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Preface

FROM 1941 TO 1943, a small group of British and American scientists, almost entirely without military experience or knowledge, revolutionized the way wars are run and won.

Applying the basic tools of their trade—a thoroughly scientific mind-set backed by little more than simple mathematics and probability theory—they repeatedly demonstrated to disbelieving admirals and generals ways to double or triple the effectiveness of the faltering Allied campaign against the German U-boats. In the grim fight for control of the Atlantic during those years of uncertainty, the scientists’ unconventional insights achieved the near-miraculous in a battle crucial to the larger struggle to defeat Hitler’s Germany.

The scientists who beat the U-boats never numbered more than a hundred in all, a fraction of the thousands who worked to achieve the two far better known triumphs of science in the war, the breaking of the German Enigma cipher and the making of the atomic bomb. Yet they were a collection of scientific talent the likes of which probably has never been seen before or since, certainly the oddest such collection ever assembled in one place: among them were physicists, chemists, botanists, physiologists, geneticists, insurance actuaries, economists, mathematicians, and astronomers. Six would win the Nobel Prize, in physics, chemistry, or medicine. Most were far to the left in their politics: some of the best were out-and-out Marxists, and more than a few had been committed pacifists who had come to see the defeat of the Nazis as a cause that overrode their abhorrence of war. Many were almost caricatures of the sort of unmilitary, awkward, overly intellectual civilians that military men routinely viewed with undisguised contempt.

That they were there when they were so desperately needed was the extraordinary result of a confluence of events and circumstances that I have set out to describe in the following pages: the onrush of devastating reality after decades of complacency toward the submarine menace, a political awakening of scientists brought about by the Great Depression and the rise of fascism, struggles within the militaries of Britain and the United States that pitted tradition against technical innovation and social change, and the appearance in the right place of a few unconventional political and military leaders who respected science—and of a few phenomenally accomplished scientists of great moral courage and unshakable intellectual integrity.

Patrick Blackett, a British physicist, ex–naval officer, future Nobel winner, and ardent socialist, stood at the forefront of those scientists of penetrating insight and courage. It is no exaggeration to say that few men did more to win the war against Nazi Germany than Patrick Blackett. Certainly, few who did as much as he did have been so little remembered. Partly that is because he was a difficult, private, and inner-directed man whose political views and personality did not age well in the postwar world. Most people today—myself included—will find his uncritical admiration for Stalin’s Soviet Union and his doctrinaire social Marxism painfully naive, at best. But it is worth remembering that that same naïveté was the source of an idealism that we can only wish there was more of today: whatever else, Patrick Blackett was fired by a sense of justice, righteousness, and self-sacrificing courage that drove him to serve his country, and the cause of civilization itself, at the time of their utmost need.

As director of the antisubmarine analysis effort for the Royal Air Force and Royal Navy during World War II, Blackett not only helped win that battle, and the war, but in so doing founded the new science of operational research; it has been an indispensable part of military training and planning ever since, a revolution in the application of science to the art of warfare.

It is far from clear that he or any of his colleagues from those perilous and heroic days of the scientific war against the U-boats would have the chance to make such an original contribution today. The bureaucratic machinery of war has become too vast and cumbersome to leave room for the gifted improvisation and iconoclastic thinking that Blackett and his colleagues brought to bear; today’s routine incorporation of science in military affairs, which they themselves helped to bring about, has ironically sharpened the lines between military and civilian expertise; and science itself has become ever more narrow, specialized, and competitive, to the point that few scientists with the intensity to achieve discoveries worthy of a Nobel Prize have time left to think about much else.

Which is our loss, and which makes their story all the more worth telling.
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Chronology

1868

British engineer Robert Whitehead, working at his factory in Croatia, develops a practical self-running torpedo.

1881

American inventor John P. Holland begins trials on the Hudson River of a prototype of the first true modern submarine, dubbed by the press the Fenian Ram, June.

1897

Patrick Blackett is born in London, November 18.

1900

U.S. Navy takes delivery of its first submarine, the Holland VI, April 11.

1903

British naval college at Osborne opens as part of Admiral Jacky Fisher’s scheme to expand the number of officer cadets and increase the rigor of their scientific training.

1906

German navy acquires a single submarine for evaluation, the last major naval power to do so.

1909

London Declaration, signed by all major European powers and the United States, reaffirms the rights of neutral shipping in wartime and the duty of belligerents to safeguard the passengers and crew of enemy or neutral merchant vessels taken as prizes.

