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Preface


For some thirty years books and articles about the Battle of the Atlantic have been appearing regularly in both Germany and Britain. It is obvious why there has been great interest in this subject in Britain: there everyone knows what part the Royal Navy's command of the sea routes and its victory over the U-boats played in the country's survival in two world wars. But even in the much more continentally-minded Federal Republic of Germany books on this subject have got onto the best-seller lists in recent years. After so many publications it might justifiably be asked whether there is now anything new to be said about the U-boat war of 1939–45 which has not already appeared in one form or another elsewhere.


Today it is much easier to answer this question affirmatively than it was a short time ago. Now that the British thirty-year rule no longer affects documents relating to the Second World War, the historian is in the fortunate position of being able to reconstruct the events of the Battle of the Atlantic far more precisely than was hitherto possible. This applies not so much to questions of grand strategy which have been adequately dealt with already in official British and Allied works and in various source publications, as in the memoirs of the leading commanders on both sides. It concerns much more the interplay of forces on both sides in the sphere of operational command with its many technical aspects, particularly in the field of radio control and intelligence and of surface and underwater location. And it also applies to the presentation of the tactical course of individual actions. Hitherto it was necessary to restrict this mainly to a description of events as seen or experienced by one side. The incomplete nature of such observation and assessment of what was really happening on the other side necessarily involved inaccuracies. Now, in most cases, it is possible to compare the War Diary of one side with the no less detailed battle reports of the other.


The study of a large number of convoy operations and their individual tactical actions shows that many current theories cannot stand up to detailed investigation. Frequently exaggerated successes claimed by both sides have to be corrected and the causes of the faulty appreciation found. In addition, many assumptions about the efficacy of particular techniques, equipment and weapons systems are shown to have been oversimplified and must be seen in the context of factors such as the impact of other sensors and weapons, and weather, human error, luck and coincidence. It emerges that the existing picture of events is based too much on a pattern of individual and frequently depicted operations where special circumstances were often untypical of the time. Inevitably both in the larger surveys and the description of individual operations the convoy battles which were selected were generally those which were eventful, while the far greater number of convoy journeys and U-boat patrols which produced nothing of note were forgotten.


For this reason an attempt has been made in this book to describe one of the most famous convoy battles of World War 2, that against convoys HX.229 and SC.122 in March 1943, not, as hitherto, in isolation and divorced from the “uneventful” operations going on at the same time, but in the overall context.


After reviewing the development of the strategic conceptions of both sides in the various phases of the Battle of the Atlantic from 1939 to 1943 and describing, in particular, the problems of operational control, an attempt has been made to present the convoy and U-boat operations in the whole of the North Atlantic in the first twenty days of March 1943 and to indicate them on maps.


This work would not have been possible without the generous and patient cooperation of the historical departments of the navies which took part in the Battle of the Atlantic and the help of their archives, as well as numerous participants on both sides, from commander-in-chief to formation commander, captain and sailor, including the civilian technician. It is not possible to thank them all here; but some names may be mentioned on behalf of all:


Rear-Admiral P. N. Buckley, Mr. J. D. Lawson and Mr. H. C. Beaumont of the Naval Historical Branch, Ministry of Defence, London;


Group Captain E. P. Haslam and Mr. J. P. McDonald of the Air Historical Branch (RAF), Ministry of Defence, London;


Mr. F. F. Lambert of the Public Records Office, London; Rear-Admiral Ernest McNeill Eller, Captain F. Kent Loomis and Mr. S. L. Morison of the Division of Naval History, Office of the Chief of Naval Operations, Navy Department, Washington; Dr. Dean C. Alland, Mr. Cavalcante and Mrs. Lloyd; Dr. G. N. Tucker, Mr. E. C. Russell, Mr. S. F. Wise, Commander W. A. B. Douglas and Mr. Philip Chaplin of the Directorate of History, Department of National Defence, Ottawa;


Kapitän zur See Dr. F. Forstmeier and Korvettenkapitän H. Horkisch of das Militärgeschichtliche Forschungsamt der Bundeswehr, Freiburg;


Dr. G. Maierhöfer of the Bundesarchiv-Militärarchiv, Freiburg;




Flottillenadmiral Dr. W. Schünemann and Fregattenkapitän W. Brost of the Embassy of the German Federal Republic, London.


Mrs. Pain of the Public Records Office, London.


They all gave me generous support in my work, going well beyond their official duties.


Of the Allied participants in the Battle of the Atlantic, my thanks for help are due to the following, who have themselves published work on this subject: Vice-Admiral B. B. Schofield, who was part of the Allied Command in the Trade Division of the Admiralty, Vice-Admiral Sir Peter Gretton and Captain Donald McIntyre, who were outstandingly successful Escort Commanders, and Capitaine de corvette Pierre de Morsier and Captain John M. Waters, who respectively spent the spring of 1943 in the North Atlantic as Commander of the Free French corvette Iobelia and as Officer on the US Coast Guard cutter Ingham.


On the German side I would first like to thank the Commander U-boats, Grossadmiral a.D. Karl Dönitz, for many lengthy discussions of the problems of the U-boat war, also Konteradmiral a.D. Eberhard Godt, Fregattenkapitän G. Hessler (who, sadly, died all too early), Korvettenkapitän a.D.A. Schnee and Kapitän zur See a.D.H. Meckel of the B.d.U. Stab, the experts in the field of the Naval Intelligence Konteradmiral a.D. Stummel, the Kapitäne zur See a.D.A. Bonatz, H. Giessler and H. Möller and the many U-boat commanders who survived the Battle of the Atlantic and who, over nearly thirty years, have imparted to me the various details of their experiences. I have received valuable information about German radar and W/T from Dieter Berenbrock, Dr. Frank Reuter, Dr. Ing. Wachtel and Fregattenkapitän Grundke; and from Dr. Hüttenheim and Fregattenkapitän Singer for information about the German encoding machines.


