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      FOREWORD

      On a chilly day in the late fall of 1945, our submarine, the U.S.S. Guardfish, proudly flying battle pennants, nosed into the Submarine Base, New London, Connecticut, joining scores of mass-produced
         sister ships, all “home from the sea.”
      

      Collectively we submariners were known as the “Silent Service,” and proud we were of that distinction. Unknown to the public,
         we had played a decisive role in the defeat of Japan. In forty-two months of secret warfare in the Pacific Ocean area, 250
         of our submarines, mounting 1,682 war patrols, had savaged Japanese maritime assets, sinking 1,314 ships of 5.3 million gross
         tons, including twenty major warships: eight aircraft carriers, a battleship, and eleven cruisers. For almost three years
         Guardfish, a fine boat, had played a prominent role in that war, sending nineteen confirmed ships to the bottom (including two fleet
         destroyers and a patrol boat) during twelve long and arduous war patrols in Japanese-controlled waters.
      

      After we had moored at a pier where we were to “mothball” Guardfish, we were startled to see a strangely different submarine close by. Painted jet black, she looked exceptionally sleek and
         sinister. We soon learned that she was a German U-boat that had surrendered shortly after VE-Day. She was manned by an American
         crew that was evaluating her on behalf of naval authorities in Washington.
      

      This U-boat was very hush-hush and off-limits to ordinary souls. However, when she shifted her berth to “our” pier (and nicked
         us in the process), we became friendly with the American crew and gradually talked our way on board for a look-see. We learned
         that she was U-2513, a brand new Type XXI “electro boat,” one of two such craft allotted to the U.S. Navy as war prizes. Commissioned and commanded
         by one of Germany’s most famous U-boat “aces,” Erich Topp, she and her mass-produced sister ships had been completed too late
         to participate in the war.
      

      In our superficial examination of U-2513, we were quite impressed with some of her features, especially her top speed submerged. She had six sets of storage batteries,
         comprising a total of 372 cells (hence “electro boat”), which enabled her to quietly sprint submerged at about 16 knots for
         about one hour. This was twice the sprint speed of our submarines and sufficient to escape from almost any existing antisubmarine
         warship. Alternately, the large battery capacity enabled her to cruise submerged at slower speeds for a great many hours,
         whether stalking prey or escaping.
      

      The next most impressive feature to us was her Schnorchel, or as we anglicized the German, snorkel. This was a sophisticated “breathing tube” or mast with air intake and exhaust ducts,
         which enabled U-2513 to run her two diesel engines while submerged. By rigging one diesel (or both) to charge the batteries while submerged, she
         could in theory remain underwater for prolonged periods, thereby greatly diminishing the chances of detection by enemy eyes
         or radar.
      

      Nor was that all. Her periscope optics and passive sonar for underwater looking and listening were much superior to ours.
         Her ingenious hydraulically operated torpedo-handling gear could automatically reload her six bow torpedo tubes in merely
         five minutes. A third reload could be accomplished in another twenty minutes. The thickness and strength of her pressure hull
         was said to give her a safe diving depth limit of about 1,200 feet, twice our safe depth limit and sufficient to get well
         beneath most existing Allied depth charges. She even had an “automatic pilot” for precise depth-keeping at high speeds.
      

      Much later, when some of these details and others about the Type XXI “electro boat” leaked out, they caused an utter sensation
         in naval circles. Prominent experts gushed that the Type XXI represented a giant leap in submarine technology, bringing mankind
         very close to a “true submersible.” Some naval historians asserted that if the Germans had produced the Type XXI submarine
         one year earlier they almost certainly could have won the “Battle of the Atlantic” and thereby indefinitely delayed Overlord,
         the Allied invasion of Occupied France.
      

      The American evaluators on U-2513 were not so sure about these claims. In the classified report they sent to the Chief of Naval Operations, dated July 1946,
         they wrote that while the Type XXI had many desirable features that should be exploited (big battery, snorkel, streamlining,
         etc.), it also had many grave design and manufacturing faults. The clear implication was that owing to these faults, the XXI
         could not have made a big difference in the Battle of the Atlantic. Among the major faults the Americans enumerated:
      

      •	POOR STRUCTURAL INTEGRITY. Hurriedly prefabricated in thirty-two different factories that had little or no experience in submarine building, the eight
         major hull sections of the Type XXI were crudely made and did not fit together properly. Therefore the pressure hull was weak
         and not capable of withstanding sea pressure at great depths or the explosions of close depth charges. The Germans reported
         that in their structural tests the hull failed at a simulated depth of 900 feet. The British reported failure at 800 feet,
         less than the failure depth of the conventional German U-boats.
      

      •	UNDERPOWERED DIESEL ENGINES. The new model, six-cylinder diesels were fitted with superchargers to generate the required horsepower. The system was so
         poorly designed and manufactured that the superchargers could not be used. This failure reduced the generated horsepower by
         almost half: from 2,000 to 1,200, leaving the Type XXI ruinously underpowered. Consequently, the maximum surface speed was
         only 15.6 knots, less than any oceangoing U-boat built during the war and slightly slower than the corvette convoy-escort
         vessel. The reduction in horsepower also substantially increased the time required to carry out a full battery charge.
      

      •	IMPRACTICAL HYDRAULIC SYSTEM. The main lines, accumulators, cylinders, and pistons of the hydraulic gear for operating the diving planes, rudders, torpedo
         tube outer doors, and antiaircraft gun turrets on the bridge were too complex and delicate and located outside the pressure hull. This gear was therefore subject to saltwater leakage, corrosion, and enemy weaponry. It could not be repaired
         from inside the pressure hull.
      

      •	IMPERFECT AND HAZARDOUS SNORKEL. Even in moderate seas the mast dunked often, automatically closing the air intake and exhaust ports. Even so, salt water
         poured into the ship’s bilges and had to be discharged overboard continuously with noisy pumps. Moreover, during these shutdowns,
         the diesels dangerously sucked air from inside the boat and deadly exhaust gas (carbon monoxide) backed up, causing not only
         headaches and eye discomfort but also serious respiratory illnesses. Snorkeling in the Type XXI was therefore a nightmarish
         experience, to be minimized to the greatest extent possible.
      

      The U.S. Navy did in fact adopt some of the features of the Type XXI “electro boat” for its new submarine designs in the immediate
         postwar years. However, by that time the Navy was firmly committed to the development of a nuclear-powered submarine, a “true
         submersible” that did not depend on batteries or snorkels for propulsion and concealment. These marvels of science and engineering,
         which came along in the 1950s, 1960s, and later, were so technically sophisticated as to render the best ideas of German submarine
         technology hopelessly archaic and to assure the United States of a commanding lead in this field well into the next century.
      

      This little story about the Type XXI “electro boat” is a perfect example of a curious naval mythology that has arisen in this
         century. The myth goes something like this: The Germans invented the submarine (or U-boat) and have consistently built the
         best submarines in the world. Endowed with a canny gift for exploiting this marvelously complex and lethal weapon system,
         valorous (or, alternately, murderous) German submariners dominated the seas in both world wars and very nearly defeated the
         Allies in each case. In a perceptive study,* Canadian naval historian Michael L. Hadley writes: “During both wars and during the inter-war years as well, the U-boat was
         mythologized more than any other weapon of war.”
      

      The myth assumed an especially formidable aspect in World War II and afterwards. During the war, the well-oiled propaganda machinery of the Third Reich glorified and exaggerated the “successes” of German
         submariners to a fare-thee-well in the various Axis media. At the same time, Allied propagandists found it advantageous to
         exaggerate the peril of the U-boats for various reasons. The end result was a wildly distorted picture of the so-called Battle
         of the Atlantic.
      

      After the war, Washington, London, and Ottawa clamped a tight embargo on the captured German U-boat records to conceal the
         secrets of codebreaking, which had played an important role in the Battle of the Atlantic. As a result, the first “histories”
         of the U-boat war were produced by Third Reich propagandists such as Wolfgang Frank, Hans Jochem Brennecke, and Harald Busch,
         and by Karl Dönitz, wartime commander of the U-boat force, later commander of the Kriegsmarine, and, finally, Hitler’s successor as Führer of the Third Reich. These “histories,” of course, did nothing to diminish the mythology. Hampered by the security embargo
         on the U-boat and codebreaking records and by an apparent unfamiliarity with the technology and the tactical limitations of
         submarines, the official and semiofficial Allied naval historians, Stephen Wentworth Roskill and Samuel Eliot Morison, were
         unable or unwilling to write authoritatively about German U-boats in the Battle of the Atlantic. Hence for decade after decade
         no complete and reliable history of the Battle of the Atlantic appeared, and the German mythology prevailed.
      

      My wartime service on Guardfish kindled a deep and abiding interest in submarine warfare. As a Washington-based journalist with Time, Life, and the Saturday Evening Post, I kept abreast of American submarine developments during the postwar years, riding the new boats at sea, compiling accounts
         of the noteworthy advancements—and politics—in articles and books.* In 1975 I published a work of love, Silent Victory: The U.S. Submarine War Against Japan, the first, full, uncensored history of the “Silent Service” in that very secret war.
      

      The publication of Silent Victory triggered suggestions that I undertake a similar history of the German U-boat war. However, owing to the embargo on the U-boat
         and codebreaking records, still in force after thirty years, this was not possible at that time, but the idea took root. While
         I was engaged in other military histories over the next dozen years, Washington, London, and Ottawa gradually released the
         U-boat and codebreaking records. During the same period German naval scholars, notably Jürgen Rohwer, mined the German U-boat
         records and produced quite valuable and objective technical studies and accounts of some combat actions and related matters.
      

      By 1987 I was able to undertake a U-boat history. Happily, Random House shared my enthusiasm for the project and provided
         the necessary financial resources. My wife, Joan, and I camped in Washington, London, and Germany for many months, culling
         and copying tens of thousands of pages of documents and microfilms at various military archives and collecting published works
         on the Battle of the Atlantic and codebreaking. While in Germany we made contact with the U-boat veterans association and
         interviewed former U-boat force commanders, skippers, and crewmen. Subsequently we kept abreast of the spate of scholarly
         and popular U-boat books and articles about phases or aspects of the war that appeared in the late 1980s and 1990s, much of it
         first-rate.*

      The result of this research is this new and complete history, which, owing to its length, is published in two volumes. I view
         the U-boat war quite differently from other historians and popular writers. As I see it, there were three separate and distinct
         phases: the U-boat war against the British Empire, the U-boat war against the Americas, and the U-boat war against both the
         British Empire and the Americas. Together with an introductory section, “Background for War,” the first two phases of the
         war are dealt with in this volume, The Hunters; the third phase in Volume II, The Hunted. Each volume contains appropriate maps, photos, plates, appendices, and an index.
      

      As the reader has doubtless concluded, my assessment of the U-boat peril—and war—is also quite different from that of most
         other historians and popular writers. In a word, the U-boat peril in World War II was and has been vastly overblown: threat
         inflation on a classically grand scale. The Germans were not supermen; the U-boats and torpedoes were not technical marvels
         but rather inferior craft and weapons unsuited for the Battle of the Atlantic. In contrast to the strategic success of our
         submarine force versus Japan, the German force failed versus the Allies in the Atlantic. The main contribution the U-boat
         force made in the war was to present a terror weapon, a sort of “threat in being,” which forced the Allies to convoy, delaying
         the arrival of goods and supplies, and to deploy extensive antisubmarine counterforces. The myths notwithstanding, only a
         tiny percentage of Allied merchant ships actually fell victim to U-boats. Ninety-nine percent of all Allied merchant ships
         in the transatlantic convoys reached assigned destinations.
      

      This is not to say that the Battle of the Atlantic was a cakewalk for the Allies, or for that matter, an easy threat for the
         Germans to mount. On the contrary, it was a bitter, painful struggle for both sides, the most prolonged and arduous naval
         campaign in all history. It deserves a history by one familiar with submarines of that era, with access to all the official
         records, uninfluenced by propaganda and stripped of mythology.
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      PROLOGUE

      
      BACKGROUND 
FOR WAR

      
      EARLY DEVELOPMENTS

      
      For centuries, militarists recognized that a submarine’s invisibility provided it with two distinct advantages: surprise in
         the attack and the ability to withdraw with impunity. From earliest recorded times, inventors attempted to build combatant
         submarines. They mastered watertightness and ballasting but could not devise a practical means for propelling the submerged
         submarine in a controlled direction in the face of tides and currents.
      

      
      The development of an efficient coal-fired steam engine in the 1800s offered a possible solution to submerged propulsion.
         Steam could be “stored” under pressure for a limited time. Inventors designed submarines that were to travel on the surface
         to the combat zone powered by steam engines, then submerge for the attack and withdrawal, powered by stored steam. But steam-powered
         submarines proved to be less than satisfactory. The engines generated nearly unbearable heat inside the small hulls. The furnaces
         emitted sooty exhaust that could be seen for miles at sea, robbing the submarine of stealth, one of its chief assets. Moreover,
         the smokestack had to be disassembled and stored before diving, a cumbersome and time-consuming procedure.
      

      
      Far better solutions to submerged propulsion became apparent about 1880 with the nearly simultaneous development of the internal
         combustion engine, the electric motor, and the storage battery. Most inventors designed submarines that were to be powered
         by gasoline engines on the surface and battery-driven motors while submerged. Others designed submarines powered entirely
         by battery-driven motors. Still others, combining old and new technology, designed submarines powered by steam engines for surface travel and battery-driven motors for submerged travel. All early versions had drawbacks: Gasoline
         engines were difficult to start and unreliable in operation, and emitted dangerous fumes. Batteries were bulky, heavy, and
         weak. Steam engines still generated too much heat.
      

      
      These propulsion experiments gave promise of a practical submarine. But a breakthrough in weaponry was also needed. The existing
         weaponry was limited and hazardous: time-fused mines (or bombs), which had to be screwed to the bottom of enemy ships, or
         spar-mounted contact mines, which had to be rammed against the side of the enemy ship. Both weapons required close—near suicidal—contact
         with the enemy.
      

      
      The solution to the weaponry was provided by an English engineer, Robert Whitehead, who lived in Fiume, Austria. In about
         1866 he introduced what military historians today would describe as a “stand-off weapon”: an automotive or self-propelled
         mine or torpedo. The Whitehead torpedo was powered by compressed air stored in a large flask. When released, the air turned
         pistons, which spun a propeller. The first model was primitive: fourteen feet long and fourteen inches in diameter, weighing
         about 300 pounds. It had a range of 700 yards at 6 knots. The experimental “warhead” in the nose, which was set off by a contact
         “pistol” when it hit the side of a ship, was puny: eighteen pounds of dynamite. But it worked.
      

      
      The Whitehead torpedo did not create an immediate sensation in naval circles. But Whitehead soon increased its size, power,
         range, and the lethality of the warhead. An Austrian, Ludwig Obry, adapted the gyroscope to the torpedo, giving it directional
         control. With each improvement, naval authorities paid greater interest. Before long the idea took root that Whitehead torpedoes,
         fired from cheap, small, speedy vessels, might be employed effectively to attack expensive big ships of the line. In due course
         this concept evolved into the torpedo boat, then into the torpedo-firing destroyer, which were embraced first by weaker naval
         powers and ultimately by all navies.
      

      
      The Whitehead torpedo had not been envisioned as a submarine weapon, but by happenstance it was just what submarine proponents
         had been looking for. With its ability to sneak up on the quarry submerged, unseen and undetected, shoot, then retire submerged
         with relative impunity, the submarine could be a superior torpedo launcher to the torpedo boat or destroyer.
      

      
      Soon all submarine designers were recasting plans to incorporate the Whitehead torpedo. This breakthrough stimulated considerable
         interest among the weaker naval powers, but introduced new levels of complexity. The weapon system required a torpedo tube
         in the bow of the submarine’s pressure hull and a compressed air system for “charging” the torpedo and for booting it from
         the tube. The tube had to have interlocking inner and outer doors that could be flooded for firing and drained for reloading
         a second or third projectile. Since the latest torpedoes were very heavy—and getting heavier as the warhead increased in size
         and lethality—a compensating ballast system had to be devised to offset the sudden loss of weight upon firing and the shifting
         about of reloads. Otherwise the delicately balanced submarine would go out of control, popping to the surface or plunging
         to the bottom.
      

      
      Submarines employed compressed air for blowing main ballast tanks and for other purposes, stored in steel bottles under very
         high pressure. The incorporation of gasoline and steam engines and battery-powered motors provided the submarine with a power
         source to operate onboard air compressors. Hence submariners had the equipment and know-how for providing the considerable
         compressed air required for charging the torpedo flasks and for ejecting the torpedo from the tube.
      

      
      These technological breakthroughs launched a submarine arms race. By 1890 torpedo-firing submarines utilizing a variety of
         propulsion systems (all steam; all electric; steam-electric; gas-electric) were under construction worldwide. The stronger
         naval powers—Great Britain, Germany, the United States—showed little interest in the submarine, but the weaker naval powers—France,
         Russia, others—embraced it with a passion. Unwilling to compete in the Anglo-German naval race, France became the first nation
         in the world to place substantial state resources behind submarine development. By 1906 the French navy had nearly ninety
         submarines in commission or under construction.
      

      
      Of the submarine designers, an Irish immigrant to the United States, John P. Holland, was the most inventive and able. His
         boat, Holland, equipped to fire the Whitehead torpedo, was the engineering marvel of the 1890s, superior to all submarines in the world.
         For surface operations she employed a four-cylinder, 160-horsepower gasoline engine, which gave her a cruising speed of 7½
         knots. For submerged cruising she had a sixty-cell battery, supplying electrical power to a 70-horsepower motor, which gave
         her a top speed of about 6½ knots for about three hours and twice that endurance at slower speed. The propulsion system was
         versatile and flexible. The gasoline engine could be used for surface propulsion, for turning a generator to charge batteries,
         or for operating the air compressor. The electric motor could be used for either surface or submerged propulsion or for starting
         the balky gasoline engine. The battery also supplied power for the many smaller motors throughout the boat (periscope hoist,
         bilge pump, trim, tank pumps, etc.) and for internal lighting.
      

      
      Holland founded the Electric Boat Company in New London, Connecticut, and sold submarines to any and all comers. The U.S.
         Navy was his first customer. In 1900 it bought the prototype Holland and christened it U.S.S. Holland (Submarine Number 1). After rigid trials, the navy bought six more Hollands for “coastal defense purposes” and later, a dozen more improved models. Alarmed by France’s large—and swelling—submarine
         force, Great Britain’s Royal Navy bought five Hollands in 1901 for evaluation purposes. Astonished by the efficient performance of these little craft, the British embarked on a
         substantial submarine buildup in 1905. That same year Holland sold submarines to the belligerents Russia and Japan, producing
         the seeds for the submarine forces of both those nations.
      

      
      The gas-electric boat was superior to all others, but it was dangerous. Notwithstanding all efforts to prevent it, gasoline
         seeped into bilges, emitting explosive fumes. Deadly carbon monoxide leaked from the exhaust pipes. Several gas-electric boats
         in the United States and British navies blew up; some crewmen were killed by exhaust fumes. These continuing dangers led submarine
         designers to explore two less volatile and toxic internal combustion fuels: paraffin (akin to kerosene) and “heavy” or “diesel” oil, named for
         the German inventor Rudolph Diesel, who in 1895 had demonstrated the first “heavy oil” or, as it came to be known, diesel
         engine.
      

      
      Engineers in Germany slowly brought the paraffin and diesel engines forward. Owing to the difficulty of producing a reliable
         diesel engine that was compact and light enough to fit inside a submarine hull, the paraffin engine led by several years.
         The German arms conglomerate, Krupp A.G., was first to build a paraffin submarine—a tiny prototype, christened Forelle (Trout), which was launched in 1902. German industry was then in good position to exploit submarine technology but it made little
         headway. The reason was the unyielding opposition of Grand Admiral Alfred von Tirpitz, State Secretary of the Navy. He had
         persuaded Kaiser Wilhelm II to embark on a massive big-ship building program, designed to outgun the big but aging Royal Navy.
         Singlemindedly pursuing this ambitious undertaking, von Tirpitz refused funds for unrelated, experimental, unproven weapons
         and discouraged all discussions of “cheap” alternatives to his big-ship navy, such as submarines.
      

      
      Sensing a new and profitable market, the Krupp firm pursued the submarine in spite of von Tirpitz’s indifference. In 1904
         Krupp sold the Russians the paraffin Forelle and then obtained orders for three larger paraffin boats, known as the Karp class. In subsequent years it negotiated sales agreements with numerous nations (Italy, Austria-Hungary, Norway) for larger,
         more sophisticated paraffin boats. At the same time Krupp mounted intense pressure on German engineers to bring the diesel
         engine to a practical stage for submarines.
      

      
      Although the staff of the German Imperial Navy concurred with von Tirpitz’s big-ship program, it fretted about the submarine
         arms race, which was being fueled in part by German industry. It seemed imprudent to export this important military technology,
         which, in the wrong hands, could cause the big-ship Imperial Navy immense grief. At the least, the staff argued, the Imperial
         Navy should acquire a submarine for evaluation. Yielding to these pressures, von Tirpitz finally authorized Krupp to build
         one submarine, or Unterseeboot (abbreviated as U-boot, or in English, U-boat). What emerged was a slightly larger and improved copy of the paraffin-powered Karp class, designated U-1. Upon her commissioning in December 1906, it was noted that Germany was not the first but rather the last major naval power
         to adopt submarines, and these were indebted to American technology.
      

      
      Having introduced the paraffin engine and other innovations, including superb periscope optics, Krupp submarine engineers
         were determined to further outdo submarines of competing naval powers. Over the next several years they proposed ever larger,
         longer-ranged, faster, better-armed models. Still not fully persuaded that the submarine had a place in the Imperial Navy,
         von Tirpitz only grudgingly released funds for new construction, and in their efforts to move ahead quickly, the engineers
         encountered many technical setbacks. As a result, the embryonic German submarine force grew haltingly.
      

      
      The German designers, meanwhile, had been pressing ahead with grander ideas. The ambitious goal was to produce, in a single, catch-up leap, a reliable oceangoing paraffin boat about 185 feet long
         and with a displacement of about 500 tons. It was to be armed with four torpedo tubes (two forward, two aft), with storage
         space for one reload in each torpedo compartment. The designers succeeded, producing several such submarines. In the years
         1908 to 1910 the Imperial Navy ordered fourteen big paraffin boats, the nucleus of the emerging German submarine force. The
         paraffin engine was safer than gasoline and more efficient than steam, but it had one enormous military drawback: It emitted
         dense white exhaust, which was visible for miles at sea. For that reason submarine designers anxiously awaited a reliable
         diesel engine. But it came on very slowly. The French—not the Germans—were first to fit a diesel engine in a submarine. Then
         the Russians. The British were next. Other nations, including Italy and the United States, turned to this new technology,
         but German designers, demanding higher performance and reliability, held off. However, in 1910 Germany finally curtailed construction
         of paraffin boats and shifted to diesel, the last major power to do so. In the period 1910–1912 the Imperial Navy ordered
         twenty-three diesel-electric boats.
      

      
      By the summer of 1914, on the eve of World War I, the submarine arms race, scarcely a dozen years old, had produced an astounding
         number of boats worldwide: about 400. Many of these were “old technology” gasoline- or steam-propelled submarines of limited
         or no military value, but a fourth of the boats were modern oceangoing diesel-electrics, armed with four or five torpedo tubes.
         Great Britain—not Germany—had the largest submarine fleet: seventy-six, with another twenty on the building ways. France ranked
         second, with seventy boats (many steam-electric) and twenty-three under construction. Czarist Russia came third with forty-one
         boats, most of them obsolescent. The United States ranked fourth with thirty-one, and eight more under construction. Germany
         held fifth place with twenty-six commissioned boats and fifteen under construction.
      

      
      Undefined as yet was the role submarines were to play in war. Originally conceived as small, short-legged “coast” and “harbor”
         defensive weapons to thwart or counter enemy raids and blockades, they had grown into offensive oceangoing craft with substantial
         durability and firepower. They were believed to be capable of waging war against enemy battle fleets, acting alone or as part
         of a group. They were also capable of hit-and-run attacks on an enemy’s maritime commerce in a guerre de course. Mounted systematically and with great intensity, a submarine guerre de course could produce a new kind of blockade, to which the “island” nation of Great Britain would be peculiarly vulnerable.
      

      
      However, a submarine guerre de course, or war on commerce, would impose numerous legal, moral, and practical difficulties. Over the centuries civilized nations
         had evolved rules and regulations known as “prize laws” with respect to commerce raiding and had pledged in various international
         treaties to abide strictly by them. No merchant vessel of any kind was to be sunk at first sight without warning. Specific
         procedures were to be followed. The interceptor was required first to stop the merchant ship by signal or, if necessary, “a
         shot across the bow.” The interceptor was then required to establish by a ritualized procedure (known as “visit and search”) whether the accosted
         ship was friend, foe, or neutral. If found to be a friend or a neutral transporting innocent or innocuous cargo, the ship
         was allowed to proceed unmolested. If found to be a foe, or a foe disguised as a neutral, or a neutral transporting “contraband”
         (i.e., war matériel or other prohibited cargo) to the enemy, the interceptor was permitted to capture (or sink) a foe and
         to capture an offending neutral. A captured ship was to be manned by a “prize crew” and sailed to a friendly or neutral port
         and turned over to a legal tribunal. Judges would then decide whether or not the capture had been legally correct and if the
         neutral’s cargo was indeed contraband. If the tribunal condemned the neutral for transporting contraband, both ship and cargo
         could be sold at auction and the proceeds distributed to the interceptor or its sponsoring government. If, on the contrary,
         the tribunal found the interceptor to have incorrectly interpreted the cargo as contraband, the interceptor and/or its sponsoring
         government was subject to fines and damages.*

      
      Beyond that there had evolved a strict, humane code of the sea with respect to the crews of merchant vessels. In various international
         treaties† it had been agreed that merchant ship crews—and passengers—were “noncombatants” and were not to be harmed or abandoned. If
         the interceptor found it necessary to sink the merchant vessel for whatever reason, it was required to take aboard the crewmen
         and passengers and land them ashore or to place them (and the ship’s papers) in sound lifeboats, well supplied with provisions,
         sails, and navigational equipment, and give them specific directions and courses to the nearest land, or, if known, the nearest
         neutral ship thereabouts. Any violation of this code would be considered inhumane and barbarous and subject to severe punishment.
      

