proposed an annual expenditure of 125,000 for the next five years.


    In the outcome, financial limitations mutilated these proposals, and led in 1940 to improvisations undertaken in conditions far removed from the studious atmosphere conducive to prudent investment in weapons designed to serve a long-term purpose. On the advice of the Ministerial Committee which examined the Defence Requirement Committee's report the allotment to the fixed defences was cut down by three-quarters.30 Consequently the efforts of the authorities concerned with coast defence were largely devoted, during the remaining years of peace, to the preparation of local naval defence schemes and the provision--within the means available--of equipment needed to give effect to them. Little could be done for the fixed defences except to put them into a position to fight with their existing armament, and if necessary with old-fashioned ammunition.


    When the Defence Requirements Committee made their report in 1934, preparation of a new series of schemes, superseding those of 1927-1930 had recently begun. The process continued up to and
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    after the outbreak of war In August, 1939, the ports at which defences were considered necessary numbered twenty-eight, as compared with the twenty-six of 192 7-1930; but a number in Eire were no longer included in the list, the right to fortify and use them having been renounced. At nineteen of the twenty-eight, installation of the defences in time of peace was planned at least in theory; at the other nine--of which four might not have to be defended--installation after the outbreak of war was deemed sufficient.* The unlikelihood that local seaward defences could in fact be perfected in peacetime was acknowledged; it was recognised that practical considerations would probably prevent the finishing touches from being given at most places until war was declared.31 Before discussing the outcome, we must turn to the progress made meanwhile in other branches of home defence.

    

    * The ports listed in August, 1939, were:

    
      Category A (defences to be installed in time of peace)

      
        	
          Covered by Schemes prepared 1933-1938. The Forth; the Tyne (interim scheme); the Tees and Hartlepool; the Humber (interim scheme); Harwich (interim scheme); the Thames and Medway; Dover; Portland; Plymouth; the Clyde; Belfast (interim scheme).

        


        	
          Covered by Schemes in preparation or under revision. Scapa Flow; Invergordon; Portsmouth and Southampton; Swansea; Milford Haven; the Mersey; Falmouth; Cardiff and Barry.

        

      


      Category C (defences to be installed after outbreak of war)


      
        	
          Covered by Scheme prepared in 1936. Newhaven.

        


        	
          No modern Schemes prepared. Blyth; Sunderland; Yarmouth; Avonmouth; Newport; Barrow-in-Furness; Lerwick; Dundee.

        

      


      There were no Category B ports.

    


     Removal from list under consideration.
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      Chapter IV

      The Eve of the War

    

    WE LEFT the air defences at the point where the Government, abandoning the principle of 'business as usual,' authorised the Air Ministry to order virtually all the aircraft they could get. On the assumption that financial considerations could be disregarded, the maximum output of the aircraft industry, working on double shifts, was estimated in the spring of 1938 at 4,000 machines by April, 1939, and 8,000 in the following twelve months.1 More could not be expected from factories long starved of orders, and even in 1938 employing little more than a quarter of the hands employed at the height of the First World War, when aircraft could be built with about one-tenth of the effort now required.2


    Scheme L of 1938 was designed to provide 73 bomber and 38 fighter squadrons by the spring of 1940. The full programme was:


    


    
      
        	

        	Squadrons

        	First Line
      


      
        	METROPOLITAN AIR FORCE
      


      
        	Heavy bombers

        	

        	47

        	

        	

        	752

        	
      


      
        	Medium bombers

        	

        	26

        	

        	

        	600

        	
      


      
        	Fighters

        	

        	38

        	

        	

        	608

        	
      


      
        	Reconnaissance, etc.

        	

        	 30

        	

        	

        	 413

        	
      


      
        	

        	

        	141

        	

        	

        	2,373

        	
      


      
        	OVERSEAS

        	

        	 39

        	

        	

        	 490

        	
      


      
        	

        	

        	180

        	

        	

        	2,863

        	
      

    


    Reserves would be provided for fighter and general-reconnaissance (including flying-boat) squadrons on a scale designed to cover sixteen weeks' wastage in time of war, and for other squadrons on a scale designed to cover nine weeks' wastage. The establishments of bomber, fighter and general-reconnaissance (other than flying-boat) squadrons were made substantially larger than those contemplated in Scheme F, so that (for example) the addition of only eight squadrons to the fighter force increased its nominal first-line strength by nearly one-half. While the fighter force would undoubtedly gain in
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    staying-power if these additions were made good, its squadrons would not normally go into action with more than twelve aircraft at a time.


    The strength and weakness of the new scheme can be summed up very briefly. On the one hand, it promised to make good use of a limited industrial capacity, though a possible criticism is that too much emphasis was laid on bombers, which took a relatively long time to produce and which would be less valuable at the outset of a war than the fighters needed to secure the base. On the other hand, it would give in two years' time only about three-quarters of the fighter squadrons needed for the 'ideal' programme, and only about the same bomber strength as Germany was expected to achieve within the next few months.


    These shortcomings were the more disturbing since other components of the air defence scheme threatened to fall far short of requirements. In 1936 the War Office had warned the Government of the long time that must elapse before their new 4-5-inch and 3-7-inch anti-aircraft guns were ready.3 In 1938 the guns were beginning to arrive, but shortages of skilled labour and materials gave little hope that output could be accelerated..4 The reconditioned 3-inch guns, with their rather old-fashioned ammunition, were scarcely fit to cope with modern aircraft, and even they were none too plentiful. That Scheme L 'fell below the level of safety' which they thought necessary was, indeed, quite clear to the Air Staff,5 nor could the Government deny that attempts to achieve parity with the German air force had failed.


    In retrospect an increase in the fighter force at the expense of the heavy bomber squadrons may seem an obvious solution. But in the early part of 1938 that course would not have appealed to the Air Staff. Their faith in bombing had survived the replacement, as the hypothetical aggressor, of France--whose aircraft factories, conveniently clustered near Paris, might have made good targets--by the less accessible enemy beyond the Rhine. Admittedly German heavy industry was concentrated in the Ruhr, which even medium bombers could reach from forward bases. But would such attacks on the Ruhr as the British bomber force could make within the next few years be an effective answer to a knock-out blow on London? And would such attacks be possible at all if the base was not more securely guarded than it promised to be under the existing programme?


    The shortcomings of British air power were much in the minds of statesmen while Scheme L was current, and in the spring of 1938 some of them were freely ventilated in Press and Parliament. At the same time, measures of maritime defence were a long way from completion, and British participation in a land campaign to secure the integrity of the Low Countries was still uncertain.


    To the German Government, who had incurred no penalty two
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    years before by remilitarising the Rhineland in defiance of the Treaty of Versailles, conditions may have seemed ripe for a display of power. In the spring of 1938 their troops marched into Austria; thereafter they advanced a claim to parts of Czechoslovakia whose population was predominantly German, but whose loss would strike at the root of the strategic plan by which France and her Eastern European Allies hoped to check the eastward expansion of the potential enemy. In the autumn the German attitude became so threatening that the British Government ordered an emergency deployment of a great part of the home defences.


    The deployment was not a full-dress rehearsal for mobilisation. Neither a state of hostilities nor the 'precautionary period' for which the various departments of State had drawn up plans was deemed to have begun. In some respects conditions were less favourable for rapid moves of units than they might have been if emergency measures had been applied more widely. Nevertheless the experience provided a convincing demonstration of unreadiness for war. In Fighter Command twenty-nine fighter squadrons were reckoned mobilisable, but only five of them had modern aircraft. Even those five were incapable of fighting at high altitudes, for their guns had not yet been modified to work above 15,000 feet. There were also five squadrons of Gladiators, old-fashioned in appearance and no match for modern fighters, but capable of engaging bombers. The rest of the fighter squadrons had obsolete or obsolescent aircraft.*6 There were no stored reserves of fighter aircraft; immediate reserves with squadrons and in workshops amounted to about two-fifths of first-line strength. The radar chain gave partial cover only between the Wash and Dungeness, communications were incomplete, and the whole command was dependent on radio equipment much inferior to that which replaced it in 1939 and 1940. The London balloon-barrage was only about one-third ready--142 balloons were deployed towards an establishment of 450--and its deployment raised many problems, not all of which had been foreseen.7 The state of the anti-aircraft and searchlight formations was still worse. Nearly 50,000 Territorials joined the air defence and coast defence formations when summoned, but only about one-third of the anti-aircraft guns and lights proposed by the Reorientation Committee in 1937 were available.8 Some of them were not in working order or were accompanied by unsuitable ammunition or equipment. The majority of the guns were of the obsolescent 3-inch pattern, some fifty 3-7-inch and no 4-5-inch pieces being ready. Arrangements for billeting and the issue of stores left much to be desired.9 Measures of Civil Defence were hampered,

    

    * The 29 squadrons were equipped as follows: Hurricane 5, Gladiator 5, Fury 3, Gauntlet 9, Demon 7.
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    according to the Air. Raid Precautions Department of the Home Office, by undue regard for secrecy.10