Nor must I forget my historian colleagues, Rear-Admiral Professor Dr. Samuel Eliot Morison and Captain Stephen W. Roskill, the authors of the official American and British histories of the war at sea, to whom I am indebted for many suggestions and details.


Finally, I would like to thank my dear wife, Evi, and my two sons, who showed great patience and consideration during my work in the evenings and weekends, and to my two secretaries, Frau Kasper and Frau Niggl, who typed the manuscript.










	Stuttgart

	J. Rohwer







PREFACE TO THE ENGLISH EDITION


Since the appearance of the German edition in autumn 1975, two events during 1976 have necessitated certain alterations and additions to the text:






	The release of information about the British efforts and successes in deciphering German Naval ciphers in World War 2.


	The publication of Martin Middlebrook's book, Convoy: The Battle for Convoys SC.122 and HX.229 (London: Alan Lane 1976).





Thanks to the friendly assistance of Commander Patrick Beasley, who was assistant director of the British Admiralty's Submarine Tracking Room from January 1942 until the end of the war, it has been possible to work into the text some of the more important facts about the effects of the British deciphering of German radio messages in the different phases of the Battle of the Atlantic, above all in March 1943. The major points are also briefly described in an appendix (Appendix 10) which also includes acknowledgments of other help received. For technical reasons only a few isolated cases could be worked into the text from the findings of Martin Middlebrook's book. Mr. Middlebrook had been able to draw on the records of both the Allied naval and merchant shipping and of the U-boats, as well as upon the personal accounts of many survivors of the battle on both sides. In Mr. Middlebrook's book the emphasis is on the comparison of the experiences and the fate of the participants in the battles on both sides, while this book deals more with its strategic and tactical leadership problems. In this way the books complement each other very well. We shall try to solve the few remaining contradictions or inconsistencies in friendly cooperation in later editions.


J. Rohwer











CHAPTER 1


Introduction: Prewar Considerations


The Battle of the Atlantic was the longest battle of the Second World War. It began on September 3, 1939 and ended on May 8, 1945. What were at stake in this battle were Britain's vital supplies from overseas. In addition to the actual battle in the Atlantic many other factors played a role in this war of supplies: the sea and air offensive against shipping off the British coast; the mine war conducted by aircraft; the activities of surface ships and submarines on British shipping routes; the air attacks on British harbors; and the policy of isolating Britain from the European continent by the German occupation of Norway, Denmark and France. Apart from this, there was the naval and air war in the oceans and coastal seas of Europe and the Far East insofar as this was directed against Allied and neutral shipping which could be used in the Allied cause. But this war of supplies was decided in the Battle of the Atlantic in which the German U-boats, occasionally supplemented by battleships, cruisers, auxiliary cruisers, long-range bombers and Italian submarines, had to bear the main brunt in a contest that lasted nearly 69 months.


By the spring of 1943 the Battle of the Atlantic had reached its dramatic climax. In the first 20 days of March 1943 the U-boats came nearest to their aim of interrupting the lines of communication between the Old World and the New when they sank 39 merchant ships out of four successive convoys. But only eight weeks were to elapse before the picture changed and the convoys got the upper hand over the U-boats. By May 24 the Commander U-boats had to abandon the fight against the convoys in the decisive areas of the battle—the waters of the North Atlantic between Newfoundland, Greenland, Iceland and Northern Ireland.


Many books and articles have been written since about the greatest of these convoy battles, involving SC.121, HX.228, SC.122, HX.229 and ONS.5 etc. In most of these books it is the experiences of the crews in the U-boats, the merchant ships and escort vessels which form the core of the accounts. In order to incorporate as much action as possible into these accounts it is inevitable that convoy battles have often been chosen which ended with the maximum losses on the one side or the other. It is rare in all this literature to find details of the movements of convoys whose passages were more or less uneventful and which accordingly did not provide material for dramatic descriptions. In the case of the eventful convoy battles the emphasis has been on tactical leadership. But the details about the control of operations on both sides have not really been adequately dealt with. For this reason the first part of the present book proposes to deal largely with the operational problems on both sides which led to the biggest convoy battle of the Second World War, that against convoys HX.229 and SC.122 from March 16 to March 20, 1943. We shall examine the system of convoy control in March 1943 on the one side and the U-boat operations on the other. In doing so, we shall devote special attention to the development of new weapon systems and technical equipment because they particularly influenced the outcome of the Battle of the Atlantic.


It is generally believed that the technological turning-point of the U-boat war in the Atlantic was connected with the successes of Allied radar. This equipment, which allows its user to “see” by night and in fog and is therefore such a fascinating source of inspiration to the human imagination, has gripped the attention of writers, whether they be seamen who participated in the battle, historians or journalists; the result has been that they have tended to underestimate the significance of other factors.


This applies particularly to another field in the “war of the ether”: wireless telegraphy. This was the means by which ships and U-boats taking part in operations were able to exchange information and to receive orders from the tactical commanders at sea and from the operational commands on shore. Without it neither the German Commander U-boats could have directed the operations of his boats nor could the Allied commands on both sides of the Atlantic have controlled the convoys and shipping.


The fact that radio waves are used to transmit information means that this information can be heard not only by the intended recipient but also by the enemy. Accordingly, from the time of the First World War, navies have sent their radio information and orders in cipher to prevent them being intercepted by the enemy. Naval intelligence services, therefore, tried to learn the procedures to encode radio messages and to render them intelligible for their own commanders. Increasingly complex ciphers and, eventually, the use of cipher machines were designed to make this task more difficult. To complicate the work of the enemy cryptographic service still more, the growing radio traffic was divided up into particular spheres depending on operational, tactical or geographical factors. They were allotted special frequencies and the frequencies and codes were changed with increasing rapidity.