1910

Blackett, age twelve, enters Osborne as a naval cadet, September.

1914

War begins in Europe, August 1.

Britain declares the entire North Sea a “war zone” and institutes a blockade of all supplies “ultimately” destined for Germany, an act not sanctioned by international law, November 2.

Blackett is a midshipman on the cruiser Carnarvon at the Battle of the Falkland Islands, December 8.

1915

Germany declares the waters around Britain a war zone and warns that its submarines may not be able to distinguish enemy and neutral ships, February 18.

Cunard liner Lusitania is sunk by a torpedo fired by a German submarine, killing 1,198 including 128 Americans, May 7.

After the sinking of two more British passenger vessels, Germany withdraws its U-boats from British waters following strong American protests, September.

1916

Blackett is at the Battle of Jutland aboard the battleship Barham, May 31.

1917

German U-boat force reaches 120 operational boats, January.

On the Kaiser’s orders, U-boats commence an “unrestricted campaign” against British shipping, sinking merchant vessels without warning, February 1.

Sinkings by U-boats surpass 500,000 tons a month, February and March.

Citing Germany’s abandonment of “all restraints of law or of humanity” in its U-boat campaign, America declares war on Germany, April 6.

After months of resistance, the British Admiralty agrees to begin convoying merchant ships, leading ultimately to a dramatic decline in sinkings by U-boats, late April.

1918

Prototype of asdic, or sonar, for detecting submerged submarines is tested aboard a British research vessel.

With its army collapsing, the German government accedes to American insistence upon an immediate halt to the U-boat war as a condition for peace negotiations, October 20.

Armistice ending the Great War, November 11.

In compliance with terms of the Armistice, 114 German U-boats surrender at Harwich, November 20–December 1.

1919

Blackett arrives at Cambridge, January 25.

1921

Blackett graduates from Cambridge with a first in physics and is awarded a research fellowship to the Cavendish Laboratory.

1922

German navy establishes a Dutch front company, IvS, to begin secretly building submarines in violation of the Versailles treaty, April.

1926

General strike in Britain, May 3–13.

1933

Nazi Party takes power as Hitler becomes chancellor of Germany, January 30.

Blackett announces at the Royal Society his discovery of the positron, for which he will later be awarded the Nobel Prize in physics, February 16.

Blackett moves to University of London, autumn.

1934

Physicists at Cavendish Laboratory sign a protest against the use of science for military purposes, June.

Professor F. A. Lindemann writes to The Times urging the scientific investigation of air defenses against bomber attack, August 8.

1935

Committee for the Scientific Survey of Air Defence begins work, with Henry Tizard as chairman and Blackett as a member, January 28.

The committee conducts the first experiment establishing the feasibility of detecting aircraft with radio waves, the genesis of radar, February 26.

British government announces Anglo-German Naval Treaty, abrogating restrictions of the Versailles treaty and permitting Germany to build a submarine force equal to Britain’s while pledging its adherence to international prize law in submarine warfare, June 21.

1937

Blackett moves to University of Manchester.

The term “operational research” is coined by A. P. Rowe to describe the work of a scientific section at the RAF’s Bawdsey Research Station studying the integration of radar into the British fighter defense system.

1938

Britain and France accede at Munich to Hitler’s takeover of German-speaking areas of Czechoslovakia, September 29.

1939

German troops occupy the rest of Czechoslovakia, March 15.

Hitler denounces Anglo-German Naval Treaty, April 28.

German U-boat fleet ordered to sea, August 15.

Germany invades Poland, beginning World War II, September 1.

Winston Churchill joins British government as first lord of the Admiralty; the British passenger liner Athenia is torpedoed by a U-boat off Ireland the same day, September 3.

British aircraft carrier Courageous is torpedoed in the Bristol Channel, September 18.

Hitler discusses with his naval commanders gradually removing restrictions of international law on U-boat operations, September 23.

British battleship Royal Oak is torpedoed by a U-boat at Scapa Flow, October 13.

Hitler approves sinking without warning British and French merchantmen, October 16.

Karl Dönitz, the commander-in-chief of U-boats, issues standing order No. 154, instructing submarine commanders not to rescue passengers and crew from torpedoed ships, late November or early December.

1940

Following Germany’s invasion of France, Churchill becomes prime minister, May 10.

Tots and Quots club agrees to produce the Penguin book Science in War, urging broader application of science to the war effort, June 12; Blackett likely contributes the section on operational research.

President Franklin Roosevelt approves Vannevar Bush’s proposal to establish a National Defense Research Council, June 12.