    Arrangements for maritime defence were also far from satisfactory. Whereas the navy mobilised, the air force did not; and of the twelve squadrons of Coastal Command considered fit for active service, eight had to move over an average distance of 270 miles without the benefit of war establishments. Only the help of naval and army reservists, and of officers' wives who were hastily pressed into service and had to be taught by officers with too much to do already, made it possible to maintain communications for the brief period of the crisis. Again, a lack of spares would soon have kept some squadrons on the ground if the emergency had been prolonged. Destroyers and escort vessels were scarce, trawlers needed for minesweeping could not have been made ready for action in less than three weeks, the coast defences at several naval ports were manifestly inadequate and much of the berthing space at Rosyth was silted up, as were the naval harbours at Dover and Harwich.11 Despite the lesson of the Shanghai incident, stocks of oil fuel at home and abroad were still unprotected; and lack of storage space compelled the navy to disperse its reserves of ammunition largely in ships and trains.12 On the other side of the account, German naval strength was low but the much-feared Luftwaffe had a thousand serviceable bombers.*13


    The crisis was ended by negotiations culminating in the Munich agreement, whereby France and Great Britain purchased a respite at the cost of some thirty Czech divisions. Notwithstanding the reassuring words with which the Prime Minister returned from Munich, preparations for war were afterwards conducted with new energy. In the sphere of maritime defence, steps were taken to ensure concurrent mobilisation of the navy and the air force; the system of operational control through Area Combined Headquarters was elaborated; and

    

    * The following table shows establishments and strengths of Luftwaffe units on 26th September, 1938, and the numbers of serviceable aircraft and operational crews at their disposal:

    
      
        	

        	
          Aircraft

        

        	
          Operational Crews

        
      


      
        	
          

        

        	
          Establishment

        

        	
          Strength

        

        	
          Serviceable

        

        	
          Total

        

        	
          Fully

          Trained

        

        	
          Partly

          Trained

        
      


      
        	
          Bombers

        

        	
          1,220

        

        	
          1,128

        

        	
          1,040

        

        	
          1,171

        

        	
          744

        

        	
          427

        
      


      
        	
          Dive-bombers

        

        	
          235

        

        	
          226

        

        	
          220

        

        	
          251

        

        	
          118

        

        	
          133

        
      


      
        	
          Ground-attack

        

        	
          195

        

        	
          195

        

        	
          182

        

        	
          192

        

        	
          185

        

        	
          7

        
      


      
        	
          Fighters

        

        	
          985

        

        	
          773

        

        	
          738

        

        	
          883

        

        	
          705

        

        	
          178

        
      


      
        	
          Long-range reconnaissance

        

        	
          228

        

        	
          222

        

        	
          206

        

        	
          212

        

        	
          145

        

        	
          61

        
      


      
        	
          Tactical reconnaissance

        

        	
          303

        

        	
          291

        

        	
          270

        

        	
          3"

        

        	
          184

        

        	
          127

        
      


      
        	
          Coastal

        

        	
          180

        

        	
          164

        

        	
          149

        

        	
          138

        

        	
          74

        

        	
          64

        
      


      
        	

        	
          3,346

        

        	
          2,999

        

        	
          2,805

        

        	
          3,158

        

        	
          2,155

        

        	
          997

        
      


      
        	
          Transport

        

        	
          362

        

        	
          308

        

        	
          299

        

        	
          357

        

        	
          289

        

        	
          67

        
      


      
        	

        	
          3,708

        

        	
          3,307

        

        	
          3,104

        

        	
          3,5!5

        

        	
          2,444

        

        	
          1,064
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    the finishing touches were put to plans for trade-defence and maritime reconnaissance. If physical resources dictated the extent to which shortages of vessels, aircraft and equipment could be made good, at least the crisis ensured that the deficiencies which it revealed would not be overlooked. By the beginning of September, 1939, the strength of Coastal Command had risen to nineteen squadrons (including three torpedo-bomber squadrons), of which sixteen were fit for active service. Apart from the limited range of the Anson, a weakness of the general-reconnaissance squadrons was their lack of an effective means of sinking any submarines they might detect. Meanwhile the Admiralty had done their best to ensure that in 1939 shortages of escort vessels, minesweepers and the like--though in the outcome serious enough--would be less glaring than in 1938.


    Among shortcomings not revealed by the crisis, one of the most notable was in the provision made for taking and interpreting air photographs as a source of information about the enemy's dispositions and intentions. In general, air photography was regarded as a normal function of bomber and general-reconnaissance squadrons; and the difficulty which such squadrons would have in photographing hostile territory in time of war was underestimated.14 Ultimately the problem was solved by equipping a special Photographic Reconnaissance Unit (formerly the Photographic Development Unit) with fast, high-flying aircraft of fighter type. The ancestor of the unit was a small and highly secret flight set up for a special purpose in the early part of 1939, when its flying personnel comprised two pilots. Again, by the summer of 1939 both Bomber Command and the Air Ministry had staffs for the interpretation of air photographs--a task performed until the spring of 1938 exclusively by the army. But they proved incapable of getting the best out of the relatively small-scale photographs taken from great altitudes by high-performance aircraft.15 A commercial firm, the Aircraft Operating Company Limited, was able to fill the gap, and after the outbreak of war the solution was found in a forced marriage between service and civilian experts. Thus a window was opened on German preparations for invasion--and much else besides--in time for the events of 1940.


    Where the air defences were concerned the lesson of the crisis was unmistakable, especially at a time when a 'knock-out blow' seemed likely to be attempted at the beginning of a war, and perhaps before war was declared. Whether the Air Staff were right or wrong in thinking that the bomber force could make a useful contribution to defence in the first few years of war, it would have no chance of doing so if the defences proper were too weak to avert defeat before a counter-blow could be delivered.


    Accordingly in the autumn of 1938 Sir Kingsley Wood, who in May had succeeded Lord Swinton as Secretary of State for Air,
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    announced, with the approval and on the advice of the Minister for Co-ordination of Defence, that henceforth priority would go to fighters.16 Additional aircraft were needed both to strengthen the first line and to provide against losses to be expected at the outset. The new policy was reflected in Scheme M, which followed (but did not supersede) Scheme L in November. The scheme aimed at a metropolitan air force of fifty fighter and eighty-five bomber squadrons, the ratio of fighters to bombers thus rising from roughly 1:2 to 1:1.7. At the same time the hitting-power of the bomber force would be increased by equipment throughout with heavy bombers.* But Scheme M was intended for completion in 1942, when faster fighters and bigger bombers than those now coming into service could be expected. Meanwhile the aim was to build a fighter force which would be ready for action by the spring of 1939, and twelve months later would be backed by strong reserves. Its main strength would lie in the Spitfire and the Hurricane, whose good performance and eight-gun armament promised excellent results against the virtually unarmoured and lightly-armed German bombers then in view. Much was expected, too, of the Defiant, a new two-seater single-engined monoplane which ultimately proved disappointing.


    But equipment of the entire fighter force with Hurricanes and Spitfires was not feasible, for it would have absorbed the whole output of those aircraft and have left no margin for reserves. As a makeshift measure the Air Ministry decided, therefore, to adapt a number of Blenheim bombers as fighters and equip at least three and possibly ten squadrons with them. The Blenheim was chosen not so much on merits as because it was one of the two types produced in the shadow factories, and was therefore available in substantial numbers. Yet it was by no means a bad choice, especially as it provided experience which proved invaluable when more advanced twin-engined aircraft came into service as night-fighters. Fighter Command was also strengthened during the last year of peace by transfer and re-equipment of a number of Auxiliary squadrons formerly in Bomber Command--a process begun on a much smaller scale some years before.

    

    * The new programme (with Scheme L for comparison) was:

    


    
      
        	

        	Scheme L

        	Scheme M
      


      
        	

        	Squadrons

        	First

        Line

        	Squadrons

        	First

        Line
      


      
        	METROPOLITAN AIR FORCE
      


      
        	Heavy bombers

        	

        	47

        	

        	

        	752

        	

        	

        	85

        	

        	

        	1,360

        	
      


      
        	Medium bombers

        	

        	26

        	

        	

        	600

        	

        	

        	--

        	

        	

        	--

        	

        	
      


      
        	Fighters

        	

        	38

        	

        	

        	608

        	

        	

        	50

        	

        	

        	800

        	
      


      
        	Reconnaissance, etc.

        	

        	30

        	

        	

        	413

        	

        	

        	28

        	

        	

        	389

        	
      


      
        	

        	

        	141

        	

        	

        	2,373

        	

        	

        	163

        	

        	

        	2,549

        	
      


      
        	OVERSEAS

        	

        	39

        	

        	

        	490

        	

        	

        	49

        	

        	

        	636

        	
      


      
        	

        	

        	180

        	

        	

        	2,863

        	

        	

        	212

        	

        	

        	3,185
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    In the outcome the Auxiliary fighter squadrons, recruited mainly in large towns and cities, proved strikingly successful.


    Two further reforms were the creation of an organisation for the salvage and repair of damaged aircraft, and the establishment of Group Pools (later called Operational Training Units) whose task was to relieve first-line squadrons of part of the burden of preparing qualified but untried pilots for active service, and to provide a reservoir from which casualties could be replaced. Six repair depots were set up in various parts of the United Kingdom, so that aircraft requiring major overhaul or reconstruction no longer had to be returned to the manufacturer. The first Group Pool in Fighter Command began to function in the spring of 1939.