But it was not merely the cryptographic service which provided the enemy with the possibility of acquiring information from radio traffic. It was possible to take bearings of the places whence the radio messages were being transmitted from two or more stations on shore and so to determine their position. If the radio intelligence service could identify the places transmitting, by interpreting the call signs at the beginning or the end of the message, it was possible from the radio picture obtained, to get an idea of the composition and disposition of the enemy forces without actually being able to decipher the message. To make it difficult for the enemy to obtain such a radio picture it was usual for units at sea to maintain radio silence and only to transmit their own messages if they had, in any case, been discovered by the enemy or if the situation made it absolutely necessary. Finally, efforts were made to mislead the enemy by carefully prepared radio decoy systems.


To understand the significance of these techniques for the decisive phase in the Battle of the Atlantic in the spring of 1943 it is necessary to look back briefly at the methods employed by the German and Allied commands.


RADIO CONTROL AND WOLF-PACK TACTICS


In 1935 Fregattenkapitän Karl Dönitz, as he then was, was entrusted with the task of building up and training the new German U-boat arm. He was soon convinced that, in the event of war, Britain would again resort at once to the well-tried convoy system she had adopted in the First World War to protect her trade. On the basis of his own experiences as a U-boat commander in the First World War, and after considerable thought, exercises and experiments, Dönitz adopted the so-called group, or wolf-pack, tactics as the central concept for the deployment of German U-boats against this convoy system. In this way he hoped to pit a concentration of U-boats in a tactically closely coordinated group against a concentration of enemy ships and a convoy's defense.


We can see the beginnings of these wolf-pack tactics in the First World War. In 1917 when the initial experiences with British convoys showed that a single U-boat had only slender chances against the strong defense, the Officer Commanding U-boats in the High Seas Fleet, Commodore Bauer, suggested that several U-boats should operate jointly. For this purpose he wanted to put a flotilla commander on one of the submarine cruisers of the U 151 class, converted as a command U-boat, and to allow him as tactical commander to coordinate by radio an attack by several U-boats on a convoy. But after Bauer was relieved as Officer Commanding U-boats this proposal was not put to practical test and U-boat commanders were left to make their own improvised attempts to operate in unison against convoys.




The ideas of wolf-pack tactics, developed between 1935 and 1939, had some similarity with the plans already described, although they were modified by progress made in signals technique. The development of shortwave transmitters and receivers had reached a stage when the U-boats could receive radio messages from command headquarters in every part of the ocean with regular repeats of messages at fixed times and a choice of suitable frequencies. The efficiency of the shortwave transmitters on the U-boats had been so improved that it was now also possible to receive the U-boat radio messages in Germany. The use of very long-wave transmitters even enabled the U-boats to receive radio messages with the help of mast aerials at periscope level. In this way it was possible to control the operational deployment and the movements of the U-boats directly from command headquarters in Germany. If the approach of enemy convoys was known, the U-boats could then be concentrated in a suitable area and deployed in an appropriate formation with a view to intercepting one. If the convoy was found, the flotilla commander on one of the U-boats was to take over the tactical leadership of the pack and see that contact with the convoy was maintained until the other boats in the pack came up. If contact was lost, the tactical commander had to give the appropriate orders to find the convoy again. The exercises carried out before the war in the Baltic and also in the Atlantic seemed to indicate that this procedure was practicable. Because most of the U-boats envisaged for the convoy war were Type VII, where space was generally restricted, it was proposed to equip some of the Type IXB and IXC boats being built in 1938–39 as communication boats with additional transmitting and receiving equipment and to keep particularly suitable boats for command duties.


It was obvious that the use of U-boats in groups would make it necessary to violate the rule of radio silence at sea in certain circumstances. The deployment of the group was only likely to be successful if the U-boats were able to pass, by means of radio messages, information that was important both for the Command and the other U-boats. Since the transmission of any message brought the risk of the enemy being able to take a bearing and therefore the loss of its position, care had to be taken that this was reduced to a minimum. Accordingly, there were basic instructions which laid down the circumstances when U-boats had to ignore orders to preserve radio silence. The following kinds of information had to be transmitted, in principle, by the U-boats at the earliest possible opportunity:




	Reports about the enemy which would make possible the deployment of other U-boats.


	Warning reports about enemy submarine positions or mine barriers.


	
Reports about the situation in the operational area, traffic, the possibility of offensive action and the type and strength of the escort.


	Weather reports.


	Reports on positions and sightings, if they had been ordered or their transmission appeared vital for the command.


	Reports made at the request of the command. The operational order laid down what reports were to be made.





To reduce, as far as possible, the danger of being located, a short signal manual was produced in the winter of 1939–40 which allowed most reports to be sent in a short signal form containing a few code signs. The signal could not readily be located in the light of experience at the time. To limit the use of a bearing to the enemy, the U-boats received instructions to send their messages—if they were not, as in the case of a report about the enemy, tied to a particular time—as far as possible in the evening, or at night, or before major changes of position, so as to make it difficult for the enemy to react. The U-boats were informed that the enemy had a highly developed and efficient network of direction-finding stations round the Atlantic and that, despite the constant change of frequencies used by the U-boats, it must be expected that there were always several enemy D/F stations concentrating on those frequencies. Since the effectiveness of a direction-finder depended, apart from reception conditions, very much on the length of the beam and the angle cut by several beams, it was particularly dangerous for the U-boats to send medium length or long radio messages, near or in the English Channel, near the North Channel or east and west of the Orkneys. In this area, a very rapid deployment of anti-submarine forces was to be expected once a bearing had been obtained. On the other hand, it was believed that more than 200 kms from the coast less importance should be attached to the danger of counteraction based on D/F.


