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  This was a secret war, whose battles were lost or won unknown to the public … No such warfare had ever been waged by mortal men,


  SIR WINSTON CHURCHILL,
The Second World War, Vol. II


  
    FOREWORD
by
NEVIL SHUTE

  


  LOOKING back over the years to the exploits of the Department of Miscellaneous Weapon Development in the Admiralty, I think it is the personalities of the people concerned that now interest me most. What sort of people were they who did the things described so excellently in this book? If any future war should come and make a similar department necessary again, what sort of people should the Admiralty seek to staff it?


  Well, first of all, I do not think that such a department is likely to be created again in just that form in any future war. It was the child of Goodeve, and it was amazingly lucky for the Admiralty that Goodeve happened to fall into their lap at the commencement of the War. He was a scientist of some repute, though only thirty-five years old in 1939, but he was much more than that. He was born a Canadian, and visits to the United States in his youth had infected him with something of the vigour of their scientific and commercial enterprise; although a scientist he thought like an American project engineer, with a quick, instinctive flair for picking out of half a dozen schemes the one which could be driven through to practical success in terms of hardware. His travels between Canada, the United States, and England had given him a breadth of outlook denied to those who are constrained to spend their lives in one country, and he had immense vigour. In addition, he was passionately devoted to the Navy. From early youth his reserve service in the Navy had been practically his only recreation, his one hobby. Apart from his work and the Navy, his only relaxation lay in ice-skating. When the War came it must have been a secret joy to him; it meant that he could give his whole life to the Navy instead of just his holidays. The Admiralty would be lucky indeed if any such man fell into their hands at the right time in any future war.


  Without a Goodeve the department could never have come into being. No doubt in any future war the Admiralty could make as wise a choice of a captain to command such an unusual department as they did when they appointed G.O.C. Davies. He was a burly R.N. captain with a strong sense of humour who intended to retire from the Navy anyway at the conclusion of the War, having some private means. He was therefore quite prepared to blot his copybook and to incur the disapproval of his seniors if by doing so he could advance the War effort, a fitting commander for this crowd of turbulent civilians in uniform who had no future in the Service either. Two or three times a week an R.N.V.R. lieutenant accustomed to civilian ways of doing things would return from a visit to a firm and plunge Captain Davies straight into a procedural mess. “They said they thought it would cost about three thousand pounds, sir, so I told them to go right ahead. I said we’d let them have a letter by the end of the week. They’ve put fifteen men on to it already. They’re really very keen.” To his eternal credit Captain Davies would laugh heartily before he plunged into the appalling paper-work involved in Admiralty contracts that had been started off in so unauthorized a manner.


  If any one quality was a common requirement for the officers in this unusual department I would say it was imagination — the imagination to look forward and to visualize what might happen. When the Petroleum Warfare Department set up a flame barrage to prevent invading boats from landing upon beaches that consisted of a line of oil discharged from pipes under the sea, igniting on the surface to make a wall of fire twenty feet high and twenty feet wide parallel to the beach, it appeared to be an impregnable defence. It needed imagination for somebody to say, “I don’t believe that thing’s much good after all. I think the bow wave of the boat would push the oil aside. I don’t think you’d get burnt up. Let’s get a boat and try it.” We did, we weren’t, it did, and it wasn’t. This quality of imagination came into everything we touched; without it little could have been created.


  Next to imagination I would say that the most useful officers were those who had a knowledge of some industry. The objective in practically every case was to produce a piece of hardware which would be of service to the fighting man, and the detailed design and manufacture had to be carried out by some firm. Knowledge of one sector of industry and personal acquaintance with the people in it were invaluable to an officer in this department, imposing a handicap upon the younger officers straight from a university or college that had to be countered by the greater energy of their youth. Technical journalists, such as that valiant little man Menhinick, were good members of the department. Their work in peace-time brought them into contact with civilian firms, they were accustomed to taking a bird’s-eye view of an industry, and they could express themselves clearly and concisely.


  The Law played a surprisingly effective part in the activities of D.M.W.D. Terrell and Lochner were both barristers, though the latter had an engineering background, and these were two of the most successful officers in the department. Perhaps the ability to analyse and check evidence and to extract the truth from several conflicting stories may make it easy for a banister quickly to gain a knowledge of an industry or a technique, added to the feature of a first-class mind. However that may be, experience has shown that the legal mind can be most effective in the activities we carried on; it may be that in Patent law there lay some technical and analytical resources that we might have used but didn’t.


  Pure scientists, such as Guggenheim, Penney, and Purcell, were invaluable to the department, but I think we may have had too many physical chemists straight from college. These men did first-class work, but not as physical chemists; they were very keen and very brave in trials, but they learned their job as they went along, and so made many mistakes that could have been avoided with more engineering knowledge. However, engineers are very scarce in time of war; we raked in every one that we could lay our hands on, and in that time of man-power shortage Goodeve was no doubt correct to bring in anybody technical, in any field, that he could get hold of.


  Lastly we come to the men with no apparent qualifications at all for work on the design of weapons. Some of these were ineffective on creative work and drifted off to other work in other spheres of the Navy. But others, and there were quite a number of them, revealed a dormant aptitude for work on weapons to Goodeve at an interview; he had a flair for detecting this quality. Lane, the expert on tree culture, was to be the man who succoured and encouraged B. N. Wallis in his frustration, and brought him to the department and organized the trials of the weapon which resulted in the breaching of the Mohne Dam. It was Brinsmead, who made furniture in peacetime, who became our expert on shaped charges; it was Eades, the young auctioneer, who crowned his work on the development of rocket weapons with the exploitation of the rocket grapnel, and so lost his life in the invasion. And there were many others.


  When I was first sent from H.M.S. King Alfred to be interviewed by Goodeve in the Admiralty I was furious. The War seemed to me, in June of 1940, to be desperately serious, and England in imminent peril of invasion. I had just abandoned technical experiment and research on gliding torpedoes to go and fight, as this book tells. Now I was threatened with a posting to a new experimental department, the king of which was interviewing me. I was not reassured. The man was young, but he had snow-white hair, very blue eyes, and a nervous, restless manner. I knew nothing of him at that time. Since he was interviewing me my opportunities for interviewing him were limited, but in my time I have met many cranks, and this man bore all the external hallmarks. Here, I thought, was a crazy inventor who had sucked in the simple admirals to the point when they were allowing him to set up a staff to mess about with graph paper and slide rules instead of fighting the Germans. If I got involved in this, I thought, I should be very safe, but other men would win or lose the war within the next three months. If I didn’t, if within the three days of joining the Navy I refused point-blank to do what the Navy wanted me to do, I might well find myself cashiered before I got my uniform.


  This book shows how very, very wrong I was in every single particular.