    The new sense of urgency created by the Munich crisis was felt throughout the country and not least in the aircraft factories. Output of Hurricanes and Spitfires rose sharply towards the end of 1938 and in the early part of 1939, when it exceeded the predicted figure by about a quarter.17 By the summer of 1939 a reserve of two hundred modern fighters had been assembled--a number insufficient to dispel anxiety, but one which held out some hope that before long the gap between resources and probable wastage might be bridged. By that time about the same number of Volunteer Reserve pilots had completed their flying training, although they still had to go through the Group Pool or its equivalent before they would be fit for active service. In the sphere of passive defence, too, good progress was made, especially after the appointment of Sir John Anderson as-Lord Privy Seal and, in effect, full-time Minister for Civil Defence.18 Before the crisis half a million citizens had volunteered as air-raid wardens and the like; in the next few months the number doubled. About thirty-five million respirators distributed to civilians in September, 1938, were left in their hands and checked by a series of house-to-house visits, since to call them in would have meant depriving the public of them for six months while they were being overhauled and disinfected.19 Again, by the spring of 1939, 570 heavy anti-aircraft guns and nearly 2,000 searchlights were ready for deployment within two days --a considerable improvement over the numbers available six months before. On the other hand, the communications needed for the safe working of the air defence system in time of war were by no means complete, only about two-thirds of the planned radar stations and Observer Groups were ready, and shortages of trained operators and satisfactory equipment would still have hampered deployment of the London balloon-barrage if war had come in the spring or early summer.


    Meanwhile new factors had carried demands on the air defences beyond even the 'ideal' plan of 1937. In the spring of 1939 the Admiralty informed the Home Defence Committee of their intention
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    to use both Scapa Flow and Rosyth as bases for the Home Fleet when war broke out.20 According to the accepted view, the fleet was capable of defending itself against air attack, whether in harbour or at sea; but the tankers, store-ships and other facilities on which its efficiency depended were not so fortunate. Hence the experts estimated that twenty-four heavy anti-aircraft guns would be needed for the defence of Scapa in place of the eight previously allotted to it as a 'naval port of secondary importance'; and a plan was made to station two home-defence fighter squadrons at Wick, on the mainland about fifteen miles distant. Pending the planned extension of the radar chain to the Orkneys, a temporary OH. station was moved there from Ravenscar in Yorkshire. A fighter squadron and twenty-four guns were allotted to Belfast. These changes, with others which included plans for a mobile reserve of heavy guns and a reduction in the number of searchlights, brought the approved programme to that shown in the second column below.21


    


    
      
        	

        	'Ideal' Plan

        	1939 Plan
      


      
        	Fighter squadrons

        	

        	45

        	

        	

        	53

        	*
      


      
        	Heavy guns

        	

        	1,264

        	

        	

        	2,232

        	
      


      
        	Light guns (barrels)

        	

        	--

        	

        	

        	2,000

        	
      


      
        	Searchlights

        	

        	4,700

        	

        	

        	4,128

        	
      


      
        	Balloons

        	

        	--

        	

        	

        	1,450

        	
      

    


    Of the balloons, 450 were for London and the remaining thousand for provincial barrages. Of the heavy guns, 168 were allotted to a mobile pool, the same number to a strategic reserve and 128 to aerodromes, leaving 1,768 to be divided between London, the leading industrial centres and the chief ports. The number allotted to London and the Thames and Medway defended area on its eastern outskirts was 480, or rather more than a quarter of that figure. Elsewhere the most heavily defended areas were to be Birmingham; the Mersey; the Forth; the Tyne, Tees and Sunderland; Portsmouth and Southampton; the Humber and Grimsby; and Glasgow with its outskirts. Nearly a third of the light guns were allotted to mobile and new requirements reserves, the rest divided in various proportions between factories and other civil objectives, naval, army and air force establishments (aerodromes claiming a big share) and railway junctions. Allotments of light guns were largely academic, since nothing like the number of pieces involved seemed likely to be available for several years.


    To the allotment of the fighter squadrons we must now turn.

    

    * Excludes the 4 trade-protection squadrons approved in August, 1939.

     Includes 140 allotted to a War and Maintenance Reserve, leaving a net figure of 1,860 for Air Defence of Great Britain.
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    (ii)


    The problem of the hypothetical Expeditionary Force and its concomitants impinged at several points on those of home defence. On the one hand a strong force in France or the Low Countries might, and probably would, contribute substantially to the safety of the United Kingdom; on the other, units sent there would be drawn, at least in the first instance, from those otherwise available at home. For the army the issue was comparatively simple, since invasion was held to be unlikely. Hence presumably a large number of well-equipped divisions would not be needed at home in any case. For the air force the problem was more complex. Successive Air Expansion Schemes provided Army Co-operation squadrons for tactical reconnaissance, and did not exclude the despatch of other squadrons across the Channel for purposes which might include support to troops. The fact remained that any fighter or bomber squadrons assigned to the support of an army on the Continent would diminish the number available at home for pure defence or for 'strategic' bombing.


    Until the spring of 1939 the Government were reluctant to commit the country to a land war in Europe, and accordingly refused to sanction unrestricted staff talks with Continental powers. In April, 1938, they agreed, however, to 'low level' conversations between British and French officers, primarily for the purpose of exchanging information about air matters.22 In deference to French wishes, they conceded that naval topics and the possibility of sending an Expeditionary Force to France should not be excluded, on condition that the talks did not take place at a higher level than that of the service attaches. The outcome was a tentative plan for the despatch of two infantry divisions and an Advanced Air Striking Force of either ten or twenty bomber squadrons. The role of the bombers would be a 'strategic' offensive against Germany, rather than direct support for the still hypothetical two divisions.


    Soon afterwards the virtual loss of some thirty Czech divisions in consequence of the Munich Agreement left France unwilling to bear the brunt of a war on land unless assured that a substantial British army would cross the Channel as soon as hostilities began. Should France collapse, or fall out for lack of such support, a British strategy based on access to the Channel ports and French aerodromes would have to be discarded. During the next few months the case for 'full-dress' staff talks thus became extremely strong. It was further strengthened in March, 1939, when German troops crossed the frontier of the diminished Czechoslovakia under cover of a demonstration by the German air force over Prague.


    Accordingly a new series of talks, conducted on the British side by
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    the Joint Planning Sub-Committee of the Chiefs of Staff Committee, and later by the Permanent Military Advisers (Designate) to the projected Franco-British Supreme War Council, began in London on 29th March.23 In due course the delegates agreed that four British divisions, instead of the two first proposed, should go to France as soon as war began, and that if Germany invaded the Low Countries 'collaboration with the French Army and Air Force in the land battle' should become 'the primary commitment of the British Bomber Command during any critical phase of the invasion'. The Advanced Air Striking Force would now consist of a First Echelon of ten medium-bomber squadrons (equipped with Battles) and a Second Echelon comprising the same number of Blenheim squadrons. Later the plan for a Second Echelon was cancelled in favour of operations by the Blenheims from bases in the United Kingdom. Apart from the Advanced Air Striking Force--originally conceived as an outpost of Bomber Command rather than an army support weapon--the Expeditionary Force would be accompanied by an Air Component comprising eight Army Co-operation (reconnaissance) squadrons and four squadrons of fighters. Originally the last were to have been Blenheim squadrons; but largely in consequence of a memorandum by Air Chief Marshal Dowding, which stressed the need for speed and climbing-power in a battlefield fighter, the Air Staff ultimately decided to send Hurricanes instead. As they would necessarily be drawn from his command, the author of the memorandum was thus faced, as the result of his own candour, with the loss of four of his best squadrons. Worse still, he would lose the aircraft likely to be needed to keep them up to strength at a time when heavy casualties might well be suffered.


    Hence the employment envisaged for the fifty-seven fighter squadrons contemplated in the final peacetime plan was:


    


    
      
        	Task

        	Squadrons
      


      
        	Air Defence (main scheme)

        	

        	46

        	
      


      
        	Air Component

        	

        	4

        	
      


      
        	Defence of Scapa Flow

        	

        	2

        	
      


      
        	Defence of Northern Ireland

        	

        	1

        	
      


      
        	Trade protection

        	

        	4

        	
      

    


    The number of squadrons allotted to the air defence scheme proper--for Scapa and Belfast were outposts--thus corresponded very closely with that recommended in the 'ideal' plan of 1937. Moreover, it was precisely that at which the Air Staff had arrived in 1938 by a calculation based on the probable striking power of the German air force and the theoretical chances of successful interception.24 There was accordingly a strong case for regarding it in 1939 as the essential minimum. On the other hand, the allowance of four
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    squadrons for the Expeditionary Force was far from generous. Both the French authorities and the British General Staff pressed for more fighters, the latter suggesting that at any rate the number should be increased within the first six months of war. On the ground that the country was still short of the standard required for protection against a 'knock-out blow', the Air Staff refused to commit themselves to more than the four squadrons, but promised that all of them (instead of only one, as had been contemplated earlier) should cross the Channel with the first contingent of the Expeditionary Force, and that the possibility of sending others should be reviewed if no heavy air attacks were made on the United Kingdom early in the war.