THE BRITISH CONVOY SYSTEM


For the British the U-boat danger was not the most pressing problem for the Admiralty between the wars. First, there were no U-boats capable of interrupting Britain's only vital sea routes—those in the North Atlantic. Secondly, the agreement of all the major naval powers to the London submarine convention of 1930 appeared to rule out unrestricted U-boat warfare and only this represented a serious danger. And, thirdly, the rapid development since 1927 of the underwater sound-locating equipment, asdic, promised to be a successful method of fighting submerged U-boats. So, at first, the British limited themselves to ensuring that, in the event of war, the entire merchant marine would come under, and be controlled by, the Admiralty. In this way, the merchant ships could be brought together at dangerous traffic concentration points and better protected. It was assumed that, in the event of war, shipping would be endangered more from surface ships harassing merchantmen than from U-boats.


Nor was this view at first radically altered when in 1935 the Germans began to rebuild their U-boat arm: this was because the strength of the German U-boat force was restricted to 45% of the not very powerful British submarine force and because Germany also signed the London submarine convention. British planning still did not change in 1937 when Germany took advantage of the clause which allowed the German U-boat force, in certain circumstances, to be brought up to 100% of the British. It became apparent in the talks that year between the Admiralty and the Air Ministry on the future deployment of aircraft at sea and the role of RAF Coastal Command that the Admiralty proposed, if there should be a new U-boat war, to fall back on the convoy system which had proved itself so well in the First World War. Although the Air Staff regarded the great concentration of ships in convoys as very exposed to air attack, the Naval Staff succeeded in persuading the Committee of Imperial Defence on December 2, 1937 that in the improbable event of unrestricted warfare the advantages of the convoy system greatly outweighed the dangers of air attack. Only when, with the Sudeten crisis in autumn of 1938, there were clear dangers of a European war, did the Admiralty send Rear-Admiral Sir Eldon Manisty, the organizer of the British convoy system in 1917–18, on a tour of the centers of the shipping routes vital to Great Britain. His task was to investigate the question of merchant shipping control and the possible needs to establish a convoy system. On the basis of his recommendations the Trade Division of the Admiralty was greatly expanded in 1939 with the result that on August 26, 1939 it was in a position to assume control of all British merchant shipping. All the station commanders responsible for the individual sea areas had received their instructions about taking over and controlling traffic, as well as about the possible need to introduce convoys with their routes and cycles.


Because the German U-boats had in fact originally received orders to conduct U-boat warfare according to international law, the British would not at first have gone beyond controlling shipping through the Admiralty and guarding the concentration areas. But the U 30, on the mistaken assumption that it had seen an auxiliary cruiser, sank the passenger ship Athenia without warning on the first day of the war. This caused the Admiralty to think that Germany had already embarked on unrestricted U-boat warfare and the order was given to introduce the convoy system. Apart from the convoys in coastal areas, the most important convoy routes for the Battle of the Atlantic came into use in the course of September. On September 7 the convoy OA.1 from the Thames via the English Channel and the convoy OB.1 from Liverpool via the Bristol Channel set out westward. These convoys were commanded and escorted by the Commander-in-Chief Western Approaches in Plymouth. At first at longitude 12°30'W but soon at 15°W, these convoys were relieved of their escort. The ships proceeded on their own and soon after went on to their destinations individually. To begin with, these two convoys ran every two days.


On September 9 the C-in-C South Atlantic in Freetown ordered the first convoy SL.1 to set out for Britain. On September 15 the convoy KJ.1 put to sea from Jamaica from the command of the C-in-C America and West Indies Station. On September 16 the HX.1, controlled by Naval Service Headquarters Ottawa, set out from Halifax to Britain on the most important North Atlantic route. On September 26 there followed from the command of the C-in-C North Atlantic in Gibraltar the first Gibraltar convoy HG.1, while simultaneously from October 1 an OG.1 section was split off from the westward-bound convoy, which escorted the southbound traffic as far as latitude 47°N. These last-named convoys went at seven or 14-day intervals. Parallel with this, the French Navy organized convoys from Oran on the French North African Mediterranean coast (RS) and from Casablanca (KS): these were, to some extent, linked with the British Gibraltar convoys.


While the individual C-in-C's task was to ensure the safety of the convoys in his own command areas, it was the responsibility of the Trade Division of the Admiralty to prepare the convoy timetables and fix the routes in outline: this was because, with its Trade Plot based on information coming in from all over the world, it was able to plot the positions of the 2,500 merchant ships at sea on an average day and to ensure that they were integrated into the convoy system at the right time.











CHAPTER 2


1939–41: The Experiences of the First War Years


The main problem for the Trade Division and the C-in-Cs in the first phase of the war was to coordinate the convoy timetables and the routes in such a way that the Escort Groups, having left the outward-bound convoys, could meet the homeward-bound convoys in the area with the least possible delay. The meeting points for the units at sea had to be indicated by radio from shore headquarters. As early as September 11 the German radio cryptographic service (the “B” Service) was able to decode the first radio messages on convoy meeting points near the Bristol Channel and to pass them to the Officer Commanding U-boats. Four days later U 31, which was operating in this area, sighted the first convoy, the outward-bound OB.4. In the expectation of encountering convoy traffic the Officer Commanding U-boats had previously ordered the most modern and powerful U-boats back to their bases, so that they could be jointly deployed with resounding success against such a convoy in October. But the number of U-boats which Dönitz was able to concentrate in October and November 1939 and February 1940 west of the Bay of Biscay and the Iberian Peninsula in his first attempts at group operations against convoys was too small. The contact-keeping U-boats were able to bring up other U-boats over great distances to the convoy, but the successes were few, particularly because of torpedo failures. Nevertheless, these operations showed that radio control was practicable. After a pause, due to the operations in Norway and the campaign in the West, new attempts were made in the area west of the English Channel and the Bay of Biscay in June 1940. But the U-boats of the two packs formed had so many targets that they had generally expended their torpedoes in a very short while and before there was an opportunity to carry out an operation against a convoy.