  
    PREFACE

  


  The writing of this story of D.M.W.D., the Admiralty department described in Chapter I, had its genesis in an article entitled “Highly Explosive” which I contributed to The Sunday Times in 1953. Not until I began the detailed research for this book did I realize, however, the problems of giving shape and form to a record of such varied endeavour while attempting at the same time to preserve some chronological sequence.


  Work on many of D.M.W.D.’s projects overlapped by considerable margins, and I have therefore aimed to introduce each new enterprise at the point of its greatest significance to the war effort.


  While initiating ideas of their own, D.M.W.D. also helped to develop many weapons and devices for which they were not themselves responsible at the outset. In many instances, too, other Admiralty departments and individuals continued to contribute valuably and constantly to every phase of evolution from the drawing-board to the final production. I stress this fact because, inevitably, the story of any one particular unit engaged in such a field as research and development cannot convey an adequate impression of the part played by other organizations working in parallel.


  D.M.W.D. had many successes — and many failures. But it should be emphasized that the latter were often failures only in the sense that the swift march of war removed the need for some strange and resourceful invention before its development was fully completed.


  Although I have had generous co-operation from many quarters, the views expressed in the pages which follow are entirely my own. I have not sought to produce an ‘official history,’ but rather to give a picture of certain facets in the life of a unique organization now no longer in existence. At the same time every attempt has been made to ensure accuracy of fact, and my grateful thanks are due, first of all, to the many former members of D.M.W.D. — too numerous to mention individually — who submitted themselves to cross-examination at all hours of the day and night. Without their ungrudging help this book could not have been written.


  Captain A. W. Clarke, C.B.E., D.S.O., R.N.(ret), Chief of Naval Information, and Mr H. G. O. Cross, M.B.E., his deputy at the Admiralty, readily placed facilities at my disposal for inspecting material in the Admiralty archives. Rear-Admiral R, M. Bellairs, C.B., C.M.G., gave me the freedom of the Admiralty’s Historical Section, and Mr G. H. Hurford, F.R.Hist.S., and Commander F. Barley, R.N.V.R., of his staff, went to much trouble to check countless details concerning the naval plans for the assault on Normandy.


  From many sources unconnected with D.M.W.D. I have received valuable assistance and advice, and I should like to express my gratitude to Admiral Sir William Tennant, K.C.B., C.B.E., M.V.O., who as Flag Officer, Mulberry and Pluto, played a leading part in the events described in the closing stages of this book; Admiral of the Fleet Lord Fraser of North Cape, G.C.B., K.B.E., a former First Sea Lord, and Controller of the Navy when D.M.W.D. was formed; Admiral Sir Harold Burrough, G.C.B., K.B.E., D.S.O.; Admiral Sir Alexander Madden, K.C.B., C.B.E.; Marshal of the Royal Air Force Sir John Slessor, G.C.B., D.S.O., M.C.; Sir Steuart Mitchell, K.B.E., C.B., Controller of Guided Weapons and Electronics at the Ministry of Supply; Major-General Sir Millis Jefferis, K.B.E., M.C.; Vice-Admiral John Hughes-Hallett, C.B., D.S.O., M.P.; Surgeon Vice-Admiral Sir Alexander Ingleby Mackenzie, K.B.E., C.B., M.R.C.S., L.R.C.P.; Sir Arthur Whitaker, K.C.B.; Commander Norman Holbrook, V.C., R.N.(ret.); Mr E. G. Buhrle, head of the Werkzeugmaschinenfabrik Oerlikon of Zurich; Captain Basil Jones, D.S.O., D.S.C., R.N.(ret.); Mr A. T. Holman, O.B.E., chairman of Holman Brothers, Camborne; Mr Antoine Gazda, head of the engineering organization at Providence, Rhode Island, U.S.A., which bears his name; Mr R. E. Stubington, managing director of the Merryweather Engineering Works, Greenwich; Lieutenant-Colonel L. V. S. Blacker, O.B.E.; Commander Peter du Cane, O.B.E., R.N.(ret.); Lieutenant-Commander Peter Scott, C.B.E., D.S.C., R.N.V.R.; Mr J. M. Waldram, of the General Electric Company’s Research Staff; Mrs Ronald Hamilton; Commander J. S. Mulock, O.B.E., R.N.V.R.; Mr J. S. Herbert, M.A.; Mr C. R. Thompson, of the Schermuly Pistol Rocket Apparatus, Ltd; and Mr R.J.S. Crowe.


  


  GERALD PAWLE


  September 1956


  … and, mark you, our scientists are not surpassed in any nation in the world, especially when their thought is applied to Naval matters…


  SIR WINSTON CHURCHILL.


  SECRET WEAPONS
OF WORLD WAR II


  To


  MARY


  who bore so patiently with the long months of research before this book could be written


  and to


  J.ED.C.


  In grateful memory of the Mediterranean years which


  followed my service with the


  “Wheezers and Dodgers”


  PART I

THE ENEMY IN THE SKY


  
    1

THE CANOE LAKE

  


  THIS is the story of a group of naval scientists, the story of a department in the Admiralty which had no exact counterpart in the whole complex Allied machine which waged the Second World War against Germany and her confederates the story of the Wheezers and Dodgers.


  The Wizard War, as Sir Winston Churchill has termed the ceaseless struggle for mastery between the Allied and enemy scientists, involved moves and counter-moves often ‘unintelligible to ordinary folk.’ And for long after the war was over a detailed description of some of those moves, which would have made them intelligible to the layman, was inadvisable on security grounds.


  To-day, however, most of what was attempted and achieved by the Royal Navy’s Directorate of Miscellaneous Weapon Development — to give the Wheezers and Dodgers their official title — is no longer on the secret list. It has remained untold only, one presumes, because D.M.W.D. was essentially a clandestine organization, its triumphs and failures unknown to all but a relatively small circle of Servicemen and civilian scientists.


  The Wheezers and Dodgers were a research and development team. They were formed in the shadow of defeat in Europe, and their activities reached flood tide with the Allied landings on the coast of Normandy four years later. In those four years they were destined to tackle some of the strangest tasks in the history of warfare.


  On the last Sunday in May 1940 there was intense activity in the Admiralty. The British Expeditionary Force, with four of its divisions in imminent danger of encirclement outside Lille, was fighting its way back to the French coast, and Operation Dynamo was on. The first significant move in this naval plan for the evacuation from France had wisely been made a full week earlier. When the German Army broke through at Sedan an immediate request went from the Admiralty to the Ministry of Shipping for all available coasting vessels to proceed to the Downs, but as late as May 24 it was still not certain that a major evacuation would be feasible. Since then the situation had deteriorated alarmingly, and no one on the naval staff expected more than 45,000 men to be brought away from the beaches. But now the die was cast. The operation named Dynamo was to be attempted.