    (iii)


    The seizure of Bohemia and Moravia in March, 1939, showed clearly that the German Chancellor had no intention of abiding by the agreement made at Munich, and that his claim to be concerned solely with areas inhabited by German-speaking peoples could not be relied on. The British Government responded by joining the French in guarantees to Poland; taking measures to bring the twelve divisions of the Territorial Army up to strength and then double them; introducing conscription; and setting up a Ministry of Supply to find the weapons needed by a rapidly expanding army.*25


    Thereafter the home defences passed gradually from their peacetime state to one of readiness for war. Under a system of 'couverture' adopted in the early summer, anti-aircraft formations of the Territorial Army were called out in four contingents for one month at a time; guns were moved to prepared positions in a belt twenty-five miles deep extending from Newcastle to Plymouth. At the same time the radar chain was brought into operation. The public air-raid warning system was made ready for instant action, and the Postmaster-General placed essential telephone lines at the disposal of the air defences. Air Chief Marshal Dowding was given power to intercept unauthorised flights over the United Kingdom, and throughout the summer a continuous watch was kept by skeleton crews in the essential operations rooms of Fighter Command and its ancillary formations. In June, German aircraft began to make flights over the North Sea and the English Channel, but did not infringe British territorial limits and were not molested.26 The opportunity was taken to make important technical modifications to the radar system and order the 'chain home low-flying' (C.H.L.) equipment needed to detect and track low-flying aircraft.

    

    * On paper there were thirteen Territorial divisions: in practice the number never exceeded twelve, or twenty-four when doubled.
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    In consequence the final transition to a state of hostilities was accomplished with fewer pains than the emergency deployment of 1938, and found the air defences in much better shape. Fighter Command mobilised thirty-nine fighter squadrons, as compared with the twenty-nine considered mobilisable eleven months before. Sixteen were equipped with Hurricanes, ten with Spitfires, seven with Blenheims, four with Gladiators and only two with the obsolescent Hind and Gauntlet. Reserves amounted to some 300 aircraft.27 After deduction of four squadrons for the Air Component, Fighter Command thus had thirty-five squadrons towards the forty-six approved for the main scheme of home defence, but none for Scapa Flow or Northern Ireland, and none as yet for trade-protection.* Anti-Aircraft Command, recently reorganised in seven divisions under Lieutenant-General Sir Frederick Pile, Bt. (but like the rest of the air defences under the operational control of Air Chief Marshal Dowding), mustered about one third of the heavy, one-eighth of the light antiaircraft guns and rather less than three-quarters of the searchlights to which it was entitled. Balloon Command (Air Vice-Marshal O. T. Boyd) deployed 444 balloons in London, and 180 elsewhere, on the first day of the war, or altogether about three-sevenths of its establishment. The Observer Corps (Air Commodore A. D. Warrington-Morris) was virtually complete over the greater part of England and parts of Scotland, while the radar chain had all twenty of its C.H stations in action, though their equipment was still imperfect. No C.H.L. stations were yet ready.


    As war became more probable, corresponding precautions were taken in other branches of home defence. In the course of the summer a number of naval reservists were called out by individual notice. In August a series of exercises was held to test naval and air plans for the detection of surface raiders and the laying of the mine barrage at the southern exit from the North Sea. Before the exercises the Reserve Fleet was held fully manned and was inspected by H.M. the King in Weymouth Bay. As they were drawing to a close, news that Germany and Russia were about to conclude a pact of non-aggression brought the threat appreciably nearer. Thereupon arrangements were made

    

    * See p. 72.

     The figures, as compared with the approved scales, were:


    


    
      
        	

        	Approved

        Scale

        	Deployed by

        outbreak of war
      


      
        	Fighter squadrons

        	

        	46

        	1

        	

        	35

        	
      


      
        	Heavy guns

        	

        	2,232

        	

        	

        	695

        	2
      


      
        	Light guns (barrels)

        	

        	1,860

        	3

        	

        	253

        	
      


      
        	Searchlights

        	

        	4,128

        	

        	

        	2,700

        	
      


      
        	Balloons

        	

        	1,450

        	

        	

        	624

        	
      


      
        	
          

        
      


      
        	1 Main Scheme only.

        2 Of which 425 were modern (4.5-inch and 3.7-inch) pieces.

        3 Excludes War and Maintenance Reserve.
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    to call out further reservists as they were needed, shipowners were warned of the dangers their vessels might run in foreign ports, and preliminary steps were taken to requisition shipping needed to carry the Expeditionary Force and the Air Striking Force to France. At the same time the Lord Privy Seal was authorised to put the Civil Defences on a war footing when he thought fit.


    The signing of the Russo-German pact in Moscow on 23rd August was the signal for further measures, accompanied by a solemn warning to the German Government that Great Britain intended to stand by her pledge to Poland. Air reconnaissance over the North Sea began on the morning of the 24th; by the end of the month all ships of the Home Fleet and naval home commands--including nine capital ships, four aircraft carriers and seventeen cruisers--had moved or were moving to the war stations shown in Appendix I,28 and the sixteen active squadrons of Coastal Command were at the bases shown in Appendix II. Anti-submarine booms were laid before the outbreak of war at Scapa Flow, Rosyth and Portsmouth, and arrangements were made to add the rest of the local naval defences in two days at the first two places and in nine days at the third.29 Elsewhere some risk of attack would have to be accepted while the schemes drawn up since 1933 were put in hand. The fixed defences were far from strong, for the 6-pounders considered best for defence against fast light surface craft were not yet ready; moreover most 9.2-inch and 6-inch batteries had nothing but an old type of ammunition whose replacement with a better kind had only just begun.30 But the deficiencies of the coast defences will be best considered in a latter chapter, where they can be studied in the light of events not yet foreseen.


    A chart at Appendix III shows the broad structure of the organisation for home defence at the beginning of the war.
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      Chapter V

      The Opening Phase

      (September, 1939-May, 1940)

    

    (i)
DURING the first week of war the ten Battle squadrons of the Advanced Air Striking Force and the four Hurricane squadrons allotted to the Air Component crossed the Channel without interference from the enemy. They were followed by the eight reconnaissance squadrons of the Air Component, the first of which reached France about the middle of September. By the fourth week in October the Dover mine barrage at the southern exit from the North Sea had been completed. Meanwhile the four divisions of the Expeditionary Force had taken up the positions assigned to them.

    The departure of the Expeditionary Force left the United Kingdom guarded on land by weak forces under Western, Southern, Eastern, Northern and Scottish Commands, the whole responsible to General Sir Walter Kirke, Commander-in-Chief, Home Forces.* At the outset of the war invasion was not expected, and the main task envisaged for General Kirke and his subordinates was to prepare drafts for despatch abroad while absorbing the flow of recruits created by conscription. As we have seen in the last chapter, the air defences were considerably below their planned strength, but British naval forces in home waters far outmatched the small surface power of the German navy.


    In the spring of 1939 the Air Staff had put the size of the German long-range bomber force at 1,650 aircraft and the possible weight of attack during the first two weeks of war at 700 tons a day.1 The true position was not quite so alarming. On the outbreak of war the Germans had 1,180 long-range bombers, of which 1,008 were serviceable, besides about 400 short-range dive-bombers and ground-attack aircraft. Their total first-line strength, including transport machines, amounted to some 4,000 aircraft.2 Unlike our own, their fighter force of roughly 1,200 aircraft was intended more for tactical support of an army in the field than for home defence. For the latter purpose they

    

    * Aldershot Command, also under C.-in-C. Home Forces, was responsible for providing drafts and reserve formations.

     See footnote "*" on page 78.
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    relied mainly on a plentiful supply of guns. Reserves, which were estimated in London at five times the true figure, amounted to fewer than a thousand machines fit for the first line, while production, at roughly seven hundred aircraft a month, was almost the same as the British for a first line twice as great as ours. The training organisation commanded some 3,000 aircraft, of which about 500 were of first-line type. On the other side of the account, the British and French metropolitan air forces mustered between them about 3,400 first-line aircraft and nominally about 3,800 aircraft in reserve.3 On the whole, the Allied organisation was far less suited than the German to support a land campaign, while both the first line and reserves included many machines whose performance was not up to modern standards. Figures apart, events soon showed that effectively the Luftwaffe was substantially stronger than the British and French air forces put together.


    Shortly before the war the British Air Staff had come to the conclusion that the enemy was unlikely to begin by bombing individual factories or arsenals.4 More probably he would seek to destroy the nation's will to fight by attacking densely populated areas or vital links

    

    * The precise figures were:

    


    
      
        	

        	Strength

        	Serviceable

        Aircraft
      


      
        	Long-range bombers

        	1,180

        	1,008
      


      
        	Dive-bombers

        	366

        	318
      


      
        	Ground Attack Aircraft

        	40

        	37
      


      
        	Fighters (all categories)

        	1,179

        	1,053
      


      
        	Long-range reconnaissance (excluding Coastal) aircraft

        	262

        	235
      


      
        	Short-range reconnaissance aircraft

        	342

        	294
      


      
        	Coastal aircraft

        	240

        	214
      


      
        	

        	3,609

        	3,159
      


      
        	Transport aircraft

        	552

        	540
      


      
        	

        	4,161

        	3,699
      

    


     According to a statement made to the War Cabinet by the Secretary of State for Air, the figures on 26th September were:


    


    
      
        	

        	British

        	French
      


      
        	

        	First Line

        	Reserves

        	First Line

        	Reserves
      


      
        	EUROPEAN THEATRE
      


      
        	Bombers (all categories)

        	536

        	1,450

        	463

        	---
      


      
        	Fighters (all categories)

        	608

        	320

        	634

        	--
      


      
        	Long-range reconnaissance (excluding Coastal) aircraft

        	--

        	--

        	444

        	--
      


      
        	Short-range reconnaissance aircraft

        	96

        	105
      


      
        	Coastal aircraft

        	216

        	125

        	194

        	--
      


      
        	Fleet Air Arm

        	204

        	200
      


      
        	

        	1,660

        	2,200

        	1,735

        	1,600
      


      
        	OVERSEAS All types

        	415

        	

        	595

        	
      


      
        	

        	2,075

        	

        	2,330
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    in the system of supply and distribution. London seemed a likely target, since it was at the same time a great port, an important residential centre and a focus of commerce, industry and government. Other promising objectives included the industrial districts of Lancashire and the Midlands, and the chief ports outside London, from the Forth to the Mersey and Belfast.