      
      Submarines waging a guerre de course could not conveniently or safely abide by all these complicated rules. To do so would surrender the submarine’s greatest
         asset: surprise in the attack. Stopping a ship by signal or a shot across the bow on the high seas for the ritualized “visit
         and search” would be an extremely difficult undertaking. The submarine would have to come to the surface, where it was most
         vulnerable. Many merchant ships could simply bend on more steam and outrun even the most modern submarines, which could make
         only 12 to 15 knots. A bold merchant ship captain might even attempt to ram the submarine.
      

      
      Assuming the ship did stop on signal, the “visit and search” ritual presented other difficulties. Submarines did not carry
         enough manpower or small boats to board a merchant ship for a proper inspection. A small boarding party that went over on
         a rubber raft could be captured and held hostage, leaving the submarine captain to face the unwelcome choice of letting the
         ship (and his captured men) proceed or torpedoing it with the probable loss of his men. Should these difficulties be surmounted and the ship found to be a neutral with a contraband cargo, with the limited manpower available, it would be
         exceedingly difficult to capture the ship, man it with a “prize crew,” and sail it to a friendly or neutral port for legal
         adjudication. If the ship was to be sunk for whatever reason, the submarine could not take the crew aboard and land it ashore
         or otherwise provide much meaningful assistance. It would be necessary for the submarine to wait for the crew to provision
         its lifeboats, abandon ship, and stand well clear of torpedoes or gunfire, a tedious, high-risk process that would expose
         the submarine to constant danger of sudden counterattack from enemy naval forces.
      

      
      These considerations were much discussed behind closed doors in naval establishments and in professional journals. Some navalists,
         including Britain’s foremost submarine advocate John (Jacky) Fisher, concluded that if submarines engaged in a guerre de course, the prize laws could in no way be adhered to. “However inhuman and barbarous it may appear,” Fisher wrote in a prescient,
         prewar paper, “there is nothing else the submarine can do except sink her captives.” In response, Winston S. Churchill, First
         Lord of the Admiralty* in 1911, spoke for many British naval officers: “I do not believe this would ever be done by a civilized Power.” Hence on
         the eve of World War I, the gentlemanly and naive assumption that submarines would only attack enemy warships was the prevailing
         view.
      

      
      
U-BOATS IN WORLD WAR I
      

      
      When World War I commenced in early August 1914, the German Imperial Navy had not completed its big-ship buildup. The High
         Seas Fleet was therefore not strong enough to sail out and confront Britain’s powerful Grand Fleet in a single, decisive battle.
         Nor was the Royal Navy capable of mounting a decisive attack on the Imperial Navy in its home waters. Hence a big-ship standoff
         ensued, during which the opposing admirals schemed ways to entrap the other’s fleet in the confined waters of the North Sea
         by guile and deception. The naval war between these two great maritime powers thus proceeded in a curious, cautious, and unforeseen
         manner. There was only a single major surface-ship battle—Jutland—and it was brief and inconclusive.
      

      
      Early in the war both Germany and Great Britain deployed submarines on offensive missions. The initial forays were remarkable.
         German U-boats sank three British heavy cruisers (Aboukir, Hague, and Cressy) and two light cruisers (Pathfinder, Hawke) with the loss of over 2,000 men. British submarines sank the German light cruiser Hela. Both navies were thus compelled to view the submarine as a grave new threat and they reacted accordingly. The British Grand
         Fleet withdrew temporarily from its North Sea base in Scapa Flow to safer waters in north Ireland. The German High Seas Fleet sharply curtailed operations in its home waters, the Helgoland Bight.
      

      
      The British imposed a naval blockade against Germany with the aim of shutting off the flow of war matériel. The British did
         not strictly observe the prize laws; even neutral ships loaded merely with food were harassed, blocked, or turned back. In
         retaliation, the German Naval Staff authorized German U-boats to harass Allied merchant shipping. On October 20, 1914, a U-boat,
         observing the prize laws, stopped, searched, and scuttled the 866-ton British freighter Glitra off Norway. A week later another U-boat, operating in the English Channel, torpedoed without warning a French steamer, Admiral Ganteaume, which was believed to be laden with troops and therefore fair game under the prize laws. In fact the ship was jammed with
         2,400 Belgian refugees, including many women and children. Fortunately, it did not sink.
         These two U-boat attacks on unarmed merchant ships carried profound implications for the island nation of Great Britain, entirely
         dependent upon her vast mercantile fleet for survival. An organized U-boat guerre de course might be ruinous. Accordingly, the British government denounced the attacks as illegal, treacherous, piratical, and immoral.
         Ship owners, merchants, and insurance carriers the world over joined the chorus of denunciation.
      

      
      The Central Powers, composed of Germany and the Austro-Hungarian Empire, had planned to defeat France in a quick campaign,
         then turn about and crush czarist Russia. But the plan went awry. The armies in France bogged down in bloody trench warfare;
         Russia attacked from the east, creating a two-front war. Not having anticipated a long war, the Central Powers had not stockpiled
         large supplies of war matériel. As a result of the British blockade, by early 1915 the Central Powers were running out of
         iron ore and oil and other war essentials as well as food.
      

      
      To this point U-boats, strictly observing the prize rules, had sunk ten British merchant ships for about 20,000 tons. Owing
         to the shortage of torpedoes—they were still virtually handmade—most of these sinkings had been achieved by gunfire or forced
         scuttling. The surprising ease of these successes had led the senior German admirals to conclude that if the prize rules were
         relaxed, even the small number of U-boats available for distant operations could impose an effective counterblockade on the
         British Isles. The mere appearance of a single U-boat, manned by only two dozen men, whether successful in the attack or not,
         caused great psychological alarm, compelling the enemy to devote a hugely disproportionate share of his manpower and resources
         to neutralize the threat. All this would severely impair Britain’s ability to carry on the war, the advocates postulated,
         and might result in a tit-for-tat deal in which Britain agreed to lift its blockade of Germany.
      

      
      Neither the Kaiser nor his Chancellor was keen on the proposal. Germany had already incurred heavy criticism from many quarters
         for sinking merely ten merchant ships. A relaxation of the prize rules would doubtless draw even harsher criticism, especially
         from neutral nations such as the United States, which had a substantial financial interest in sea commerce and might retaliate
         by entering the war. Moreover, the number of U-boats available for blockading the British Isles seemed too slight. To announce a blockade and fail abjectly would be worse than no attempt at all.
      

      
      And yet the proposal would not die. Its advocates argued, not without justification, that the moral arguments were no longer
         relevant. In its ruthless blockade of Germany, they insisted, Britain had repeatedly violated the prize rules and other traditions
         protecting sea commerce, most notably in refusing the passage of neutral ships carrying only food. This line of reasoning,
         and other arguments, finally persuaded the Kaiser and his Chancellor to authorize a U-boat blockade of Great Britain.
      

      
      The stage was carefully set. The Kaiser publicly declared that from February 18, 1915; onward, the waters around the British
         Isles were to be considered a “war zone.” Prize rules would no longer be strictly observed. British and French merchant vessels
         would be sunk without warning or exceptional measures to provide for the safety of the crews. Care would be taken to spare
         neutrals not carrying contraband, but all neutrals would sail the waters at their own peril. U-boat skippers, the Kaiser further
         declared, would not be held responsible if “mistakes should be made.”
      

      
      So was launched history’s first systematized submarine guerre de course. The initial results were less than impressive. In the month of February 1915, the twenty-nine U-boats of the German submarine
         force sank 60,000 tons of merchant shipping; in March, 80,000 tons. The weakness of the blockade lay in the small number of
         U-boats available. Owing to the time spent going to and from German bases and in refit, after the initial deployment it was
         difficult to establish organized U-boat patrol cycles that kept more than six or seven U-boats in British waters at any given
         time. Notwithstanding the fear and confusion and diversion of resources it precipitated, the first U-boat blockade did not
         achieve its main goal. First Lord Churchill declared the blockade a failure; British imports in 1915 exceeded those of 1913.
         The British government refused to entertain any suggestion of lifting the blockade of Germany.
      

      
      With each merchant ship sinking, the cries of moral indignation intensified. Three sinkings in particular outraged the Americans:
         the 32,500-ton Cunard liner Lusitania on May 7, with the loss of 1,198 passengers (128 Americans) and crew; the 16,000-ton White Star liner Arabic on August 19, with the loss of 40 passengers (3 Americans); and the liner Hesperian on September 9. So violent was the reaction in the United States (U-boat crews make war “like savages drunk with blood” declared
         The New York Times), that in early September 1915 the Kaiser called off the blockade of Great Britain and sent many more U-boats to the Mediterranean
         Sea, where the hunting was less controversial and no less lucrative and there were few Americans.
      

      
      With victory no closer for the Central Powers, at the beginning of 1916 the chief of the German naval staff, Admiral Henning
         von Holzendorff, and his Army counterpart urged the Kaiser to authorize a renewal of the British blockade. The Navy now had
         almost twice as many U-boats in commission (fifty-four versus twenty-nine in 1915) and ever more U-boats were coming off the
         slipways. The Kaiser was tempted, but the Chancellor and Foreign Minister objected, fearful of another Lusitania, which would almost certainly bring America into the war. After days of vacillation, the Kaiser sided with the Navy, but
         he imposed complicated restrictions. No passenger liners of any nationality were to be attacked anywhere. No cargo ships or
         tankers except those unmistakably armed could be attacked outside the war zone.
      

      
      The renewed blockade commenced in February 1916. Notwithstanding the restrictions and complexity of the rules, all went well
         for the U-boats for two months: 117,000 tons sunk in February, 167,000 tons in March. Then came another costly error. On March
         24 a U-boat mistook the 1,350-ton English Channel passenger ferry Sussex for a troopship and torpedoed it. The Sussex did not sink, but about eighty people were killed in the explosion, including twenty-five Americans. In response to the renewed
         cries of indignation and a blistering note from Washington threatening to sever diplomatic relations, the Kaiser backed down
         once more and, on April 24, ordered U-boats in waters of the British Isles again to adhere strictly to the prize rules. As
         a result, merchant ship tonnage sunk by U-boats in British waters fell sharply for the next four months.
      

      
      The German submarine force had grown to substantial size by September 1916: a total of 120 boats of all types, many with larger
         105mm (4.1″) deck guns. Again the military staffs urged the Kaiser to exploit this force to the fullest. Again the Kaiser
         vacillated, and finally yielded, but with yet a new set of rules. Skippers were to conduct only restricted submarine warfare
         (by prize rules) in waters of the British Isles, where there were numerous American and other neutral ships, but they were
         permitted to wage unrestricted submarine warfare in the Mediterranean. This third and most intense phase of the restricted
         U-boat war, October 6, 1916, to February 1, 1917, was highly productive for the Germans. The U-boats sank about 500 British
         merchant vessels for about 1.1 million tons, raising the total bag for 1916 to about 2.3 million tons, most of that of British
         registry.
      

      
      By early 1917 the ground war had become a brutal and fruitless bloodletting for the Central Powers and there was deep and
         widespread unrest at home. The German military staffs urged the Kaiser to authorize unrestricted submarine warfare in all
         oceans and seas. Using the results achieved in the fall of 1916, the larger number of U-boats available, plus nearly ninety
         new boats that were to be commissioned in 1917, the naval staff calculated that with an unrestricted U-boat campaign, nearly
         half of Britain’s still large merchant fleet could be wiped out within five or six months, rendering her not only incapable
         of prosecuting the war on the continent but also leaving her population in a condition of starvation and rebellion. America
         be damned, the naval staff said. If she came into the war, Germany would have enough U-boats (about seventy ready for operations
         in the British Isles alone) to sink all her troop and supply ships before they reached Europe. By that time, too, there was
         no shortage of German submarine torpedoes; U-boat skippers did not have to rely so heavily on deck guns.
      

      
      Turning aside peace feelers from President Wilson and others, the Kaiser approved this proposal. He announced to the world
         that commencing February 1, 1917, U-boats would sink on sight every merchant ship found in British territorial waters. At the same time, he assured the German military staffs that there would be no more pussyfooting or backing down,
         and he promulgated a radical role reversal for the surface ships of the Imperial Navy: Henceforth they were to support U-boats,
         rather than the other way around. “To us,” he said, “every U-boat is of such importance that it is worth using the whole available
         fleet to afford it assistance and support.”
      

      
      Germany launched this all-out submarine guerre de course in the British Isles with multiple attacks conducted simultaneously with “utmost energy” by about sixty U-boats. To minimize
         detection by Allied aircraft and submarines, and counterfire from merchant ships, and to take advantage of higher speed for
         escape, U-boat skippers attacked at night while on the surface. The results were spectacular: 540,000 tons sunk in February,
         594,000 tons in March, and an appalling 881,000 tons in April. During April alone—the grimmest month of the U-boat war—the
         Germans sank 423 merchant ships, of which 350 were British.* Moreover, as anticipated, the campaign scared off most of the many neutral ships trading with Great Britain.
      

      
      Reflecting the growing anger and outrage in America, President Wilson reacted firmly and militantly to this all-out U-boat
         campaign. On the third day, February 3, 1917, he broke off diplomatic relations with Germany. At his request, on April 6 the
         Congress declared war on the Central Powers.
      

      
      At the beginning of the war the Royal Navy possessed no special countermeasures to fight submarines. Naval tacticians wrongly
         assumed that since submarines would of necessity spend most of the time on the surface, they would be easy prey for gunfire
         and ramming. This wrong view was reinforced when the British cruiser Birmingham rammed and sank U-15, the first U-boat to be lost. But in the five months of warfare in 1914, the Royal Navy positively sank only one other U-boat,
         U-18. Three other U-boats were lost in 1914 (for a total of five) to unknown causes, probably mines.
      

      
      Beginning in 1915, when shipping losses to U-boats began to climb significantly, the Admiralty diverted a substantial portion
         of its existing resources to antisubmarine warfare (A/S in Britain, ASW in America) and asked scientists, engineers, academics,
         and others to help develop ways to destroy U-boats. In the belief that the best defense was a strong offense, the chief ASW
         weapons to emerge in World War I were these:
      

      
      •	SURFACE HUNTERS. The Admiralty sent scores, then hundreds, then thousands of surface ships out offensively scouring the oceans for U-boats.
         These vessels included destroyers, frigates, sloops, trawlers, yachts, and heavily armed raiders (Q-ships) disguised as tramp
         steamers. Some vessels were fitted with crude hydrophones—passive underwater listening devices—which could detect the engine
         noise of a surfaced U-boat, but only if the hunting vessels were not moving.
      

      
      In 1916 many of these offensive ASW ships were armed with a new weapon called the depth charge. The best of these underwater bombs, derived from mines, contained 300 pounds of TNT or Amatol and
         were fitted with hydrostatic fuses which could be set to detonate the charges at 40 and 80 feet, and later 50 to 200 feet.
         Since early depth charges were rolled from stern tracks (or racks) and exploded at shallow depth, the attacking vessel had
         to put on maximum speed or risk severe damage to its stern. Therefore, slower vessels could not use the 300-pound depth charges
         until fuses with deeper settings had been developed. In all of 1916, British naval forces sank only two U-boats by depth charge.
         In 1917 and 1918, when depth charges had been improved and were much more plentiful, the kill rate by this weapon increased
         significantly.
      

      
      •	AIRBORNE HUNTERS. When the war commenced, the aviation age was merely a dozen years old. The Royal Navy had acquired about fifty seaplanes
         and seven nonrigid airships, called “blimps,” to scout for enemy naval forces. Some of these aircraft were diverted to U-boat
         hunting but, owing to the unreliability of engines, slow speed, limited fuel capacity, tiny bomb loads, and other factors,
         they were useless against U-boats. It became apparent, however, that when an aircraft appeared near a U-boat, it dived and
         became essentially immobile. Hence air patrols were useful for forcing U-boats under, thus enabling ships to skirt the danger
         area and avoid attack. In 1915 the Royal Navy acquired much improved seaplanes (the American-designed Curtiss American) and
         blimps in greater numbers. These were armed with impact-fused 100- or 520-pound bombs or 230-pound ASW bombs with delayed-action
         fuses that exploded at a water depth of seventy feet, but the U-boat kill rate by aircraft remained essentially zero.
      

      
      •	SUBMERGED HUNTERS. On the theory that it was wise to “send a thief to catch a thief,” the Royal Navy saturated German home waters with submarines
         equipped with hydrophones. The early patrols produced no confirmed kills, but the presence of British submarines in German
         waters, including the Baltic Sea, where German submariners trained, caused great anxiety and disrupted routines. Beginning
         in 1915, British submarines began to torpedo U-boats in significant numbers. The Admiralty designed and produced a small submarine
         (R class) specifically for U-boat hunting but it came too late. Had British torpedoes been more reliable, the submarines doubtless
         would have sunk many more U-boats.
      

      
      •	MINES. From the first days of the war both sides employed moored contact mines, planted in shallow water, usually defensively but
         often offensively. Defensive minefields were sown to prevent enemy forces from penetrating one’s coastal waters for shore
         bombardment, interdiction of shipping, or invasion. Such minefields were charted and planted with great care, leaving secret
         safe lanes for friendly shipping and naval forces. In order to attack British shipping, U-boats often had to negotiate the
         periphery or heart of defensive minefields, a hazardous undertaking. Many U-boats strayed into British minefields or hit live
         mines that had drifted their moorings or had broken loose. Offensive mining was more complicated and often hit-or-miss. Surface
         vessels, operating under cover of darkness in great haste, planted mines in likely spots such as sea-lanes or sometimes even
         in the safe lanes of the defensive minefields, to catch opposing naval vessels or merchant ships by surprise. Later in the
         war, both sides employed submarines for minelaying, combining two much-feared naval weapons.
      

      
      To prevent U-boats from reaching the Atlantic via the English Channel, the British sowed lines of mines across it from Dover,
         England, to Cape Gris-Nez, France. However, in 1915 and 1916, British contact mines were defective, and not until the Admiralty
         copied and mass-produced the standard German contact mine could the Dover “field” be depended upon to block the passage of
         U-boats. When the Dover field was finally effective, it forced U-boats destined for the Atlantic to go northabout Scotland,
         adding about 1,400 miles (and about seven days) to the voyage.
      

      
      After the United States entered the war and offered the Royal Navy a secret mine with a magnetic fuse, the Allies put in motion
         a grandiose scheme to plant 200,000 such mines across the top of the North Sea from the Orkney Islands to Norway. Although
         American and British forces planted about 80,000 mines in this so-called Northern Barrage, most of these mines were also defective
         and, other than frayed nerves, caused the Germans small harm. Even so, Allied mines in all areas ranked high as U-boat killers.
      

      
      •	RADIO INTELLIGENCE. When the war began, radio transmission or wireless telegraphy (W/T) was a new military technology at which the British excelled.
         Taking advantage of a lucky capture of German naval codebooks, as well as an appalling lack of sophistication in German radio
         procedures and security, the British thoroughly penetrated German naval communications. The British first perfected Radio
         Direction Finding (RDF) to pinpoint and identify German shore- and sea-based transmitters. Utilizing the captured codebooks,
         they “read” on a current basis most German naval transmissions. This priceless intelligence enabled the Admiralty’s secret
         signals-intelligence branch (known as Room 40) to track U-boat operations to a remarkable extent. A British historian wrote
         that by “early 1915, Room 40 knew the total strength of the U-boat fleet, the rate at which it was growing … the composition
         of each flotilla … the number of U-boats at sea or in port, and when and if it put to sea … losses, as evidenced by the failure
         of a U-boat to return, and in most cases, the size of the [U-boat] threat in any particular area.”
      

      
      Still, these many and varied ASW measures were absurdly inadequate. In all of 1915 the Germans lost merely nineteen U-boats
         while adding fifty-two boats to the force. In 1916 the Germans lost twenty-two boats while adding 108 boats. Notwithstanding
         a massive British antisubmarine effort, during the first four months of 1917, the Germans lost only eleven U-boats. To then,
         the average monthly U-boat loss rate had been only 1.7, a continuing losing battle for Britain because the Germans were producing
         seven or eight new boats per month.
      

      
      In the wake of the spectacular shipping losses in April 1917, Britain’s new Prime Minister, David Lloyd George, urged the
         Admiralty to organize British shipping into convoys, escorted by destroyers, frigates, sloops, and other ASW craft. This was
         hardly a new idea; defense of sea commerce by convoy was as old as the sail and, as the British naval historian John Winton
         put it, “as natural and as obvious a tactic as, say, gaining and keeping the weather gauge.”
      

      
      The Royal Navy had opposed the formation of convoys for numerous reasons. The principal reason, Winton wrote, was that Royal
         Navy officers had forgotten their history—that the main purpose of the Royal Navy was to protect Britain’s sea trade. Imbued with the aggressive doctrines of
         the American naval theorist Alfred Thayer Mahan (and kindred souls), who postulated that control of the seas could most effectively
         be insured by husbanding naval assets for a single, decisive, offensive naval battle with the enemy, they opposed the diversion
         of naval resources to convoying, which they viewed as mundane and defensive and which, if adopted, would be an admission that
         Britain had, in effect, lost control of the seas to an inferior naval power.
      

      
      There were other reasons. First, notwithstanding huge losses of merchant ships on their very doorstep, the Royal Navy continued
         to grossly underestimate the overall effectiveness of the U-boat campaign on British maritime assets. Second, the admirals
         insisted convoys were enormously inefficient, compelling faster ships to reduce speeds to those of slower ships, overwhelming
         seaport facilities during loading and unloading periods, and posing difficult organizational problems in distant, neutral
         ports. Third, the Admiralty doubted the ability or desire of merchant-ship captains to accept or to follow orders or to station-keep
         in the required tight zigzagging formations at night or in inclement weather. Fourth, the admirals held, the concentration
         of merchant ships into a single large body presented U-boat skippers with richer targets, which they were not likely to miss,
         even with poorly aimed or errant torpedoes.
      

      
      With the assistance of American naval power, the Admiralty finally—and reluctantly—agreed to a test of inbound convoying in
         the Atlantic. The first convoy, consisting of sixteen ships, sailed from Gibraltar to the British Isles on May 10, 1917; the
         second of twelve ships from Norfolk, Virginia,* on May 24. The Gibraltar convoy arrived in good time without the loss of a ship. The Norfolk convoy, escorted by the British
         cruiser Roxburgh and six American destroyers, ran into minor difficulties. Two of the dozen ships could not maintain the convoy’s 9-knot average
         speed and fell out. One of these was torpedoed going into Halifax, Nova Scotia. However, the other ten ships crossed the Atlantic
         in foggy weather, maintaining tight formation, zigzagging all the way, and arrived safely in the British Isles.
      

      
      With the results of these tests and other data in hand, in August 1917—the beginning of the fourth year of the war—the Admiralty
         finally adopted the convoy system. It was a smashing success. By October over 1,500 merchant ships in about 100 convoys had
         reached the British Isles. Only ten ships were lost to U-boats while sailing in these convoys: one ship out of 150. By comparison,
         the loss rate for ships sailing independently (inbound and otherwise) was one in ten. By the end of 1917, almost all of the
         blue-water traffic was convoyed. These convoys had been instituted in the nick of time; U-boats sank nearly 3,000 ships for
         6.2 million tons in 1917, most of them sailing independently. The historian Winton wrote: “Convoying did not win the war in
         1917. But it did prevent the war from being lost in 1917.”
      

      
      A U-boat skipper remembered the impact of convoying on the German submarine force. Convoying, he wrote, “robbed it of its
         opportunity to become a decisive factor.” He continued: “The oceans at once became bare and empty; for long periods at a time
         the U-boats, operating individually, would see nothing at all; and then suddenly up would loom a huge concourse of ships,
         thirty or fifty or more of them, surrounded by a strong escort of warships of all types.” The solitary U-boat, he went on,
         which “had most probably sighted the convoy purely by chance,” would attempt to attack again and again, “if the commander
         had strong nerves” and stamina. “The lone U-boat might sink one or two of the ships,” he concluded, “or even several; but
         that was a poor percentage of the whole. The convoy would steam on.”
      

      
      During the final twelve months of the war, convoying became the rule rather than the exception. The British and American navies
         established large organizations to administer convoys and provided surface and, where feasible (close to land), aircraft escorts,
         armed with new and improved aerial bombs. In many instances, intelligence from Room 40, accurately identifying U-boat positions,
         enabled the authorities to divert convoys away from U-boats. After the full convoy system was in place (outbound from the
         British Isles as well as inbound) in 1918, total shipping losses fell by two-thirds from 1917: 1,133 sunk. Of these, 999 sailed
         independently. In the ten months of naval war in 1918, only 134 ships were lost in convoy.
      

      
      The United States Navy had entered the war itching for a grand, Mahan-like decisive naval battle. Like the Royal Navy, it
         soon discovered that was out of the question. In due course, its main efforts were directed at helping the British fight the
         U-boat. It provided scores of destroyers and other small vessels for ASW hunter-killer groups and convoy escort as well as
         minelayers for the Northern Barrage. It also sent submarines (twenty-three in all) to conduct ASW patrols in the Azores and
         British Isles, but neither the boats nor the crews were up to the task, and none had any success. However, the infusion of
         U.S. Navy surface forces during the second half of 1917 enabled the British to convoy on a large scale and contributed to
         a doubling of the U-boat loss rate in 1917: forty-three U-boats lost, compared with the twenty lost in the first six months.
      