  A severe ordeal faced the array of little ships massing in the Downs. The Germans had already reached the coast near Calais, and were shelling any vessels which tried to approach Dunkirk direct. H.M.S. Wolfhound, carrying the imperturbable Captain William Tennant and his staff to Dunkirk, where he was to act as the Navy’s Master of Ceremonies at the evacuation, had to make a sixty-mile detour to avoid a minefield, and was dive-bombed all the way, a final stick of bombs straddling her as she reached the inner harbour.


  For the individual protection of the hundreds of coasting vessels now awaiting the orders of Vice-Admiral, Dover, there was little that the Admiralty could provide against the mounting air attack. The threat of enemy mines was another matter, however, and as the unceasing stream of trawlers and colliers, yachts and drifters, barges and paddle steamers, neared the assembly area they were diverted to one of three South Coast ports and shepherded through a strange ritual.


  As ship after ship made fast, working parties of sailors swarmed on board. Heaving-lines were thrown to them by men in boats alongside, and then, sweating and straining, they began to haul a huge cable of copper wire slowly up the ship’s side. A whistle shrilled, and for a few seconds the cable clung to the hull. Then it slid slowly back to rest under the water. A brief pause for mysterious calculations, and the ship was cleared for sea, another heading in immediately to take her place.


  Hour after hour, through daylight and the confusion of darkness, this self-same performance was repeated. In four days four hundred ships destined for Dunkirk underwent this baptism by electricity surging from enormous submarine storage batteries ashore. To the older men in the crews of the trawlers and small coasters ordered forward for these strange attentions — men whose lives had been bound up with the simpler science of wind, tides, and stars — the whole business must have savoured of black magic.


  They knew about the magnetic mine. The Germans had been sowing them by parachute in the shallow waters of the shipping channels and harbours, where they lay inert and invisible till some poor devil took his ship over them. They had seen escorting destroyers and the bigger merchantmen, their hulls festooned with coil upon coil of cable — some sort of protection against these magnetic mines thought up by the scientific chaps. That might be all right for ships with enough power to keep the coils charged; for the rest — and that meant the greater part of the civilian fleet waiting to head for Dunkirk — there was nothing to hope for in that line. Nothing, at least, till now, though what good could come of wiping a wire against the hull and taking it away after less than half a minute was difficult to understand. There seemed little sense in it.


  To the team of naval scientists from H.M.S. Vernon, the Torpedo and Mining establishment at Portsmouth, who had been roped in en bloc to supervise this urgent operation, and toiled with little rest for four days and nights, this ‘wiping’ technique had, however, developed well beyond the realm of experiment. They were now applying a proved and brilliantly simple answer to the problem first studied in the Vernon six months earlier, after Lieutenant-Commanders Ouvry and Lewis had retrieved from a mud-bank in the Thames the first magnetic mine to fall into British hands intact.


  When that first mine was dissected it was found that if a ship’s natural magnetic field could be reduced by some artificial means to a certain point the steel hull would no longer set the mechanism of the mine in motion.


  Two initial tasks, therefore, faced the men in Vernon’s Mine Design Department. They had to find a practical way of demagnetizing or ‘degaussing’ ships so that the lurking mines remained inert on the sea-bed when approached. And they had to discover how these mines could be swept.


  It was a race against time, and the team of scientists anxiously pursuing their own lines of research in Vernon were called upon to investigate the wildest schemes put up to the Admiralty by well-meaning individuals who had thought up their own dramatic counter-measures. Typical of these was the following plan, forwarded officially to the Admiralty by an influential member of one of the Navy’s most famous shore establishments.


  It has been suggested [said the writer] that a means of causing magnetic mines to explode harmlessly may be found by attaching small but strong permanent magnets to flat fish, and distributing these fish over the sea bottom. The fish, moving in search of food, would, at short range, bring mines under the influence of a magnetic field and consequently cause explosion. The questions are (1) Whether the influence of a magnet which could be carried by a fish would be effective; and (2) Whether the scheme is possible from the ‘fish’ point of view.


  The writer plainly had doubts about “the ‘fish’ point of view,” but he had, he confided, been encouraged by an optimistic opinion expressed to him by a marine biologist. The latter favoured catching skates and rays, “which are large, hardy, and will survive much handling.” The biologist had, it appeared, offered any help necessary to put “this excellent idea to immediate use,” and the author of the plan added: “Mr — has lately been employed on research into the habits of skates, so his knowledge of that aspect of the question is recent and first-hand.” He ended his memorandum to the Lords Commissioners of the Admiralty on an encouraging note: “It would appear that if a suitable small magnet will do its work, then the skate can be induced to do the rest.”


  Rear-Admiral Wake-Walker had been appointed by the First Lord of the Admiralty, then Mr Churchill, to supervise all technical measures for defeating the magnetic mine, and to him this memorandum was passed. The cares of office had not robbed the Admiral of his sense of humour, and in due course the author of this imaginative scheme received the following formal reply:


  1. The suggestion contained in your 191 /D 478 is considered of great value.


  2. As a first step in the development of this idea it is proposed to establish a School for Flat Fish at the R.N. College, Dartmouth. Candidates for this course should be entered in the first place as Probationary Flat Fish, and these poor fish would be confirmed in their rank on showing their proficiency by exploding a mine.


  3. A very suitable source of candidates to tap would be the Angel Fish of Bermuda, which, though flat, swim in a vertical plane.


  4. With the success of this scheme it may be necessary to control fried-fish shops.


  5. It is requested that you will forward, through the usual channels, proposals as to the necessary accommodation, and a suggested syllabus of the Course.


  The sponsor of this novel plan reluctantly concluded that the Admiralty were unable to recognize a good idea when they saw one, and the skates and rays never contributed to the war effort after all!


  Within a month, and despite such well-intentioned distractions, the team at Vernon had established the principle of degaussing vessels by passing current through cables permanently fixed to their hull. Devising a practical technique for sweeping the mines presented much greater difficulties. Professor B. P. Haigh, Professor of Mechanical Engineering at the Royal Naval College, Greenwich, was the first to hit on the idea of two minesweepers towing floating parallel cables through which violent pulses of electricity could be discharged to detonate the mines, but his scheme involved the use of so many thousand horse-power of electricity that special power plants would have been needed.


  At this point of stalemate a young lieutenant-commander R.N.V.R. who had been serving for some weeks in Vernon as Staff Technical Adviser to Captain Denis Boyd, the establishment’s commanding officer, and had been following the progress reports, made a significant discovery.