France surrenders, June 21.

Just completed radar warning network along the British coast allows RAF Fighter Command to successfully fight off the Luftwaffe in the Battle of Britain, July–September.

U-boats begin operating from bases in France, July.

Equipped with more reliable torpedoes and aided by decrypted British radio reports on convoy movements, U-boats sink one million tons of shipping, July–September.

Tizard proposes to Churchill an exchange of technical information with American scientists and departs for Washington, August.

Blackett becomes scientific adviser to Anti-Aircraft Command and begins applying operational research methods to problems of radar and antiaircraft gunnery, August.

Night attacks by German bombers on British cities begin, September.

1941

Blackett becomes chief of the newly created Operational Research Section of RAF Coastal Command (“Blackett’s Circus”), March.

Churchill issues Battle of the Atlantic Directive, ordering British forces to “take the offensive” against the U-boats, March 6.

The first ASV (anti–surface vessel) radar units are installed on British warships escorting Atlantic convoys, spring.

British code breakers at Bletchley Park, using captured materials from U-110, achieve their first sustained success deciphering German naval Enigma messages, May.

Hitler invades Russia, June 22.

Blackett’s recommendation to change the camouflage color of Coastal Command aircraft doubles U-boat sightings per flying hour, summer.

Blackett is the sole dissenter on a British government panel that recommends the development of an atomic bomb by Britain; Blackett proposes discussing collaboration with an American program instead, July.

U.S. Marines land in Iceland and U.S. Navy begins escorting Atlantic convoys, July.

E. J. Williams, a member of Blackett’s group, completes a study showing that the effectiveness of air attacks against U-boats can be improved by a factor of 10 through a simple adjustment in the depth setting and spacing of depth charges, September 11.

U.S. destroyer Reuben James is torpedoed by a U-boat off Iceland, October 20.

Bletchley Park code breakers appeal directly to Churchill to address their acute manpower and equipment shortages, October 21.

Blackett moves to the Admiralty as chief advisor on operational research (later director of Naval Operational Research), December.

Japanese attack Pearl Harbor, December 7.

1942

U-boat offensive begins against shipping along American coast, January 13.

Atlantic U-boats begin using four-rotor Enigma machines, interrupting Bletchley’s ability to decipher messages, February 1.

Blackett opposes strategic bombing of Germany, based on calculations showing its ineffectiveness, and recommends shifting long-range aircraft to the Battle of the Atlantic, February.

E. J. Williams submits report demonstrating the effectiveness of employing long-range aircraft equipped with radar and Leigh Lights against U-boats transiting the Bay of Biscay, February.

Philip Morse is chosen to head U.S. Navy’s new Anti-Submarine Warfare Operations Research Group (ASWORG), March.

Rodger Winn, head of the British Submarine Tracking Room, arrives in Washington to press the U.S. Navy to establish a similar centralized intelligence operation to coordinate antisubmarine operations, April.

RAF Bomber Command launches 1,000-plane attack on Cologne, May 30.

Cecil Gordon begins study of maintenance and flying schedules of Coastal

Command aircraft that will triple their effective flying hours, June.

Captain Wilder D. Baker of the U.S. Navy warns “the Battle of the Atlantic is being lost,” June 24.

U-boats return to the Atlantic convoy lanes, midsummer.

Dönitz delivers broadcast to German people warning that “even more difficult times lie ahead” in the U-boat war, July 27.

Dönitz issues orders positively forbidding U-boats to aid survivors, September 17.

U-boats begin to be equipped with Metox radar-warning receivers, sharply reducing effectiveness of Allied antisubmarine air patrols in the Bay of Biscay, late September.

American and British code breakers agree to begin “full collaboration” on the naval Enigma problem, October.

U.S. Eighth Air Force commences a series of bombing raids of questionable effectiveness against heavily reinforced U-boat bases in France, October 21.

Two squadrons of American B-24s, the first Allied aircraft equipped with centimeter-wave radar, depart for Britain, November 6.

Morse and his deputy William Shockley arrive in London to confer with British operational research experts, November 19.

Sinkings by U-boats reach their highest monthly total of the war, 802,000 tons, November.

Using captured documents from U-559, Bletchley code breakers resume reading of U-boat Enigma signals, December 14.

1943

Allied leaders meeting in Casablanca direct that the strategic bombing of Germany is the primary objective of the Allied heavy bomber force, January 21.

Blackett’s staff produces a pivotal study demonstrating that ships are twice as safe from U-boat attack in large convoys as in small convoys, January 27.