      
      The sharply rising U-boat loss rate and the difficulties presented by Allied convoying were merely two of many severe problems
         confronting the Germans in late 1917. The resources of the entire nation and those of its allies had been spent in three years
         of bloody, indecisive warfare. The winds of the worker-peasant revolution in Russia had carried seeds to Germany; Bolshevism
         (or communism) was taking root in the ranks of Germany’s exhausted and disgruntled military forces and arms workers. German
         soldiers were deserting by the tens of thousands; there were sporadic but ominous mutinies on Imperial Navy vessels in Wilhelmshaven,
         where the crews were bored with the prosaic job of escorting U-boats in and out of port. Many U-boat craftsmen in the shipyards
         of Kiel and Hamburg, stirred up by Red agitators, were striking or otherwise slowing construction schedules.
      

      
      There was yet another problem for the U-boat force. Despite Germany’s reputation for efficiency and centralization, the numerous U-boat flotillas, based in Germany, Flanders, the Mediterranean, and elsewhere,
         were controlled by the fleet commanders in those areas. Thus there was no overall coordination and control of U-boat operations;
         no centralized authority for collecting experiences and information, and making recommendations for increasing efficiency
         and decreasing risks. Moreover, the fleet commanders were free to recommend U-boat design types to the naval staff. The result
         was that German shipyards were engaged in building far too many submarine types (large, medium, and small torpedo shooters;
         large, medium, and small minelayers; huge U-cruisers, etc.). Given the disparity in design and conflicting priorities, the
         acute shortages of building materials, coal, food, and skilled shipyard workers (too many drafted into the Army), the severe
         winter weather, and the ideological unrest, the naval staff could not meet U-boat production rates, let alone assure that
         the rates could be doubled or tripled in 1918 and 1919, as was envisioned.
      

      
      And yet the U-boat force fought on with all its might and main. During the first eight months of 1918, U-boats sank an average
         of about 300,000 tons of Allied shipping per month, almost all of the victims sailing alone. U-boat losses rose slightly over
         1917 (sixty-nine in ten months, compared with sixty-three in the twelve months of 1917), but the losses were offset by seventy
         new boats that came into service. Morale remained high.
      

      
      By October 1918 the German war machine and economy were exhausted, and the nation was torn by riots and rebellion. With minor
         exceptions, the will to fight on had dissipated; a million or more men had deserted the German Army. One notable exception
         was the U-boat arm. It was still strong (about 180 boats afloat; numerous others in various stages of construction in the
         building yards); morale remained high, and its loyalty to the government was undiminished. However, in view of the deteriorating
         conditions at home, there was no longer any hope that the U-boat force alone could deliver a knockout blow to the Allies.
         As one condition of the preliminary peace negotiations, Germany recalled the entire U-boat force on October 21. The boats
         returned home to find the Imperial Navy crippled by widespread mutinies. In a final irony, some U-boats were directed to train
         their torpedo tubes on German battleships to help put down the mutinies. None, however, was ordered to shoot.
      

      
      After the Central Powers surrendered and the Armistice became effective, November 11, 1918, Allied naval authorities gained
         access to German records and were able to compile a balance sheet on the German U-boat war. Germany had operated 351 U-boats
         of all types. These had sunk more than 5,000 Allied ships of all kinds (including ten battleships and eighteen heavy and light
         cruisers) for about 12 million tons. A total of 178 U-boats had been lost; about 5,000 officers and men had been killed, wounded,
         or captured. At war’s end there were 179 U-boats ready or nearly ready for operations, 224 on the building ways, and another
         200 projected. Had the war continued into 1919 or beyond, and the 224 boats under construction been placed in commission,
         deducting the probable U-boat loss rate, the Allies would have faced a total force of about 300 U-boats in 1919 and an even
         larger force in 1920.
      

      
      It had required an enormous Allied effort to deal with the U-boat: 3,330 surface hunter-killer ships and escorts of all kinds
         full- or part-time, nearly 500 aircraft, 75 blimps, scores of submarines, countless tens of thousands of mines. U-boat losses:
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      Most of the surviving operational U-boats were distributed among the victors: 105 to Britain, 46 to France, 10 to Italy, 2
         to Belgium. It was agreed that after the U-boats had been evaluated and stripped of useful gear, all except 10 of the 46 allotted
         to France were to be destroyed. The U-boats on the building ways were also destroyed. And so died the German U-boat force.
      

      
      The submarine, conceived initially as a coastal vessel of limited defensive capability, then employed offensively in distant
         waters to wage a guerre de course, had a profound impact on naval strategy. In the future, any nation desiring absolute command of the seas not only would
         have to deploy a surface fleet superior to that of all other nations or likely combinations of nations, but also have at hand
         sufficient antisubmarine resources to protect that surface fleet, and its merchant fleet as well, from submarine attack. Conversely,
         it would be well advised to maintain a force of submarines to assist in the subjugation or destruction of opposing naval forces
         and merchant fleets.
      

      
      During the war, German propagandists and pulp-fiction writers and others created a U-boat mythology. It postulated that German
         submarines were technical marvels, unsurpassed in the world; that German submarine captains and crews were supermen, brilliant,
         heroic, and invincible; that the German submarine force, loyal to the Kaiser to the bitter end, had come within an ace of
         bringing Great Britain to her knees and thereby defeating the Allies. German pulp-fiction writers and serious historians alike
         enriched the mythology in the 1920s and 1930s.
      

      
      Distinguished personages in the Allied camp also contributed to the U-boat mythology. Merely to neutralize the U-boat, the
         British naval historian Sir Julian Corbett wrote, had demanded “the greatest sea fight in history.” Onetime First Lord of
         the Admiralty Winston Churchill wrote (in The World Crisis) that the U-boat “rapidly undermined” the life of the British Isles and “foundations of Allied strength” and that by 1918
         the danger of an Allied collapse “began to look black and imminent.” The American Ambassador in London, Walter Hines Page, wrote that “[t]he submarine menace of 1917 threatened
         us with absolute and irremediable disaster” and that “[t]he submarine is the most formidable thing the war has produced—by
         far.” The senior American naval officer in London, William S. Sims, wrote: “Could Germany have kept fifty submarines at work
         on the great shipping routes in the winter and spring of 1917, nothing could have prevented her from winning the war.”
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      1.	Sunk accidentally, interned, transferred to Austria-Hungary, to schoolboat status, etc.
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      1.	Source: Fayle, C. Ernest, Seaborne Trade, Vol. 3, p. 465, Table I[a]; London: John Murray, 1924. Over the decades these figures have been refined. See, for example,
         Tarrant (1989), pp. 148–159. He puts the totals from German sources at 12,284,757 gross tons and from British sources at 12,026,324
         gross tons.
      

      
      2.	World War I began.

      
      3.	Germans began unrestricted submarine warfare.

      
      4.	British began full-scale convoying.

      
      5.	War ended.

      
      What made the U-boat seem so formidable in World War I was principally the blindness and obtuseness of the British Admiralty.
         In the run-up to the war, it refused to accept the possibility of a submarine guerre de course and made no real preparations for one. When the war came, the Admiralty was scandalously slow in mobilizing antisubmarine
         technology and putting in place major weaponry, such as the patrol aircraft, the escort destroyer, the antisubmarine submarine,
         a gun for merchant ships, depth charges, and reliable mines and torpedoes.
      

      
      A close analysis of U-boat successes shows that they sank the overwhelming majority of Allied ships not by torpedo but by
         deck gun in British coastal waters and in the Mediterranean Sea where maritime traffic was dense. Most of these deck guns
         in the early years were 88mm (3.4″). Inasmuch as the U-boat was seldom an efficient or stable gun platform and the hull was
         extremely vulnerable to counterfire, had the Admiralty promptly armed British merchant ships with slightly more powerful 4″
         guns manned by trained gun crews, only the bravest of the U-boat skippers would have sought a one-on-one gun contest, and
         Allied merchant ship losses doubtlessly would have diminished significantly. Several merchant ships so armed sailing in concert
         would have rendered a U-boat attack by deck gun virtually suicidal, forcing the Germans to attack submerged with scarce, virtually
         handmade torpedoes from relatively stationary positions, which were easy to evade or outrun. At the start of 1916, only about
         800 British merchant ships had guns.
      

      
      The most grievous British sin, of course, was the failure to promptly adopt large-scale convoying. By the time ocean convoying
         was fully in place, September 1917, U-boats had already sunk about 8 million of the total 12 million tons bagged in the war.
         Had convoying begun much earlier, British ships could have resorted to an “evasion strategy” to avoid known U-boat positions
         detected by British codebreakers and other intelligence, a procedure that became almost routine in late 1917 and 1918. Moreover,
         if most British merchant ships sailing in these convoys had been armed with guns promptly, it is unlikely that a U-boat would
         have attacked so formidable an opponent by gun. A rock-bottom minimum convoy escort of one destroyer or comparable vessel
         with gunfire superior to the U-boat would have sufficed for defense against the few that operated singly in open ocean waters.
         Since U-boats invariably dived on sighting aircraft and became virtually immobilized, primitive planes—even unarmed planes—would
         have been highly effective in escorting coastal convoys close to shore. But the Admiralty did not adopt coastal convoys until
         June of 1918.
      

      
      The Germans were also blind and obtuse. On the strategic level, the U-boat campaign was the chief factor in bringing the United
         States into the war, assuring the ultimate defeat of the Central Powers. Moreover, the Germans made the mistake of launching unrestricted submarine warfare
         before they had anywhere near sufficient U-boats to carry it off. This resulted in an undesirable piecemeal commitment of
         naval power, which the Allies were able to whittle down bit by bit. On the tactical level, the Germans failed to develop promptly
         an anticonvoy doctrine, such as group (or “wolf pack”) night surface attacks, massing force against force at the decisive
         point.
      

      
      Importantly, the German high command relied completely on the U-boat to interdict the flow of fresh American troops from the
         States to French Atlantic ports. The U-boats utterly failed in this task. In a quite awesome naval triumph which is usually
         overlooked, Allied maritime forces transported about 2 million soldiers from the States to France, with the loss of merely
         fifty-six men due to U-boats. These deaths occurred when a torpedo hit and damaged the 9,500-ton troopship Moldavia. U-boats sank two other troopships (Covington, President Lincoln), but both were returning to the States empty. As is well known, the American troops reaching France played a pivotal role
         in the final defeat of German armies.
      

      
      The reality of the German U-boat campaign in World War I is that it failed. It caused much damage and hardship and created
         no little terror. However, contrary to the mythology, the campaign did not really come close to bringing Great Britain to
         her knees, thereby precipitating an Allied defeat. When the U-boat threat peaked in 1917, the Allies countered with massive
         merchant-ship building programs and convoying. As Royal Navy historian Arthur J. Marder observed,* there was never at any time in the war “widespread privation in Britain” as a result of the U-boats.
      

      
      TREATIES, DISARMAMENT, AND SUBMARINES

      
      The cost of World War I, “the war to end all wars,” was ghastly: an estimated 9 million dead, 20 million wounded, countless
         billions of dollars squandered. The revolution in Russia, a by-product of the war, cost millions more lives. To prevent another
         such slaughter, the Allies vowed to disarm, dismember, and punish the Central Powers and to establish a network of treaties
         and alliances to insure a permanent peace and to disarm themselves.
      

      
      The search for everlasting peace began at the Paris Peace Conference in January 1919, where President Wilson played a leading
         role. The outcome was the Treaty of Versailles, which contained a covenant establishing the League of Nations, a forum for
         settling international disputes. Ironically, the U.S. Senate, fearing that participation in the League of Nations might draw
         America into another European war, refused to ratify the treaty. Thus it fell to the other major wartime Allies—Great Britain,
         France, Italy, and Japan—to enforce the terms of the Versailles Treaty, to launch the League of Nations, and to lead the search
         for peace.
      

      
      At the insistence of France, which had suffered most in the war, the terms of the Versailles Treaty were harsh. The crumbling
         Austro-Hungarian Empire was legally dismembered. From it emerged the new, independent nations of Austria, Hungary, and Czechoslovakia,
         and the embryo of Yugoslavia. Germany was likewise carved up. The provinces of Alsace and Lorraine were returned to France.
         Large areas of eastern Germany were transferred back to the newly reestablished nation of Poland, which was also granted a
         corridor to the Baltic Sea, terminating in the free city of Danzig. The Rhineland and Saar were occupied by Allied troops.
         Germany’s colonies in Africa and the Pacific were stripped away. In addition, Germany was required to pay huge reparations
         to the Allies—upwards of $100 billion, with the down payment, $5 billion in gold, due and payable by May 1921.
      

      
      Beyond that, Germany was demilitarized. The German general staff and navy high commands were abolished. The German Army was
         limited to a constabulary force of 100,000 men; the navy to merely 15,000 men. Military conscription was abolished. Voluntary
         military enlistments had to be long-term: twenty-five years for officers, twelve years for enlisted men; no one could retire
         before age forty-five; no one could enlist in another service after retirement. Neither the Army nor the Navy was permitted
         a reserve. German industry was prohibited from building submarines, military aircraft, heavy artillery, tanks, and other weaponry.
      

      
      When these terms were revealed to the Germans, they were shocked and outraged. At first Friedrich Ebert, President of the
         newly formed German government, the Weimar Republic, refused to sign the treaty. He did so only after the Allies threatened
         to invade and occupy all of Germany and to prolong indefinitely the naval blockade. Already under severe attack by militant
         leftists, the hapless Ebert returned to Germany to find himself a target of militant rightists, who vilified him for betraying
         Germany.
      

      
      One of the chief Allied prizes of the war was the Imperial Navy’s High Seas Fleet. At the surrender, its main force, seventy-four
         ships, had been interned at the British naval base, Scapa Flow. In protest of the Versailles Treaty, on June 21, 1919, German
         caretaker crews scuttled or attempted to scuttle the fleet. Allied sailors beached twenty-two of the seventy-four exploding
         and burning ships, but the other fifty-two sank, denying Allied navies ten battleships, five battle cruisers, five light cruisers,
         and thirty-two destroyers.
      

      
      Ravaged by disease, famine, and economic chaos, postwar Germany became a political battleground. Armed bands of leftists and
         rightists fought pitched battles in the streets and attempted to seize by force local and national governments. The rightists
         were more successful. One extremist band, the Nazis, led by Adolf Hitler and composed of murderous, greedy thugs and criminals
         and quack ideologues who preached hatred of the Versailles Treaty and the Jews, gradually rose to dominate the street fighting.
      

      
      The Allies posted a Control Commission in Germany to ensure that the prohibition against remilitarization was observed. But
         the resentful German militarists had not the slightest intention of observing the Versailles Treaty. With the tacit approval
         of Ebert and his successor in 1925, Paul von Hindenburg, the chief of the Army (Reichswehr), General Hans von Seeckt, and successive chiefs of the Navy (Reichsmarine), admirals Adolph von Trotha, Paul Behncke, and Hans Zenker, in connivance with Gustav Krupp, head of the arms conglomerate,
         and other German industrialists, pursued military research and development by devious subterfuges. After the Treaty of Rapallo
         (1922), which reestablished relations between Germany and the Soviet Union, von Seeckt set up secret German infantry, tank,
         and aviation schools and factories to manufacture military aircraft, artillery shells, and poison gas in Russia. Krupp gained
         a controlling interest in the Swedish arms firm Bofors, which turned out Krupp-designed artillery and antiaircraft guns. Admirals
         von Trotha, Behncke, and Zenker maintained Germany’s lead in U-boat technology by creating a Krupp front, IVS, in Holland,
         which sold submarines or submarine plans to Japan (a would-be enforcer of the Versailles Treaty!), Spain, Turkey, Finland,
         and other nations.
      

      
      The victorious Allies, meanwhile, pursued the chimera of an everlasting peace. Initially the League of Nations, headquartered
         in Geneva, served as the main forum, but the absence of the United States and an unwillingness of the other major powers to
         surrender national sovereignty undermined its effectiveness. As a result, the major powers pursued other diplomatic avenues.
         One seemingly promising achievement was the Locarno Pact (1925). Joining with the major powers for the first time since the
         war, Germany appeared to accept the terms of the Versailles Treaty. It agreed to a permanent demilitarized strip along the
         Rhine River and swore not to make war with France or Belgium, in return for which Germany was admitted to the League of Nations.
         Still distrustful of Germany, France entered into separate alliances with Poland and Czechoslovakia, in which France guaranteed
         to protect those nations from German incursions.
      

      
      The pursuit of peace reached the high-water mark in 1928 with the Pact of Paris (or Kellogg-Briand Pact). In that treaty,
         fifteen major powers, including Germany, renounced war as an instrument of national policy. Ultimately sixty-two nations signed
         the document, including the United States. The pact, outlawing war, was hailed as a diplomatic triumph, as indeed it was.
         But this noble document contained no provisions for enforcement; it was merely a declaration.
      

      
      Beginning at the Paris Peace Conference in 1919, the major powers had declared their intention to disarm. But the talk was
         mostly pious hot air. Those nations bordering on Germany—France, Poland, Czechoslovakia—raised and maintained large, well-equipped
         armies, as did Italy, which in 1922 came under control of the fascist dictator Benito Mussolini. However, the major powers
         did enter into a series of naval disarmament treaties that are remarkable in retrospect and that profoundly influenced the
         course of naval warfare.
      

      
      The impetus for naval disarmament came from Great Britain. Her motive was to halt the buildup of the United States and Japanese
         navies, against which Great Britain was no longer able or willing to compete. The idea appealed to President Wilson’s successor,
         Warren G. Harding, who took office in 1921, committed to reducing naval armaments and to curbing Japanese expansionism in
         the Far East. At Harding’s invitation, diplomats and navalists from Great Britain, the United States, Japan, France, and Italy formally convened amid great pomp and hoopla on November 12, 1921, in Washington, D.C.
      

      
      Before the Washington Naval Conference convened, the Harding Administration had made the decision—over strenuous objections
         of the U.S. Navy—to propose a worldwide naval disarmament scheme of drastic and unprecedented dimensions. Speaking first,
         Secretary of State Charles Evans Hughes laid out the proposal. He suggested that first, the United States, Great Britain,
         and Japan should immediately halt building all approved or projected capital ships* and not build any more for ten years. Second, that the three powers should reduce standing naval forces by scrapping in aggregate
         nearly two million tons of capital ships. Third, that the three major naval powers should aim to achieve by 1942 a capital
         ship ration of 500,000 tons for the United States and Great Britain, 300,000 tons for Japan, and 175,000 tons each for France
         and Italy (5:5:3:1.75:1.75) and that auxiliaries (cruisers, destroyers, etc.) should be restricted proportionately.
      

      
      The conferees—and the world—were stunned. In modern-day terms it was as though the United States had proposed, without prior
         notice, that the major powers dismantle and scrap half or more of their strategic nuclear forces. Specifically, it meant:
      

      
      •	The United States, making by far the largest concessions, was to scrap or cancel thirty capital ships of about 850,000 tons:
         fifteen older battleships and fifteen battleships or battle cruisers under construction, including two already launched, and
         several at 80 percent completion. The retained force was to be eighteen capital ships of 500,000 tons.
      

      
      •	Great Britain was to scrap or cancel twenty-three capital ships of about 590,000 tons: nineteen older battleships and four
         planned Hood-class super dreadnoughts. The retained force was to be twenty-two capital ships of 600,000 tons.†

      
      •	Japan was to scrap or cancel twenty-five capital ships of about 450,000 tons: ten older battleships, seven battleships or
         battle cruisers under construction, and eight planned. The retained force was to be ten capital ships of 300,000 tons.
      

      
      The complete proposal was very complicated and it led to weeks of tedious, technical haggling. The conferees could not agree
         on formulas for cruiser limitations, so that class of vessel was exempt, except for a stipulation limiting cruisers to 10,000
         tons and 8″ guns.‡ The aim of a 5:5:3 ratio among the three major naval powers survived the debates and the treaty was signed in February 1922,
         to have effect until December 31, 1936.
      

      
      The Republican Party hailed the collective treaties as “the greatest peace document ever drawn.” It may not have been exactly
         that, but it was astonishing and significant. The massive naval arms race launched in 1906 with Dreadnought had been stopped in its tracks. It was believed, moreover, that the treaty would curb ese expansionism. In return for a pledge from the United States not to fortify the Pacific islands of Midway, Wake, and Guam,
         Japan promised to keep hands off Siberia and withdraw ground forces from China’s Shantung Peninsula.
      

      
      The failure to reach agreement on cruiser ratios caused a boiling controversy between the United States and Great Britain
         and led to proposals for yet another naval disarmament conference. This was held in Geneva in June 1927. Japan attended, but
         France and Italy, committed to building cruisers, boycotted the conference. It was just as well. After weeks of haggling,
         the conferees again failed to reach agreement.
      

      
      The unresolved cruiser issue and other factors led President Herbert C. Hoover and Britain’s Prime Minister Ramsay MacDonald
         to convene yet another naval disarmament conference in London in January 1930. By then the Wall Street “crash” of October
         1929 had created worldwide economic instability; the Great Depression was just over the horizon. These dark economic prospects
         added a sense of urgency to the deliberations and to a determination to put a stop to extravagant expenditures for naval forces.
      

      
      The five major naval powers attended: the United States, Great Britain, Japan, France, and Italy. The conferees began negotiations
         from scratch, erecting a sweeping new naval treaty on the foundation of the 1922 Washington treaty. The outcome was a further
         dramatic reduction in naval forces of the three major naval powers:
      

      
      •	CAPITAL SHIPS. The ratio of 5:5:3 was reaffirmed; the “holiday” on new construction extended from 1932 to December 31, 1936, when the treaty
         was to expire. The United States was to scrap three more battleships, retaining a total of fifteen. Great Britain was to scrap
         five more battleships, retaining fifteen. Japan was to scrap one battleship, retaining nine. France was permitted to build
         three new 23,000-ton battle cruisers. Insisting on parity with France, Italy was granted the same right.
      

      
      •	CRUISERS. That troublesome issue was finally settled, with Great Britain the winner. The Royal Navy would expand to fifty cruisers
         (fifteen 10,000-ton “treaty” cruisers and thirty-five light cruisers). The United States would build to thirty-seven cruisers
         in a mix it did not prefer (eighteen 10,000-ton “treaty” cruisers and nineteen light cruisers). Japan would retain her twelve
         cruisers in being (eight 10,000-ton “treaty” cruisers and four light cruisers with 8″ guns), provided the United States stretched
         out the completion of three “treaty” cruisers on a certain schedule. France and Italy retained ten new cruisers each.
      

      
      •	DESTROYERS. All three powers were to freeze destroyers at existing levels by tonnages. Assuming 1,500 tons per destroyer, the United
         States and Great Britain would retain 100 each; Japan, seventy. France was allowed forty-eight destroyers; Italy, forty-two.*

      
      Throughout these naval disarmament talks, submarines figured prominently. At the Washington conference in 1921, Great Britain,
         which had suffered most from U-boats, urged that all submarines be outlawed, like poison gas, and abolished. However, the other major powers—France in particular—opposed
         abolition. Seeking a compromise, the United States proposed limitations on submarines: 90,000 tons, or about 100 submarines,
         for the United States and Great Britain; 45,000 tons, or about 45 submarines, for France, Italy, and Japan. But this proposal
         satisfied no one.
      

      
      During the submarine debate, an American of towering prestige appeared with sweeping proposals. He was Elihu Root, a former
         Secretary of War and Secretary of State and U.S. senator, and winner of the Nobel Prize for his tireless peacemaking efforts
         in various international organizations. Root formally introduced three “resolutions,” the intent of which was to outlaw the
         submarine as a commerce destroyer, to restore the prize laws in full, and to establish legal procedures to punish any submarine
         skipper who violated them. The British delegates warmly welcomed the resolutions; the French vigorously opposed them. Privately
         the United States also opposed the resolutions, but given the reprehensible reputation of the submarine and the high moral
         ground from which Root spoke, the American delegation found it difficult to publicly oppose Root, and did not.
      

      
      The Root resolutions provoked a heated and prolonged debate between the British and French delegates. For a time the debate
         on submarine limitations and the Root resolutions threatened to wreck the Washington conference. To forestall that possibility,
         the delegates decided to eliminate submarine limitations from the agenda entirely and to deal with the Root resolutions in
         a separate protocol. Therefore no agreement on submarine limitations was achieved. All five major naval powers were left free
         to develop any number of submarines as they saw fit. The separate protocol incorporating the Root resolutions was approved
         in principle, but since it was never ratified by the French government, it had no legal force.
      

      
      At the Geneva conference in 1927, called to resolve the cruiser issue, the question of submarines again arose. The British
         again proposed that submarines be outlawed and abolished, but neither the United States nor Japan was willing. In any case,
         with France and Italy absent, discussions of submarine abolition or limitations were meaningless. Nonetheless, some general
         ideas about submarine limitations were agreed to that, although not binding, would influence future naval arms limitation
         treaties: new “ocean” submarines should be limited to a maximum size of about 1,600–2,000 tons, coastal submarines to about
         600 tons; no submarine should mount guns larger than 5.1″; should tonnage limitations ever be agreed to, the replacement life
         of a submarine should be fixed at thirteen years.
      

      
      At the 1930 London Naval Conference, submarines again figured prominently. In his opening remarks, the First Lord of the Admiralty,
         Albert V. Alexander, urged that the submarine be abolished on humanitarian grounds, or if the delegates could not agree on
         abolition, that submarines be restricted to purely defensive roles, that the number and size be severely limited, and that
         operational restrictions similar to the Root resolutions be adopted. Reversing its position at the Washington conference,
         the United States, in the person of Secretary of State Henry L. Stimson, resoundingly endorsed the British position. The Italians
         also supported abolition, provided all five powers agreed, but since the French and Japanese adamantly opposed abolition, the conferees were forced to abandon that goal and concentrate on limitations.
      