On the other side, the experiences of the first months of the war confirmed the Admiralty's belief that it had been right to introduce the convoy system. Of 5,756 ships proceeding in escorted convoys up to the end of 1939 only four, or 0.07% had been sunk by U-boats. Against this there had been 114 losses of merchant ships proceeding independently or in unescorted groups.




Having secured and established bases in Norway and France, the German U-boat arm was in a much better position to begin the second phase in the Battle of the Atlantic from the middle of July 1940. In spite of the fact that, in absolute terms, there were less front-line U-boats, more of them could be kept in the operational area because their outward and homeward routes had become much shorter. Two other factors helped the U-boats at this time. Because of the great danger to shipping in the English Channel all convoys from the east coast had to be routed round Scotland with the result that there was a strong concentration of traffic near the North Channel. At the same time, the losses and casualties off Norway and Dunkirk and then the defection of the French Navy and the fact that many destroyers were committed to repelling an invasion (the planned operation Seelöwe) resulted in a great weakening of the Escort Groups for the convoys. The situation was made even more difficult because, since the U-boats had extended their operational areas, a decision had to be taken in July to escort the convoys to 17°W and in October to 19°W. The heavy losses of slower ships proceeding independently led to these mainly small and old ships being assembled in Sydney, Nova Scotia, and being sent from August 15 eastward in a new, slow convoy SC.1, etc.


Normally the HX and SC convoys, on leaving Newfoundland, were accompanied only by one or two auxiliary cruisers, cruisers or even battleships against the expected German surface raiders until they got their anti-submarine screen. The surface raiders actually made their appearance on the North Atlantic convoy route at the beginning of November. Because of the weak A/S forces and also since there were hardly ever more than 10 German U-boats in the operational area at the same time, the best hope the C-in-C Western Approaches (CINCWA) had of preventing the loss of ships lay in trying to avoid the changing U-boat formations off the North Channel by getting the convoys to take evasive action.


In these efforts he could rely on the work of the Submarine Tracking Room of the Operational Intelligence Centre in the Naval Intelligence Division of the Admiralty; it worked closely with the Trade Plot Room situated next door. Under Paymaster Commander Thring, who had the same duties in the First World War, information coming in on the British side about the German U-boats and, in particular, the results of the radio D/F service were collected and made to form a current U-boat situation picture. On the basis of this situation picture the Head of the Trade Plot, Cdr. Richard Hall, RN, the son of the first Director of Naval Intelligence of the First World War, and, then, CINCWA could recommend evasive action for the convoys. In his headquarters in Liverpool these convoy movements could again be coordinated with those of the escort forces and the operations of No. 15 Group, RAF Coastal Command and formulated in instructions about new courses and meeting points. These were communicated to the units at sea by radio.


But this technique, largely based on radio instructions, could not prevent several convoys being found in the summer and autumn of 1940 and sustaining losses in fighting off U-boats which attacked in packs on the surface by night. On the German side, too, radio intelligence provided a substantial basis for successful operations. The British results came predominantly from the shore-based D/F stations (Y stations). But in the German case at this time it was the “B” Service under Capt. Bonatz which was repeatedly able to decode details of the altered course instructions and the new meeting points with the escort forces and passed this on, in time, to the Commander U-boats, as he became in October 1939, instead of Officer Commanding U-boats. In August it had already become clear that the Allied Command was trying to reroute the convoys away from the known U-boat positions. In any planned deployment of the U-boat groups it was therefore important to make the premature locating of the U-boats by the enemy more difficult. So they were again instructed to maintain radio silence at all costs except when convoys were sighted. The result was two convoy battles in September followed by two successive convoy operations in the middle of October against the convoys SC.7 and HX.79, in which eight U-boats sank 31 ships totaling 152,000 tons without loss to themselves.


It was not surprising that the Commander U-boats and his staff saw further confirmation in these very successful operations of the correctness of their prewar concepts of carrying out U-boat group operations against the convoys with the aid of W/T. Experience had shown that it was not necessary to appoint a tactical commander for the U-boats making up a pack at sea. It repeatedly happened that in decisive phases the tactical commander was forced by the defense to submerge and so was eliminated as a leader. On the other hand, it was clear that signal communication between shore headquarters and the U-boats worked so well that it was possible for headquarters in Germany or Western France, which had the best overall picture, to provide tactical command of the U-boats with the convoy. But a precondition was that the U-boats stationed near the convoys should send contact reports. The danger of U-boat radio messages being located by D/F, which had at first seemed a possibility, appeared not to be so serious in the light of experience. U-boats, which had been sent far westward as “weather boats,” in preparation for the operation Seelöwe, to send regular weather reports by radio were repeatedly run into by the convoys. Clearly, the D/F bearings from shore posts over several hundred miles were not sufficiently exact to determine the position of a signaling U-boat and so to avoid it with certainty. Once the battle had begun and the first attacks made, the presence of the U-boats was known to the enemy. If there was, in principle, objection to all unnecessary radio signaling, it was natural, on the other hand, that the tactical commanders on shore should welcome every bit of information about the scene of operations to fill out their situation picture.


Their favorable experiences in the first year of the war certainly contributed to the German's failure to cope promptly or adequately with possible Allied countermeasures against this form of radio control of the U-boat war.