    In Poland, however, the Germans opened their attack by striking at the opposing air force and its bases. Other campaigns might begin in the same way. The Royal Air Force, protected as it was by an unrivalled early-warning system and a well-planned system of dispersal, could reasonably hope to escape destruction on the ground, but might be gravely injured by damage to the factories on which it counted for supplies.


    Accordingly reports from Poland soon led the Air Staff to modify their estimate of the enemy's most likely course of action. A fortnight after the declaration of war, Air Chief Marshal Dowding was directed to review the deployment of the air defences on the assumption that 'the aircraft industry is to be regarded as a very probable first objective for enemy air attacks against this country', and to pay special attention to Sheffield, Coventry, Derby and Bristol, where there were factories of great importance to the air force.5 As attacks on London could not be ruled out, these orders looked like a clear instruction to the Commander-in-Chief to apply himself to the defence of London, the industrial Midlands and Bristol, even at the expense of other tasks. In reality much else had to be considered. As we shall see in later chapters, many additional demands were afterwards made on the air defences, and were often urged with much force and authority. At no time during his tenure of office was Dowding able to get from the Air Staff a clear statement of their relative importance; and admittedly such an assessment would have been extraordinarily hard to make.


    In the outcome the German assault was postponed for the best part of a year, and was then directed to ends which differed considerably from those foreseen in 1939. At the beginning of September nearly half the Luftwaffe, with the better part of the German army, was on the Polish front.6 There is no evidence that the German High Command had sanctioned even provisional plans to use the other half against this country.7 As no invasion of the United Kingdom was in view, an attack on London would not have been consistent with an outlook which sought to justify the bombing of Warsaw on the ground that it paved the way for military occupation of the city. Moreover the German Government did not favour measures calculated to destroy the hope of a peaceful settlement with Great Britain when Poland was defeated. Thus the 'knock-out blow', round which so much British planning had revolved, was not attempted. Some weeks
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    after the outbreak of war the Intelligence Division of the Operations Staff at the German Air Ministry did, indeed, urge that British ports should be vigorously attacked; but they made no mention of inland cities. Ultimately even their plea for a strictly limited programme of strategic bombing was rejected.


    (ii)


    On the other hand, attacks on shipping by German naval and air forces began at once.


    Until 1939 the Air Ministry in Berlin, like its counterpart in London, had done little to provide a striking force expressly trained for maritime war. In the spring and summer of that year its attention was drawn to the possibility of using bombers against British warships in harbour or at sea.8 The outcome was a small anti-shipping force commanded by General Hans Ferdinand Geisler, a former pilot of the naval air service who had joined the Luftwaffe in 1933.


    After the outbreak of war Geisler's task was widened to include attacks on merchant ships and naval auxiliaries. Occasionally harmless fishing-vessels were attacked, perhaps because they were mistaken for minesweepers. As a trawler screen was posted off the East Coast while the C.H.L. stations were lacking, they may alternatively have been suspected of reporting German movements. Less understandably, attacks were sometimes made on lightships, which admittedly helped Allied shipping but were also useful to the Germans. On 9th September Geisler's force, which included some of the newest bombers and best crews in the Luftwaffe, numbered 85 aircraft, of which 71 were fit for active service.*9


    German naval dispositions for war on merchant shipping were put in hand some days before the outbreak of hostilities. Between 19th and 29th August seventeen ocean-going submarines out of a force of twenty-six left Kiel for the Atlantic, while fourteen short-range submarines out of thirty made their way to the North Sea and the English Channel. By the end of the month thirty-nine German submarines of all classes were at sea.10 As soon as the Allied ultimatum gave the signal they struck at the supply lines which finked Britain with the outside world. Their commanders had orders to observe the international convention which forbade the sinking of merchant

    

    * It comprised:
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        	Kampfgeschwader 26

        	

        	Heinkel 111

        	

        	65

        	58
      


      
        	I/Kampfgeschwader 30

        	

        	Junkers 88

        	

        	20

        	13
      

    


    The Junkers 88 was the newest German bomber, and I/KG. 30 was the first unit equipped with it.

  


  --80--

  


  


  
    vessels without regard for the safety of passengers and crews, but did not always obey them. On 3rd September, for example, the submarine U.30 sank the passenger liner Athenia off north-west Ireland at the cost of 112 lives. In the whole of September 41 ships, aggregating 153,879 gross tons, were sunk by German submarines.11


    The Allied answer was to introduce the system of convoy planned before the war. But escort vessels were scarce, while Coastal Command, preoccupied with its programme of North Sea reconnaissance, had few aircraft to spare for convoy escort. Consequently some groups of ships were forced to sail unescorted. Moreover, aircraft had little chance of spotting submarines unless they surprised them on the surface. Even then the quarry had only to dive in order to become virtually safe from an attacker who carried no depth-charges and whose bombs were few and small. Nevertheless seven submarines were sunk by various means in the first two months of war.12 As winter drew on, the U-boat offensive dwindled, not so much because of sinkings as because the weather grew less favourable and because an ambitious programme of minelaying absorbed much of the German effort.


    But if the winter brought a temporary alleviation of one problem of maritime defence, it promised no relief from others. The fear that German surface raiders would try to gain the High Seas proved better founded than faith in the system designed to stop them. Leaving Wilhelmshaven on 21st August, the pocket-battleship Admiral Graf Spee slipped into the Atlantic a few days later, while our general-reconnaissance squadrons were grounded for a final inspection before beginning their North Sea patrols.13 On the 24th her sister ship, the Deutschland, left the same port. Helped by thick weather, and making the best use of darkness, she too escaped detection. In September replacement of Ansons by Hudsons enabled the air reconnaissance patrols to be carried almost the whole way to the Norwegian coast; but in general the patrols were ineffective.14 A radar set with which aircraft could detect surface vessels in darkness or thick weather was under development but not yet in use; meanwhile patrols were discontinued at night, and in the daytime were often defeated by cloud, fog or heavy rain. On 8th October a Hudson of No. 224 Squadron from Leuchars spotted a German naval force--the battle-cruiser Gneisenau, the cruiser Kln and an escort of destroyers--near the coast of Norway; but the Deutschland, returning to the Baltic in November, was missed once more. In the same month the battle-cruisers Scharnhorst and Gneisenau cruised for some days in the Atlantic, also without detection as they came and went. Meanwhile the escape of the pocket-battleships, coupled with the demands of the U-boat campaign, the conveyance of the Expeditionary Force to France and other tasks, had caused a wide dispersal of Allied naval forces.
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    Moreover, British warships and their bases soon proved more vulnerable than had been expected. To make up for the shortage of escort vessels and shore-based aircraft for convoy escort, towards the middle of September the aircraft-carriers Ark Royal, Courageous and Hermes were ordered to cruise in the Western Approaches so as to provide a measure of protection for shipping there. On the 14th the Ark Royal narrowly escaped sinking by the submarine U.36; on the 17th the submarine U.29, encountering the Courageous at an unhappy moment when she was flying-on her aircraft and was inadequately protected, sank her. A month later the submarine U.47 exposed the inefficacy of the local naval defences at Scapa Flow by entering the Flow through a channel that had been left inadequately guarded; on the morning of the 14th she sank the battleship Royal Oak, lying at anchor about a mile from the shore.


    Two days after the sinking of the Royal Oak, nine aircraft of Kampfgeschwader 30 attacked warships in the Firth of Forth, doing slight damage to two cruisers and a destroyer. It happened that on this occasion the system of early warning worked unsatisfactorily; and while the silence of the public air-raid sirens could be justified on the ground that no attack on the mainland was expected or in fact took place, the failure of the local Gun Operations Room to receive notice of the enemy's approach until some of the guns had opened fire was not so easily explained away.15 A moment after the warning had been tardily received, the enemy appeared over the Forth Bridge. All guns not already firing were then called to action. The gunners at one site were engaged in gun-drill when they saw a German aircraft near them, and had hastily to exchange their dummy ammunition for live. The Spitfires of Nos. 602 (City of Glasgow) and 603 (City of Edinburgh) Squadrons of the Royal Auxiliary Air Force joined the guns in shooting down two bombers--the first destroyed over or near the United Kingdom since the beginning of the war.*16


    Next morning aircraft of the same German unit raided Scapa Flow. In the absence at sea of the Home Fleet they attacked and damaged the depot-ship and former battleship Iron Duke, which was subsequently beached. One bomber was hit by anti-aircraft fire and crashed on the island of Hoy.