      
      After much horse trading, the three major naval powers finally agreed for the first time to submarine limitations. They were
         to restrict submarine forces to 52,700 tons each, to build no submarines larger than 2,000 tons or mount deck guns on submarines
         larger than 5.1″; the replacement life of submarines was fixed at thirteen years. The 52,700-ton limit forced all three navies
         to scrap submarines: the United States 16,000 tons; Great Britain 10,624 tons; Japan 25,142 tons.*

      
      To no one’s surprise, France refused to sign the submarine tonnage or type limitations. She then had about sixty 1920s-vintage
         submarines and was still intent on a buildup to about 100 boats by 1936. Italy, which was vainly attempting to maintain submarine
         parity with France and then had about thirty 1920s-vintage submarines, also refused to sign.†

      
      A watered-down version of the Root resolutions was incorporated into Part IV of the London Treaty as Article 22. Signed by
         all five major powers,‡ it stated:
      

      
      
         (1)	In their action with regard to merchant ships, submarines must conform to the rules of International Law to which surface
               vessels are subject.

         (2)	In particular, except in the case of persistent refusal to stop on being duly summoned, or of active resistance to visit or
               search, a warship, whether surface vessel or submarine, may not sink or render incapable of navigation a merchant vessel without
               having first placed passengers, crew and ship’s papers in a place of safety. For this purpose the ship’s boats are not regarded
               as a place of safety unless the safety of the passengers and crew is assured, in the existing sea and weather conditions,
               by proximity of land or the presence of another vessel which is in a position to take them on board.

      

      
      The London Naval Treaty, which took effect in 1930, twelve years after the conclusion of World War I and at the onset of the
         Great Depression, finally established honest naval parity between the United States and Great Britain at minimal force levels
         for each, and, for the first time, placed a limit on submarines of the three major naval powers. In the final negotiations
         Japan improved her position slightly over the 5:5:3 ratio in cruisers and destroyers, and achieved “parity” in submarine tonnage.
         Since the prohibition on fortifying United States naval bases west of Hawaii (Midway, Wake, Guam) remained in force, and Japan
         was believed to be fortifying Pacific islands acquired from Germany in the Versailles Treaty, in the view of many American navalists, the
         London Treaty gave the Japanese Imperial Navy a decided advantage over the U.S. Navy should war occur.
      

      
      A final effort to achieve lasting world peace and disarmament took place in Geneva in early 1932. Delegates from sixty of
         the sixty-four countries of the League of Nations, including Germany, convened for the League’s Conference for the Reduction
         and Limitation of Armaments, or as it was hopefully known, the “World Disarmament Conference.” Although the United States
         was not a member of the League, President Herbert Hoover proposed to the group that all powers slash existing ground and naval
         forces by about one-third and eliminate most offensive weapons, such as tanks, large mobile guns, and bombers. He also urged
         that chemical and bacteriological warfare be abolished and that submarines be severely limited.* The British government submitted equally drastic proposals, including one (the MacDonald Plan) that would establish rough
         parity in ground forces between Germany and France at a greatly reduced level. But by that time the paramilitary Nazis were
         the dominant political party in Germany—on the threshold of seizing absolute control—and Japan had arrogantly invaded Manchuria.
         France therefore rejected any form of disarmament and thus the conference foundered.
      

      
      THE REBIRTH OF THE GERMAN NAVY

      
      The Versailles Treaty virtually abolished the German Navy. It was permitted only 1,500 officers and 13,500 enlisted men and
         a motley collection of training vessels: six old battleships, six old cruisers, twelve destroyers, and twelve torpedo boats.† The Germans were allowed to replace ships greater than fifteen years old, but the new ships were to be severely limited in
         size: a maximum of 10,000 tons for battleships, 6,000 tons for cruisers, 800 tons for destroyers.
      

      
      In the teething years of the Weimar Republic, the German Navy was not held in high esteem. Ridiculed for its huge prewar and
         wartime expenditures for a High Seas Fleet, which had appeared to shrink from a decisive engagement with the Royal Navy, and
         blamed for being the seedbed of the tumultuous 1918 revolutions, which had undermined the Army and the monarchy, it was also
         accused of attempting to subvert the democratic Weimar government. Moreover, to its critics, the German Navy’s chief claims
         to distinction were at best dubious: the unrestricted U-boat campaign, which many viewed as one of the chief factors in the
         harsh retribution demanded by the Allies at Versailles, and the impulsive scuttling of the High Seas Fleet, which many viewed
         as one of the greatest wastes of assets in all naval history. For these reasons, and others, demands arose throughout the Weimar Republic that the Navy be abolished. Navy
         morale hit rock bottom; skilled officers and enlisted men resigned in droves to pursue civilian careers.
      

      
      Commencing in the summer of 1921, the Navy underwent a rebirth with a new name: Reichsmarine (State Navy). Its guiding philosophy, in the words of one rising star, was “complete abstinence from every type of party
         politics” and “unconditional loyalty to state and to the government chosen by its people.” Accordingly, it purged its ranks
         of political extremists and other undesirables. It abolished the rank of warrant officer, deemed a breeding ground of leftist
         revolutionaries. The new volunteers were rigidly screened to prevent political or criminal infiltration. Only those men with
         the highest qualifications, character, intelligence, and loyalty to the Weimar Republic were retained or accepted.
      

      
      Among the rising stars in the new Navy was Erich Raeder, an austere, straight-arrow, apolitical, devout Christian officer,
         whose influence in all ranks was to be profound. Born in Hamburg April 24, 1876, Raeder was the grandson and son of scholars
         and teachers. As a student, Raeder had ideas of becoming a physician, but in 1894, at age eighteen, he changed his mind and
         joined the Imperial Navy. During the war he had served four uninterrupted years in cruisers with the High Seas Fleet. After
         the war, among other tasks, he was assigned to write a two-volume official history of cruiser operations. In 1920, having
         served twenty-five years in the Navy and believing he would soon be retired, he began the study of political science and law
         at the University of Berlin, in preparation for a second career as a teacher. However, Raeder had already been marked for
         higher naval responsibilities, and in 1922 he was promoted to rear admiral and designated Inspector of Naval Education. As
         such Raeder served, in effect, as the schoolmaster of the new Navy, responsible for screening, selecting, and educating its
         officers and enlisted personnel. In every respect the Reichsmarine was to bear his personal stamp.
      

      
      Given its minuscule size and antiquated equipment, the Reichsmarine was hard put to define a realistic mission for itself. The Soviet Union, still torn apart by revolution, posed no real naval
         threat to Germany. A more likely threat was Poland. She might gobble up isolated East Prussia, expanding her frontier on the
         Baltic. In such an event, the antiquated ships of the German Navy might render effective service as a counterforce to the
         third-rate Polish Navy. But that scenario posed a larger problem: France was almost certain to ally with Poland and establish
         a blockade of the German coast on the North Sea and possibly send strong naval forces into the Baltic. Therefore, the Poland
         scenario was discouraging.
      

      
      Those concerned with the long-term naval strategy postulated more optimistic plans. Based on the recent economic and political
         history of Europe, it was not unreasonable to assume that Germany would in due course regain its dominant industrial and financial
         position, and that the harsh restrictions of the Versailles Treaty would be relaxed gradually, and ultimately rescinded. The
         challenge was to formulate future naval strategies and plan a Navy to fit the strategies within the existing restrictions
         of the Versailles Treaty, assuming at the same time that the restrictions were likely to diminish with the passage of years.
      

      
      In drafting long-term scenarios, the strategists categorically and absolutely ruled out another naval war with Great Britain. The distinguished German naval historian Friedrich Ruge wrote: “The 1914–18
         war with Britain was considered by every [German] naval officer a tragic mistake which should never be repeated lest the consequences
         become far more terrible to either side. Therefore it was strictly forbidden to play with this kind of fire even in war games.”
      

      
      The long-range planners assumed that the most likely and formidable opponent in another war would be France, either as an
         ally of Poland in a dispute arising over the “Polish Corridor” or for other reasons. In event of war with France, the planners
         proposed the German Navy should wage another guerre de course. Owing to the ban on building U-boats, the planners of this commerce war recommended a new, fast, long-range surface raider
         powerful enough to force the French Navy to fragment and disperse its men-of-war to escort its convoys. The dispersion of
         French warships would deny France sufficient naval power for a blockade of the German coast or assistance to Poland in the
         Baltic, or interdiction of German maritime trade in the North Sea or elsewhere. Should Germany ultimately be permitted to
         build U-boats, they would neatly augment this strategy. Or should Great Britain ally with Germany in a war against France,
         the German commerce raiders would neatly augment the Royal Navy.
      

      
      These strategic concepts directly influenced the design of the Reichsmarine’s first “replacement” battleship, the Deutschland. She was an extraordinary, 10,000-ton, state-of-the-art vessel. Powered by diesel engines, which gave her a top speed of
         26 knots, and armed with six 11″ guns, she had a cruising range of 10,000 nautical miles. As historian Ruge put it, the Deutschland was “faster than almost any heavier ship in existence, more heavily armed than any faster vessel, with a cruising range vastly
         exceeding that of any cruiser or capital ship.” Hence she appeared to be the ideal “hit-and-run” commerce raider. Because
         of her small size (to meet Versailles Treaty restrictions) she was nicknamed a “pocket” battleship. But when the Reichsmarine requested funds from the Reichstag for the costly Deutschland, it met strenuous opposition and initially had to settle for four new “replacement” light cruisers of 6,000 tons, useful
         mainly for training purposes: Emden (1925), Königsberg (1929), Karlsruhe (1929), and Köln (1930).
      

      
      Meanwhile, in violation of the Versailles Treaty, the Reichsmarine continued U-boat research and development through the Krupp front, IVS, in Holland. The IVS encouraged—and financed—three
         submarine prototypes: one small (250 tons), one medium (500 tons), and one large (750 tons). Three 250-ton boats (Vesikkos) and three 500-ton boats (Vetehinens) were built in Finland. One 750-ton boat (E-1) was built in Spain. The IVS also financed a plant for building torpedo tubes and torpedoes in Spain. German sailors in mufti
         were assigned to conduct the trials of the submarine prototypes in Finland and Spain. Other Reichsmarine personnel established a submarine school in Turkey to train Turkish submariners to man three submarines IVS had sold to Turkey.
         The school also trained German submariners.
      

      
      The clandestine German research and development on U-boats and other weaponry was a poorly kept secret. French and British
         newspapers repeatedly exposed the subterfuge. Nor was the Allied Control Commission, withdrawn after Germany entered into the Locarno Pact and the League of Nations, fooled. In its final report, the Commission stated: “Germany
         had never disarmed, had never had the intention of disarming, and for seven years had done everything in her power to deceive
         and ‘countercontrol’ the Commission appointed to control her disarmament.”
      

      
      Not everyone in Germany approved of these secret military activities. In 1926 and 1927 some German politicians and newspapers
         attacked and exposed the subterfuges. One result was that the Hindenburg government was compelled to sack the Defense Minister,
         Otto Gessler; the Reichswehr chief, Hans von Seeckt; and the Reichsmarine chief, Hans Zenker.
      

      
      In the shakeup, the prim, apolitical Erich Raeder rose to command the Reichsmarine, effective October 1, 1928. He took office, he wrote in his memoirs, determined to “travel the road of absolute correctness,
         in an absolutely loyal and well-defined relationship to the State and its government.” He demanded that all Reichsmarine personnel emulate his example. In the words of one German naval historian, the Reichsmarine became Raeder, and Raeder, the Reichsmarine.
      

      
      At first Raeder had his hands full. The new Defense Minister, Wilhelm Groener, a former Army general, repeatedly expressed
         doubt in public about the need for a Navy, a sentiment shared by many Germans, including Adolf Hitler, who had savagely denounced
         the Imperial Navy in his book, Mein Kampf, and who ridiculed the Reichsmarine’s battleship replacement policy in a published article. But by gaining support from Hindenburg and by deft: maneuvering in
         the Reichstag, Raeder succeeded in obtaining not only funds for the Deutschland (launched May 19, 1931) but also funds to lay the keels for two sister ships, Admiral Graf Spee and Admiral Scheer.* In addition, Raeder secretly resumed support and funding for the small, medium, and large U-boat prototypes in Finland and
         Spain.
      

      
      By 1932 Hitler and the Nazis held a strong position in the Reichstag and Hitler was scheming to unseat and replace the aged, ineffectual, but revered German president, Hindenburg. Encouraged
         in part by the Nazis, in part by the British proposals at the World Disarmament Conference in Geneva for German “equality”
         or military parity with France, behind the scenes a succession of German chancellors and defense ministers secretly authorized
         vast expansions of the Wehrmacht and Reichsmarine.
      

      
      Raeder supervised the plans for the expansion (Umbau) of the Reichsmarine, which was approved November 15, 1932. The plan envisioned six capital ships (battleships and “pocket” battleships), an aircraft
         carrier, six new heavy cruisers, six squadrons of destroyers, three squadrons of minesweepers and three of motor torpedo boats,
         numerous auxiliaries, and—in blatant defiance of the Versailles Treaty—a substantial naval air arm and a submarine force of
         three (half) flotillas, comprising a total of sixteen U-boats. A submarine school, disguised as an anti-submarine school, was to be established in secrecy on the Naval Academy grounds at Mürwik, a town near the city of Flensburg.
      

      
•   •   •


      When Hitler came to power as Chancellor of Germany on January 30, 1933, Raeder was wary and concerned. Hitler drew much of
         his power from the Army, not the small, apolitical Navy, which Hitler had often and freely criticized. But Raeder was soon
         reassured. Pledged to throw off the “shackles” of the Versailles Treaty and restore Germany to a position of military greatness,
         Hitler’s plans included a strong German Navy.
      

      
      Hitler’s strategic vision for Germany—most of which was spelled out in Mein Kampf—was to reunite all German-speaking peoples into a single nation and then expand eastward to gain Lebensraum or “living space.” In effect, this meant the reclamation of the Rhineland and Saar; the annexation of Austria and the Sudetenland
         area of Czechoslovakia; the conquest of the rest of Czechoslovakia and of Poland and Memelland, Lithuania; an alliance with
         or subjugation of Hungary, Romania, and Bulgaria, and, ultimately, the conquest of the Soviet Union.
      

      
      Hitler believed he could successfully carry out these conquests notwithstanding the League of Nations, the Locarno and Kellogg-Briand
         pacts, and the various existing mutual defense treaties. France was rotten and corrupt; it would not fight. Or if it fought,
         it could easily be defeated. Mussolini’s Italy and possibly Japan could be drawn into the Nazi orbit. By its pro-German stand
         for German military “equality” at Geneva and other signals, the British government appeared to endorse Hitler’s plans to rearm
         and expand eastward.
      

      
      The British attitude toward Hitler and the Germans sprang from a dense tangle of psychological, political, economic, and military
         factors. Many upper-class Britons who controlled the government and other institutions had vowed never to become embroiled
         in another slaughter on the continent. A vast majority of Britons, ravaged by the Depression, vigorously opposed expenditures
         for armaments of any kind. Many Britons were related to and sympathetic toward the Germans and loathed the French. These Britons
         believed the terms of the Versailles Treaty, insisted upon by the French, had been much too harsh and that the Germans had
         been punished enough. Many Britons deeply feared Joseph Stalin and the Communists and viewed a strong Germany as the most
         effective bulwark against the spread of communism or even an instrument for the destruction of communism.
      

      
      One part of Hitler’s strategy was to encourage the pro-German, antiwar attitude in Britain to the fullest possible extent.
         Hitler did not want a war with Great Britain “under any circumstances.” Therefore the buildup of the Reichsmarine must not threaten the British people or the Royal Navy. Hitler planned to negotiate a bilateral naval agreement with Great
         Britain, fixing Anglo-German navies at a nonprovocative 3:1 ratio in capital ships. Thus the Reichsmarine should promote friendly relations with the Royal Navy. But until the agreement had been negotiated, the Reichsmarine buildup, especially the U-boat force, must be conducted with utmost secrecy and deception.
      

      
      Over the next two years, 1933–1935, while Hitler and his cronies seized dictatorial powers in Germany, Raeder quietly directed
         the expansion of the Reichsmarine and cultivated friendly relations with the Royal Navy. Assuming that a bilateral Anglo-German naval treaty would be reached and that the Versailles Treaty restrictions would be rescinded, he authorized
         secret planning for two large battle cruisers, Gneisenau and Scharnhorst, two super-battleships, Bismarck and Tirpitz, numerous armed merchant ship raiders, and a submarine force to be composed initially of twenty-four small (250-ton), ten
         medium (500-ton), and two large (750-ton) U-boats.
      

      
      Having consolidated his grip on Germany and rekindled its martial spirit, in the spring of 1935 Hitler, in effect, repudiated
         the Versailles Treaty. Berlin revealed that Germany was to initiate conscription to build the Wehrmacht to 300,000 men (thirty-six divisions) and that Germany was to create an air force, the Luftwaffe. At the same time Hitler signaled a desire to commence negotiations with the British government for an Anglo-German naval
         agreement. Determined to appease Hitler, the British government warmly welcomed the signals.
      

      
      The negotiations commenced in earnest on June 3, 1935, in London. The British team was led by one of the chief appeasers,
         Foreign Secretary Samuel J. G. Hoare. The German team was led by Hitler’s new Foreign Minister, Joachim von Ribbentrop. There
         was little debate. The Germans offered a 100:35 capital ship ratio and the British accepted eagerly. The agreement allowed
         the Germans to build about 183,000 tons in capital ships. Deducting the three new “pocket” battleships, comprising a total
         of about 36,000 tons, this left Germany with a capital ship building allowance of about 147,000 tons, which was just sufficient
         to build the big battle cruisers Gneisenau and Scharnhorst and the super-battleships Bismarck and Tirpitz.*

      
      The last item on the agenda was submarines. Germany insisted on parity with Great Britain (about 52,700 tons) but assured
         Britain it would build only to 45 percent of parity (about 24,000 tons) unless “outside considerations” compelled a larger
         program. In any event, Germany would not exceed 45 percent of British submarine tonnage without further negotiations. The
         British acceded to the German demands, provided Germany would adopt the 1930 London Treaty Submarine Protocol (Article 22)
         barring unrestricted submarine warfare against merchant ships. The Germans readily agreed to this stipulation.
      

      
      The Anglo-German Naval Treaty was signed on June 18 and announced three days later. Hitler viewed it as one of his greatest
         diplomatic coups, “the happiest day of my life.” The treaty constituted Germany’s first legal release from the restrictions of the Versailles Treaty, and as such, it tended to confer the stamp of legitimacy on all German
         rearmament.
      

      
      Most British were pleased. The Foreign Secretary, Samuel Hoare, who was named First Lord of the Admiralty in 1936, praised
         his own statesmanship. The treaty, he said, was “safe” and was “in the interests of peace,” which “is the main objective of
         the British government.” Among the chief benefits attained in the treaty, he went on, was Germany’s pledge not to engage in “unrestricted use of submarines against merchant ships.” Britain’s
         most distinguished navalist, David Beatty, former Admiral of the Grand Fleet (1916–1919) and First Sea Lord (1919–1927), told
         the House of Lords: “We owe thanks to the Germans. They came to us with outstretched hands and voluntarily proposed to accept
         a thirty-five to one hundred ratio in fleet strength. If they had made different proposals, we would not have been able to
         stop them. That we do not have an armament race with one nation in the world at least is something for which we must be thankful.”
         Among the very few British critics was Winston Churchill, then out of the government and an outspoken opponent of appeasement.
         He denounced the treaty in his customary pungent language. That the British government would believe that Germany would abide
         by the submarine protocol, he said, was “the acme of gullibility.”
      

      
      Prior to and during the negotiations, the Reichsmarine had built, in utmost secrecy, six duplicates of the 250-ton U-boat prototype Vesikko in German shipyards. On June 29, 1935, one week after the treaty was announced, the Reichsmarine (State Navy), appropriately renamed the Kriegsmarine (Combat Navy), commissioned the first boat, U-1, in a public ceremony. The news came as a profound shock to the world. Out of nowhere, it seemed, the dreaded, evil, long-illegal
         U-boat was back.
      

      
      A DRAMATIC RECONVERSION

      
      Long in gestation and birth but as yet unformed, the new German submarine force required a skilled leader. Raeder, as he wrote,
         had not a shadow of doubt about the man for the job. His choice was Karl Dönitz, a forty-eight-year-old junior captain who
         epitomized Raeder’s efforts to create a loyal, dedicated, responsible, professional naval officer corps.
      

      
      The younger of two sons of Emil Dönitz, an engineer with the Zeiss optical firm, Karl Dönitz was born September 16, 1891,
         in Grünau, a suburb of Berlin. His mother, Anna (nee Beyer), died before he was four years old. His father, who never remarried,
         raised the two boys, Friedrich and Karl, in Grünau and in Jena, near the city of Weimar. They lived in middle-class comfort
         in an all-male environment; the boys received a classical education in private schools. Although there was no maritime tradition
         in the family, Friedrich joined the merchant marine and on April 1, 1910, at age eighteen, Karl joined the Imperial Navy.
         The father died two years later; the brothers drifted apart and ultimately became estranged. For Karl, the Navy was to be
         both family and career.
      

      
      The career went well. After a mandatory year at sea as a cadet on the training cruiser Hertha, and a year at the Imperial Naval Academy in Mürwik, Dönitz won a commission and in 1912 was assigned to the new light cruiser
         Breslau, operating in the Mediterranean and Black seas. Upon the outbreak of the war in 1914, the Kaiser turned over the Breslau and a battle cruiser, Goeben, to Turkey as quid pro quo for entering the war on the side of the Central Powers. Sailing with mixed Ger-German-Turkish crews, the two ships conducted cat-and-mouse operations against the Czarist fleet in the Black Sea. During
         Breslau’s refits, Dönitz qualified as an aircraft observer, married Ingebord Weber (May 27, 1916), daughter of a German general stationed
         in Turkey, fathered a daughter, Ursula (1917), and published a stirring book about his shipboard adventures, The Voyages of the Breslau in the Black Sea.
      

      
      When, in 1916, the Imperial Navy shifted its main emphasis to U-boats, Dönitz volunteered. After a three-month training course
         in Germany, he returned to the Mediterranean in early 1917 to serve as a watch officer on U-39, commanded by Walter Forstmann, Germany’s second-ranking U-boat “ace.” From February to October 1917, Dönitz made four war
         patrols on U-39, during which Forstmann sank thirty-two ships. Promoted to command UC-25, a small, old minelayer, Dönitz made two more war patrols in the Mediterranean, during which he laid two minefields and torpedoed
         five ships—and won a high decoration for bravery, the Knight’s Cross of the House of Holhenzollern.
      

      
      In the closing days of the war, September 1918, Dönitz was promoted to command a larger attack submarine, UB-68. On October 4, while on his first patrol in the Mediterranean, he attacked a convoy and sank a ship. But in the ensuing action,
         the U-boat went out of control and popped to the surface. Under heavy fire from the convoy escorts and unable to dive, Dönitz
         was compelled to scuttle. The British fished Dönitz and twenty-nine others from the water and took them to England, where
         they remained imprisoned until July 1919.
      

      
      When Dönitz rejoined his wife and daughter in chaotic postwar Germany, he elected to remain in the Reichsmarine. For the ensuing four years, 1920–1924, he commanded a destroyer, T-157, at the naval base Swinemünde, on the Baltic, where the Dönitz family expanded with the birth of two sons, Klaus (1920) and
         Peter (1922). Following that tour, Dönitz, promoted to lieutenant commander, was assigned to the naval staff in Berlin, where
         he served under Rear Admiral Erich Raeder.
      

      
      Raeder was favorably impressed. In one official assessment, he wrote that Dönitz was a “smart, industrious, ambitious officer”
         who possessed “excellent professional knowledge” and expressed “clear judgment in questions of naval war leadership” and had
         “good military as well as technical gifts.” From 1928 onward, Raeder guided Dönitz to ever higher rungs on the career ladder:
         promotion to full commander and command of a destroyer (half) flotilla, 1928–1930; First Staff Officer of the North Sea High
         Command, 1930–1934; promotion to junior captain and to the coveted job of commander of the light cruiser Emden, 1934–1935.
      

      
      Karl Dönitz was not pleased with his assignment to U-boats. The emphasis in the Kriegsmarine was the buildup of a big-ship surface navy. Submarines were clearly secondary and restricted by the terms of the Anglo-German
         Naval Treaty. He felt he had been “pushed into a backwater” and that his promising naval career had possibly reached a dead
         end.
      

      
      But a dramatic reconversion occurred. After plunging into his new job with “all the energy at my command,” as he put it in his memoirs, “body and soul I was once more a submariner.” The reconversion led
         to a single-minded conviction: that notwithstanding Hitler’s grand strategy, war with Great Britain was inevitable and that
         Germany should be building not big surface ships but submarines—hundreds of submarines.
      

      
      This conviction derived from a close study of German U-boat records, official and unofficial naval histories of World War
         I, and his own U-boat experiences. In his view, the small, primitive Imperial Navy U-boat force had come very close to imposing
         a war-winning maritime blockade against Great Britain. Had Germany built large numbers of U-boats rather than big ships for
         the High Seas Fleet, and had the Kaiser authorized unrestricted U-boat warfare in the first year of the war, Dönitz concluded,
         Germany could have achieved an early and decisive naval victory over the Allies. With proper organization and planning and
         modern submarines and new tactics, he believed victory could be realized in the war he saw coming.
      

      
      To be sure, there would be difficulties and hazards. First, convoys. Convoying saved the Allies from defeat at sea in World
         War I. This time around the Allies were certain to form convoys in the early days of the war. Second, sonar. The Reichsmarine knew the Royal Navy had developed an active electronic underwater detection device, which the British believed to be 80 percent
         effective at locating submarines. Third, aircraft. Reliable, fast, modern airplanes could search huge ocean areas and carry
         a greater payload of improved ASW bombs and depth charges.
      