  Charles Frederick Goodeve was a Canadian, now in his middle thirties. He had come to England twelve years earlier on an Empire scholarship, and when war broke out he was Reader in Physical Chemistry at University College, London. He had also made rapid progress as a private consultant in chemical and electrical engineering. If science absorbed Charles Goodeve’s working hours the Navy was his dominant interest outside them. One of five children, he had been brought up in Winnipeg, on the Red River, which flows north to 300-mile-long Lake Winnipeg, with its fascinating, picturesque islands and beaches. His father was a Church of England parson, and his parents, always hard up, solved the holiday problem by building a cottage on the lake. There the children spent months every year, eating the lake fish they caught and the abundant fruit. Charles, an unsociable boy older than his years, would disappear for weeks on end, covering hundreds of miles in boats or canoes with his Husky dog as his only companion.


  As soon as he could he joined the Canadian Navy’s Volunteer Reserve. In those early days he had no interest in the technical side. For him the Navy spelt excitement and adventure, and every year he spent three golden summer months afloat, either in the Patrician, an ancient destroyer, or in a minesweeper, where he soon found himself, to his intense pride, second in command. At that time two old destroyers, discarded by the Royal Navy after the First World War, and four minesweepers comprised the entire Canadian Fleet, but its youngest commissioned officer was given a thorough grounding in navigation and seamanship.


  In spite of these halcyon days as a naval reservist, life was far from easy for young Charles Goodeve. His father’s health broke down, and, with the family hard put to it to make ends meet, he left school early and apprenticed himself to a firm of Chartered Accountants in Winnipeg. His mother was determined that after a while he should return to college; Charles, tasting the first delights of financial independence, had no intention of surrendering his freedom. But Mrs Goodeve was an astute tactician. As soon as the family’s resources permitted she got him fired from the job, and back he went to study electrical engineering. Soon he switched to science.


  He proved an apt pupil. His naval training had increased his self-reliance, and he was beginning to shed the unsociability and introspection of his boyhood years. Already he had an astonishingly clear, analytical mind which quickly rejected the non-essential and gave perspective and ready significance to what remained. At nineteen he was lecturing at the University of Manitoba, mightily relieved that his hair was prematurely grey! At twenty-three he held the degree of Master of Science and the Gold Medal of the Engineering Institute of Canada, awarded for spectacularly successful research work into the cause of a disastrous explosion in the city central-heating system.


  In the same year he won a scholarship to University College, London. There he was destined to spend the next twelve years. Before leaving Canada, however, there was one goal which he desperately wanted to attain. He had been long waiting for a chance to take his final Navigation test, and a few weeks before sailing for England he was ordered to report at Esquimalt. He was to take the ancient Patrician to sea, carry out certain manoeuvres, and anchor her in the Bay. After sleepless nights, going through every detail of procedure and word of command, the great day had come. The Patrician had been undergoing major repairs to her engines, a not infrequent occurrence, but when Goodeve went on board and asked anxiously whether she would be ready for sea he was told that all was well.


  “They’ve patched her up again. You’re to take her out of harbour at 0900,” said the captain to the nervous candidate.


  At 0857 Goodeve gave his first orders.


  “Let go after springs!”


  “All lines clear aft, sir.”


  “Fifteen port!”


  “Fifteen port on, sir.”


  He then ordered “Slow ahead, port” to swing her stern out, but hardly had he uttered the words when there was a colossal explosion and clouds of steam billowed from the engine-room hatch. It was the end of the veteran. Patrician’s main engine connexions had burst asunder.


  Young Goodeve climbed sadly down from the bridge. He was never again to have the opportunity of gaining the “N” that he coveted, but England, which offered vastly greater scope to the scientist, widened the experience of the sailor too. Goodeve transferred to the R.N.V.R., and in the decade before the war he went to sea in submarines and minesweepers, served in four battleships and three destroyers, and began to specialize in the electrical side.


  By 1935 the wardroom talk was of war. Up till then Goodeve had been content to regard his naval training as an absorbing hobby — the complete relaxation from his research work and the lectures he gave to young scientists and medical students.


  Now he sensed a changing atmosphere during his spells afloat, an awareness of the approaching storm which gave a new urgency to the training programme. Dissatisfied with his old complacency, Goodeve started planning to use his scientific proficiency. He qualified as a Torpedo specialist in the Defiance at Devonport: by the time war broke out he had been right round the Navy, studying tactics, investigating technical problems, and arguing long into the night with any senior officers he could provoke into debate on the part which science would play in the war at sea. In peace-time the average serving officer tends to look upon change with ill-concealed suspicion, and Goodeve’s theories startled the conservatively minded members of many wardrooms. But he made friendships which were to stand him in good stead. Two regular officers in particular, Commander C.N.E. Curry and Willie Dallmeyer, the Instructional Commander at H.M.S. Vernon, took the young Canadian under their wing. Curry, sharp-featured and staccato of speech, was an electrical specialist with a supreme contempt for orthodoxy. He was an all-rounder, intensely keen on technical progress and a fine seaman, who taught Goodeve much about the finer points of sailing a dinghy. Captain Denis Boyd was another whom Goodeve found particularly receptive to new ideas, and it was a happy chance that sent Goodeve to work under him at Vernon when the war was still only a few hours old.


  When he arrived at Portsmouth a team which included Dr A. B. Wood, of the Naval Mine Design Department — later to be joined by Dr Edward Bullard — was hard at work on magnetic-mine counter-measures. In the early stages Goodeve himself was more closely concerned with a projected screen for countering magnetic torpedoes, but when the snag developed in Haigh’s design of the Double L Sweep — the plan for towing electrically charged cables astern of a pair of minesweepers — he was brought into the discussions.


  Sifting through the mass of intricate calculations passed to him, and wondering how Haigh’s ingenious plan could be made to work, he came across a paper by a young scientist named Tuck. This suggested a means of reducing the power needed for the Double L Sweep very substantially. Here was a vital clue. If Tuck’s scheme could be modified, applied to Haigh’s basic idea, and combined with the electrodes used in the torpedo screen they had the answer to the magnetic mine.


  Greatly excited, Goodeve searched through his address book and put through a call to a man named Guggenheim, whom he had often worked with at University College.


  “Can you pack your bag and come down to Portsmouth straight away? I’ve got a problem here which is right in your line.”


  “What’s it all about?” said Guggenheim, surprised.


  “I can’t explain on the phone, but I’ll ring the Admiralty and get their security people to give you a clearance. Pick up a rail voucher, and I’ll meet you off the train which gets into Portsmouth at 2124.”


  Guggenheim, a brilliant mathematician, joined Goodeve a few hours later. After four days of trial and error on paper, checking and counter-checking calculations, they thought they had the answer. Now it was a question of giving the apparatus they had designed a practical test. Would the current flowing back through the sea from the Double L Sweep cancel out the current still coming from the cables? That was the first thing Goodeve had to be certain about; Guggenheim, checking his figures for the tenth time, was encouragingly confident.