Dönitz is named commander-in-chief of the German navy, January 30.

Atlantic Convoy Conference convenes in Washington and recommends reallocating 260 very-long-range aircraft to the antisubmarine campaign, March 1–12.

A temporary blackout in the reading of Enigma traffic causes two eastbound Atlantic convoys to fall prey to a devastating attack by forty U-boats, March 16.

Blackett engages in a bitter dispute with Lindemann and Air Marshal Arthur Harris over bombing priorities, March.

Centimeter-radar-equipped aircraft sink their first U-boat, March 22.

Admiral Ernest King establishes the Tenth Fleet to consolidate U.S. antisubmarine operations (and subsequently names himself commander), May 20.

Dönitz withdraws U-boats from the North Atlantic convoy lanes, May 23.

U.S. Army Air Forces agrees to turn over all antisubmarine air operations to the navy, July 9.

Air attacks on U-boats transiting the Bay of Biscay intensify and the number of operational U-boats at sea drops for the first time in the war, falling to sixty (half the number in the spring), July–August.

1944

Admiral King announces that the U-boats have been reduced from “menace” to “problem,” April.

Allied troops land in France on D-Day, June 6.

1945

Dönitz succeeds Hitler as Führer, April 30.

Germany surrenders, May 8.

1948

Blackett is awarded the Nobel Prize in physics.

Blackett publishes Fear, War, and the Bomb, opposing the American monopoly on atomic weapons and denouncing the policies of the United States as the chief threat to world peace.

1952

Operations Research Society of America is founded and enrolls 500 members in its first year.

1965

Blackett is appointed president of the Royal Society.

1974

Blackett dies, July 13.
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An Unconventional Weapon

ON THE EVENING OF NOVEMBER 19, 1918, eight days after the armistice that ended the war to end all wars, a train from London pulled into the depot at Parkeston Quay, just outside the East Anglia port town of Harwich, and a mob of reporters, photographers, and newsreel cameramen spilled out onto the platform. Harwich had seen its ups and downs as a small North Sea port. In the Middle Ages the town prospered shipping bales of wool to the continent and importing French wines. In the seventeenth century, its dockyards served as an important supply and refitting base for the Royal Navy during the Dutch Wars; Samuel Pepys, the secretary to the Board of the Admiralty and keeper of the vain and ingenuous diaries that remain the most revealing account of life in Restoration England, represented the town in Parliament; and Harwich’s thriving private shipyards may, or may not, have built the merchant ship Mayflower, which carried the Pilgrim Fathers to America.

A slow decline in the nineteenth century—the royal dockyards closed in 1829—was abruptly reversed in the 1880s when the Great Eastern Railway Company developed a large new port on reclaimed land a mile up the River Stour from the town center. The railway was rerouted to a new station from which passengers could transfer directly to ferries that took them on to Gothenburg, Hamburg, and the Hook of Holland; there were freight yards, a hotel, and rows of terraced housing for workers. With the coming of war in 1914 the Royal Navy requisitioned the entire port—quays, hotel, workshops, and all—and a force of destroyers and light cruisers and the 8th and 9th Submarine Flotillas moved in to guard the northern approaches to the English Channel.

And so Harwich, with its men who knew submarines and its facilities for handling them and its proximity to Germany’s North Sea naval bases, was chosen as the place where an unprecedented event in the history of naval warfare was to take place on the morning of November 20, 1918. The terms of capitulation the German government had agreed to were extraordinary and humiliating, a measure of the desperation that the swift collapse of Germany’s military situation had left her leaders facing. Fourteen articles of the Armistice dealt with the German navy. In addition to disarming all her warships and agreeing to have 10 battleships, 6 battle cruisers, 8 light cruisers, and 50 destroyers “of the most modern type” interned in neutral or Allied ports, Germany was to surrender outright “all submarines at present in existence … with armament and equipment complete.”

Article 22 continued:


Those that cannot put to sea shall be deprived of armament and equipment and shall remain under the supervision of the Allies and the United States. Submarines ready to put to sea shall be prepared to leave German ports immediately on receipt of wireless order to sail to the port of surrender, the remainder to follow as early as possible. The conditions of this Article shall be completed within fourteen days of the signing of the Armistice.