THE BRITISH REACTION TO WOLF-PACK TACTICS


For the British the supposedly new German tactics of wolf-pack U-boat attacks was an unpleasant surprise. The escorts had had to look on at the attacks helplessly. Their asdic underwater equipment was ineffective against the U-boats because they attacked on the surface. The escorts still had no radar equipment. Often the faster ships—the destroyers and sloops—remained behind to cover the torpedoed ships and to rescue survivors. The new corvettes, which remained with the convoy and still had no fighting experience, were unable to recognize the approaching U-boats in the dark. The difficulties the escort commander (Senior Officer Escort, SOE) had in communicating with his ships made tactical control and teamwork within the Escort Group impossible. The only available means of communication at night and in bad visibility, W/T, was too slow since every message had first to be encoded and then decoded when it was received. Accordingly, the SOE and his commanders had no alternative but to act independently, often without knowing what was happening on the other side of the convoy.


The solution was the VHF radio telephone which made direct communication possible between the SOE and his ships in the immediate vicinity of the convoy.


From the end of 1940 onward the necessary equipment was built into the escort ships with all possible speed so that the SOE could then deploy his few ships tactically even at night. In doing so the British sought to counter the danger of the U-boats listening in where possible by the use of code names, letters and figures. But for the purposes of tactical leadership the U-boats, which could hardly be recognized in the dark nights, had to be made visible. There were two ways to do this. Attempts could be made to illuminate the darkness by the use of star shells and other pyrotechnical devices. That risked attracting distant U-boats to the scene.


Radar appeared to provide a better solution. The ASV-II equipment, which had been developed with a view to being installed into aircraft of RAF Coastal Command and which operated on a wavelength of 1.4 meters, was adapted to become the naval model 286 M. The first experimental model was ready in September 1940 and from November 1940 a start was made to installing it into destroyers of Western Approaches Command.


But, initially, this equipment did not satisfy the high hopes of the commanders. To obtain the greatest possible range, the aerial had to be installed on the mast top: this did not improve the stability of the ships which were already top-heavy with additional gear. At first the aerial was fixed and could only cover a sector of 50° ahead on each side. But, in addition, strong echo interference was received in this angle from the stern. The range in the case of a surfaced U-boat was hardly more than two to three miles in calm seas and this was sharply reduced when the sea was only moderately rough. The result was that in most cases the range was less than the visual range from the conning tower of a U-boat operating against escorts and even merchant ships.


Some improvement was provided by the rotating equipment, operating on the same wavelength, such as the British model 290 M, the Canadian SW1C and SW2C and the American version, SC1. This equipment could be rotated in every direction but could only look for a target in one direction at a time. Looking back, we can see that this equipment, which was standard for all Allied escort vessels until the end of 1942, was of greater use in helping the escorts keep station with the convoy on dark nights. This released many of the lookout personnel who could now be detailed for the task of spotting U-boats.


However, developments in Britain were not confined to this equipment. Parallel with this there was being developed a panorama model operating on a 9 cm wavelength, the 271 M. With this equipment, transmitter, receiver and aerial were contained in a cylindrical-shaped scanner screen and placed over the bridge. The scanner rotated uniformly and indicated on the plan position indicator screen the situation around the ship as shown by radar. With this equipment it was possible to locate bigger ships up to eight to 10 miles away, U-boats under normal conditions up to about four miles and a little further under favorable conditions, particularly smooth seas. On the other hand, performance fell off considerably in rough weather because the wave echoes appeared on the screen. The radar echoes enabled the Escort Commander or the captains to see at a glance both the position of most of the ships in the convoy, as well as U-boats approaching the area from outside. In March 1941 the first corvette was equipped with a prototype of this device. In July 1941, 25 ships were converted, and in September 1941 a start was made to building the equipment into all escort vessels. But owing to the large number of units involved this went on until 1943.


However, it was not only in the technical field that the British looked for improvements. In the summer of 1940 a suitably equipped merchant ship was sent out to the Atlantic to observe German radio traffic and the weak point in the German wolf-pack tactics was quickly recognized: the need for intensive use of W/T. The success or failure of a convoy operation depended on whether the U-boat, which first approached the convoy, was able to transmit its initial enemy situation report and send out over a period regular contact signals that made it possible to determine more precisely the speed and general course of the convoy. It was, therefore, important for the defense to find this contact-keeper as early as possible, to drive off and to prevent it sending more reports or bearing signals for the other U-boats.


It was fairly easy for the British signals intelligence service to see that a U-boat was keeping in contact with a convoy. The reports about the enemy and the brief signals sent by the shortwave transmitter began with the sign alpha (— — . — —) which corresponded to a barred “e” in the British morse code. When such an “e-bar” message was encountered by the British radio listening posts (X stations) and located by the Y stations, a comparison between the position located by D/F and the map in the Trade Plot Room showed with which of the convoys the U-boat was probably in contact. The convoy could then be warned and take appropriate evasive action. But as long as the Escort Commander did not know on which side of the convoy the U-boat was keeping contact, it was always a risky business for him to allow his generally much too few escorts to make sorties in this or that direction at a critical moment before a turn in the hope of trying to force the U-boat to submerge. It happened too often that the escort ships were not available in those decisive hours of the night when the U-boats made their attacks. This problem could only be solved by the development of a shortwave D/F device with which the escort vessels could directly locate the radio messages of the U-boats.


THE DEVELOPMENT OF SHORTWAVE RADIO D/F


The principle of radio D/F had been generally known and adopted in all navies and merchant navies before the Second World War. But the long-waves which were particularly suitable for purely D/F purposes attracted most attention. On board ship reception generally was by means of a rotatable frame aerial. After the appropriate tuning-in this frame aerial was turned manually until the minimum signal was found, that is to say, the frame aerial was at right angles to the oncoming beam. The D/F bearing could then be read on a circular scale. Even before the war the newer British destroyer and flotilla leaders had been equipped with this D/F which, apart from navigational purposes, could also be used to obtain bearings of ships transmitting on long-wave. The frequency range of this long-wave D/F equipment was, however, not sufficient to receive the frequency used by the U-boats to give their bearings on long and very long waves.