  For the trial they needed a calm stretch of water where they could work undisturbed — and it had to be sea water. Right on the spot in Portsmouth was the ideal place — the Canoe Lake, where small boys sailed their model yachts — but security was the snag. The Canoe Lake was in full view of the public, and overlooked by near-by houses. Any attempt to screen it off would undoubtedly attract attention, and it was important that the sailors helping with the trial should not realize what was happening. So Goodeve thought up an ingenious cover-plan. In the deepest of confidence the sailors and police were told that a new secret device for detecting enemy ships was being tried. A large number of models were launched on to the waters of the lake, some floating proudly as the schoolboys’ yachts, and some mounted on pieces of wood.


  It was a bitterly cold winter day, and ice had to be swept aside before the trial could start. Then the sailors began towing their model ships backward and forward across the lake, watched by an ever-growing crowd of housewives, small boys, and policemen.


  Of all the gathering on the lakeside only Goodeve and two assistants knew what was afoot. They had brought with them a large box. In it was the mechanism of the German magnetic mine which Ouvry had brought from its resting-place on the mud-bank at Shoeburyness. This could not be placed on the bed of the lake; the water was too shallow. So they decided to reverse the normal procedure, the Double L Sweep wires being strung out along the bottom of the lake. The mine itself, hidden in its box, was lifted into one of the rowing-boats, and as the sailors hauled their model ships to and fro the boat carrying the mine and three tense observers moved slowly among them.


  When they had been afloat, ostensibly engrossed in the movements of the models, long enough to allay any interest on the part of the spectators they pulled towards the head of the lake. Goodeve bent over the instruments connected to the mine mechanism.


  “Tell them they can switch on now!” he ordered quietly. At a signal from the boat the current began flowing through the submerged cables. And as they paddled slowly back down the lake a spasmodic flickering on the dial in front of him announced the firing of the mechanism of the German mine at all corners of the sweep. In the freezing cold wind, which whipped up small waves on the grey waters of the lake, Goodeve found himself sweating with excitement. It had worked! The magnetic mine on which Hitler had based high hopes of securing Britain’s blockade could be destroyed just as certainly as the ordinary moored mine.


  Making his way through the crowd still staring fascinated at the little wooden models, Goodeve hurried back to Vernon. On his desk lay an envelope marked “Top Secret,” and he extracted a brief, emphatic memorandum with a Whitehall note-heading:


  You should discontinue any research on the lines you have indicated in your latest report. It is clear to me that the method you suggest will prove self-cancelling, and cannot work.


  The triumph on the Canoe Lake was doubly sweet!


  Early in the following cheerless February of the “phoney war,” when the only bright gleam of achievement to stir a chilled and somewhat apathetic public was provided by Captain Philip Vian and the Altmark rescue, there was a private celebration in the Vernon. The Double L Sweep had its first operational success. By then Goodeve had applied his keen mind to another worrying problem with equally happy results.


  The Admiralty had set up a vigorous organization under Vice-Admiral Sir Richard Lane-Poole to cope with the degaussing of Allied shipping. In terms of time, labour, and materials it was a colossal task, for every ship — and there were over 10,000 vessels on Lloyd’s Register — had to be put through a special test to determine its magnetic field; vast lengths of special copper cable had to be fitted; and men had to be trained to use the new equipment. Something much quicker and much simpler was needed to make the ships safe against the magnetic mine — particularly the smaller ships, which had not enough power available to use the degaussing system even if it could be installed.


  “We don’t seem to be making headway fast enough. There’s another meeting to-morrow afternoon, and Admiralty have been getting on to Boyd again.” It was a day early in January, and Goodeve had Richardson with him — a fair-haired, thin-featured sub-lieutenant R.N.V.R. wearing the green stripe of the Special Branch. Richardson had been a student of Goodeve’s in the early thirties. Before he won a Commonwealth Scholarship to Princeton in 1937 they had done a good deal of research together on torpedo problems. For one still in his twenties he had an unusual maturity and balance; in addition, Goodeve noted with particular admiration his tenacious unwillingness to accept defeat, either technically or administratively. That meant a lot in the kind of work they were now carrying out. They had formed a good team on the Double L Sweep, and now, to refresh his mind, Goodeve went over the ground already covered in the degaussing calculations, thinking aloud while his deputy traced abstract patterns on the blotter in front of him.


  “The only way to speed things up is to find some means by which the steel can degauss itself.”


  “Is there anything in the French idea?” Richardson asked.


  “Too elaborate. Besides, it would cost about half a million . . . but that’s obviously the line of attack. We’ve got to introduce negative magnetism into the ships without having to build a vast installation.”


  The French Navy had put forward the suggestion that ships should be passed through a gigantic coil, reversing their magnetism by this means. Poring over his notes and figures once again, Goodeve felt he was very close to the solution. It seemed like the Double L Sweep stumbling-block all over again. If only he could cut down the current needed for this demagnetizing process the rest was easy. For most of that night he stayed in the office, worrying at the problem like a terrier.


  By next morning he had produced a formula which satisfied him. It employed in a very simple equipment only one-hundredth of the current used in the huge French coil. If this worked, all that was now necessary to protect ships against the magnetic mine was to ‘wipe’ their hulls for a few seconds with a copper cable charged with electric current. This roughly cancelled out the ship’s own vertical magnetism, and although the effect was not permanent — the vessels would have to be ‘wiped’ again at intervals of so many months — the whole process would take only a few minutes.


  Goodeve’s calculations were rushed to London and fed into the Admiralty machine — but for some time there was complete and galling inactivity. After two decades of peace the machine still moved with ponderous and cautious deliberation in matters of research and development. Goodeve had no say in the arrangement of the trials. These were to be ‘laid on’ by another department, but as he passed through the barrier at Waterloo Station one morning later in the month he ran into the man responsible for rushing the experiments through.


  “How are you getting on?” he asked.


  “Oh, all right . . . I’ve put in a request for a destroyer, but nothing much has happened about it yet. I expect it’ll turn up some time, and then we can get on with the job of checking your figures.”


  “Look here,” said Goodeve, startled to realize that nothing at all had been done, “would there be any objection to us doing the preliminary work?”


  “Oh, none at all, old man You carry on by all means.”


  Plainly relieved to be rid of his responsibility, the Admiralty official hurried away. Goodeve, cursing the wasted days, went to a phone-box and rang up Richardson at Portsmouth. When he got back to Vernon that night he found that Richardson, with a borrowed Woolworth’s compass, had carried out a complete series of trials on destroyer plates and merchant-ship steels. He had even cajoled the Dockyard into hoisting a steel lighter for him to work on, and by hammering the plates and reversing the current supplied by a generator in one of the machine shops he had demonstrated that he could restore the magnetism which the wiping had faithfully cancelled out. From now on it was plain sailing.


  If there had been delay in testing Goodeve’s theory, no time was lost in applying this new and brilliantly simple form of protection to the hundreds of ships unable to use the cumbersome degaussing gear. It had a tremendous effect on morale.