      
      Even so, Dönitz believed the submarine could win. This conviction was based on the significant technological advances German
         engineers and other specialists had achieved in submarine construction, torpedoes, and communications, and on a new tactical
         doctrine German submariners conceived for attacking convoys.
      

      
      The new U-boat prototypes were far superior to the U-boats of World War I. Built of a new steel alloy, which was welded rather
         than riveted, they were tougher and more maneuverable, and dived much faster and deeper. The new medium (500-ton) boat had
         twice the diesel and electric horsepower of its predecessor, giving it 3 knots greater surface speed (16 versus 13) and the
         ability to accelerate rapidly to full speed when submerged. The surface cruising range of the new boats could be greatly extended
         by an ingenious fuel-conservation technique, wherein one of the two diesels could be rigged to turn both propeller shafts.
      

      
      German engineers had produced what were believed to be marvelous improvements in submarine torpedoes. The warheads were nearly
         double the size of the World War I model (612 pounds of explosives versus 352 pounds). In addition to the “air”-propelled
         torpedoes, the Germans had perfected a torpedo propelled by electricity (from storage batteries), which left no telltale wake
         pointing to the submarine. As another measure to conceal the position of the submarine, the submarine torpedo tubes had been
         redesigned to absorb the bubbles created by the compressed air used to eject the torpedo. All torpedoes could be fitted with
         a “magnetic” pistol (or fuse) that was activated by the magnetic field of the target. Designed to explode beneath the keels of the targets rather than against the sides, magnetic torpedoes were deemed to be much more lethal than torpedoes with impact pistols. It was possible that only one magnetic
         torpedo would be required to sink an enemy ship.
      

      
      Radio technology had also greatly improved since the last war. The new U-boat prototypes were equipped with a superb array
         of receivers and long- and shortwave transmitters. Hence a force commander could maintain clear and continuous contact with
         all U-boats at sea, and the boats could communicate with one another. This communications linkage enabled a force commander
         to receive and relay reports on enemy positions, to receive current reports from U-boats on damage inflicted on the enemy
         or damage sustained and the type and extent of enemy ASW measures, to know the amount of fuel and torpedoes remaining on board
         each boat at any given time, and to know the current weather and sea conditions in the assigned operating area.
      

      
      In World War I, U-boats had failed against enemy convoys because they could seldom find them and when a U-boat did find one,
         it usually had to attack alone. Dönitz believed that enemy convoys could now be located by a more sophisticated deployment
         of U-boats on likely convoy routes, by Luftwaffe aerial reconnaissance, and by intelligence on enemy convoy routing derived from codebreaking, spies, and other sources. Upon
         receiving information on the composition, course, and speed of a convoy, Dönitz postulated, a force commander could in theory
         shift the available U-boats by radio to positions to intercept the convoy for a massed or group attack, which the confused
         escorts would be virtually powerless to prevent.
      

      
      The group (or “wolf pack”) attacks could be carried out either in daytime while submerged or at night while on the surface.
         To minimize detection in submerged daylight attacks, the U-boats were to employ only wakeless battery-powered (“electric”)
         torpedoes, with magnetic pistols in the warheads. In night surface attacks, when torpedo wakes were harder to see, the faster,
         longer-range “air” torpedoes with magnetic pistols were to be used.
      

      
      Dönitz thought the new ASW weapons, namely sonar and aircraft, were greatly overrated. The most advanced sonar still had serious
         technical weaknesses, a range of one to one and a half miles at most, and—most important—it could not detect a submarine on
         the surface. The electric torpedoes had a greater range (three miles) than sonar. Hence, in the initial daylight submerged
         attack, a U-boat could “stand off” and shoot before there was any possibility of being detected by enemy sonar. Should a hunting
         escort make sonar contact with the submerged U-boat after the attack, the U-boat could evade and escape with its rapid acceleration
         and deep diving. Aircraft could not usually see a submerged submarine or its periscope in most waters and thus posed small
         to no danger to a U-boat using wakeless torpedoes during a submerged daylight attack. Aircraft did not yet patrol at night;
         hence none would be present during a night surface attack. The principal danger posed by an aircraft was its ability to detect
         a submarine traveling on the surface in daylight. But aircraft were still relatively slow. A keenly alert U-boat bridge watch,
         Dönitz believed, could see or hear the aircraft before it saw the U-boat. With its ability to dive quickly (thirty seconds)
         and deep, a properly alert modern U-boat could avoid attack by any known aircraft.
      

      
      To win the commerce war, Dönitz calculated, Germany would require a force of about 300 medium (500-ton) U-boats. Counting
         time lost going to and from the combat zone and time lost in refit and overhaul, this number would enable Germany to keep
         about 100 U-boats in the convoy hunting grounds. Based on the results achieved by the U-boats of World War I, Dönitz calculated,
         a force of modern boats could doubtless sink a million tons of British shipping a month. The British merchant marine of the
         late 1930s comprised about 3,000 ships of 17.5 million tons, including tankers. Thus, in a mere six months, U-boats could
         destroy almost one-third of it, and within a year, almost two-thirds. It therefore appeared reasonable to Dönitz that a modern
         German U-boat force could throttle the British in a year or a year and a half.
      

      
      Early in his new job, Dönitz informally submitted these ideas to Raeder and to the Berlin naval staff, the Oberkommando der Kriegsmarine (OKM). He was sternly rebuffed. Hitler had assured Raeder, time and again, that war with Great Britain was unthinkable. As
         historian Ruge wrote, war games with Great Britain as the enemy were prohibited. The Anglo-German Naval Treaty—Hitler’s great
         diplomatic triumph—had just been signed. Under the terms of that agreement Germany was restricted, except in unusual circumstances
         that required renegotiations, to about 24,000 tons of submarines. By then most of the permitted tonnage had already been allocated.
         Even if it had not been, the entire allowance would produce merely forty-eight medium (500-ton) boats. Besides that, Germany
         had agreed to sign the Submarine Protocol, which barred surprise attacks on almost all merchant ships. Moreover, many senior
         officers at the OKM were unshakably convinced that sonar and modern aircraft had ruled out the possibility of submarine warfare
         in the hunting grounds close to the British Isles. They had proposed larger submarines for operations in distant waters where
         enemy ASW measures were less intense. These boats were to raid enemy (i.e., French) maritime assets, in a manner similar to
         the “pocket” battleships and armed merchant cruisers, adhering to the “cruiser rules” and the Submarine Protocol.
      

      
      Dönitz was neither discouraged nor dissuaded. He remained absolutely convinced that sooner or later Hitler would provoke war
         with Great Britain; that it was a grave mistake for the Kriegsmarine to build big surface ships; that the Anglo-German Naval Treaty, the submarine tonnage limitations, and the Submarine Protocol
         would be abrogated; and that Germany would be compelled for the second time to turn to U-boats for waging war at sea. He therefore
         did everything in his power to shape the training, weaponry, and operational planning of the new U-boat force to fit his convictions.
      

      
      TO THE EVE OF WAR

      
      In 1936, when the five-power London Naval Treaty expired, there was no chance of a renewal. Japan had walked out of the League
         of Nations, occupied Manchuria, and had already embarked on a naval buildup in excess of treaty limits. Italy had occupied
         Abyssinia (Ethiopia), intervened in the Spanish Civil War on the side of fascist general Francisco Franco, and had made plans for a substantial naval buildup, which had provoked the French to follow
         suit. Although Great Britain and the United States agreed in principle to certain naval limitations, they were not binding,
         and each nation went its own way. Thus the remarkable era of naval arms limitation among the major naval powers expired.
      

      
      That same year, 1936, the Führer of the Third Reich, Adolf Hitler, commenced military operations. Goose-stepping Wehrmacht forces reclaimed the Rhineland in March. Later in the year Hitler joined Mussolini in support of Franco, sending Luftwaffe and tank (panzer) units to Spain. But Hitler continued to seek amicable relations with the appeasing British government. As a consequence,
         the Kriegsmarine strictly adhered to the terms of the Anglo-German Naval Treaty and courted the Royal Navy by ceremonial ship visits, sailing
         regattas, and other means.
      

      
      The treaty allowed the Germans to build 24,000 tons of submarines. In 1935 the OKM expended half that allowance (12,500 tons)
         to order thirty-six U-boats based on the IVS Finnish and Spanish prototypes.* Since the plans had already been drawn and the prototypes tested in Finland and Spain, and some matériel preassembled, these
         thirty-six boats were built quickly and commissioned in 1935 and 1936, except one Type VII, U-32, which was delayed to 1937.
      

      
      A bitter dispute arose over how to expend the remaining 11,500 tons allowed by the treaty. In support of his conviction that
         war with Great Britain was inevitable and that groups, or wolf packs, of U-boats would be required to defeat the convoy system,
         Dönitz urged that the full 11,500 tons be allocated for the construction of twenty-three improved Type VII medium (500-ton)
         boats, so that he could war-game his ideas and train his men. In opposition, the OKM proposed twenty-three boats of a different
         mix: eight more improved small Type IIs, eight more large, long-range submarines (improved versions of the Type I, designated
         Type IX), and seven improved Type VII mediums. After months of procrastination, Raeder sided with the OKM.
      

      
      This decision was a major setback for Dönitz and his fledgling U-boat arm. Berlin had rejected his convictions and theories
         about war with Great Britain. The procrastination entailed in reaching the decision and the emphasis on the large Type IXs,
         which took much longer to construct, delayed the buildup of the U-boat arm. No U-boats of the second order were to be commissioned
         in 1937 and only nine in 1938 and twelve in the first eight months of 1939. That he had failed to persuade Raeder and the
         OKM to adopt his theories and concepts—and submarine types—was to haunt Dönitz for the rest of his life.
      

      
      The first small Type II U-boats, U-1 to U-12, were commissioned in the summer of 1935. The first six of these were assigned to the submarine school in Kiel for basic
         training. The second six, improved Type IIBs of greater range, formed the nucleus of an organized flotilla for advanced training,
         also based in Kiel. Commanded by Dönitz, the flotilla was named in honor of a renowned submarine hero of the Imperial Navy, Otto Weddigen, who had sunk four British cruisers before being killed in action. Dönitz formally commissioned the Weddigen
         Flotilla on September 25, 1935.
      

      
      The skippers of the Weddigen Flotilla were handpicked senior lieutenants averaging about twenty-eight years in age with about
         ten years’ service in the German Navy.* Some had trained on the secret IVS prototypes in Finland and Spain; some had trained on the IVS boats in Turkey. All were
         recent graduates of or instructors from the submarine school. It was a small, tight group, a navy within a navy. Everyone
         knew everybody intimately. Two skippers, Hans-Günther Looff (U-9) and Hans-Rudolf Rösing (U-11), were married to sisters. All the men shared Dönitz’s convictions that war with Great Britain was inevitable and that U-boats
         were to bear the burden of waging the naval war.
      

      
      The Weddigen Flotilla commenced sea training on October 1, 1935, flying the new flag of the Kriegsmarine, the black and red swastika. Six more Type IIBs—which the Germans half-jokingly called “dugout canoes” or “ducks”—joined
         the flotilla over the next three months, making a total of twelve. Under the direction of Dönitz and his flotilla engineer
         and right arm, Otto (“Pappa”) Thedsen, a fifty-year-old salt who had risen from the enlisted ranks of the Imperial Navy, the
         crews trained with a sense of urgency. The OKM had decreed that the flotilla must be “war ready” by March 1936, to support
         Hitler’s reoccupation of the Rhineland, possibly provoking a war with France, which had allied not only with Poland but also
         with the Soviet Union, posing the possibility of a two-front naval war in the Baltic Sea.
      

      
      Dönitz went to sea daily on one duck or the other. He was a demanding but fair and forgiving instructor. In contrast to customs
         in the Imperial Navy, he encouraged camaraderie between officers and enlisted men, a “democratic” navy, where one and all
         shared the same food, work, hazards, and hardships: Confined inside the little boats every day, Dönitz got to know his men
         well and they him. He was a charismatic leader. The men, who called him “The Lion,” idolized him for his obvious competence
         and for the respect and concern he showed for them.
      

      
      Dönitz put the ducks through a variety of drills but the main emphasis was on torpedo shooting. Every duck in the flotilla
         was required to carry out sixty-six daylight submerged and sixty-six night surface attacks, in which “water slugs” (shots
         of compressed air) were fired in place of training torpedoes. These drills were tough on all hands, but especially so on the
         captains. They had to plan and conduct the approaches on the target ships by day and night, taking into account winds, seas,
         currents, visibility, water depth, phases of the moon, and other factors, meanwhile estimating the target course and speed
         and calculating the proper interception course and speed for the U-boat. They were encouraged to develop a kind of sixth sense
         about whether or not they could be—or had been—spotted by aircraft or surface ships and therefore when to surface or submerge,
         when to use and when not to use the periscope, and the most effective tactics for evading pursuers submerged. After these
         132 simulated attacks, the boats graduated to fire real torpedoes with dummy warheads, set to run deep beneath the target
         ships.
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      * Stern tube external

      
      ** Stern tube internal

      
      *** Four forward, two aft

      
      During these torpedo drills, Dönitz developed new shooting procedures which were to become standard on all U-boats. In submerged
         daylight attacks the captain, who had sole access to the attack periscope, conducted the approach, assisted by the first watch
         officer at a plotting board, then aimed and fired the torpedoes. In the night surface attack, the captain conducted the approach
         at the plotting board in the control room, but he did not fire the torpedoes. That task was delegated to the first watch officer
         on the bridge, using high-power Zeiss binoculars mounted on a gyroscope compass repeater. It was a more efficient system,
         but not many captains willingly delegated the torpedo firing to the first watch officer. No other navy adopted this technique.
      

      
      The little boats were at sea five days a week, twenty-four hours a day. The routine was exhausting. Some days they conducted
         as many as eight submerged daylight attacks and six night surface attacks. As one skipper remembered, fourteen attacks in
         twenty-four hours was “the upper limit of our physical and nervous capacity.”
      

      
      The ducks had strong, welded steel hulls, capable (on paper) of withstanding sea pressure to a maximum depth of about 500
         feet. One way to outfox enemy sonar was to shut down all unnecessary machinery and dive to maximum depth (“run silent, run
         deep”). Dönitz encouraged deep-diving drills, but a near-disaster on U-12, commanded by Werner von Schmidt, put a damper on these maneuvers. At 341 feet, an internal angle-bar joint failed, the hull
         cracked, and the boat flooded dangerously. The boat was saved and the hull was later reinforced, as were the hulls of the
         other ducks, but as a result of the accident, the OKM restricted all U-boats to a maximum diving depth of 150 feet. Inasmuch
         as Dönitz believed deep diving would be a necessary routine in wartime and should be rehearsed to the extent that it caused
         no anxiety, he pleaded for cancellation of the order, but his arguments were rejected. In his memoir, he commented bitterly:
         “For the lessons which one fails to learn in peace, one pays a high price in war.”
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      When the Wehrmacht marched into the Rhineland on March 7, 1936, twelve boats of the Weddigen Flotilla—as well as the six Type IIs at the submarine
         school—deployed for possible naval war with Poland, France, or the Soviet Union in the North and Baltic seas. In a sense, the war deployment
         constituted a “graduation” exercise for the flotilla. All boats “passed” with high marks. Dönitz drew a rave review from a
         superior: “Through indefatigable work and personal instruction he has demanded so much from the ‘U-Flotilla Weddigen’ in planned
         training that already … they are ready for employment on war tasks.”
      

      
      Later in the year 1936, the other six ducks and the bigger boats were commissioned: the two large, 750-ton Type 1s, U-25 and U-26, and nine of the ten 500-ton Type VII mediums, U-27 to U-36. Notwithstanding all the work in Spain on the IVS prototype, E-1, the large boats, U-25 and U-26, turned out to have many design flaws. They were dangerously unstable, slow in diving, difficult to maneuver, and easy to
         detect and hold on sonar. Both were therefore declared unsuitable for combat and relegated to experimental status or used
         for propaganda purposes, such as showing the swastika in Spanish waters in company with other Kriegsmarine warships. The nine Type VII mediums, which also had serious design and mechanical flaws and proved to be voracious fuel hogs,
         were organized into a second combat flotilla, named in honor of another Imperial Navy submarine hero, Reinhold Salzwedel.
         The Salzwedel skippers—from the crews of 1924 to 1926—were former skippers or senior watch officers on the ducks of the Weddigen
         Flotilla.
      

      
      With all these new boats, the OKM reorganized the U-boat force. The eighteen ducks were divided into two flotillas, Weddigen
         and a new one, named in honor of another Imperial Navy submarine hero, Johannes Lohs. Promoted to Führer des U-boote (Commander, U-boats, abbreviated as FdU), Dönitz commanded all three flotillas, which comprised twenty-eight production boats
         (eighteen ducks, ten Type VIIs), as well as the experimental showboats U-25 and U-26. The FdU senior staff was kept small: Dönitz; his chief engineer, “Pappa” Thedsen; a smart, newly recruited planner and tactician,
         Eberhard Godt, from the crew of 1918; and a few others.
      

      
      After the Salzwedel boats had completed workup and torpedo training, Dönitz initiated the first experiments with coordinated
         group (or “wolf pack”) attacks against simulated “enemy” convoys in the Baltic Sea. He directed these exercises from a command
         ship equipped with a superb array of radio transmitters and receivers. He formed the boats into “patrol lines” to intercept
         convoys. When a boat found and reported the convoy, he directed the others to mass and attack. Although these war games were
         rigged to favor the U-boats, Dönitz was well satisfied with the outcome and more than ever convinced he was on the right track.
      

      
      There were many difficulties to be worked out. The most urgent was to find a way to add fuel-storage capacity, or bunkerage,
         to the Type VII. The engineer Thedsen, Dönitz remembered, provided the solution. He designed external “saddle” tanks that
         could be wrapped around the hulls amidships. These tanks increased the fuel storage capacity of the Type VII (from 67 tons
         to 108 tons). Nothing could be done about the first ten Type VIIs, but the extra tanks were incorporated in the seven Type
         VIIs of the second order (U-45 to U-51), which were designated Type VIIB.
      

      
      In midsummer 1937, Great Britain, in conformance with the terms of the Anglo-German Naval Treaty, notified Germany that it
         intended to increase its submarine force by 17,300 tons—from 52,700 tons to 70,000 tons. Still adhering strictly to the treaty,
         which limited Germany to 45 percent of the British submarine tonnage, the increase allowed Germany to increase its U-boat
         force by 7,785 tons. This dividend provoked another bitter dispute between Dönitz and the OKM. Dönitz again urged that all
         the new tonnage go for improved 500-ton mediums (Type VIIBs). The OKM again urged that the tonnage go for improved 750-ton
         large boats, the Type IXB. Raeder again ruled against Dönitz. He split the tonnage almost evenly between medium and large
         boats, ordering eight Type VIIBs (of 4,000 tons) and five IXBs (of 3,750 tons). Including this third order, after all the
         boats had been commissioned, the U-boat force was to be comprised of seventy-two boats aggregating 31,750 tons: thirty-two
         ducks, twenty-five medium Type VIIs, thirteen large Type IXs, plus the two large duds, U-25 and U-26.
      

      
      When Hitler commenced the rape of Europe in 1938, the embryonic U-boat arm deployed for war on three occasions: during the
         annexation (Anschluss) of Austria in March; the abortive attempt to absorb the Sudetenland area of Czechoslovakia in May; and the Munich Crisis
         of September, when Hitler gained the Sudetenland by diplomacy. On all three occasions, all thirty-six commissioned boats—including
         the six ducks at the submarine school—loaded war stores and sailed to predesignated stations in the North and Baltic seas,
         under Dönitz’s command, to fight a naval war with an array of potential enemies: France, Poland, the Soviet Union, and possibly
         even Great Britain. It was realistic training for the crews, but the exercises left no doubt that the U-boat arm was absurdly
         inadequate, both in size and weaponry, for the tasks envisioned.
      

      
      In late May of 1938, after Hitler had been rebuffed and humiliated in his first attempt to absorb the Sudetenland, he summoned
         Raeder to the Reichs Chancellery and presented him with astounding news. Reversing all previous directives, Hitler informed
         Raeder that the Kriegsmarine must now consider “the possibility” of Great Britain as a naval opponent. Hitler would continue to court the appeasing British
         government; seeking to cement the friendship, but at the same time, he wanted Raeder to lay firm plans for a huge naval buildup,
         to include “big warships” for “political purposes”—that is, “symbols of power” that were to “influence England not to join
         the other side in case of any political difficulties arising between us and any other nation.” Hitler also wanted more U-boats.
         He would invoke the escape clause in the Anglo-German Naval Treaty, which, under certain circumstances, allowed Germany parity
         with Great Britain in submarines—a planned 70,000 tons.
      

      
      Raeder assumed that Hitler intended to promptly invoke the submarine escape clause, but owing to the tense political situation
         that developed in the Munich Crisis, Hitler deferred naval negotiations. Nonetheless Raeder—in technical violation of the
         treaty—proceeded with plans to order thirty-six more U-boats, comprising 25,250 tons. Again Dönitz and the OKM locked horns over tonnage allocation, and again Raeder ruled against Dönitz. The final
         order included nine Type IXs (for 6,750 tons), two very large Type XB minelayers (for 3,600 tons), two huge Type XI “U-cruisers”
         mounting four 5″ guns in two turrets (for 6,000 tons), and seventeen Type VIIs (for 8,500 tons). The Type VIIs, which Dönitz
         urgently needed, comprised only 34 percent of the total new tonnage.
      

      
      That year—1938—Dönitz received nine newly commissioned boats. These included the first of the Type VIIBs with the “saddle”
         fuel tanks, U-45; the first of the large Type IXs, U-37; and the first of the improved ducks, U-56 and U-57, designated Type IIC. These, and the sister ships to come, were assigned to three new flotillas, named for Imperial Navy
         submarine heroes: Bernhardt Wegener, Paul Hundius, and Hans Joachim Emsmann. The VIIBs were to form the Wegener Flotilla,
         the IXs the Hundius Flotilla, and the IICs the Emsmann Flotilla.
      

      
      Meanwhile, in the last days of 1938, the OKM finalized plans for expansion of the Kriegsmarine. Known as the Ziel (Target) Plan, or Z Plan, it was an admiral’s dream. It recommended a surface ship force of seventeen capital vessels (six
         super-battleships of 72,000 tons each, four large battleships, four aircraft carriers, three battle cruisers), three “pocket”
         battleships, five heavy cruisers, forty-eight light cruisers, sixty-eight destroyers, ninety motor torpedo boats, numerous
         minelayers and minesweepers, and a host of auxiliaries and small craft. When completed in 1948, the Kriegsmarine was to comprise over one million tons of surface warships.
      

      
      The Z Plan also included a plentitude of U-boats—a total of 249, comprising about 200,000 tons. But the proposed mix was another
         sharp defeat for Dönitz, who had not been consulted. The OKM recommended sixty small Type IIs, twenty-seven huge “U-cruisers”
         and minelayers, sixty-two large Type IXs, but only 100 medium Type VIIs. If this mix was approved, it meant that 75 percent
         of the submarine force (150,000 tons) would be composed of U-boats Dönitz did not deem desirable, leaving only 25 percent
         (50,000 tons) for the 500-ton medium Type VIIs he considered to be most effective for his evolving doctrine.
      

      
      Dönitz did his utmost to modify the Z Plan to fit his concepts. He wrote a monograph, Die U-bootswaffe (The U-boat Arm), propagandizing for U-boats. For security reasons he did not describe his “wolf pack” concept, but he advocated a “trade
         war” by U-boats and stressed the advantages of the night surface attack, doubtless to counter the views at the OKM that U-boats
         were highly vulnerable to sonar and aircraft attacks and were therefore of limited utility and value in British waters.* He also enlisted the political help of the biggest gun at hand: fleet commander Hermann Boehm, who advised the OKM that in
         a naval war with Great Britain he would rank U-boats and mines at the top of a list of desirable weapons. When Raeder presented
         the Z Plan to Hitler, the Führer approved it without change, but with one stipulation. Hitler demanded that the force envisioned
         be completed not by 1948 but by 1945. To assure that this deadline could be met, Hitler guaranteed Raeder that the Kriegsmarine was to have “priority over programs of the other services.”
      

      
      The adoption of the Z Plan was a flagrant violation of the spirit and terms of the Anglo-German Naval Treaty. It was to be
         kept secret until Hitler could devise a politically expedient way to abrogate the treaty and blame the break on the British.
         Meanwhile, Berlin would pretend to adhere to the treaty. As a part of that pretense, on December 12, 1938, the Foreign Minister,
         Joachim von Ribbentrop, belatedly invoked the submarine escape clause, which legally permitted Germany to build to parity
         with Great Britain, or 70,000 tons of U-boats. This move came as a nasty shock to the Admiralty, but the British government
         accepted the declaration without objection.
      

      
      A month later, in January 1939, Raeder ordered another sixteen new U-boats, comprising about 13,000 tons. These additions
         were to bring the U-boat arm to parity with the British by 1942—118 boats comprising 70,000 tons. Again Dönitz lost the debate
         on type allocation. Raeder directed that about half the new tonnage (6,500 tons) be assigned to build another very large Type
         XB minelayer and two more huge Type XI U-cruisers. The other half of the tonnage was assigned for Type VIIs. This was the
         last U-boat order placed in compliance with the submarine tonnage limits of the Anglo-German Naval Treaty. When these orders
         had been fulfilled in 1942, the U-boat arm was to consist of the following types and tonnages:
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      This mix was, of course, far from satisfactory to Dönitz. The Type VII, which he desired above all others, still comprised
         only 39 percent of the total tonnage. Moreover, the total number of VIIs—fifty-five—to be completed by 1942 was less than
         one-fifth the number he deemed necessary for a decisive attack on the British merchant marine.
      