Research on shortwave D/F transmitters had cost a lot of effort before the war. Frequent use was made of a fixed aerial system named after the British inventor Adcock. This consisted usually of four single aerials whose receiver voltages were connected in opposition so that the difference in the voltage gave the bearing voltage which, then, with the aid of a connected goniometer, made it possible to read the D/F relative bearing in degrees. This equipment was being operated on shore before the war; but in Germany, at least, it was thought that it could not be accommodated on ships, particularly small escort vessels, because of its size and weight.


But in 1938 the technological department of the French Navy had come to realize that in a future war operational radio traffic at sea would be sent by means of new codes and other procedures with very short transmission periods. For this reason the existing D/F methods would be inadequate to locate the transmitters more precisely because they required too much time. Accordingly, the department commissioned a study group under the French research scientists, Deloraine and Busignies, who had concerned themselves since 1928 with the problems of automatic D/F procedure, to develop a shortwave D/F which would make it possible to locate a distant transmitter precisely, even when the transmission period was very brief. By May 1940 the two scientists had succeeded in producing four experimental models of automatic high- frequency visual D/F. The German attack on France, however, interrupted this work; the experimental models were dismantled and hidden. In the autumn of 1940 Deloraine and three of his colleagues escaped to America with the help of the French Navy. They arrived there on December 31 and were then asked by the US Navy to resume and complete their work on a large scale. By April 1, 1941, the first new experimental model of their radio D/F was ready.


The equipment consisted of an Adcock aerial system with two pairs of vertical aerials and a fifth aerial to determine the sense of the bearing. The voltages received by the aerials were conveyed by a feeder to a so-called stantor. This was a cross-coil arrangement which produced a field in a small insulated space corresponding to the electromagnetic field received by the aerial. A third coil, a rotor performing 20 revolutions a second, which revolved inside the space insulated from the two coils, was provided with a high frequency electric current that with each turn produced two maxima and two minima for each received impulse. Their direction was determined by the direction of the voltage field inside the space encircled by the coils. The electric current was transferred to a highly sensitive reception device. When tuned in to the desired wave, the impulse was amplified and rectified in the reception device, then conveyed to a coil which revolved synchronically with the high frequency rotor round the neck of a cathode ray oscillograph. The rotating field created by this coil deflected the spot of light on the screen of the tubes. In traversing the field through the zero point, corresponding to the classical minimum of the former acoustic procedure, the spot of light was no longer deflected. It now showed the bearing directly on a 360° scale which, through a transparent mirror, was represented on the screen of the oscillograph. If the direction of the located transmitter was uncertain by 180°, the precise position of the second direction could be ascertained by using the fifth and central aerial. A few turns of the rotor, i.e., some 1/10th seconds, were sufficient to receive the diagram. A bright screen prepared with persistent fluorescent material ensured that, even after brief signals had ceased, the D/F direction was indicated with adequate accuracy.


The French research scientists were able to build a laboratory on Long Island and were asked to produce a copy of their D/F equipment. On April 1, 1941, the team working in association with the American company ITT received an order for four prototypes. This was increased on October 10, 1941, to 15 more models of this type. They were at first intended for the construction of a shore-based automatic shortwave radio D/F network.


Parallel with this Franco-American development the British had been busy improving radio D/F equipment since the beginning of the war. In 1926, the subsequent father of radar, Sir Robert Watson-Watt, had, in dealing with meteorological problems, worked on the use of cathode ray tubes to determine the direction of distant storms. Later these studies were discontinued. But at the beginning of 1940 the papers referring to these researches were rediscovered in the archives of the Signals School. When asked, Sir Robert pointed out that the combination of cathode ray tubes and an Adcock D/F aerial would probably make possible the development of an automatic shortwave D/F for a wide frequency band. This equipment could perhaps be made on such a small scale as to enable it to be accommodated on an escort vessel.


Attempts to produce a shortwave D/F for smaller ships with the old methods of direction finding had led to a prototype of the FH 1 model being installed on the destroyer Hesperus on March 12, 1940. But the equipment was still unsatisfactory. Major improvements were necessary before this equipment which operated with an acoustic reproduction produced results. In July 1941 an improved FH 2 was ready and it was installed in August. A little later, the FH 3 model, developed in accordance with Sir Robert's suggestions, was ready as a prototype. The sloop Culver was equipped with it in October 1941, but she was sunk, while escorting convoy SL.93, by the U-boat U 105 on January 31, 1942 before she was able to acquire any practical experience.




RADIO CONTROL AND THE OPERATIONS OF 1941


In the first three months of 1941 the British were increasingly successful in rerouting the convoys in the North Atlantic round the German U-boat formations. One reason for this was, that as a result of a change in the British cipher procedure, the German “B” Service had for a time fewer successes. The Commander U-boats hoped to make this deficiency good by the deployment of the long-range reconnaissance aircraft, FW 200-Condor, which became available from January. They were meant to find convoys on their flights from France, westward round Britain to Norway, report them and then bring up the U-boats by transmitting D/F signals. But usually the aircraft could not maintain contact with the convoy long enough for a U-boat to approach. In addition, the operations were made more difficult by the inaccurate navigation of the aircraft. Another reason was that the Allied D/F stations were easily able to locate by cross-bearings the messages and D/F signals from the aircraft with the result that the convoys could be ordered to take evasive action. Conversely, however, U-boats repeatedly found convoys in this phase of the battle and were able with their D/F signals to guide the Condor aircraft of KG 40 to these convoys. Although, toward the end of February, most of the outward-bound convoys were found either by aircraft or U-boats, the U-boat attacks became constantly more difficult. The Escort Groups of the convoys no longer consisted of individual vessels brought together on an ad hoc basis, but of destroyers that remained in their units and newly arrived corvettes which gained increasing experience. The loss of the three most successful U-boat commanders, Prien, Schepke and Kretschmer, in March prompted the Commander U-boats to move the formations further to the west and northwest so as to be able to attack the convoys where they had no A/S protection. The intention was to avoid the danger of new and unfamiliar weapons of defense. In fact, it was only in Schepke's sinking that new equipment played a part: then the only destroyer with the convoy HX.112 which was equipped with the first radar model, 286 M, the Vanoc, found U 100 at a range of 1,000 meters and sank the boat by ramming before it could submerge.