    On the whole the destruction of three aircraft in the two raids was a satisfactory achievement, but the performance of the early-warning system was less so. Where the guns were concerned, the verdict of General Pile was that evidently neither the standard of training nor the equipment of his command was yet up to the standards of modern war.17

    

    * As a result of the action No. 603 (City of Edinburgh) Squadron (Squadron Leader E. E. Stevens) was officially credited with the destruction of the first aircraft destroyed by Fighter Command. At the time four German aircraft were believed to have been destroyed.
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    The exploits of U.47 and Kampfgeschwader 30 showed that Scapa Flow was not yet a secure base for the Home Fleet. Before it could be so regarded, the local naval defences must be extended and improved, and stronger air defences must be provided. These tasks could scarcely be completed before the early spring. Meanwhile the Fleet must move elsewhere, though Scapa would still be put to occasional use. To provide some measure of fighter defence while the Fighter Command squadrons promised for 1940 were awaited, the Admiralty arranged to send two naval squadrons to a neighbouring aerodrome.18


    Rosyth was a possible alternative, but was a little too far south to be altogether satisfactory, and its approaches were vulnerable to mining.19 For the next five months the Fleet was therefore compelled to make use of remote anchorages on the West Coast of Scotland.


    Within two months of the outbreak of war the Government were thus confronted with a situation rather different from that for which their plans provided. Allied naval resources were widely dispersed; the Home Fleet was without its best strategic base and on the wrong side of Cape Wrath; and the system of North Sea reconnaissance had been found wanting. Attempts to bomb German warships at sea had failed in recent weeks20 and might succeed no better in the future. In short, control of the North Sea had been lost, at least for the time being. Thus invasion could no longer be ruled out on the old ground that a hostile expedition would be infallibly detected by air reconnaissance and would be 'bombed and shelled to destruction' before arrival, though it might still be thought unlikely for other reasons. Moreover the German Chancellor, meeting with no response from the British Government to his offer of peace terms after the defeat of Poland, might be expected to grow more belligerent.


    In the light of these considerations the War Cabinet decided in October that the risk of a landing by German forces which might slip past the navy and Coastal Command during the longer nights of winter was not to be ignored.21 They asked the Chiefs of Staff to reconsider the danger and take steps to meet it.


    After studying the matter at some length, the Chiefs of Staff came to the conclusion that small raids were possible, and invasion proper conceivable, but that neither threat was serious enough to justify them in keeping back field formations intended for use elsewhere.22 To meet the Government's wishes they proposed that 'a suitable proportion' of such troops as would normally be at home should be disposed within easy reach of the East Coast, and that plans should be made for their rapid concentration if the need arose. Special air and naval reconnaissance to give warning of the assembly and passage of a large seaborne expedition could, they implied, be deferred until the danger became imminent. They also recommended a number of measures
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    designed to strengthen the defences of ports and aerodromes, but added that most of them were already in hand. Their mention of an 'adequate air striking force in a state of readiness' suggests that the practical difficulty of co-ordinating reconnaissance with offensive action, and the frequent inability of bomber crews to find or hit their targets, were even yet not fully grasped; though admittedly the Chiefs of Staff went on to point out that communications, and co-operation between different branches of the defences, must be improved.


    Thereafter until the spring of 1940 the country's landward defences against invasion or minor raids were governed by a new scheme called the JULIUS CAESAR plan. Its basis was the dual assumption that the landing of seaborne troops in any number presupposed the early capture of a port, and that parachutists or other airborne forces would play a vital part in any attempt that the enemy might make.23 Further assumptions were that a seaborne force of one division could be carried in twenty transports of 4,000 to 5,000 tons, which could make the crossing in 20 hours and would be escorted by 25 to 30 modern destroyers.* German resources for an airborne operation were estimated at 1,000 transport aircraft, 4,000 trained parachutists and 6,000 trained air-landing troops. Any attempt at a major landing would probably be supported by a heavy air offensive against the Home Fleet, the Royal Air Force and 'other objectives in this country'.


    General Kirke believed that if the airborne force were defeated the battle would be won. Deprived of its support, the seaborne force would, he thought, find landing so hazardous that the assault would fail.24 Accordingly his plan laid emphasis on the prompt annihilation or capture of parachutists and other airborne troops as they descended or were assembling on the ground. Bodies who nevertheless succeeded in establishing themselves on British soil would be either surrounded by a cordon, or broken up by armoured troops or horsed cavalry. As an additional precaution against capture of a port from the landward side, Scottish, Northern and Eastern Commands were ordered to allot infantry for the local protection of ports and their fixed defences in their respective areas. Should the enemy land, Home Forces would have the direct support of two bomber squadrons, besides an Army Co-operation squadron and three communication aircraft. In the meantime a small bomber force had stood by since the outbreak of war to attack German naval targets as opportunity arose; and in an emergency all home-based bombers would in theory be available to engage a hostile expedition before departure or on passage. There

    

    * In fact, some 50 to 60 transports of that tonnage would have been required, and the crossing could scarcely have been accomplished in less than 36 hours. The German navy had about 20 destroyers.

     These estimates were approximately correct.
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    would also be a few torpedo-bombers under Coastal Command. In practice, attempts to bomb the German fleet in harbour or at sea were almost uniformly unsuccessful, and were suspended in December while protective armour was fitted round the fuel-tanks of the aircraft used.25 Meanwhile the Admiralty had decided that precautionary air patrols over the southern part of the North Sea were advisable, even though the imminent danger postulated by the Chiefs of Staff was not in view. Begun on 29th October, the patrols were continued through the winter for the additional purpose of investigating movements of German minelayers and other suspicious craft.26


    Before the war invasion had seemed so slight a risk that in 1937 entries bearing on the withdrawal of civilians from threatened areas had been deleted from the Government War Book, despite a reminder from an experienced source that a similar decision before the First World War had led to unpreparedness.27 Once again the matter had to be reconsidered now that war had come. The decision reached was that civilians not in immediate danger should be encouraged to stay where they were; those more vulnerably placed would be withdrawn by routes designed to interfere as little as possible with military traffic.28


    General Kirke put the troops needed for JULIUS CAESAR at not less than one division each in Northern and Scottish Commands, two in Eastern Command and three in reserve, or a minimum of seven altogether.29 The forces at his disposal in November, apart from those performing static tasks, comprised nine infantry divisions and elements of three more, one cavalry division, one armoured division and an armoured brigade, with 25 cruiser and 267 light tanks.30 ln general these formations were inadequately trained and equipped for mobile warfare. Furthermore the best of them could expect to be ordered abroad as soon as they were ready for despatch.


    At the beginning of May, 1940, by which time the 1st Cavalry Division had left for the Middle East and the 1st Armoured Division was nearly ready to go to France, nine weak or inexperienced divisions, including the 2nd Armoured Division, were available to carry out the plan.31 Among them were the 1st Canadian Division, which had arrived in January. Other formations under General Kirke included three training divisions and four divisions earmarked for special tasks. Map 5 shows how these forces were disposed.


    (iii)


    Meanwhile a new danger had arisen. From the start of the war German submarines and surface craft, defying the convention which prohibited undeclared minefields dangerous to peaceful shipping,
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    began to lay mines in British coastal waters.32 Within the first week the Admiralty suspected that some at least were of the magnetic type, designed to rest on the bed of the sea until the magnetic field of an approaching ship made them active. The Royal Navy had used magnetic mines in 1918, and the possibility that other powers might use them in the future had been considered on numerous occasions since that time. Nevertheless no effective steps to guard against the danger had been taken, chiefly because a lack of funds prevented the Admiralty from providing for all contingencies. On the outbreak of war the whole of the minesweeping fleet immediately available was equipped to deal solely with contact mines, and plans for its expansion were based on the assumption that magnetic mines would not be used. Moreover the risk that surface craft might be employed to lay mines in our coastal waters had not been seriously considered. In September and October 59,027 tons of shipping were sunk by mines off the East Coast, in the Thames Estuary and elsewhere.33


    A fully effective answer to the threat demanded detailed knowledge of the German weapon. Nevertheless a good deal could be done without such knowledge. Service and civilian experts were put to work on the problem of sweeping magnetic mines; plans for a magnetic sweep and for the construction of a 'mine destructor ship', which had been projected some months before the war but shelved for lack of funds, were revived in a new form; and steps were taken to make shipping less vulnerable by altering or suppressing the magnetic field with which every metal ship is endowed in the builder's yard. Apart from their practical value, which was somewhat overrated, 'wiping' and 'degaussing', as the alternative methods of treating ships were called, had an important moral effect on Masters and crews of merchant vessels, some of whom are said to have attributed to these mysteries the power of warding off torpedoes. As for sweeping, the method first tried employed ships with huge magnets in the bows; it proved uneconomical and hazardous. That eventually adopted consisted of a double sweep by two ships, each towing a pair of buoyant cables so arranged as to explode the mines at a safe distance. The problem of making a suitable cable was successfully tackled by two British cable companies after some authorities had pronounced it insoluble.


    In November seaplanes began to supplement the efforts of the German navy by dropping magnetic mines attached to parachutes. The first expedition for the purpose was made on the night of the 18th by aircraft of Kstenfliegerstaffel (Coastal Reconnaissance Squadron) 3/906, but was abandoned because of unsuitable weather.34 On the night of the 20th the same squadron laid mines off Harwich and at two points in the mouth of the Thames, supposedly in the King's Channel and the Black Deep. The seaplanes dropped their mines
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    from heights of the order of 3,000 feet, but were not engaged by guns or fighters, although some searchlights were in action. The squadron again dropped mines on the next night, and on the 22nd were joined by seaplanes from another coastal reconnaissance squadron, Kstenfliegerstaffel 3/106.