      
      Abrogating the agreements reached with Great Britain and France at Munich, in March 1939, Hitler occupied the rest of Czechoslovakia
         by bluff and political intrigue and rode triumphantly into Prague. That outrage overshadowed another Nazi conquest a week
         later when the Kriegsmarine reclaimed Memel, Lithuania, for Germany in another bloodless operation. As Hitler had correctly foreseen, neither France
         nor Great Britain lifted a finger to assist Czechoslovakia.
      

      
      Having flanked Poland, Hitler intended to absorb that nation by bluff and intrigue as well. Should those methods fail, he
         advised his military chiefs, the Wehrmacht, Luftwaffe, and Kriegsmarine should be prepared to seize Poland by military force, no later than September 1, 1939.
      

      
      The Nazi rape of Czechoslovakia produced an unexpected reaction among the citizens of Great Britain. They rose up in fury
         and demanded that the chief appeaser, Prime Minister Neville Chamberlain, draw a line on Hitler’s aggression. Confronted with
         this public outrage and the possibility of his ouster, Chamberlain was compelled to declare that should France honor its long-standing
         mutual defense treaty with Poland, Great Britain would support France.
      

      
      Hitler seized upon the Anglo-French guarantees to Poland as a pretext for abrogating the Anglo-German Naval Treaty. He did
         so publicly, in a sarcastic speech to the Reichstag on April 28. Soon thereafter the Kriegsmarine laid the keels for the two super-battleships, Bismarck and Tirpitz. Despite these provocations and the public indignation and the stepped-up military preparations in Great Britain, Hitler
         continued to assert to his Nazi cohorts that neither Great Britain nor France would fight for Poland. Believing Hitler would
         pull another political rabbit out of his hat, Raeder naively—and irresponsibly—assured the Kriegsmarine that there would be no war with Great Britain.
      

      
      Dönitz was more convinced than ever that the opposite was the case. He believed that the “high state of tension” which Hitler
         had created between Great Britain and Germany could explode “into actual hostilities at any moment.” He therefore pleaded
         with Raeder and the OKM to approve a rapid increase in U-boat orders, with a major emphasis on Type VIIs, and to authorize
         theretofore prohibited U-boat exercises in the Atlantic Ocean. He got nowhere with his pleas for an increase in U-boat orders—the
         available shipyards were already jammed—but Raeder did permit the Atlantic exercises.
      

      
      These exercises culminated in May 1939 with group or “wolf pack” attacks against a simulated convoy, composed of some Kriegsmarine vessels assigned to the annual fleet cruise to Lisbon and the western Mediterranean. A total of fifteen VIIs and IXs from
         the Salzwedel, Wegener, and Hundius flotillas participated. The “convoy” consisted of four German surface ships: a tanker,
         a freighter, Dönitz’s “command ship,” Erwin Wassner, and the Flotilla Salzwedel tender, Saar—the latter two vessels alternating as targets and defending escorts.
      

      
      The fifteen U-boats deployed in five packs of three boats along a patrol line several hundred miles long. One pack quickly
         “found” the “convoy” and radioed a contact report to the other boats. In spite of clever evasive and defensive measures by
         the convoy—and extremely foul weather—the other boats converged on the target and attacked it relentlessly for over forty-eight
         hours, May 12 to 14. At the end of the exercise, thirteen of the fifteen boats converged for the final “kill.”
      

      
      The exercise was wholly artificial and weighted to favor the U-boats. There were serious lapses in communications and tracking
         and gross errors in position reporting. Nonetheless, Dönitz could not have been more pleased. In a lengthy after-action critique,
         he concluded that the “principle of fighting a convoy of several steamers with several U-boats” was “correct” and that “the
         convoy would have been destroyed.” His group or “wolf pack” concept was therefore a sound one for defeating Great Britain;
         he renewed his pleas to Raeder for a step-up in the construction of Type VIIs.
      

      
      Absorbed in the grandiose Z Plan, the OKM emphatically disagreed with Dönitz. The senior submarine planner at the OKM, Werner
         Fürbringer, a rear admiral and an assistant to Raeder’s chief of staff, Otto Schniewind, framed the response. “At the present
         moment,” Fürbringer wrote, “U-boat blockade of England has very little prospect of success for Germany. Any contradictory
         opinion, which takes comfort in the large number of our U-boats or in the idea that the English U-boat defense will not be
         effective far out in the Atlantic, can be dismissed as misleading” and, furthermore, it would be “irresponsible to commit
         the valuable U-boat crews” to such a war. “It can be taken as proven,” Fürbringer went on, “that every English convoy, no
         matter whether it operates along the coast or on the high seas, will be secured by defensive forces, fully capable of destroying
         with certainty any attacking U-boat, even under the surface.” In support of his argument, Fürbringer stressed the effectiveness
         of British sonar and predicted that the British would again resort to defensive minefields, which had been so deadly effective
         against U-boats in World War I. Until U-boats could be made “sonar-immune,” it was pointless to even consider starting a U-boat
         campaign against British commerce.
      

      
      The Fürbringer paper dismayed and enraged Dönitz. In response he drafted a reply for Fürbringer’s superior, Otto Schniewind,
         vigorously rebutting Fürbringer’s arguments point by point. Going a step beyond—a large and career-risking step—he communicated
         his arguments directly and emphatically to Raeder, and asked that Raeder in turn place his views “before Hitler.” Hitler’s
         response, relayed to Dönitz through Raeder, was, as Dönitz remembered it, that “he would ensure that in no circumstances would
         war with Great Britain come about. For that would mean finis Germaniae. The officers of the U-boat arm had no cause to worry.”
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      On August 15, 1939, Grand Admiral Erich Raeder, chief of the Kriegsmarine, directed his staff, the OKM, to send a war alert to Karl Dönitz, commander of the German submarine force. The message stated
         that all senior submarine staff officers and U-boat commanders were to report for a “reunion” on August 19 at Dönitz’s headquarters
         on the submarine tender Hecht, moored at a naval pier in Kiel. The word “reunion” was a coded order to deploy the German submarine force for war—merely
         four days hence.
      

      
      Dönitz rushed back from leave the following day. Others concerned reported on board Hecht that day or the next in high excitement. When all had gathered, Dönitz outlined the complicated geopolitical situation that
         had developed, the perils entailed, and the submarine war plans.
      

      
      The Führer, Adolf Hitler, had definitely made up his mind to invade Poland. The date had been moved forward from September
         1 to August 26. Great Britain and France had pledged to come to Poland’s aid. Although Hitler did not believe the British
         or French would fight, Dönitz thought otherwise: War with those nations was not only possible, but probable. There was a further
         complication. To avoid the prospect of a two-front war, Hitler was attempting to negotiate a nonaggression pact with the Soviet
         Union. But, so far, Joseph Stalin was foot-dragging. Conceivably, Moscow might reject Hitler’s overtures and align with London
         and Paris and pledge support for Warsaw. The Kriegsmarine therefore had to be prepared for numerous, dizzying contingencies: war with Poland alone; war with Poland assisted by Great
         Britain and France; war with Poland assisted by Great Britain, France, and the Soviet Union; war with Poland assisted only by the Soviet Union.
      

      
      The Kriegsmarine was by no means prepared for a naval war with Great Britain and France. Notwithstanding the naval arms-limitations treaties
         of the 1920s and 1930s, those nations combined had an awesome array of surface ships: twenty-two battleships and battle cruisers,
         seven aircraft carriers, eighty-three cruisers, and countless destroyers, plus seven new battleships and eight carriers under
         construction. Against that the Kriegsmarine had two battleships (Bismarck, Tirpitz), and one carrier (Graf Zeppelin) under construction, two battle cruisers (Gneisenau, Scharnhorst) in commission but not combat-ready, three “pocket” battleships (Deutschland, Admiral Graf Spee, Admiral Scheer), of which only two were combat-ready, eight conventional cruisers, and about twenty destroyers in various stages of readiness.
         Altogether the Allies enjoyed a superiority of ten-to-one in surface ships.
      

      
      Great Britain and France likewise enjoyed a superiority in numbers of oceangoing submarines. Great Britain had about fifty
         in commission, France about seventy, for a total of about 120. Against that the Kriegsmarine had twenty-seven. Not all the Allied submarines were of good quality or combat-ready, but the same was true of the German
         submarines. Of the twenty-seven oceangoing German boats in commission, two large ones, U-25 and U-26, were experimental and not really suitable for combat and five were brand new or in shipyards for extended refit or overhaul,
         leaving only twenty fully (or nearly) ready for war on August 19.
      

      
      In addition, the Germans had commissioned thirty pint-sized, 250-ton submarines—the so-called ducks. The ducks were used principally
         for basic or advanced training purposes, but they had three torpedo tubes and could carry six torpedoes or nine mines. Therefore
         all but one duck (U-11), which had been permanently detached for experimental work, could be assigned to limited combat roles in the North Sea or
         Baltic Sea. About eighteen of the twenty-nine ducks were fully (or nearly) ready for combat on August 19.
      

      
      The Kriegsmarine war plan was designed to make the best of the several contingencies. The two combat-ready “pocket” battleships, Admiral Graf Spee and Deutschland, each with one supply ship, were to slip secretly to sea and take up waiting positions in the North and South Atlantic. Sixteen
         of the twenty combat-ready oceangoing submarines were to occupy waiting positions off the Atlantic coasts of Great Britain
         and France and off the Strait of Gibraltar. Seven ducks were to take up waiting positions in the North Sea. Should Great Britain
         and France declare war, the “pocket” battleships and submarines in the Atlantic were to operate offensively against the maritime
         forces of those nations; the submarines in the North Sea, offensively and defensively. The remaining combat-ready naval forces,
         including four oceangoing submarines and eleven ducks, were to operate offensively in the Baltic Sea against the tiny Polish
         Navy (five submarines, four destroyers, several minelayers) or, if necessary, the more formidable Soviet Navy.
      

      
      That was the plan. Should Great Britain and France declare war, Raeder had no illusions about the outcome. The best that the
         men of the Kriegsmarine could do, he wrote in his memoir, was to “go down fighting” and “show that they knew how to die gallantly.”
      

      
      The “pocket” battleships and submarines deployed in secrecy per plan, August 19 to August 23. The Admiral Graf Spee, her supply ship Altmark, and fourteen oceangoing U-boats loaded with torpedoes sailed on the night of the 19th. Two other oceangoing U-boats, delayed
         in the shipyards, sailed on the nights of August 22 and 23. The Deutschland and her supply ship Westerwald sailed on the night of the 23rd. That same night the North Sea U-boat force (seven ducks) and the Baltic Sea U-boat force
         (three oceangoing boats and eleven ducks) sailed to waiting positions. In total, thirty-four of the fifty-seven commissioned
         U-boats (65 percent) deployed: sixteen to the Atlantic, seven to the North Sea, and eleven to the Baltic Sea.
      

      
      Hitler’s negotiations with Stalin, meanwhile, proceeded at a maddeningly slow pace. On August 20 Stalin agreed to a preliminary
         trade agreement, but this hardly satisfied Hitler. That day Hitler intervened directly, cabling Stalin to suggest that he
         receive the German Foreign Minister von Ribbentrop, who would have full powers to sign a treaty on behalf of Germany. Stalin
         agreed to see von Ribbentrop on August 23 and that same night, to Hitler’s immense relief, Stalin signed the pact. The published
         treaty (binding for twenty years) specified that neither Germany nor Russia would attack the other or support a third party,
         or a coalition, in an attack on one or the other. The unpublished protocols and agreements doomed Poland and the Baltic States.
         Germany and the Soviet Union would invade Poland and divide that nation roughly in half at the Vistula River. The Soviet Union
         was to exercise “influence” over Finland, Estonia, and Latvia, while Germany was to exercise “influence” over Lithuania.
      

      
      D day for the invasion of Poland remained fixed for August 26. But on the day before, Hitler received several pieces of news
         that gave him pause. The British announced ratification of a formal mutual assistance pact with Poland, which iterated in
         no uncertain terms Britain’s determination to fight for Poland. The French ambassador called on Hitler to make it crystal
         clear that France would do likewise. A letter arrived from Italian dictator Benito Mussolini, stating that Italy was not prepared
         for war and could not immediately go to war against Great Britain and France unless Hitler provided Italy with enormous quantities
         of military supplies. As a result of these developments, Hitler postponed the invasion from August 26 to its original date,
         September 1, gaining time for another attempt to negotiate Great Britain and France into neutrality.
      

      
      The frantic diplomacy and the postponement of D day prompted the OKM to realign the U-boat deployment. The pact with Stalin
         reduced naval requirements in the Baltic Sea; the belligerent statements from London and Paris made it prudent to deploy more
         U-boat strength to the west. Accordingly, between August 23 and 28 Dönitz shifted four oceangoing U-boats and ten ducks from
         the Baltic Sea to the North Sea. One oceangoing boat, U-36, sailed to backstop the ducks in the North Sea; the other three were held in reserve.
      

      
      By August 28, two other oceangoing U-boats had completed refits. The first was the big, unsteady Type I, U-26. The OKM directed Dönitz to load her with mines and six torpedoes. In event of war, U-26 was to lay mines off Portland, a British naval base facing the English Channel. Although the boat was not really suitable
         for combat, after laying the mines she was to attack Allied shipping with her six torpedoes. The second boat was a new Type
         VIIB, U-53, flagship of the Wegener Flotilla. She sailed last (with flotilla commander Ernst Sobe on board), raising the number of boats
         for the Atlantic, including the minelayer U-26, to eighteen.*

      
      The deployment of the Atlantic boats was dictated by their fuel capacity—or range. Six medium-range Type VIIs of the Salzwedel
         Flotilla were to patrol individually in a semicircle off the Atlantic side of the British Isles. Six new VIIBs of the Wegener
         Flotilla, with twice the fuel capacity, were to patrol individually on a similar arc, but farther out—or westward—and southward
         to the Bay of Biscay. Five big long-range IXs of the Hundius Flotilla, with flotilla commander Werner Hartmann embarked in
         U-37, were to patrol a southern area off the Iberian Peninsula and the Strait of Gibraltar. The minelayer, U-26, was to wait for final orders off the west end of the English Channel.
      

      
      To minimize the possibility of detection, the eighteen Atlantic-bound U-boats did not use the convenient English Channel.
         They went the much longer way, around the north end of the British Isles, remaining submerged in daytime, avoiding all contact
         with shipping. It was a slow, tedious, fuel-consuming journey during which all boats maintained absolute radio silence.† None was detected. Nor were the two “pocket” battleships. Upon reaching the Atlantic, the U-boats took up preassigned waiting
         stations.
      

      
      The North Sea U-boat force was composed, finally, of seventeen ducks and the oceangoing Type VII, U-36. In event of war, five ducks were to lay mines in English and French ports. Two ducks were to patrol offensively off the
         northeast coast of Scotland, in hopes of mounting surprise torpedo attacks on British men-of-war. The other ten ducks and
         the U-36 were deployed in defensive patrol lines in the North Sea to warn of and thwart attempts by the Royal Navy to counterattack
         toward Germany.
      

      
      While the U-boats were taking up positions, Raeder met with fleet commander Hermann Boehm and Dönitz in Kiel. Believing that
         a naval war with the west was inevitable, Boehm and Dönitz urged Raeder to scrap the big ships of the grandiose Z Plan and
         approve an “emergency” plan to build with all possible speed 300 U-boats, to include at least 200 improved Type VII mediums.
         Dönitz remembered later that Raeder verbally “approved” the proposal and directed Dönitz to submit his ideas in writing to
         the OKM through channels. A few days later, the OKM scrapped the Z Plan and adopted the Dönitz plan to build hundreds of U-boats. But this drastic—and historic—change in direction
         required Hitler’s approval and he was too busy with Poland to deal with naval matters.
      

      
      The Germans invaded Poland on September 1. Per plan, the Kriegsmarine supported the Wehrmacht and Luftwaffe by attacking the Polish Navy and bombarding shore installations. Three Type II ducks, basing from Memel, joined the attacks.
         Two ducks claimed to have sunk Polish submarines, but in fact, all five Polish submarines (big French-built minelayers) got
         away. Three ran to internment in neutral Sweden. Two, Wilke and Orzel, eventually escaped from the Baltic Sea and joined the Royal Navy, as did three of the four Polish destroyers.
      

      
      On September 3, the British and French declared war on Germany. But the Allies were powerless to help Poland. The Soviet Union
         invaded Poland from the east on September 17. Caught between the Germans and Russians, Polish forces fought heroically, but
         were overwhelmed and surrendered on September 27. On that day Poland ceased to exist.
      

      
      
      THE BOAT

      
      The medium, 500-ton Type VII oceangoing boat U-30 patrolled a waiting station, designated U, about 150 miles west of Scotland. To the south of her, five identical sister ships
         of the Salzwedel Flotilla occupied waiting areas west of the British Isles. These six Type VIIs represented one-third of the
         German submarine force deployed in the Atlantic.
      

      
      The U-30 was one of ten Type VIIs that had been commissioned in the prewar years. A forerunner for the improved mediums in being or
         under construction (Types VIIB and VIIC), she was three years old and was commanded by a twenty-six-year-old lieutenant, Fritz-Julius
         Lemp. Born in China on the eve of World War I, the son of a German Army officer, in 1931, at age eighteen, Lemp had joined
         the Reichsmarine and had served on continuous active duty for eight years. In his fifth year, 1936, he had joined the embryonic U-boat arm.
         After submarine school and a tour as a watch officer on the Type VII U-28 and further schooling to qualify for a captaincy, in November 1938 Lemp had been promoted to command U-30. In a recent peacetime drill U-30 had survived a near-fatal collision with her sister ship, U-35. Lemp had demonstrated remarkable coolness and control in that crisis, earning the praise not only of Dönitz and Salzwedel
         Flotilla commander Hans Ibbeken, but also his crew—three other officers and forty enlisted men.
      

      
      With the improvements incorporated in the later models, U-30 was the submarine type Dönitz favored most. Overall she measured 211 feet and had a beam of 19 feet. Inside her cigar-shaped
         pressure hull, which was divided into six fore-to-aft compartments of nearly equal size, she was much smaller: about 142 feet
         long and about 10 feet wide in most areas. She was exceedingly cramped—a claustrophobe’s worst nightmare.
      

      
      The bow compartment contained U-30’s main firing battery: four torpedo tubes, the standard armament of all oceangoing U-boats in commission or under construction. The U-30 carried ten torpedoes in this space, four in the tubes and six reloads—two stored above the deck plates and four in the bilges.
         The compartment also served as living quarters for the chief torpedoman and for about twenty-four of the lowest-ranking seamen
         and mechanics (stokers or firemen). They shared twelve collapsible bunks, built in along the bulkheads, and four hammocks
         slung in the overhead. They ate meals on small, collapsible wooden tables, while sitting on the lower bunks. The space was
         so densely packed with torpedoes, gear, and men that it was impossible to stand erect and there was scarcely room to move.
         Some submariners half jokingly called it “the cave.” A more fitting description might be “snake pit.” As in all ships, the
         bow compartment took the worst pounding in a heavy sea. The one advantage to living all the way forward was that there was
         no “through” traffic.
      

      
      Like all the U-boats deployed in the Atlantic, the U-30 carried two types of torpedoes, both with 616-pound warheads: the older “air”-propelled torpedoes (G7a) and the new, top
         secret, battery-propelled, wakeless or “electric” torpedoes (G7e). Both types were 23½ feet long and 21 inches in diameter
         and weighed about 4,000 pounds, or two tons. The air torpedoes were fitted with pistols that could be set for either impact
         or magnetic detonations; the electrics only with magnetic pistols. Both types had to be thoroughly checked every three or
         four days to make certain the complicated propulsion, steering, and depth-setting mechanisms were in proper working order,
         especially that the batteries of the electrics were warm and fully charged. The torpedo maintenance disrupted sleeping and
         eating routines. The bunks had to be trussed up and the eating tables stored away to make room to pull the torpedoes partway
         from the tubes for servicing and to take up the deck plates to get at the reloads in the bilges. Those who lived in the compartment
         prayed for action; with the firing of each torpedo, they gained slightly more living space.
      

      
      The next compartment aft was less forbidding. Below the deck it contained one-half (sixty-two large cells) of the boat’s batteries.
         Above the deck were sleeping and eating accommodations for nine men: the captain, the three officers, and five other senior
         petty officers, midshipmen, or apprentice engineering officers. The captain’s bunk, which could be sealed off by a sliding
         curtain, was on the port side aft. Directly across the passageway from his bunk were the sonar and radio rooms. The other
         eight men slept in built-in bunks along the port and starboard bulkheads. The captain and the officers ate on a small folding
         table in the aisle, sitting on facing lower bunks, making way for traffic to and from the bow compartment. To soften the atmosphere
         of the compartment—and perhaps to add a touch of elegance—the lockers and closets were faced with a veneer of varnished wood.
      

      
      Toilet facilities on U-30 were primitive. There were two heads, or toilet bowls, placed in closets about the size of a telephone booth. One was located
         on the starboard side, forward in the officers’ compartment; the other aft, adjacent to the galley. However, inasmuch as the
         boat had limited food-storage space, the aft toilet closet had been taken over for that purpose. The toilet in the officers’
         compartment thus served all forty-four men. Since the fresh-water supply was also limited, no one was permitted to bathe with
         fresh-water and beards were encouraged. Body odors were masked with sweet-smelling lotions.
      

      
      The next compartment aft—the control room—was located almost exactly amidships. This was the working headquarters of the boat,
         somewhat comparable to the bridge of a surface ship. Merely twenty feet in length, it was crammed with machinery for operating
         the boat, surfaced or submerged: controls for the rudder and diving planes, engine-order telegraph, gyro compass, blow and
         vent valves for the ballast and other tanks, navigational plotting desk, the business end of one of the two periscopes. A
         six-foot man could stand erect, but just barely. Dials and gauges of every description occupied every square inch of the curved
         bulkheads and the low overhead. To the nonsubmariner, the control room was an unbelievably cramped space with an incomprehensible
         array of gear, but to the submariner, every dial, gauge, and valve was well understood—and vital to his well-being and safety.
      

      
      The center of the control room was dominated by the lower skirt of a large cylindrical tube, with a ladder inside, leading
         to the conning tower. That small, misnamed* place was a miniature combat center. It contained a duplicate helm station, gyro-compass repeater, engine-order telegraph,
         the business end of the slim attack periscope (which generated less wake), and the torpedo angle and depth-setting solver.
         During submerged attacks, the captain manned this periscope. He orally passed data (target size, estimated speed and range,
         angle on the bow, etc.) to the officer manning the torpedo data solver and gave steering orders to the helmsman and depth-control
         instructions to those in the control room below.
      

      
      The conning tower was also part of the emergency escape system. The main challenge of escaping from a disabled sunken submarine
         was to get a hatch open against the massive outside sea pressure. To escape from a Type VII boat, the men followed this procedure.
         First, all hands gathered in the control room, sealed its fore and aft watertight doors, and strapped on oxygen-breathing
         apparatus. Next they flooded the control room with seawater to a level above the skirt on the tube leading to the conning
         tower. Then they bled high-pressure air into the compartment from overhead outlets. The pressurized air pushed downward on
         the seawater, forcing it up through the skirt into the conning tower. The men then gradually increased air pressure on the
         water, compressing it until the inside water pressure equalized with the outside water pressure. When that equilibrium was
         established, the hatch in the conning tower, leading to the bridge, would open freely. The men escaped by ducking under the
         skirt, going up through the flooded tube to the flooded conning tower, thence to the bridge and onward to the surface.†

      
      The compartment aft of the control room was less austere. Below, it contained the other half (sixty-two large cells) of the
         boat’s batteries. Above the deck plates, there were eight built-in bunks for the petty officers and thirty-six small woodfaced
         lockers, each measuring about one cubic foot, where the enlisted men stored  personal valuables, such as money, official papers, pictures, and cigarettes. The men who lived in this compartment also ate
         on wooden tables in the aisle, sitting on lower bunks and giving way to traffic, which was usually heavier in this area. The
         ship’s galley, where food for all forty-four men on the boat was prepared, was located in the after port side of this compartment.
         The galley consisted of a miniature three-burner electric range with hood, two small ovens, and a platter-size sink. The cooks
         had to carry the food from the galley to the bow compartment and to the officers’ compartment, then collect the dirty pots
         and plates.
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      The food on U-30, like the other VIIs, was considered to be excellent, but the diet was limited by the lack of storage space and refrigeration.
         Every nook and cranny of the boat had been utilized for storing potatoes, cheese (in several varieties), and countless cans
         of coffee, tea, milk, fruits, and sweets. Hard-crusted black bread was stored in mesh-net hammocks in the overheads. In addition,
         U-30 carried a stock of canned bread, which, it was believed, would not mold. Scores of large sausages and smoked meats of every
         kind hung from the overhead all through the boat, giving the effect of a German butcher’s shop.
      

      
      The next compartment aft—the fifth from the bow—was the diesel-engine room. It contained two large, noisy 1,160-horsepower
         engines, one to port, one to starboard. Air for the engines was supplied by a large pipe—the main induction—running outside
         the pressure hull up into the bridge structure, with the intake at maximum possible elevation above sea level. The engine
         exhaust was piped overboard mixed with seawater to minimize smoke. The engine room also contained the main air compressor
         for charging the compressed-air storage bottles, and a small distiller for making fresh water from seawater. The output of
         the distiller was used mainly to refill the 124 battery cells, which ran hot and therefore evaporated water at a fairly high
         rate.
      

      
      The last, or stem, compartment was known as the electrical room. It contained two 375-horsepower electric motors, or more
         precisely, motor-generators. The main driveshafts of the diesel engines ran through the core of the motor-generators. When
         the diesels were operating, either or both motor-generators could be clutched onto the turning driveshafts to serve as generators
         to charge the batteries. Or, as a fuel-saving (and range-extending) measure, the power produced by one motor-generator, operated
         by one diesel engine, could be routed to the other motor-generator to turn the other shaft.* Upon diving, when both diesels were shut down, the motor-generators were clutched to the driveshafts, drawing power from
         the batteries.
      