But it was not so much this new radar equipment, which at first was only available in a few escorts, that largely rendered the U-boat operations ineffective between June and August 1941. The main reason was an important break into the German cipher system.* In April 1940 the British had succeeded in recovering from U 49, sunk off the Lofotens, a bag containing several operational documents such as grid charts and a map on the location of German U-boats off Norway. Despite the fact that the British cryptanalysts at Bletchley Park had solved the secrets of the German “Enigma”-cipher machine used by the Army and Air Force, the similar Navy cipher machine “M” could not be cracked. Also when in March 1941 some of the additional cipher cylinders of this machine were captured from the patrol vessel Krebs, the machine resisted all attempts to decipher the enciphered messages. Only the capture of a complete “M” machine and its cipher documents could solve the problem. The daily changing settings for the cipher were on one sheet of soluble paper. If cipher documents seemed to have been compromised, it was possible to send a code word known only to the commander, and which would prompt him to change their cipher settings.


In spring 1941 the British learned of an opportunity to covertly capture a cipher machine and cipher documents. The study of radio traffic showed that German trawlers had set out from Norway and France for the Atlantic and, in particular, for the waters north of Iceland, to send back weather reports vital for the operations by the heavy German naval ships in the North Atlantic. Although the positions of these weather trawlers were still not located very accurately by D/F, it was hoped to find one of these vessels in the poor visibility of the European Arctic with a reconnaissance patrol of cruisers and destroyers. At the beginning of May reports from the German weather observation ship, München, which had already set out for the proposed operation of the battleship Bismarck, were located by D/F and at once a squadron, comprising the cruisers Edinburgh, Manchester and Birmingham and four destroyers, was deployed. On May 7 the weather observation ship was sighted at a distance of 6,000 meters and the Edinburgh at once opened fire. The crew took to the boats after destroying the radio equipment and the cipher machine. But, before the ship could be scuttled, as was the intention, the British destroyer Somali was alongside and the British were able to salvage important maps and cipher material which were brought to Scapa Flow by the destroyer Nestor.


It happened by chance that this material could be substantially supplemented. On the same day, May 7, U 94 had found the outward-bound convoy OB.318 south of Iceland and was able to direct several U-boats to it. At midday on May 9 the U 110 succeeded in sinking two ships from this convoy in an underwater attack. But the boat was so badly damaged by the depth charges from the corvette Aubrietia that the commander had to surface. While the crew was abandoning the slowly sinking boat, the commander of the destroyer Bulldog saw his chance and put a boarding party on it who were able to close the opened sea-valves in time. All secret documents, the cipher machine and other papers were intact and were taken aboard the destroyer before the U 110 sank while under tow.




The documents captured from the München in combination with the D/F locations of German radio messages by shore stations, played a substantial part in uncovering the Atlantic supply system devised for the operation Rheinübung. Those from U 110 were to have their effect on the U-boat operations. But it was not only the German supply system which was fully uncovered. In addition, the British succeeded in capturing the tanker Gedania on June 4 and the U-boat supply ship Lothringen on July 15 and so were able to get hold of more documents. Finally, on June 25, a small squadron, comprising the cruiser Nigeria and three destroyers, was able to locate the weather observation ship Lauenburg with the help of shortwave D/F equipment on the destroyer Bedouin and to surprise her in poor visibility. Once again valuable cipher documents and maps were captured. With these materials Bletchley Park was able to read the German messages “on time.” The OIC (Operational Intelligence Centre) was able up to the beginning of August to reroute all convoys round the U-boat formations which were known from the radio instructions. From then until January 1942 the U-boat signals also could be deciphered, but during this period the deciphered messages were available at the OIC only after time lags of up to four days.


The Commander U-boats tried to counter this development, the cause of which he did not know, by ordering the U-boats in the area of the Britain/Gibraltar route to operate against the convoys there with the help of air reconnaissance and sailing reports from agents stationed on Spanish territory opposite Gibraltar. Although it had partial knowledge of these German orders, the Admiralty was only able to take limited evasive action against these operations with the result that there was a series of hard-fought convoy battles. But success in terms of tonnage was insignificant due to the fact that the ships were small.


CONTINUOUS CONVOY ESCORT IN THE NORTH ATLANTIC


In the summer of 1941 the Allies made considerable changes in the organization of the convoy system. The penetration by German U-boats from the middle of March into the North Atlantic as far as the waters south of Greenland and several U-boat attacks on convoys before they received their A/S screen, persuaded the Allies of the desirability of providing the convoys with continuous A/S protection from their departure harbors on the west coast of the Atlantic until they reached Britain. The large number of corvettes which had now been delivered from British and Canadian yards made it possible to form the necessary Escort Groups, although the inadequate ranges meant that at first the groups had to be relieved several times. On May 27, 1941, the first continuously escorted convoy, HX.129, set out from Halifax. A Canadian Escort Group from the Newfoundland Escort Force, stationed at St John's, escorted the convoy to the Mid-Ocean Meeting Point (MOMP) about 35°W. After it had been relieved by an Escort Group of the Iceland Escort Force, stationed in Hvalfjord, the first Escort Group proceeded to Iceland to take oil and then went back to MOMP to take over a westward-bound convoy there. The Escort Group from the Iceland Escort Force was relieved at the Eastern Ocean Meeting Point (EASTOMP) by an Escort Group of the Western Approaches Escort Forces from Liverpool or Londonderry.
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