    On the third night watchers on shore near Southend saw an object fall into tidal water. At the time its nature could only be guessed; but it was in fact one of the mines dropped by Kstenfliegerstaffel 3/106. The Admiralty were informed, and within a few hours a party headed by Lieutenant-Commander J. G. D. Ouvry of H.M.S. Vernon left to look into the matter. In the small hours of 23rd November the receding tide revealed the mine and steps were taken to secure it. The next low tide revealed a second mine and enabled Ouvry and his helpers to undertake the delicate task of stripping the first of its detonator and other essential fittings with special non-magnetic tools which had been hastily made locally. The mine and fittings were then landed and taken to the Naval Mine Department for further dissection.


    The knowledge thus gained was a major contribution to the devising of effective counter-measures. From the German viewpoint the opening contribution of Kstenfliegerstaffel 3/106 was doubly disastrous, for it not only presented the adversary with the mine itself but also revealed the presence and purpose of the seaplanes to the defences. Nevertheless the interception and destruction of aircraft engaged in minelaying remained until the end of the war extremely difficult, for the machines were not bound to cross hostile coasts and could often escape detection by remaining only just above the surface of the sea.


    Offensive counter-measures to minelaying by German seaplanes included patrols over their bases by Blenheim fighters and Whitley bombers (replaced in the early part of 1940 by Hampden bombers). On the night of 19th March Whitleys and Hampdens aimed some fifteen tons of bombs at a seaplane base at Hornum, on the island of Sylt, as a reprisal for one of Geisler's raids on Scapa Flow, but the Luftwaffe unit stationed there reported little damage. Aircraft in the shape of Wellington bombers fitted with magnetic loops energised by generators which they carried with them, and manned by Coastal Command crews, also contributed to sweeping, making their first successful sortie on the night of 8th January, 1940, and continuing to take a valuable share of the work while more strictly naval measures were getting under way.


    In the outcome the harrying of minelayers on, under and above the water, preventive treatment of friendly shipping and, above all, the keeping open of swept channels, all contributed to victory over the magnetic mine. In the first six months of the war the navy swept
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    74 such mines; in the next three they swept 213. The Germans then turned to the acoustic mine, also a weapon studied by the Admiralty during the First World War. Once again the problem of devising counter-measures was eased by the recovery of mines dropped by German aircraft near the shore. Minesweepers were fitted with road-drills whose ear-splitting din exploded the mines at a comparatively safe distance, and other ships with loudspeakers or pneumatic hammers. In view of the obvious preference shown by the Germans for non-contact mines, possible variants of both weapons were explored, with the result that the Admiralty were ready with counter-measures or able to devise them quickly when the need arose in later years.


    (iv)


    Meanwhile the absence of heavy air attacks on the United Kingdom gave the air defences a valuable breathing space. During the first four months of war the number of heavy anti-aircraft guns available for home defence increased by about a fifth and the number of light anti-aircraft barrels doubled.35 The supply of searchlights kept pace with new demands, but the total available remained at the end of 1939 about 1,400 short of the approved scale. On the other hand, Balloon Command suffered a setback. Losses due mainly to sudden changes in the weather far exceeded expectations; and as current production was not large enough to make them good, the squadrons were forced to conserve their stocks by keeping about two-thirds of their balloons deflated.36 The return of the Deutschland to Germany in November, and the scuttling of the Graf Spee in the River Plate in December after she had been cornered and damaged by British cruisers, eased the home defence position somewhat, since it freed important naval forces--amounting in October to four British and French battleships, five aircraft carriers and fourteen cruisers-- which had hunted or lain in wait for the two ships. In the circumstances there may have seemed little reason throughout the late winter and early spring to question the adequacy of the JULIUS CAESAR plan to ward off invasion or lesser expeditions.


    On the other hand, the threat of an all-out air attack still hung over the United Kingdom, and Air Chief Marshal Dowding was far from satisfied that his resources were strong enough to meet it. Although aware of the Air Staff's proposal to send four fighter squadrons to France with the Air Component, he had continued until the outbreak of war to hope that they would not leave the country until all fifty-three of the squadrons contemplated in the final peacetime plan of air defence were in existence.37 In the outcome he not only lost the four squadrons, but was ordered to put six more on a mobile footing
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    against the day when further demands from the Expeditionary Force could no longer be resisted. Apart from the immediate effect on his resources, he foresaw that casualties suffered across the Channel when fighting began would have to be made good from reserves or new production which might be urgently needed for home defence. Moreover, he had personal grounds for his uneasiness. Shortly before the war he had been asked to broadcast a reassuring message to the nation, and had done so under the mistaken impression that all the fighter squadrons mobilised would remain at his disposal for some time to come.


    On 16th September, after interviews with the Secretary of State for Air and the Deputy Chief of the Air Staff had failed to satisfy him, he therefore made a formal protest, in which he likened the despatch of the four squadrons to the opening of a tap through which the whole output of Hurricanes would ultimately be drained away.38 During the next few weeks he repeatedly urged the Air Ministry to resist further demands from France and concentrate on building up his strength to withstand the 'knock-out blow' which he thought was bound to come. His view was that the needs of Fighter Command deserved absolute priority over other claims, for he argued that defeat at home would make the strengthening of other commands a useless sacrifice. If the country were knocked out by air attack, nothing Bomber Command or the forces in France could do would be likely to retrieve its fortunes.


    The Air Ministry did not accept these arguments. Although they had been obliged in the previous year to put fighters before bombers, they still believed that the best contribution they could make to victory was a powerful bomber force. At the same time they felt bound to support the Franco-British armies to the best of their ability.39 Nevertheless they agreed that demands from France must not be allowed to cause 'an unwarrantable drain on the available resources'. They consented, therefore, to allay the worst of Dowding's fears by laying down the principle that supplies of Hurricanes should be divided between Fighter Command and the squadrons across the Channel in the ratio of three to one; and they sanctioned measures designed to strengthen the fighter force a little and make its immediate future slightly less dependent on that aircraft. Six half-squadrons of Blenheims would be formed immediately, and would become full squadrons as soon as possible; at the same time Gladiator squadrons would be substituted for two of the six Hurricane squadrons earmarked for despatch abroad. Only when the output of Hurricanes had improved were these two squadrons re-equipped with the more modern aircraft.


    But requests from France, and the manifest likelihood that before long more would have to be done for an expanding Expeditionary
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    Force, soon forced the Air Staff to go further. Foreseeing that much pressure would be put upon them to send more fighters across the Channel if German armies attacked France or the Low Countries, they decided in October to form ten more squadrons by the middle of November, besides the six already promised and another two to fill the gap caused by the departure to France of the first two of the six squadrons earmarked.


    In practice, formation of all eighteen of the new squadrons proved impossible before the middle of December. By the 18th two of them had been added to Dowding's first-line strength and the rest were working up. But a number were temporarily equipped with obsolescent aircraft which would have to be replaced before the squadrons could be reckoned fit for active service.


    Thus by the end of 1939 Dowding, having lost six squadrons and gained eighteen since the beginning of the war, had 51 of the 53 which were Fighter Command's target. About a third of his force was not yet fully trained, but might perhaps be ready by the time the enemy attacked. With the six in France, the fighter force as a whole stood at 57 squadrons.


    Unfortunately it did not follow that attainment of the target would give Dowding all he needed, for his responsibilities were growing. So far Geisler's attacks on merchant shipping had done no damage comparable with that inflicted by magnetic mines, but his force was a constant threat to local convoys, mine-sweepers and naval flotillas in coastal waters. In general, the convoy-routes passed close inshore; but even so the normal practice of despatching fighters to deal with approaching bombers when they were detected by the radar chain was not enough to protect the ships that used them. When the defeat of Poland brought the fear that British rejection of German overtures might be the signal for heavier attacks on shipping, Dowding strengthened his forces near the East Coast, but pointed out that interception, of bombers several miles from the shore could not be guaranteed.40 The convoys needed fighters which would stay near them as long as they were in danger.


    The Air Ministry responded by forming the four trade-protection squadrons projected just before the war. Obviously four squadrons of Blenheims would not be enough to give strong and continuous escort to all East Coast convoys; but the Air Staff hoped that even one or two long-range fighters with each convoy would perform a useful function by serving as rallying-points for Dowding's short-range high-performance aircraft.41 Dowding did not welcome the addition, fearing that the new task would conflict with his command's essential duty of guarding London and the aircraft industry. On the other hand the Blenheims would be invaluable to Air Marshal Bowhill of Coastal Command; for the Admiralty, having somewhat modified
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    their view that warships could look after themselves, were pressing for air cover by shore-based aircraft in waters within reach of Geisler's bombers. Assailed on two fronts, the Air Ministry conceded that the squadrons should move to Coastal Command, at least for the time being.42ln the outcome they remained in Coastal Command throughout the war, except for a brief period in 1940 when Dowding used two of them to strengthen weak parts of his fine on the South Coast and in Scotland.


    Unfortunately for Dowding's hopes, the burden of guarding coastal convoys did not move with the trade-protection squadrons. Bowhill used the squadrons chiefly for reconnaissance and for covering naval movements. In any case he lacked the short-range high-performance fighters which alone could provide the real answer. Hence the change did little to lighten the task of Dowding and his staff, whose only remedy was to find some way of discounting the shortcomings of the short-range fighter as a means of continuous protection for slowly-moving targets.