Along with the horde of reporters, British submarine officers and men had been summoned from every port to be on hand to take charge of the enemy boats as they arrived. Accommodations at Parkeston, which included three moored depot ships, were packed far beyond capacity that evening of the 19th. The one “lady reporter” in the group was chivalrously offered the hotel billiard table as a bed for the night.1

A heavy fog shrouded the harbor the next morning as the destroyers Melampus and Firedrake, carrying the boarding parties and their attendant pack of press hounds, got under way at 7 a.m. heading for the point where the surrender was to take place; it was the southern end of the shipping channel known as the Sledway, about eight miles east-northeast of Harwich. A British airship droned out of the mist and passed to the north, quickly vanishing again in the fog. Then a few minutes before 10 a.m. a British light cruiser suddenly came into sight in the distance, then two German transports flanked by more British warships.

And then there they were: a line of unmistakable, long thin hulls breaking the dark surface of the water, topped by domed conning towers, proceeding in straggling order. Two airships and three flying boats kept a continuous watch over the procession, passing and repassing low over the enemy boats as they came on slowly toward the rendezvous point. Lieutenant Stephen King-Hall, a British submarine torpedo officer, groped to find words to capture the incredulity he felt as he witnessed the scene from aboard the Firedrake: the dangerous and reclusive predator he and his comrades had hunted and feared and loathed, now meekly chivvied along like a few tame sheep. “Try and imagine what you would feel like,” he wrote, “if you were told to go to Piccadilly at 10 a.m. and see twenty man-eating tigers walk up from Hyde Park Corner and lie down in front of the Ritz to let you cut their tails off and put their leads on—and it was really so.”2

A signal was given to the transports to anchor, and one by one the line of twenty U-boats joined them under the guns of the British destroyers. Motor launches came alongside the Firedrake and the Melampus, and the British boarding crews, two or three officers and fifteen men for each U-boat, scrambled aboard. Not sure what to expect, the officers all carried sidearms. “We were prepared for any eventuality except that which actually took place,” recalled King-Hall. “We were not prepared to find the Huns behaving for once as gentlemen.”

King-Hall’s boarding of U-90 went by the book, with punctilious correctness. The German officers saluted; the salutes were duly returned; the German captain presented the signed terms of surrender—all equipment intact and in working order, all ballast tanks blown, torpedoes on board but disarmed, no booby traps—and the submarine’s officers seemed almost pathetically eager to be helpful, offering explanations of the operation of the boat and its gear. The same scene was being repeated all along the line. “My Hun,” remarked one of the British officers back in Harwich that evening, “might have been trying to sell me the boat, the blighter tried to be so obliging.”

As the submarines raised anchor the British crews ran up the white flag for the final transit into port. A strict order had been issued by the port commander that there would be no cheering or other demonstrations, and as the captured U-boats passed the ships in the harbor, crowded with spectators, they were greeted by silence. By 4 p.m. they were moored to buoys at the head of the harbor (at what “the reporters now say we call ‘U-boat Avenue,’ ” King-Hall sarcastically noted); a motor launch came alongside and the Germans, who had meanwhile changed into civilian garb that made them look more like peacetime caricatures of German tourists, green felt hat and all, than officers of a fierce and proud militarist state, were told to gather their belongings and get aboard. The launch took them to one of the British destroyers, which delivered them to the German transports for the trip back home, without ever having set foot on British soil.

Over the next eleven days the scene was repeated in daily succession as ninety-four more U-boats surrendered at Harwich, all without incident. Some of the German sailors inquired pathetically of the boarding crews if they thought they might be able to find work as merchant seamen in China or Japan, if Germans were now unwelcome anywhere closer to home. Two refused to return to Germany and insisted on staying in England, where they hoped to find “work and good food.” Many of the surrendering boats were commanded by junior and plainly nervous young officers, their regular captains apparently having refused to make the humiliating voyage; others flew the red flag of the revolutionaries who had seized parts of the German fleet in the waning days of the war, their captains elected by the crews and holding commissions signed by the Sailors’ and Soldiers’ Committee; in other boats the crews sullenly refused to obey orders of their regular officers except when it was clear that the order would be backed up by the British officer on board. Most, especially the older men who were members of the naval reserve and had been merchant sailors before the war, seemed simply relieved that it was over, and bade farewell to their boats with dry eyes and no apparent regrets.3

In December 1918 the Allied Naval Commission discovered 62 additional seaworthy U-boats and another 149 still under construction at German bases and yards and ordered the immediate surrender of any that could sail or be towed and the destruction of the rest. The German government was warned that failure to turn over all of its U-boats intact would be answered by the Allies with the permanent occupation of its island naval base of Heligoland. The captured fleet, 176 boats in the end, was parceled out among the victors, most going to Britain and France, with token specimens awarded to the other Allies; Italy received 10, Japan 7, the United States 6, Belgium 2.4