      
      The U-30 and her nine Type VII sister ships were equipped with a stern torpedo tube, but it was located inconveniently outside the
         pressure hull and had to be fired by remote controls in the stern room. The tube was loaded in port with an air torpedo, which
         required less care and warmth than an electric. The tube could not be reloaded at sea. This inconvenience had been corrected
         in the next generation of mediums (VIIB, VIIC) by locating the tube inside the stern compartment and providing space for one
         reload under the deck plates.
      

      
      Finally, there was the bridge, located atop the conning tower. During travel on the surface, when the boat was most vulnerable
         to detection by aircraft, four men were stationed on the bridge: the watch officer and three lookouts. Each man was supplied
         a pair of superb 7 × 50 Zeiss binoculars for searching the air and the horizon, which were divided into four 90-degree segments.
         Not an iota of slackness was tolerated; the safety of the boat depended upon the bridge watch’s ability to spot a plane or
         enemy warship in time to dive and evade. Failure to spot a threat to the boat could result in a formal investigation and harsh
         disciplinary measures.
      

      
      In pleasant weather a bridge watch was a welcome diversion from the crowded, smelly life belowdecks. It was also the only
         place where smokers were allowed to light up. But in heavy seas and cold weather, the bridge was miserable and dangerous and
         a poor place to smoke. Huge seas regularly smashed over the bridge, tearing at the men, who were tethered with safety harnesses,
         and soaking them to the skin. They came off watch wet and freezing, and often bruised and battered.
      

      
      During a night surface attack, the bridge was a battle station. While the captain remained below at a plotting board to size
         up the big picture, the first watch officer manned the firing binoculars, called the UZO, mounted over a gyro-compass repeater.
         He chose and lined up the targets in the UZO and, upon receiving authorization from the captain, gave the orders to shoot
         torpedoes at his targets. The three—or four—lookouts on the bridge during attacks were the most able on the ship, those with
         exceptional night vision. During the attacks they were not permitted to watch the action. They kept their binoculars glued
         on their 90-degree segment of the sky and horizon, to report whatever might appear.
      

      
      All oceangoing submarines of the world’s navies were equipped with a big topside gun. As in World War I, these were to be
         used to sink unarmed or lightly armed merchant ships and for special tasks and emergency defense. Like all Type VIIs, the
         U-30 mounted an 88mm (3.4″) fast-firing, good-quality, but unshielded naval gun. The ammunition for it was stored belowdecks and
         passed up hand-to-hand during a gun action. A specially trained supervising officer and a team of gunners conducted gun actions,
         seldom an easy task on the narrow, open, rolling and pitching deck, which was often awash with seawater.
      

      
      To an outsider, life on board U-30 was simply appalling. The crew had no extra clothing. What they wore was soon filthy. Their hair and beards were soon matted
         with diesel oil and brine. The boat stank of diesel oil and sweat and cooked food and sickening sweet lotions. Except when
         submerged, the boat plunged, rolled, and shook wildly. Seldom could one stand or walk without a handhold. Unless properly
         secured, crockery and other gear flew in all directions. Cold seawater washed down the conning-tower hatch into the control
         room. There was always a line—sometimes a very long line—at the single toilet, which gave off its own repugnant odors. The
         heating and ventilation systems were not adequate. The boat was either too cold or too hot—and always damp and clammy. The
         food, including the canned bread, rotted and molded. Much of the vital machinery, especially the high-performance diesels,
         constantly broke down, it seemed.
      

      
      But the young crew of U-30 took this discomfort and the danger in stride. The boat was a fighting machine, not a permanent home. A voyage was not forever, merely several weeks. When U-30 returned to port, the crew—like submariners everywhere—would be granted an extended rest period. The men could find comfort
         and cleanliness and room to stretch and unwind and, if desired, solitude and privacy on board the submarine tender or in barracks
         ashore or at home on leave. The men of the crew considered themselves a special breed—elite volunteers within the elite Kriegsmarine—and were proud of that distinction. And proud of U-30 and her nervy Captain Lemp, distinguished from the other men by his clean white cap. Not many men on U-30 would trade this arduous billet for any other duty.
      

      
      
      COMPLICATED RULES

      
      Believing that he might yet talk Great Britain and France out of going to war, before the invasion of Poland, Hitler imposed
         severe limitations on the two “pocket” battleships and the U-boats deployed for combat in the Atlantic and North Sea. The
         “pocket” battleships were not to commence any operations against Allied shipping or naval forces without Hitler’s specific
         approval. And, as Raeder remembered it, the U-boats “were likewise hedged with severe restrictions.”
      

      
      One of the first and most important rules Hitler laid down was that the U-boats were not to be concentrated, offensively,
         against enemy naval formations. The reasons were both political and practical. First, as Raeder put it, Hitler did not want
         to further antagonize the Allies by sinking a prestigious man-of-war. Second, as Dönitz put it, “U-boat operations against
         naval forces promised little hope of success.”
      

      
      On the eve of war, Britain’s Navy was dispersed and holed up in numerous heavily fortified bases, including Scapa Flow, Firth
         of Forth, Firth of Clyde, Portland, and Portsmouth. Even if the big ships put to sea, it would be very difficult for a U-boat
         to sink a major man-of-war, such as a battleship. There were not enough U-boats to cover the British bases in depth. The major
         ships were certain to be heavily escorted by aircraft and sonar-equipped destroyers and cruising at high speed (25 knots)—too
         fast for a U-boat to overhaul them and get into position to shoot torpedoes. A hit would be a matter of luck: the off chance
         that a U-boat lay almost directly on the path of an oncoming enemy man-of-war.
      

      
      For these reasons, Hitler had ruled that in the initial offensive U-boats were to concentrate primarily against merchant shipping.
         But, again for political reasons, that pressure was to be applied with utmost finesse. All U-boats were to adhere strictly
         to the 1930 Submarine Protocol, which Germany had signed in 1936. That protocol (Article 22) specified that with certain exceptions,
         ships were not to be sunk without warning. They were to be stopped and inspected, or “visited and searched.” If found to be
         an enemy ship or a neutral ship with contraband, inbound to an Allied port, they could be sunk, but only after the safety
         of the crew had been absolutely assured.
      

      
      The exceptions—ships that could be sunk without warning, in the German view—were:
      

      
      •	Troopships, i.e., vessels known from intelligence sources or actually observed to be carrying troops and war matériel.

      
      •	Vessels in convoy, or any vessel escorted by warships or aircraft.

      
      •	Vessels taking part in enemy actions or acting in direct support of enemy operations, including intelligence gathering.

      
      There were not enough U-boats to make any appreciable dent in the enormous Allied merchant fleet in the first offensive. Furthermore,
         most of the Atlantic boats had sailed on August 19 and were already low on fuel and provisions and would have to be recalled
         soon. Since there was no reserve to replace them, a “lull” or “gap” of several weeks would occur in U-boat operations. Therefore
         the initial U-boat offensive was shaped to achieve maximum psychological impact. The goal was to sink as many enemy ships
         in as many different locations as possible, giving the impression that U-boats were “everywhere,” thereby sowing confusion
         and panic and reviving memories of the costly World War I U-boat siege of England. So pressured, Hitler believed, the Allies
         might be less willing to continue combat in behalf of Poland.
      

      
      The decision to adhere strictly to the Submarine Protocol added great risk to the submarines’ tasks and reduced the odds of
         inflicting a dramatic first blow. The biggest risk was that during the visit and search procedure, when the U-boat was exposed
         on the surface, it might be surprised by an enemy warship or aircraft. To minimize the possibility of surprise by aircraft,
         the Atlantic boats were positioned well offshore—a hundred miles or more. This put them well to sea of the “choke points”
         in the British Isles, where shipping converged and congregated and thus made the job of locating ships much more difficult,
         especially in inclement weather.
      

      
      The restriction also virtually ruled out any chance that the ducks in the North Sea could contribute to the intended psychological
         impact by torpedo attack. The ducks were too small and underarmed (one dismountable machine gun on deck, which could be manned
         only in calm water) to stop, visit, and search a merchant ship. Moreover, it was believed, British aircraft patrolled all
         areas of the North Sea almost continuously in daylight, posing extreme dangers to those pint-sized boats. The best that could
         be expected of the ducks was a lucky torpedo hit on a British convoy, warship, or submarine and/or kills from the minefields
         some were to lay.
      

      
      Even so, there was a great deal riding on this first U-boat offensive. If Hitler’s political intuition was right, a smashing
         U-boat success might discourage the Allies from continuing the war, and Poland would have been gained at small cost to Germany.
         For those who did not believe the Allies would back away from war—and those included Raeder and Dönitz—it presented an opportunity
         to wrest Hitler’s attention away from the land war and focus it on naval warfare and to impress upon him the grave peril posed
         by the Allied naval powers. A successful U-boat opening blow could persuade Hitler to give the tiny U-boat arm the full backing
         it desperately needed to wage a credible naval war.
      

      
      On the day Great Britain and France declared a state of war with Germany, September 3 at 1256 hours Berlin time, the OKM sent
         an urgent, encoded message to all Kriegsmarine ships, U-boats, and shore stations: “Hostilities with England effective immediately.” A little over an hour later, at 1400,
         the OKM sent another urgent message: “U-boats to make war on merchant shipping in accordance with operations order,” meaning
         they were to observe strictly the Submarine Protocol or prize rules. Because theretofore the U-boats had been instructed not
         to attack any ships except in self-defense, Dönitz felt a clarification was required. From his shore headquarters in Wilhelmshaven,
         at 1550 German time, he radioed all U-boats: “Open hostilities against England immediately. Do not wait to be attacked first.”
      

      
      England, yes, but what about France? Believing that France might be even more easily dissuaded from war than Great Britain,
         Hitler had reached the drastic decision that U-boats should not attack any French ships of any kind. At 1752 that same afternoon,
         the Berlin naval staff addressed that matter with yet another message: “Boats are to take no hostile action against [French]
         merchant ships for the present, except in self-defense.”
      

      
      Another complication—and added danger! U-boats could not assume a ship was French merely because it flew a French flag or
         insignia. British ships or neutral ships with contraband might hoist French flags. Therefore all ships flying French flags
         would have to be stopped, visited, and searched to be certain they were French. If positively identified as French, they were
         to be allowed to sail on unmolested. This procedure could result in a great waste of time, during which the U-boat would be
         exposed to attack by enemy ships and aircraft.
      

      
      The limitations virtually ruled out all U-boat attacks at night. In darkness it would be difficult, if not impossible, to
         positively distinguish a blacked-out French merchant ship from a British merchant ship. Hence no U-boat commander could confidently
         attack any convoy at night, lest a French ship be sunk by mistake.
      

      
      At 1630 local time that day, Fritz-Julius Lemp in U-30 was cruising northwest of Ireland on the surface in the extreme northern sector of his patrol area. This put him about sixty
         miles south of Rockall, a barren sixty-three-foot rock projecting upwards from the sea. Until then, for purposes of concealment,
         Lemp had been keeping well off the normal sea-lanes. About that time, the bridge watch sighted a ship on the horizon, coming
         from the direction of the British Isles on a northwesterly course that was taking her unusually close to Rockall. Lemp hauled
         around on the surface to get on her track and dived for a closer periscope inspection.
      

      
      The two vessels closed at about 1900 (7 P.M.), by which time the daylight was fading. Through the periscope Lemp could see that she was a very large ship. She was blacked
         out and zigzagging and appeared to be armed with deck guns. On the basis of this hurried, overeager look, and her unusual
         track near Rockall, Lemp concluded the vessel must be a British armed merchant or auxiliary cruiser* on patrol and therefore fair game for an attack without warning. He sent his crew to battle stations and ordered two torpedoes made
         ready.
      

      
      At 1940 (7:40 P.M.) Lemp initiated the Atlantic U-boat war, firing the two torpedoes. The first ran true and struck the target squarely. The
         second malfunctioned and ran wild. Believing it might circle back and blow up U-30, Lemp dived deep to evade. When the danger had passed, he surfaced in the evening twilight and examined the listing target
         from the bridge through binoculars, edging ever closer, taking care to keep U-30 down-moon in the shadows. Since the ship did not appear to be sinking, Lemp fired a third torpedo, but it, too, malfunctioned
         or missed.
      

      
      Moving up quietly and close to the target, soon Lemp could clearly see its silhouette. He went below and checked the boat’s
         copy of Lloyd’s Register of merchant ships. He saw then that he had made an inexcusable and horrendous error. She was not an auxiliary cruiser, but
         rather S.S. Athenia, a well-known, sixteen-year-old, 13,580-ton British ocean liner of the Donaldson line. She was bound for Canada, jammed with
         1,103 men, women, and children, including 311 Americans who were fleeing the war. If there was any doubt in Lemp’s mind about
         the identity of the ship it was shortly removed. Athenia’s radio operator repeatedly telegraphed a plain language distress signal, giving her position and the three-letter code,
         SSS, meaning she had been attacked by a submarine. All this was clearly audible on U-30’s radio receiver.
      

      
      Lemp then compounded the error. He had been ordered to maintain radio silence to conceal his presence, but the distress signal—and
         SSS—from Athenia had already given him away. He would not have unduly jeopardized the safety of his boat by breaking radio silence to inform
         Berlin or Dönitz of this egregious error, thereby giving the German government timely notice of a public storm certain to
         arise. Possibly fearing that he might be recalled and relieved—or perhaps harshly punished by the Nazi government—Lemp sent
         no message, thereby leaving Berlin and Dönitz completely in the dark.
      

      
      Nor did Lemp make any effort to render assistance to Athenia’s passengers and crew. Fortunately the seas were calm and the weather was good, and Athenia remained afloat until the following morning, enabling passengers and crew to abandon ship in an orderly manner. Three merchant
         ships and three British destroyers raced to the rescue and, as a result, the loss of life on Athenia was not calamitous: 118, including twenty-eight Americans, some deaths being caused when one of the rescue ships, the Norwegian
         freighter Knut Nelson, clumsily churned up a lifeboat with her propellers.*

      
      The hue and cry arising from this first U-boat sinking of the war was thunderous. Although the casualties had not been heavy,
         the incident evoked the horror of the 1915 Lusitania sinking in which 1,198 people, including 128 Americans, had perished. The Admiralty hurried to inform the media that Athenia had been sunk by a torpedo from a U-boat, which had been seen by some passengers. The obvious implication was that Germany had abrogated
         the Submarine Protocol and had launched World War II with a barbarous and inhumane campaign of unrestricted submarine warfare.
      

      
      Berlin and Dönitz first learned of the Athenia sinking from radio news broadcasts. It came as a rude shock. Such was the care that had been exercised, both in oral and
         written orders, to avoid a violation of the Submarine Protocol, that it seemed inconceivable that the very first British ship—a
         passenger liner at that—had been sunk illegally. It was a terrible blot on the honor of the Kriegsmarine. It was certain to undermine—and perhaps even collapse—Hitler’s attempts to negotiate Great Britain out of the war, and it
         would also seriously antagonize the United States.
      

      
      Such was the gravity of this matter that early on September 4, Raeder flew to Wilhelmshaven to confer with Dönitz. Together
         they reviewed the operational orders and patrol areas of the U-boats. Although both later stated otherwise, there is little
         doubt that they knew that morning that Lemp in U-30 had sunk Athenia. Owing to radio silence and his freedom to move about his assigned area, Lemp’s position was not precisely known. But Athenia definitely had been sunk within the boundaries of Lemp’s patrol zone, Area U.
      

      
      Hitler’s greatest concern was that the British would balloon the Athenia sinking into another Lusitania and generate sufficient outrage to pull the United States into the war. Before Raeder returned to Berlin, Hitler issued orders
         that Germany should categorically deny that a U-boat sank Athenia and characterize any charge that one did so as a false “British atrocity report.” The German Foreign Ministry issued the
         official denial at noon on September 4. The spokesman asserted that no U-boat could have sunk Athenia inasmuch as the northern boundary of the patrol zone of the nearest U-boat lay “seventy miles to the south.” The Germans
         claimed Athenia must have been sunk by a British mine or submarine.
      

      
      Hitler’s decision to lie about Athenia set in motion a complicated cover-up in which Raeder and Dönitz participated, Four days later, Raeder sent a telegram to
         a newspaper reporter (which was leaked to foreign naval attaches in Berlin) in which he stated that the British claim that
         Athenia had been torpedoed by a U-boat was an “abominable lie” because the nearest U-boat was “170 sea miles away” and, furthermore,
         the Kriegsmarine strictly adhered to international law, the prize rules in particular. Still later, with the full knowledge that U-30 had sunk Athenia, Hitler’s Propaganda Minister, Joseph Goebbels, published a preposterous article in Germany charging that the Admiralty had
         deliberately ordered the destruction of Athenia to curry favor with neutral nations and bring America into the war.
      

      
      The Athenia sinking led directly to further complications—and risks—for U-boat skippers. Insisting that there be no repetition of this
         politically disastrous sinking, Hitler imposed yet another restriction. On September 4, the OKM radioed Atlantic forces, including
         the “pocket” battleships and all U-boats: “By order of the Führer: No hostile action is to be taken for the present against
         passenger ships, even in convoy.”
      

      
      Although the order was no doubt meant to apply mainly to large ocean liners, it did not define “passenger ships.” Many ships, including tramp steamers, carried passengers. Were U-boat skippers to allow
         a tramp steamer with ten or twenty passengers to pass unmolested? If not, what was to be the cutoff point? Were “passenger
         ships” obviously transporting troops (and therefore “troopships” by the Submarine Protocol) likewise to be spared? Were convoys
         that included “passenger ships” to be unmolested out of fear that a stray torpedo might hit one? Unable to answer these questions
         or to clarify the order in any way, Dönitz was powerless to help his skippers.
      

      
      
      “WINSTON IS BACK”
      

      
      On the evening of September 3, while Lemp was torpedoing Athenia, Prime Minister Neville Chamberlain invited the sixty-five-year-old hawk and political exile Winston Churchill back into
         the government. The job: First Lord of the Admiralty, a post Churchill had held from 1911 to 1915. The Admiralty signaled
         his arrival with a message to all forces: “Winston is back.”
      

      
      Churchill’s appointment came as a tonic to the British. The Admiralty was in need of vigorous leadership. The senior admiral,
         First Sea Lord A. Dudley P. R. Pound, appointed the previous June, was not physically fit and not viewed as an inspiring leader.
         He suffered painfully from arthritis of the left hip. The official naval historian Stephen Roskill wrote, he had “no intellectual
         interest or social graces,” was “too addicted to extreme centralization,” and “loved schedules and Courts of Inquiry.” A senior
         Army general noted in his diary that during meetings of the chiefs of staff, Pound was “asleep 90 percent of the time” and
         “the remaining 10 percent” was “none too sure of what he is arguing about.” However, Churchill liked Pound and had confidence
         in him. Pound was a good balance wheel.
      

      
      Back in government harness and confronting Hitler, Churchill was a phenomenon: a tireless, pugnacious, mesmerizing genius
         with immense knowledge of military affairs. Working man-killing hours, he shook the staid Admiralty from top to bottom. From
         his office gushed a torrent of ideas (some of them harebrained) and memos demanding prominently “Action This Day.” He demanded
         prompt, incisive reports on every conceivable aspect of the Royal Navy. Nothing, it seemed, escaped his notice. His memos,
         which usually began, “Pray tell me …,” were facetiously called “The Lord’s Prayers.”
      

      
      Restricted for fifteen years by naval treaties, pinch-penny budgets, and the antiwar mood in England, the Royal Navy Churchill
         inherited was far superior to the Kriegsmarine but a pale reflection of its former self. Its main striking power consisted of twelve battleships, three battle cruisers,
         and six aircraft carriers. Ten of the battleships and two of the battle cruisers were of World War I vintage; two battleships
         (Rodney, Nelson) dated from 1927. The other battle cruiser (Hood, a huge 42,000 tons) dated from 1920. Three battleships (Queen Elizabeth, Warspite, Valiant) and two battle cruisers (Renown, Repulse) had been extensively modernized in 1936–1939. But Queen Elizabeth, Valiant, and Renown were back in the yards for major refits. Only one of the six carriers, Ark Royal, commissioned in 1938, had been built as such from the keel up; the other five were conversions dating from the 1920s.*

      
      The capital ships of the Royal Navy were divided between two fleets: Home and Mediterranean. The Home Fleet, commanded by
         Charles M. Forbes, consisted of seven battleships, two battle cruisers, and four aircraft carriers. The Mediterranean Fleet,
         commanded by Andrew B. Cunningham, based in Gibraltar and Alexandria, Egypt, consisted of three battleships and one aircraft
         carrier. The Home Fleet was supported by about twenty heavy and light cruisers; the Mediterranean Fleet by about six. Other
         heavy and light cruiser squadrons were scattered all over the globe. All forces were further reinforced by scores of fleet
         destroyers.
      

      
      The Home Fleet had three principal missions. The first and overriding task was to contain, neutralize, and destroy the surface
         forces of the Kriegsmarine and thereby deny it an opportunity to raid British shipping or attack England by shore bombardment. That task was to be accomplished
         in a replication of World War I naval strategy, by bottling up the Kriegsmarine in the North Sea—blocking a sortie into the Atlantic—and by whittling it down if it dared leave its home bases and offer
         battle. The main obstacle to carrying out this mission was the Luftwaffe. Its perceived threat to the Home Fleet precluded an offensive naval strike at the Kriegsmarine in the lower North Sea and compelled the main British naval strength to base in Scapa Flow, believed to be beyond German
         bomber range, but also ideally located to blockade the North Sea.
      

      
      The second task was to impose a maritime or economic blockade of Germany, another replication of World War I strategy. Because
         of the presence of the Luftwaffe the blockade could not be mounted in the lower North Sea as in World War I, but had to be much farther north. The blockade
         line ran west from the Orkney Islands to Iceland and east from the Orkneys to Norway. To enforce the blockade between the
         Orkneys and Iceland, the Admiralty had established a Northern Patrol, composed initially of eight aging light cruisers. Ships
         of the blockade were to observe “cruiser rules,” a stop-and-search procedure similar to the Submarine Protocol, allowing neutrals
         not carrying contraband to pass.
      

      
      Few believed the maritime blockade would have any appreciable impact on Germany. The blockade of World War I had been deadly
         effective in part because Czarist Russia had been Germany’s enemy. Now the Soviet Union was Germany’s military ally and trading
         partner. Whatever food, oil, and other imports Germany required could be brought by rail and truck overland from Russia. Germany’s
         high-grade iron ore for weaponry came from neutral Sweden. In mild weather it was sent by ships in the Baltic Sea directly
         to Germany. In cold weather, when the Baltic was frozen, it was sent by rail to Narvik, Norway, then by ship in Norwegian
         waters through the Skagerrak and Kattegat to Germany. The Royal Navy was not able to force its way into the Baltic Sea; it
         could not legally impose a blockade in neutral Norwegian waters. Hence the maritime “blockade” of Germany was to amount to
         little more than psychological harassment.
      

      
      The third task of the Home Fleet was to protect British maritime assets from German submarines. Inasmuch as Germany had no
         submarine force until 1935, the Admiralty had not pursued ASW vigorously. Not until December 1938, when the Germans advised
         Great Britain that they would build to submarine parity, did the Admiralty begin serious planning for the possibility of U-boat
         war. All ASW plans were influenced by the belief that British sonar, developed in the last days of World War I and improved
         in the 1920s and 1930s, had virtually rendered submarines obsolete. Sonar, Churchill (for one) judged, was a “remarkable”
         device. With sonar, Churchill wrote, two destroyers were as effective as ten destroyers in World War I.
      

      
      The Admiralty plans for confronting the U-boat threat derived from the experience of World War I. The Admiralty assumed that
         unlike the case in World War I, Germany would wage unrestricted submarine war from the first day. The Royal Navy was to combat
         U-boats by the following measures:
      

      
      •	MINES. It was not forgotten that mines were the greatest killer of U-boats in World War I. Defensive minefields were to be planted
         along the east coast of the British Isles and in the English Channel, to close off that passage. Offensive minefields were
         to be planted in the lower North Sea, west of Helgoland. A plan to recreate the North Sea Barrage between the Orkneys and
         Norway was in hand, but more serious consideration was given to planting fields between the Orkney and Faeroe islands, between
         the Faeroes and Iceland, and between Iceland and Greenland.
      

      
      •	HUNTER-KILLER GROUPS. Offensive patrolling by surface ships had produced small returns in World War I. However, since that time the aircraft carrier
         had come into service. It was believed that a carrier, escorted by a flotilla of six or eight modern, sonar-equipped destroyers,
         would be a formidable ASW weapons system. The carrier aircraft could patrol an enormous area in a day’s time. Upon spotting
         a U-boat, aircraft were to attack and, if possible, sink the U-boat or at least drive it under and hold it down until the
         destroyers could be brought up to attack.
      

      
      There were several weaknesses in this concept. The Royal Navy had only four carriers in the Home Fleet and just one of these
         (Ark Royal) was first-rate. Navy carrier pilots, trained to attack big enemy capital ships, had not drilled in searching for small U-boats.
         Moreover, Britain had slighted development of carrier aircraft and weaponry, giving priority to the Royal Air Force (RAF)
         Bomber and Fighter commands. In September 1939, the Royal Navy had only 175 carrier aircraft: 150 old wire-and-fabric biplanes
         (Swordfish) and 25 new monoplanes (Skuas); the former for torpedo launching, the latter for dive bombing. The aviators believed
         that the few planes available should be husbanded for attacks on German capital ships, not be worn out on ASW patrols.
      

      
      Alternate ideas for sea-basing ASW aircraft at less cost had been proposed. One scheme was to build a number of what the Americans
         were to call “jeep carriers,” capable of handling about a dozen aircraft. These miniature aircraft carriers could be created
         quickly, it was believed, by mounting a flight deck and a catapult on existing tankers or other suitable merchant-ship hulls
         of about 12,000 tons. The Admiralty had approved an experimental conversion of the seaplane tender Pegasus to explore this concept. Another scheme was to equip ordinary merchant ships with catapults (like those on cruisers and battleships)
         that could launch a recoverable seaplane or wheeled aircraft, which could land ashore.
      