    The solution adopted was to ring the changes on three methods, according to the degree of danger and the importance of the convoy. The least burdensome method (called 'fighter cover') required merely that Air Officers commanding or their deputies in the operations rooms of the command should note the position of convoys from time to time and should be specially prompt in sending fighters to deal with hostile aircraft shown by radar to be approaching them. Apart from the risk that the enemy might escape notice by flying very low, a great weakness of fighter cover was that the best method which could be devised for tracking convoys did not accurately disclose their positions at every moment. The ships and their escort could not themselves provide the information without betraying it to the enemy, and hence were bound to silence until attack seemed imminent. Consequently convoys guarded only by fighter cover were sometimes attacked when groups did not suspect that they were threatened, so that fighters sent only when a call for help was made arrived too late. On the other hand, the method was cheap, and entailed no departure from the normal practice whereby a small number of fighters was held constantly at readiness in every sector.


    A second method, called 'fighter protection', was more exacting but avoided some of the penalties of standing escort. In each sector concerned, fighters other than those normally at readiness were detailed to protect a given convoy while it passed along the stretch of coast for which the sector was responsible. They did not accompany the convoy, but took up a position assigned by the group commander or controller, who might even allow them to remain at their base if he had no reason to suppose that the ships would be attacked. In
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    favourable conditions they were thus able to keep watch with little expenditure of fuel and without adopting a patrol-line dictated by the movement of the convoy; but again ships' crews, unless attacked, did not enjoy the moral advantage of seeing their protectors near them. Regulations designed to lessen the risk that ships might be surprised by German bombers virtually prohibited fighters from going within about three-quarters of a mile of merchant vessels, or six miles of a warship, unless they were in contact with the enemy.


    Finally there was 'fighter escort'. Where this method was employed the ban was lifted and the fighters assigned to a given convoy stayed with it until relieved. Fighter escort was the method generally preferred by seamen, but was inherently extravagant and not much liked by fighter pilots. Always at a disadvantage over water unless at a good height, the pilot of a single-engined landplane was trebly handicapped when tied to a slowly-moving mass of ships whose surface escort bristled with suspicion of any object which looked as if it might drop bombs. If he remained low enough and close enough to the ships to put his identity beyond doubt, he might be caught at a tactical disadvantage and would probably be unable to reach the shore in an emergency. If he interpreted his instructions more liberally and improved his tactical position by gaining height and going further from the convoy, he ran the risk of being fired upon by his own side when he returned. In time the better education of ships' gunners in aircraft recognition, and a better understanding between the services, did much to improve his chances, but they did not lessen the essential wastefulness of standing escort by high-performance fighters.


    Hence there could be no question of giving escort wherever help for shipping was requested. Standing escort for all shipping in vulnerable areas throughout the daylight hours would have saddled the fighter force with so intolerable a burden as to render it unfit for a major battle. On the other hand coastal convoys, naval flotillas and important traffic across the Channel could not always be left with no better defence than that provided by the interception system and by such anti-aircraft armament as the ships might carry. Thus Dowding was forced to compromise, adjusting his support to needs and risks. At first the choice was often difficult, for the naval liaison officers attached to his headquarters were not qualified to assess competing claims; moreover requests for air support were sometimes made direct to his subordinate formations. Later he was able to improve matters by adding a senior naval officer to his staff and by exacting a promise that all requests should be addressed to Stanmore. Meanwhile the number and urgency of the requests were such that his jealously-hoarded squadrons were obliged to fly about a thousand sorties for the direct defence of shipping in each of the last three
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    months of 1939, and in each of the first two months of 1940 more than twice that number.*43


    For this reason, and also on other grounds, the outlook at the beginning of the New Year seemed to Dowding far from promising. No big attacks had yet been made on the United Kingdom; but the blow might fall at any moment. Already the threat to shipping had forced him to extend his left flank by basing squadrons north of the Tay, and he saw no prospect of withdrawing them.44 Moreover his calculations did not exclude the risk that in the spring the Low Countries or even France might be overrun by German troops. In either case the Luftwaffe would be able to strike over a wider area. Meanwhile there was some evidence that its leaders meant to do so from existing bases by using aircraft of longer range than their normal long-range bombers. A prisoner taken in January alleged that his superiors intended to set up a unit capable of reaching the Western Approaches, apparently from German bases.45 He gave its name correctly as Kampfgeschwader 40, although the aircraft he assigned to it proved troublesome and were not used until much later. In the same month the German Air Ministry raised the status of Geisler's command for the second time since the outbreak of war, and reports that his resources were to be increased reached London and were passed to Stanmore. They proved well founded, though in the outcome the augmented force was used for the Scandinavian campaign which came in April.


    A consequent request from Dowding that the Air Staff should review the needs of air defence found them already engaged in such a study. They noted that since the beginning of the war the defences claimed to have shot down thirty German aircraft--an estimate more or less confirmed by various sources at the time and now known to have been substantially correct.46 The number which had come within their reach was estimated at not less than 100 and not more than 300. Thus at least a tenth and perhaps nearly a third of the attackers had been destroyed while in search of ships and harbours. Superficially it seemed fair to assume that attacks on inland targets would bring a higher rate of loss.


    As combat losses exceeding ten per cent, of the attacking force were widely held to approach the prohibitive if long continued, thus far the argument tended to show that the defences needed no improvement. But much else had to be considered. Whether the enemy increased his range or not, the flanks of the defensive system lacked

    

    * A sortie is one flight by one aircraft; a patrol one flight by any number of aircraft. Thus a patrol by two aircraft counts as two sorties.

     During the period in question the Luftwaffe lost 46 aircraft in operations against the United Kingdom and shipping in adjacent waters. Of these losses, a minimum of 27 and a maximum of 32 were attributed by the Germans to the defences, the rest to other causes such as accidents.
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    depth, and local defences there and elsewhere were generally weak for want of guns. Success against small forces which hardly crossed the coast might therefore be a misleading index of ability to cope with larger forces bent on penetration. The country's war potential was growing; factories and stores were springing up in remote parts of the kingdom, so that places yesterday obscure were to-day important, and to-morrow might perhaps be easily assailable. At the lowest estimate there seemed to be a good case for the formation of a new fighter group in the south-west, which had been projected before the war. That another would soon be needed to bridge the gap between the northern flank and the outpost at Scapa Flow was highly probable. Moreover the Air Staff, taking a gloomier view than events were afterwards to justify, calculated that by the autumn of 1940 the enemy would have well over two thousand bombers, and six months later about a thousand more.47 It followed that sooner or later the fighter force would have to be increased, and there was much to be said for planning its expansion in such a way as to keep pace with the formation of any new groups which might be in view. For the new groups would be of little value if Dowding was so short of fighters that he could not count on furnishing them with squadrons.


    Accordingly in March Air Commodore D. F. Stevenson, Director of Home Operations, recommended that seven new fighter squadrons should be formed at once and another twenty within the next twelve months.48/p>


    However good these arguments, the conclusion was not one which the Air Staff as a whole could be expected to accept without reluctance. When putting forward the original scheme of air defence in 1922, and again before the Salisbury Committee in 1923, their predecessors had stressed the importance of bombing.49 The fighter force, they urged, was a subsidiary weapon, likely to be invaluable during the awkward period while the bomber offensive was getting under way, but always to be kept as small as possible. At any rate in theory, they had never departed from that doctrine. Even after the advent of radar had revolutionised the possibilities of pure defence, they had continued to regard a powerful striking force, erected on the modest framework of the peacetime Bomber Command, as their main weapon. Accordingly the outbreak of war should have been the signal for a great expansion of the bomber force and all its services. But in fact the manifold claims of war had precluded any such expansion, so that instead of being larger than in 1939 the bomber force was three squadrons smaller, and well behind the peacetime programmes. If Stevenson's recommendations were accepted its expansion would be still further delayed.


    Moreover there was no certainty that the aircraft industry would be able to maintain a fighter force of the size proposed. At the end of
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    the third week in February the Aircraft Storage Units held only sixteen Spitfires and Hurricanes immediately ready for active service; in the whole of that month the output of single-engined aircraft was 143.50 Two months later the outlook was so unpromising that Air Marshal Courtney, the member of the Air Council responsible for supply and maintenance, found it necessary to propose a fortnight's halt in re-equipment with new aircraft in order that his department might have some chance of building up a small reserve.51


    Irrespective of any theories about the relative importance of the bomber and the fighter, probably the only course the Air Ministry could reasonably have taken, short of somehow engineering a spectacular increase in production, was a compromise. At any rate that was the course they took. They approved substantial additions to Fighter Command's ground organisation, but deferred the formation of new fighter squadrons until they could see what dislocation of supplies was likely to result.52


    There the matter stood in early May, when reports that the Germans--who had already struck at Norway--were about to launch their main offensive in the west became increasingly circumstantial and persistent. If the Expeditionary Force were heavily involved in France or Belgium, demands for more fighters in that theatre would certainly be made and could scarcely be resisted. To meet them without grave prejudice to home defence would be impossible unless Fighter Command had a margin over present needs. On the 8th the Air Ministry bowed to the inevitable. They sanctioned the immediate formation of three of the seven squadrons proposed by Stevenson in March, and arranged to discuss the other four at a meeting two days later.53


    Thus the opening of the battle for Western Europe on 10th May found the Air Ministry on the eve of a modest expansion of the fighter force, while ahead of them loomed formidable problems of production and supply. The meeting planned for that date was postponed for six days while the Air Staff grappled with issues more urgent but scarcely more important.
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