  Aged mariners came up to scientists in the street and shook their hands for saving their lives. Confidence in wiping even became excessive and myths arose. One captain reported, after his ship had been wiped — “Why, my dear chap, you could see torpedoes going harmlessly in all directions!”


  For all the myths, however, there was soon solid proof that Goodeve had made a major contribution to the defeat of the magnetic mine. And though on this eve of Dunkirk the men of the coasters watched sceptically while the huge cables were hauled from the water to perform their strange rites, they, too, readily acknowledged their debt to the scientists in the hectic days which followed.


  Out of the 218 ships lost during Operation Dynamo only two of them — the armed boarding steamer Monet’s Queen and the Fleet Air Arm yacht Grive — were claimed by magnetic mines.


  
    2

A JOURNEY TO DOVER

  


  IRONICALLY enough, the eve of Dunkirk found Goodeve out of a job and viewing his next appointment with ill-concealed anxiety. In the first few weeks of the war he had discovered that without a knowledge of Admiralty procedure any relatively junior R.N.V.R. officer working on research and development at one of the outlying shore establishments had little chance of securing quick decisions. His investigations into circling torpedoes and the magnetic mine often took him to London, and when he had ferreted out the technical information he wanted from the files in D.S.R.’s department in Archway Block South, close to the Mall, he often stayed on, chatting to the Admiralty civilian officers, until it was time for him to catch the train back to Portsmouth.


  From them he learnt much that was to stand him in good stead — the organization for dealing with the dockets bearing suggestions, recommendations, and information which circulated in a constant stream through the “In” and “Out” trays of the various departments; the precise responsibilities of each Staff Division; and just where these sometimes overlapped or failed to meet.


  Charles Wright, the Navy’s Director of Scientific Research, was a tall, alert man with the wrinkled, weather-beaten look of the Arctic voyager; he had been physicist to Scott’s South Polar expedition before the First World War. Goodeve found him an ally from the start, but a few of the people in Whitehall were frankly critical of the ‘interloper from the Vernon’ who kept on wandering into the department and asking questions. Set in their ways, they liked things to be done through the Right Channels, and they had a strong suspicion that this self-assured young two-and-a-half ringer who drifted into their rooms uninvited, and was always hobnobbing with the civilian officers, would disregard the Right Channels whenever it suited him.


  Their resentment of Goodeve, with his impatient, unorthodox approach to problems which, after all, they argued, would be solved perfectly satisfactorily sooner or later by the routine methods, mirrored an attitude of mind not uncommon in Whitehall. In many departments of the Service ministries there were men whose whole lives had been devoted to the strange, abstract ideal of service to a machine. Loyal, hard-working, and conscientious to a degree, they believed implicitly in the routine laid down for them.


  All their working lives the machine they served had run at a set tempo, producing after suitable periods of gestation new ships, new aircraft, and new weapons . . . new batches of young gentlemen at Dartmouth; new and often impetuous Commanders, who had to be taught on arrival at the Admiralty that the machine had only one strict tempo; and new First Sea Lords, who already knew this from painful experience. It all took time, and if people like Goodeve thought they could short-circuit long-established procedure they would have to be shown that the machine did not take kindly to attempts at acceleration.


  Goodeve declined to be shown. The contacts he was making enabled him to speed the progress of various projects he was still supervising at H.M.S. Vernon, and he could therefore afford to ignore any hostility he encountered from the minority. It was, after all, a relatively small minority. Many of the Admiralty civilian staff were pleasantly surprised to find a naval officer genuinely interested in their work and problems, and Goodeve’s easy informality made him a welcome visitor.


  One morning towards the end of May he had a phone call from a man he knew in the Admiralty.


  “You’ve just about finished your job at Vernon, haven’t you?”


  “I’m clearing up now,” said Goodeve. “Know any interesting jobs going in my line?”


  “No,” said the voice, “but I know one which isn’t in your line, and if you don’t move fast you’ll find yourself landed with it. Harington’s put in for you! Just thought I’d warn you.”


  “Thanks for the tip,” said Goodeve ruefully.


  He knew Harington well, and he knew just what the job meant. For the rest of the war he would be shackled to an endless, monotonous round of inspecting electrical gear and putting up with Harington’s constant browbeating. Harington had a genius for upsetting people, and rumour related that one of his distracted subordinates had thrown a steel filing-cabinet at him!


  Goodeve’s one hope was Wake-Walker, the pivot round whom all the anti-magnetic-mine measures had centred. At their last meeting Wake-Walker had mentioned a new department which the Admiralty were setting up under Vice-Admiral Somerville. Unable to get Wake-Walker on the phone, he took his courage in both hands and rang up Somerville, only to find he had left for Dover; he had been temporarily detached to assist Admiral Ramsey with Operation Dynamo. It was to Dover that Goodeve went that night.


  James Somerville was one of the great characters of the Navy. Just prior to the war he had been Commander-in-Chief, East Indies, and he was already a Vice-Admiral when he was ‘invalided’ with suspected lung trouble. Whatever the doctors thought, Somerville himself was belligerently certain there was nothing wrong with him, and he supported his views with such power of invective that a later Medical Board quakingly pronounced him fit for limited employment. When he came rampaging back into the Service the Admiralty were looking for a strong personality to speed up the introduction of the greatest brainchild of the military scientists prior to the atomic bomb the detection and location of aircraft by radar. Somerville, a radio signals specialist, filled the bill, and he was given the imposing ‘cover’ title of Inspector of Anti-aircraft Weapons and Devices — I.A.A.W. & D. for short.


  Goodeve met him in Ramsey’s house above the fortress at Dover, and took to him immediately. Behind his bluff manner was a shrewd, wide-ranging mind, and as they snatched a hasty meal they mulled over ideas for anti-aircraft measures, passive defence, and rocket warfare. The mounting German air offensive against Allied shipping and the desperate shortage of close-range weapons to combat it was a theme to which Somerville returned again and again. He was convinced that the danger was not fully appreciated; dive-bombing attacks on coastal traffic and long-range assaults by heavy bombers on the Atlantic convoys could strangle Britain’s war supplies. Back in the Dynamo operations room they talked with many interruptions right through the night, Somerville plying the scientist with questions. It was after daybreak when Goodeve walked down the hill to catch the first train for London. In his pocket was a request to the Admiralty scribbled in Somerville’s strangely boyish handwriting on a sheet torn from a signal pad. It asked for Goodeve’s immediate attachment to I.A.A.W. & D. “Collect a small team and get to work on some of those ideas of yours,” were Somerville’s parting words. “You’ll have a free hand, but I want results, and I want them soon.”


  A free hand! Goodeve suddenly thought of Harington, and felt again in his pocket to make sure that his new passport to freedom was still there. Then he fell asleep in the crowded carriage, and the train jolted on towards London with hundreds of other men who slept too, their rifles and packs strewn in motley confusion about them — the men snatched overnight from the beaches and shattered quays of Dunkirk.