      
      •	LAND-BASED AIR PATROL. The RAF had established a Coastal Command to support the Royal Navy. Its primary mission was to provide the Navy reconnaissance
         on German capital ship movements in the North Sea and elsewhere. Although land-based aircraft had positively sunk only one
         U-boat in all of World War I, it was believed that Coastal Command could serve effectively in an ASW role. But Coastal Command
         pilots had not drilled in submarine spotting, and the hardware had also been neglected. In September 1939, Coastal Command
         had 300 aircraft in its inventory, most of them obsolete, and only about half the pilots were fully trained. Only three squadrons
         were equipped with modern aircraft: two with long-range four-engine flying boats (Sunderlands); one with medium-range twin-engine
         American-designed, British-built wheeled aircraft (Hudsons). The Hudsons (replacing obsolete Ansons) were not yet fully operational.
      

      
      •	CONVOYS. This time around there was to be no agonizing debate over convoying. With the onset of war, all British merchant ships were
         to be placed under operational control of the British government. All Commonwealth* vessels except those which could exceed 15 knots or were slower than 9 knots were to travel by escorted convoy. In preparation
         for this massive undertaking, the government had created on paper a convoy control organization and had indoctrinated thousands
         of merchant marine officers in convoy tactics and procedure, such as station keeping, zigzagging, and communications. A list
         of retired Royal Navy officers who were to be recalled to serve in the convoy control organization, and at sea as convoy commanders,
         was on file.
      

      
      The weakness—a big weakness—in the convoy plan was the acute shortage of escort vessels. Great Britain had about 175 fleet
         destroyers worldwide, of which about 100 were modern (1926–1939), the rest World War I vintage.† Fifteen of the latter (V and W class) had been designated convoy “escort destroyers.” In addition, there were about thirty so-called sloops—smaller, slower
         warships, yet in some ways (range, habitability) superior vessels to destroyers for convoy escort. Most of the modern destroyers
         were required as screens for capital ships, for scouting, port protection, and other tasks. That left only a very few for
         ocean-convoy escort: the old destroyers and sloops. The old destroyers earmarked for that task required constant maintenance,
         and only a few were equipped with sonar.‡ For inshore, or coastal, escort in the British Isles, the Navy had some 170-foot coal-burning trawlers, fitted with 3″ guns
         and depth charges. Some had older sonar sets, but the trawlers were too slow (11 knots) to chase a U-boat.
      

      
      To help fill the gap, the Royal Navy had developed two new vessels: a Hunt-class, small (280 feet; 900 tons), fast (26 knots), heavily armed (four 4″ guns) destroyer for ocean escort, and a Flower-class corvette to augment the trawlers for inshore escort. The 205-foot, oil-fired steam engine, single-screw corvette, based
         on a whale-catcher design built for Norway, was slow (16 knots) and miserably wet, but it was a hardy sea boat that could
         be built cheaply and quickly. The February 1939 ship-building program of the Royal Navy included twenty Hunt-class destroyers, and fifty-six Flower-class corvettes (as well as twenty Tree-class trawlers), but in September 1939, these vessels were a long way from completion.*
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      1.	Source: Elliott, Lenton, Tucker, etc.

      
      2.	From the United States.

      
      3.	Plus 33 more: 10 for U.S.N.; 23 to other Allied navies. (Total built: 133.)

      
      4.	From Canada.

      
      5.	Five served as convoy rescue ships. Twelve others built for Canada and one for Norway. Total built: 44.

      
      6.	From the United States.

      
      7.	From Canada.

      
      8.	From the United States.

      
      •	SHIP DEFENSE. Since it was assumed the Germans would not observe the Submarine Protocol—that any and all British merchant ships were to
         be sunk without warning—the Admiralty had drawn plans to arm British merchant ships for self-defense as rapidly as possible
         after the commencement of hostilities. For this purpose, the Admiralty had stockpiled hundreds of guns and thousands of shells. It also had plans to equip some merchant
         ships with depth charges. These were to be rolled over the side to deter (rather than to kill) U-boats. The Admiralty had
         indoctrinated thousands of merchant-ship captains and officers in gunnery and depth-charge use, and had encouraged the captains
         to ram U-boats whenever the opportunity presented itself. Without exception, all British merchant ships were to report immediately
         all contacts of any kind with a U-boat (SSS), another means of gathering intelligence on U-boat positions.
      

      
      •	SUBMARINES. In World War I, British submarines had proved to be efficient U-boat killers. Since it was assumed that the British blockade
         would empty the seas of German merchant ships and that the Kriegsmarine would not often venture from its home bases, the Admiralty planned to commit most of the British submarine force to ASW.
      

      
      Commanded by Bertram C. Watson (Rear Admiral, Submarines) from headquarters on the Firth of Forth, the Royal Navy submarine
         force was a deplorable hodgepodge. Long the victim of an indifferent and frequently hostile Admiralty, it consisted of fifty-eight
         boats of ten different types. More than half (thirty-three) were old and dangerous duds: eighteen big O-, P-, and R-class ocean boats; twelve small World War I H- and L-class boats; three huge River-class fleet boats. Only twenty-four of the fifty-eight boats could be ranked as first-rate: twelve relatively new medium
         (700-ton) Swordfish- or S-class attack boats; six large (1,800-ton) minelayers; three new large (1,300-ton) Triton- or T-class attack boats; and three new small (600-ton) Unity- or U-class attack boats, ideal for North Sea or Mediterranean operations.*

      
      In late August 1939, there were forty-five British submarines ready for war: eighteen were based at North Sea ports, nine
         at Malta, two in the South Atlantic, and sixteen in the Far East. In the tense last week of August, Watson had sent eleven
         of the eighteen home-based boats on patrol in the North Sea to scout Kriegsmarine capital ships. These boats got off to a wobbly start. British aircraft mistakenly bombed Sturgeon and Seahorse. Sturgeon fired torpedoes at Swordfish in error, but fortunately, they all missed. The new Triton fired torpedoes at the old Oxley in error, but unfortunately, Triton’s missiles hit. There were two survivors. Oxley was the first submarine to be sunk by any of the belligerents in the war. Her loss to a sister ship cast a pall in the British
         submarine force and raised questions in the Admiralty about competence.
      

      
      The French had invested heavily in submarines. When the war commenced, the French Navy had seventy-seven submarines: thirty-eight
         large (1,300- to 1,500-ton) ocean boats; thirty-two medium (600-ton) boats; six minelayers (750-ton); and the monstrous (3,000-ton)
         white elephant Surcouf. About twenty of the large and medium boats, dating from the 1920s, had been modernized in the late 1930s. Nonetheless, only
         forty-one of the seventy-seven boats could be ranked as first-rate: twenty-nine 1,500-ton ocean boats, all built in the 1930s;
         six Saphir-class minelayers; and six new mediums of the Minerve class.
      

      
      French submariners took great pride in their heritage as European submarine pioneers. Morale in the force was high and much
         was expected. But there existed serious organizational and technical weaknesses. There was no centralized, single submarine
         commander; most of the submarines were scattered between Atlantic and Mediterranean bases, assigned to operate with subordinate
         fleet commands. Some of the technical weaknesses were daunting. Owing to unreliable gyros, French torpedoes could not be fired
         at sharp angles. To compensate for this deficiency, many boats were fitted with complicated, ungainly torpedo-tube arrangements,
         such as multiple traversing external mounts of the type found on destroyers. Some boats carried torpedoes of two different
         sizes (21″ and 15″), which led to logistical headaches.
      

      
      Since Italy had not entered the war and Germany offered few targets for French submarines, it would have been advantageous
         had French submarines merged with British submarines in a joint ASW mission. A combined force of about 120 British and French
         submarines, directed by a single commander—à la Dönitz—from a centralized submarine headquarters, doubtless would have posed
         a formidable counterforce to the fifty-six combat-capable German U-boats. But no merger was attempted and the French submarine
         force was to be wasted in a variety of nonproductive missions, such as escorting convoys.
      

      
      •	RADIO INTELLIGENCE. In World War I, Great Britain had thoroughly penetrated German naval communications by establishing a network of direction-finding
         (DF) stations and by breaking codes. Between the wars, the Germans had learned about these electronic intelligence coups and
         had taken vigorous steps to prevent a repetition. The Kriegsmarine had prescribed certain radio procedures to minimize the effectiveness of enemy DFing (silence or encoded “short signals”)
         and utilized an interior code in messages for position reporting to eliminate frequently used, possibly recognizable latitudes
         and longitudes.* Like the Wehrmacht and Luftwaffe, the Kriegsmarine had also adopted an ingenious encoding machine, Enigma, which was believed to be unbreakable.
      

      
      German naval Enigma was more complicated than Wehrmacht or Luftwaffe Enigma. Moreover, Kriegsmarine signals security was tighter and the traffic less dense. For these reasons many British codebreakers—including some senior
         holdovers from the famous Room 40 of World War I—were not too hopeful of penetrating naval Enigma. Nonetheless, the assistance
         of some brilliant Polish codebreakers (discussed in chapter 2), a special team of British codebreakers, located in a remote
         countryside mansion, Bletchley Park, had tackled the job and believed it might be done, especially if the keys and other material
         for naval Enigma could somehow be captured.
      

      
      In the meantime, the British focused on three other avenues of radio intelligence:
      

      
      •	DIRECTION FINDING (DFing). From the opening days of the war, the British sought to improve this method of detecting enemy radio transmissions at sea.
         They established a new network of sophisticated land-based listening posts in the British Isles and in Canada, Bermuda, and
         the British West Indies. These posts were linked by a special communication system to London and manned by technicians who
         soon began to master this difficult technology. When, as Dönitz required, a U-boat made a “passage” report upon entering the
         Atlantic proper and a sinking and situation report upon leaving its patrol area, the British DFed this traffic from a growing
         number of widely spaced listening posts with far greater accuracy than the Germans credited.
      

      
      •	TRAFFIC ANALYSIS (TA). The U-boat radio traffic, like the Wehrmacht or Luftwaffe Enigma traffic, was stylized. Therefore after study, British radio intelligence technicians were able to distinguish U-boat
         traffic (Dönitz or a flotilla commander to a U-boat or vice versa) by its often repeated, unique characteristics or by the
         prefatory call-ups to “short signals,” such as a “passage report.”
      

      
      •	RADIO FINGERPRINTING (RFP) and TINA. Radio technicians had long known that every radio transmitter gave off a unique electronic “signature” and that individual
         telegraphers likewise had a unique “style” or “fist.” It was soon possible to record the “electronic signature” of individual
         U-boats on strips of photographic paper, a process known as “radio fingerprinting” or RFP. Then as now, an experienced listener
         could distinguish the “fist” of a particular telegrapher, but the British enhanced this identifying process, TINA, with tapes
         and mathematical analysis. The aim was to track the comings and goings of particular U-boats and identify them again and again
         by these methods, but the effort was only marginally successful.
      

      
      When the British technicians combined the results of DFing, TA, RFP, and TINA, and the reported U-boat sinkings and sightings
         from all sources, it became possible to formulate a fair picture of U-boat activity and predict probable threatened areas
         without the benefit of codebreaking. Hence, as in World War I, the British were able to route convoys away from known or probable
         U-boat positions with considerable success, thus reducing shipping losses.
      

      
      •	RADAR. The British had been last after the United States, France, and Germany, to develop radar—a technique of sending out and receiving
         controlled radio pulses to determine the range to an object in the air or on the sea. But fear of the growing power of the
         Luftwaffe spurred the Air Ministry and British scientists into high gear in the mid-1930s. By September 1939 Great Britain led the
         world in radar technology. It had girded the east and south coasts of the British Isles (facing Germany) with an elaborate
         overlapping network of radar stations (called Chain Home) to give early warning of German bombers. The British had also developed
         a small, crude radar set that could be fitted in aircraft, and a no less crude set for warships, to provide gunners accurate
         ranges in inclement weather and at night.
      

      
      The Admiralty believed that airborne radar (known as Air to Surface Vessel, or ASV) and shipborne radar had potential to be
         wondrous ASW weapons. When brought to a practical stage, radar in aircraft and ships would enable the British to detect U-boats on the surface at night
         and in foul weather. But in September 1939, airborne and shipborne radar was virtually useless because it was not powerful
         or reliable enough to consistently and accurately pinpoint a small target, such as a U-boat conning tower. A scientific breakthrough
         of some kind was required—but nobody knew what kind. Meanwhile, the highest priority was given to perfecting an airborne set
         for night fighters so that the RAF Fighter Command could find and shoot down the anticipated waves of Luftwaffe bombers in the dark.
      

      
      Winston Churchill knew full well that the naval threat to Great Britain was to be posed not by Kriegsmarine surface ships but by U-boats. Shortly after taking office, he told Neville Chamberlain and the War Cabinet that within nine
         months—by the summer of 1940—Britain “may have to face an attack by 200 or 300 U-boats.” Perhaps Churchill believed that to
         be so or perhaps he deliberately inflated the threat to spur the War Cabinet and Admiralty into greater ASW measures. Whatever
         the case, his numbers were wildly off the mark. There was not to be that number of U-boats in combat-ready status for at least
         three years.
      

      
      Meanwhile, in view of the very small number of oceangoing U-boats in the Atlantic, the inexperience of the crews, and the
         complicated rules of engagement imposed by Hitler, the decision of the British to initiate convoying in the Atlantic in September
         may well have been premature. Convoying in the Atlantic brought much vital British trade to a temporary standstill and in
         the months ahead, reduced imports (in Churchill’s estimate) by “about one-third.” Most official and unofficial British naval
         historians argue that it was correct to rush to convoying, but the arguments are not based on scientific analysis of U-boat
         weaknesses and limitations (fuel, torpedoes) or numbers, positions, weather, and so on. A case can be made that had convoying
         not been initiated so precipitously, British imports would not have decreased by “one-third” in these first critical months
         and the hard wear and tear on the convoy escorts (battleships, carriers, cruisers, destroyers, etc.), which led to extended
         yard upkeep and overhauls, could have been avoided.
      

      
      The First Lord did, in fact, have second thoughts about the wisdom of convoying, according to Churchill’s biographer, Martin
         Gilbert. He reports that at the end of ten weeks of war, November 9, Churchill was “deeply disturbed” by the “immense slowing
         down of trade” which convoying caused. After convening a high-level meeting on this subject, Churchill drafted a memo in which
         he advocated that Britain “secretly loosen up the convoy system (while boasting about it publicly), especially on the outer
         routes” and he commissioned two of his prewar advisers, Frederick Lindemann and Desmond Morton, to make an intricate study
         of the shipping problem. Gilbert did not, however, record the results of the study.
      

      
      On one issue Churchill was absolutely correct in his judgment. As in World War I, he believed that Great Britain would require
         enormous and unstinting help from the United States to defeat Germany. He therefore welcomed an invitation from President
         Franklin D. Roosevelt, which arrived only a few days after Churchill returned to the Admiralty, to carry on a private correspondence.
         This secret correspondence provided Churchill with an unprecedented avenue for encouraging Roosevelt to support Great Britain and for
         enticing Roosevelt ever closer to war. Churchill was to use this avenue to the fullest.
      

      
      His first thoughts, of course, turned to how Roosevelt might help the Royal Navy. In particular, Churchill thought Roosevelt
         might be persuaded to sell Britain fleet destroyers to fill the urgent need for open-ocean escorts for convoys. Owing to the
         decision to build five King George V–class battleships and half a dozen fleet carriers as well as Hunt-class destroyers and many corvettes, British shipyards were programmed to produce only nine fleet destroyers in the first
         eighteen months of the war. The idea of buying destroyers from America gradually gained momentum in the Admiralty but owing
         to the unfavorable political climate in America and to Roosevelt’s insistence that the United States get full value in return,
         a full year was to elapse before a mutually satisfactory destroyer deal could be struck.
      

OEBPS/images/Art_P019.jpg
Surface warships 55+

Probable mines 48
Submarines. 18

Q-ships 1

Merchant ships 7 (five by ramming)
Aircraft 1

Known accidents 191

Unknown causes 19

Total 178





OEBPS/illustrations.html

      
      [image: image]


      
      
       Grand Admiral Karl Dönitz, Commander in Chief U-boats from September 28, 1935, to January 30, 1943, and of the German Navy
         from January 30, 1943, to May 1, 1945, when he succeeded Adolf Hitler as chief of state.
      


      
      Grand Admiral Erich Raeder, Commander in Chief of the German Navy from October 1, 1928, to January 30, 1943.


      
      Winston S. Churchill, First Lord of the Admiralty from September 3, 1939, to May 10, 1940, thereafter Prime Minister, and
         Alfred Dudley Pickman Rogers Pound, First Sea Lord from June 12, 1939, to his death in office on October 15, 1943.
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      Admiral Percy L. H. Noble, Commander in Chief Western Approaches from February 17, 1941, to November 19, 1942.
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      Surprise unveiling of the reborn U-boat arm in 1935. These small U-boats are new Type II “Ducks,” used mostly as school boats.


      
       A nest of U-boats showing clearly the difference in size of the Type VII and the larger Type IX, one of which is moored outboard
         in the front row. For additional information, see the contrasting cutaways on pages 60 and 61.
      


      
      Preparing for a war patrol, a German submariner finds a cramped writing nook in the bow torpedo room, which is festooned with
         sausages, cheese, bread, and other food.
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      Loading a torpedo into the bow room. Standard German torpedoes were 23½ feet long, 21 inches in diameter, and weighed 3,383
         pounds. Including four missiles in the torpedo tubes, the usual war load forward in the Type VII and Type IX was ten.
      


            
      The Commander in Chief U-boats and the boats at sea kept in touch by means of radio transmissions, encoded and decoded on
         a naval Enigma machine. This is a “four-rotor” naval Enigma, on display at the Smithsonian Institution.
      


      
      Ready and eager for action in the Atlantic, the Type VII U-564 sails for a war cruise.
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      The British Home Fleet at Scapa Flow, where Günther Prien in U-47 sank the battleship Royal Oak.
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      Günther Prien, Germany’s most celebrated U-boat skipper. He sank 189,156 tons of Allied shipping to rank third in tonnage
         among all skippers. Killed in action March 1941.
      


            
      Otto Schuhart in U-29 hit the British aircraft carrier Courageous, shown here mere moments before she sank.
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      A Type VII in the rough waters of the North Atlantic, seeking victims.


      
            
      Herbert Schultze, skipper of U-48, who sank 183,432 tons, to rank fifth.
      


      
            
      Joachim Schepke, skipper of U-100, who sank 155,882 tons to rank thirteenth. Killed in action March 1941.
      


      
            
      Otto Kretschmer, the “Tonnage King,” who sank forty-five ships for 269,872 tons to rank number one among all German skippers.
         Captured by the British from his sinking boat, U-99, in March 1941, he spent the rest of the war in a POW camp.
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      Hit by a U-boat torpedo, an unidentified Allied tanker sinks beneath the waves.


      
            
      Heinrich Lehmann-Willenbrock, skipper of U-96, who sank 183,223 tons to rank sixth. He was depicted, fictionally, in Lothar-Günther Buchheim’s novel, TV miniseries, and
         feature film Das Boot.
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Reinhard Suhren, fabled executive officer of U-48 and later skipper of U-564. The skippers of U-48 credited Suhren with aiming and firing the torpedoes that accounted for over 200,000 tons of Allied shipping.
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      Adalbert Schnee, skipper of U-201, won fame and high decorations for bold attacks on Allied convoys. He sank twenty ships and damaged several others.
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      Jürgen Oesten, skipper of the Type IXB U-106, sank ten ships and damaged the British battleship Malaya.
      


      
            
      Eitel-Friedrich Kentrat, skipper of U-74, returning to base after a successful cruise.
      


      
            
      The unlucky Type IXC U-154, homebound from a patrol in tropical waters, floats over spare torpedoes to the lucky U-564.
      


      
            
      A German Focke-Wulf 200 Condor, military version of a prewar airliner. Based in France to scout out Allied convoys for the
         benefit of the U-boats, the Condors were much feared by the Allies but, in reality, achieved little.
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      British warships capture the Type IXB U-110, May 9, 1941. The attempt to tow her to port failed and she sank, but not before an Allied boarding party got her naval Enigma
         machine, codebooks, and other priceless intelligence booty.
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      The Type IXB U-109 returning from a war cruise.
      


            
      Safely berthed in the massive U-boat pens at St. Nazaire, Occupied France, two Type VIIs undergo refits.
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      (National Archives, 80G49102)


      
      Admiral Ernest Joseph King, Commander in Chief of the U.S. Fleet (CominCh) from December 20, 1941, and Chief of Naval Operations
         (CNO) from March 26, 1942. He held those posts throughout the war and retired on December 15, 1945.
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      (National Archives, 80G259871)


      
      President Franklin Delano Roosevelt, onetime Assistant Secretary of the Navy, demanded and got an awesome “two-ocean navy”
         in World War II but failed to properly prepare the U.S. Navy for the U-boat threat in the Atlantic.
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      (National Archives, 80G11609)


      
      Admiral Adolphus Andrews, Commander in Chief Eastern Sea Frontier, was an able leader, but in 1942 he lacked the “tools” to
         combat the U-boat assault on the Americas.
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      (National Archives, 80G283770)


      
      Admiral Royal Eason Ingersoll relieved Admiral King as Commander in Chief Atlantic Fleet in December 1941.
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      (National Defence Headquarters, Ottawa, R423)


      
      Admiral Percy W. Nelles, Chief of the Royal Canadian Naval Staff from 1934 to 1943.
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      (National Archives, 242HB51609)


      
      Reinhard Hardegen, skipper of the Type IXB U-123, who led Drumbeat, the U-boat assault on East Coast shipping in January 1942.
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      (National Archives, 242GAP102T3)


      
      Erich Topp, skipper of U-552, launched Drumbeat in Canadian waters. In the war, he sank thirty-four ships for 185,434 tons, to rank fourth among all skippers.
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      (Bundesarchiv/U.S. Naval Institute)


      
      Peter-Erich Cremer, another Drumbeater, commanded U-333 on two patrols to the U.S. East Coast.
      



      (National Archives, 357G2194587)


      
      The vast majority of all North Atlantic convoys got through unharmed by U-boats. Here a convoy forms up in an East Coast anchorage.
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      (National Archives, 80G450625)


      
      American blimps provided added convoy escort for a limited distance offshore.


      
      (National Archives, 80G14047)


      
      The burning American tanker S.S. Robert C. Tuttle struck a mine off Norfolk, Virginia, planted by the Type VII U-701. The Tuttle was salvaged, but American forces sank U-701.
      


      
      (U.S. Coast Guard, 1407)


      
      A convoy arrives safely at its destination.
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      (National Archives, 80G1034903)


      
      The U.S.S. Toucey, a World War I “four-stack” destroyer, commissioned December 9, 1919. President Roosevelt “lent” the British and Canadian
         navies fifty such vessels in the fall of 1940 in return for base rights at sites in the Western Hemisphere. These and the
         other American four-stacks served as troop and cargo convoy escorts.
      


      
      (U.S. Coast Guard)


      
      The Duane, one of six big American Treasury-class Coast Guard cutters that also served as convoy escorts in the North Atlantic, plows into typically heavy seas.
      


      
      (National Defence Headquarters, Ottawa, GM 1108)


      
      A corvette, the workhorse cargo convoy escort of the North Atlantic. Shown here, the Royal Canadian Navy’s Kitchener. British and Canadian shipyards produced hundreds of corvettes. Cheaply built, miserably wet, and brutally uncomfortable,
         the corvette nonetheless played a decisive role in the Battle of the Atlantic.
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      (National Archives, 80G25092)


      
      A British-built carrier-based Swordfish torpedo bomber. When fitted with radar and depth charges, these old planes served
         well in the early years of the war as antisubmarine weapons systems.
      


      
      (National Defence Headquarters, Ottawa, PL 102453)


      
      The long-range Catalina patrol bomber. American and Canadian factories produced 3,290 Catalinas during the war. The Canadians
         called this plane the Canso, one of which is shown here. Originally designed to be a flying boat, some later versions were
         fitted with wheels to become amphibians.
      


      
      (National Archives, 80G216686)


      
      The American-designed Lockheed Hudson, built in America and Britain. Shown here is the newer, slightly larger U.S. Navy version,
         the Ventura.
      


      
      (National Defence Headquarters, Ottawa, TL 33248)


      
      The British-designed and -built Sunderland flying boat, employed by RAF Coastal Command in antisubmarine operations. The British
         produced about seven hundred Sunderlands during the war, some of which were supplied to Commonwealth squadrons.
      


      
      (National Defence Headquarters, Ottawa, RE 685056)


      
      The American-designed and -built B-24 Liberator patrol bomber, a highly effective antisubmarine weapon as well as a strategic
         heavy bomber.
      


      
      
      [image: image]


      
      (National Archives, 80G68694)


      
      American aircraft attack and sink the Type XB (minelayer-tanker) U-118.
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      (National Archives, 26G1517)


      
      The big Treasury-class Coast Guard cutter Spencer attacks the Type IXC U-175 with a salvo of depth charges.
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      (National Archives, 26G1512)


      
      After blowing U-175 to the surface, a Spencer boarding party attempts but fails to enter the boat to seize intelligence materials.
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      (National Archives, 26G1514)


      
      Final gasp of U-175. The Spencer closes to rescue German survivors.
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      (National Archives, 26G1567)


      
      A famous photograph symbolizing the defeat of the German U-boat force shows a survivor of U-175 pleading for rescue.
      


      
      
      [image: image]


      
      (U.S. Coast Guard)


      
      Shocked survivors of U-175 huddle on the deck of the Spencer.
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