  Oblivious of this shaping of their destinies, the members of Goodeve’s team-to-be were scattered far and wide in this first week of June 1940.


  Nevil Shute Norway, an engineer who wrote increasingly successful novels in his spare time, had been connected with flying all his life. He had helped to build the airship R.100; he had been managing director of a famous pioneer firm in the light-aircraft industry; and since the war he had been working with his old chief, Sir Dennistoun Burney, on the design of a gliding torpedo which the Fleet Air Arm were interested in. When the Germans overran the Low Countries Norway threw down his slide-rule. What was the point of experimental work now? England would only be saved by people going off to fight — not by able-bodied men sitting in offices and designing equipment for use a year or more hence. Norway was forty — too old to fly on operations, but he had sailed a boat ever since he was a boy and was well versed in celestial navigation. So he wrote to the Admiralty, offering his services to the R.N.V.R., who were calling for “Elderly Yachtsmen,” and was promptly accepted.


  In the same week the R.N.V.R. acquired another Elderly Yachtsman named Currie. Donald Currie had been through Osborne and Dartmouth, but left the Royal Navy after the First World War because, as he would often remark to his friends when pulled up for some minor infraction as a lieutenant R.N.V.R. in the Second War, he had “found the regulations so boring.”


  Between the wars he had managed with great success to avoid regulations and routine of any kind, burying himself in the heart of Devon, where he painted water-colours, developed a rare culinary skill (which he inherited from a French mother), and philosophized over the follies of his acquaintances who chose to fetter themselves to City stools. When the war came it took some time to persuade their Lordships that active employment should immediately be found for an artist from Devon, and even a strong recommendation from Admiral of the Fleet Lord Cork and Orrery, who remembered the untidy but resourceful ‘snotty’ serving under him in H.M.S. Repulse in 1917, produced no tangible result. Then Currie heard the call for yachtsmen, and found himself on the parade ground at H.M.S. King Alfred, the vast municipal swimming-bath on the front at Hove where embryo R.N.V.R. sub-lieutenants were put through their paces. Like Norway, he was happy at the thought of getting to sea at last.


  The R.N.V.R. had already rejected a young Cornishman named Menhinick for war service on account of weak eyesight, which rankled not a little with him, for he had joined the London Division of the R.N.V.R. at sixteen. And only a few weeks before the war he had set up a world motor-cycle speed record. Since this achievement involved propelling himself down the Royston Newmarket road at well over a hundred miles an hour he felt that the Navy were taking an unduly cautious attitude. The Army, to his even greater annoyance, agreed with the Navy, and said he would not make a safe dispatch rider, but they gave him a commission in the R.A.S.C, and put him in command of four 4-inch naval guns, for which they were providing the transport. In this month of June 1940 Alec Menhinick was reasonably content, for, although he was undeniably a ‘pongo,’ he found himself unexpectedly attached with his four guns, twenty-six soldiers, and a daily rum ration, to a naval establishment, H.M.S. Excellent. His immediate task was to await the invasion, and then repel it with his four ancient pieces of ordnance, but he felt that if he remained attached to Excellent for long enough there was a sporting chance that the Army would forget all about him.


  Some of the others destined to find their way early on into the strange, secret world of Charles Goodeve were already on the reserved list, like Tolman, a cheerful roly-poly young schoolmaster teaching science at Wallasey, and Coulson, a physicist whose researches for the Shirley Institute had led to a directorship of a Cheshire textile firm in his early twenties. Others, like Lane, a dark, restless, intense man who was one of the L.C.C. experts on tree culture, and Terrell, the barrister, were chafing at civilian tasks which had lost their significance. Brinsmead, in peace-time a furniture manufacturer, was already off the beaches with his own 40-foot motor-cruiser. And ashore at Dunkirk, where he had been sent to fly kites in an effort to deter the strafing German fighters, was a retired Commander R.N., John Dove, who could perhaps claim to be the first recruit of all to Goodeve’s team of experimenters. For when Goodeve got his new appointment Dove was already serving under Admiral Somerville in the room in the Admiralty Arch which was soon to be the birthplace of some of the strangest activities in the whole war.
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THE ROOM IN ADMIRALTY ARCH



In addition to speeding the development of radar — the uncanny
device for tracking the movements of ships and aircraft — Admiral
Somerville was charged with wide responsibilities in meeting the
threat of the mounting enemy air offensive against Allied shipping.
His mandate covered the whole field from the devising of new
weapons and protection of ships to the training of crews.

His department, only now taking shape, came under the Third Sea
Lord, Vice-Admiral Bruce Fraser, whose kingdom ranged over all
matters of research and production, the supply of everything from
ships and guns to ammunition and torpedoes, and the running of the
great naval dockyards.

Somerville’s little department had as its immediate parent the
Admiralty Signal Division (D.S.D.). All the smaller bodies in the
Admiralty were placed under the broad supervision of one or other
of the permanent Staff Divisions, but Goodeve soon found that
D.S.D.’s control over its new and puzzling offspring was purely
nominal. So far, few of D.S.D.’s officers had been able to fathom
precisely what the Inspector of Anti-aircraft Weapons and Devices
was meant to do; he certainly did not appear to have much connexion
with Communications. So I.A.A.W. & D. were left in splendid and
satisfactory isolation.

Goodeve was in no doubt about his own immediate task. The Navy
was desperately short of close-range weapons, and in this high
summer of 1940 many merchant ships faced the long hours of daylight
with a single machine-gun as their sole armament. One report to
reach the Admiralty told of the crew of a coaster, the ammunition
of their only Lewis gun exhausted, hurling lumps of coal at an
attacking aircraft in impotent defiance. The ships had no means of
detecting an approaching plane, and attacks were often over in a
flash, the German fighter-bombers swooping out of low cloud to
spray the unprotected bridges with cannon-fire.

There was no escape in the narrow waters, and every ship leaving
the Tyne for London ran the gauntlet with little chance of hitting
back. Soon it would be the same far out into the Atlantic, for the
enemy were adapting their heavy Focke-Wulf long-range bombers for
shipping attacks.

As a first step Goodeve realized that a close study of enemy
tactics must be made. And orthodox ideas of naval weapons were of
little use; there was no time and not enough raw material to
produce elaborately finished breech mechanisms, gun-mountings, and
barrels, quite apart from the ammunition problem. If the lifeline
was to be held, and the morale of the merchant seamen kept high,
the ships must be quickly fitted with new devices altogether for
striking at their attackers.

At Somerville’s request Richardson had been released from Vernon
to join the new department, and Goodeve asked the Drafting
Commander at H.M.S. King Alfred to find him some one with technical
knowledge of aircraft. This produced Nevil Shute Norway, still in
civilian clothes and in a state of almost apoplectic indignation.
Before he had even been in the training-ship long enough to order
his uniform he had been pulled out of the ranks and asked several
awkward questions about his activities in peace-time. Less than a
fortnight after the slide-rule had been cast aside for active
service at sea its dejected owner was being told to retrieve it and
go to work on some abstruse calculations of the angle of attack of
enemy dive-bombers. It was some time before Norway recovered his
usual sangfroid.

Another sub-lieutenant, Harwood by name, arrived from King
Alfred, and Goodeve, still casting round for somebody to collect
and analyse information on enemy tactics, discovered Terrell, a man
of forceful presence and inventive turn of mind — he was,
incidentally, a K.C. and Recorder of Newbury — in search of a job
and demonstrating to the head of the Admiralty’s personnel branch
various gadgets he had made, including an unspillable ink-bottle!
So he was roped in too.

Somerville’s department proved, on closer inspection, to house a
surprising number of people, all crammed into one large room over
the Admiralty Arch. There was the Admiral’s personal assistant, a
retired R.N. Commander named Millar — a tallish, greying man with a
pleasant but quietly authoritative manner — and the entire Kite
Balloon Section of the Navy, under Commander P. J. M. Penney, R.N.,
already hard at work organizing the supply of balloons and winch
gear to merchant ships. In the early months of the war a project
was afoot to send a large naval force into the Baltic, and as some
protection against air attack it was decided to fly a mass of
balloons above the fleet. Nothing came of the plan at the time, but
later balloons proved a useful deterrent to low-flying aircraft,
and Somerville, seeing possibilities in the kite as a simpler form
of protection for merchant ships, took the section under his
wing.

Dove, who was initially a member of Penney’s team and had
recently been conducting some intriguing experiments at Helston
with the only really large kite in the country, which had belonged
to Colonel Cody, the original Buffalo Bill, well remembers the
sudden invasion of their office by Somerville’s new protégés.
“There was only one vacant desk, and that really belonged to an
Australian Engineer Commander named Ross, then away on sick leave.
Goodeve, whom we all regarded as an extremely suspicious character,
promptly appropriated this, and before long Richardson, Norway,
Terrell, and Harwood were all sitting round it, their papers
overflowing on to the floor and quite often on to the adjacent desk
of the long-suffering Commander Penney.”

Lack of space to work in was, however, the least of Goodeve’s
immediate worries. Science had played all too little a part in the
life of the Navy before the war, and research and development took
such a back place that there was a year’s wait in the queue for sea
trials of new equipment.

The scientist dealing with Service ministries in peace-time had
a hard row to hoe, and Goodeve recalled an experience of his own
just before the war. A new kind of torpedo, designed to explode
immediately beneath its target instead of striking the ship, was
about to undergo trials, and an indicator was needed to show the
precise position of the missile at the moment of functioning.

Recalling the peculiarity of a gas called phosphine, which
explodes on contact with the air, Goodeve devised a means of
employing this to advantage. He planned to fit a container filled
with phosphine to the head of the torpedo; when the detonator fired
the pocket of gas was released, and, rushing to the surface, it
would then flare up in a puff of red flame and smoke.

Finding a solution to a problem like this and gaining any
support for it were two entirely different matters, however, and to
attract attention to this particular proposal Goodeve eventually
decided on a ruse. He made a deliberate mistake in the plans he
submitted to the Admiralty, his drawings showing the phosphine
cylinder fitted the wrong way up inside the torpedo. At this angle
the gas would only have dribbled out, and there would have been a
fatally long delay before it reached the surface of the sea.

Although it was peace-time and there was no special urgency
about the matter Goodeve was promptly summoned to the Admiralty. He
was lectured on the extraordinary mistake he had made, and there
and then he was offered a substantial sum to continue the
development of the apparatus.

Not long afterwards he went to H.M.S. Vernon, where his
indicator was being tried out, and, to his surprise, he learnt that
on the staff there was a man who only a short time earlier had put
up a very good suggestion for just such an indicator as the
Admiralty were now demanding.

It had consisted of a number of small red rubber balls, inserted
in the head of the torpedo. When these shot to the surface they
marked the position far longer than Goodeve’s puff of phosphine,
and Goodeve saw at once that the device was simpler, safer, and
cheaper than his own. To his astonishment, he heard that it had
been rejected on the grounds that there was ‘no staff requirement’
for an idea of that kind.

Happily, belated justice was done. The scheme was resurrected
and eventually put into operation — but not before Goodeve and
others had wasted a great deal of time on evolving what would have
been an inferior substitute.

There was, too, the strange case of the French inventor. In the
early thirties a series of submarine disasters shocked the nation,
and an Admiralty committee was formed to investigate possible
safety measures. The French Navy had already adopted the use of
sodium peroxide to provide an emergency air supply, and the
originator of this system, a certain M. Descartes, offered it to
the Admiralty.

Sodium peroxide performs three functions which can be of vital
importance in a submarine. It takes up carbon dioxide, which the
lungs give out. It absorbs water vapour, which also comes from the
lungs. And in doing both these things it gives off oxygen, thus
restoring the air.

The Admiralty committee were not noticeably impressed. After
much deliberation they sent the papers to the experimental
establishment at Porton. There the proposal was closely examined.
Back to the committee went a report praising the system highly, and
recommending its adoption. No further action was taken for a year,
and then, when the committee did bestir themselves, they merely
passed the whole matter to the Admiralty Chemist for a further
investigation of a minor technical point. The Admiralty Chemist
also reported in glowing terms, but another year passed by. The
proposal was sent to the Submarine experts, who were invited to
have a further look at it. Again opinion was favourable, but the
committee, still loath to take any decisive step, were now fighting
a stubborn rearguard action. They forwarded the details of M.
Descartes’ system to the Director of Naval Intelligence.

In due course this department reported that some years earlier
M. Descartes had submitted another invention to the Admiralty,
entirely unconnected with the proposal under review. And it had
proved unsuccessful.

This irrelevant disclosure so alarmed the committee that they
dropped the sodium-peroxide idea like a hot brick. The war came,
and in the fullness of time it was found that Germany’s U-boats
were equipped with just the sort of installation which the
Admiralty had turned down. Submarine officers, who knew nothing of
the background to the whole affair, waxed wrathful and asked what
on earth the scientists had been doing for years past. Why, they
demanded, had such an unconscionable time been taken to produce
similar benefits for the crews of British submarines.

It was the old story of peace-time inertia and reluctance to
take any action in any direction. Too many people considered it
safer to follow a policy of masterly inactivity, and Goodeve was
well aware that a scientific ‘ideas unit’ composed mainly of
R.N.V.R. officers would be none too popular. It would not be easy,
either, to recruit the type of officers he now needed.

In the few months before the war it h [...]
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