One of the behemoths of the German U-boat fleet—the “supersubmarine” Deutschland, originally constructed as a blockade-runner with a cargo capacity of 750 tons—was scheduled to be broken up. But at the urging of members of Parliament it was instead towed to the Thames in October 1919 and exhibited to raise money for the King’s Fund for Sailors. “Poetic justice,” one member of Parliament declared with satisfaction.5

But the real satisfaction to those who had battled this new undersea menace had come four months earlier, with the German signing of the Treaty of Versailles on June 28, 1919. Among its hundreds of detailed military stipulations, specifying everything from the maximum number of officers permitted in the headquarters of a cavalry division (15) to the number of rounds of ammunition that could be stocked per rifle or carbine (400), was Article 191, which declared: “The construction or acquisition of any submarine, even for commercial purposes, shall be forbidden in Germany.” In the course of the war Germany’s submarines had sunk over 5,000 Allied merchant vessels, totaling 12 million tons of shipping. No one before the war had imagined that the submarine, barely more than an inventor’s crackpot dream a few years earlier, would have been capable of bringing Great Britain, and its mightiest fleet on earth, to the edge of catastrophe in 1917; no one had imagined the inhumanity that the submarine would make routine and inevitable once it was unleashed in the only way it could be truly effective as a weapon of total war. But what man’s sordid ingenuity for destruction had created, the majesty of international law as decently dreamed of by Woodrow Wilson, and cynically seconded by his more worldly wise allies in London and Paris, would nobly or ignobly contain.

IT WAS THE SPEED of technological progress, more than anything, that had left conventional naval thinking so far behind. In 1887, a dredger working its way through Kiel harbor struck a large obstacle buried in the mud. After considerable effort the object was grappled to the surface, and when layers of seaweed and encrusted barnacles were scraped away, the astonished workers found themselves staring at a 40-ton, 26-foot-long hulk of sheet-iron plates, shaped like a child’s drawing of a rather rectangular whale. The relic turned out to be Le Plongeur Marin, a three-man submersible conceived by a Bavarian artillery corporal named William Bauer, who had dreamed of a daring strike against the blockading enemy fleet during Germany’s war with Denmark in 1850. During a trial dive on February 1, 1851, a slug of iron ballast that could be screwed forward or aft on a threaded rod to control the boat’s inclination came loose and slid to the bow. The Plongeur, true to its name, promptly nosed straight down and headed for the bottom. Bauer and his crew of two came to an abrupt halt sixty feet below the harbor’s surface. With remarkable presence of mind, Bauer realized their only hope was to flood the compartment with water to compress the remaining air trapped inside until its pressure equaled the force of the seawater bearing against the hatches on the outside, allowing the hatches to swing open. Convincing his two sailors to carry out these orders was another matter, but after a violent argument—and five hours of effort—his desperate plan succeeded, and the men “shot up to the surface like corks out of a champagne bottle,” one witness recounted.6

The inventor of Le Plongeur Marin was scarcely distinguishable from scores of other obsessives, monomaniacs, and crackpots who for centuries had been drawn to the idea of undersea travel; only the dream of flying through the air held a greater allure for the legion of half-mad inventors. During the American Revolution and the War of 1812, intrepid American experimenters had built tiny submersibles with which they attempted to fasten explosive charges to British warships on dark nights off New York and Long Island. They all failed, but rattled the British nonetheless, who were left sputtering with indignation over such unsportsmanlike conduct; beside submarines the Americans had sent floating kegs of explosives adrift toward the anchored enemy ships and planted booby traps in decoy vessels filled with naval stores that they let fall into British hands. “It appears the Enemy are disposed to make use of every unfair and Cowardly mode of Warfare,” fumed the British admiral commanding the Royal Navy’s forces fighting America in the War of 1812.7

There was always something of the ludicrous and harebrained, or at least tragicomic, in these inventors’ schemes: their makeshift submersibles, looking about as seaworthy as a whiskey barrel, leaked furiously and were barely controllable. All were conceived upon the extremely dubious operational premise that they would approach an enemy ship undetected, laboriously augering a hole or plunging a harpoon into its wooden hull below the waterline to affix a charge, then retreat a safe distance, again undetected, before finally yanking a lanyard to set off the explosion. In everything from their basic sailing properties to their purported military utility they depended as much on the sheer daredeviltry of their pilots as on the technological ingenuity that went into their conception. Their hand-powered screws and cranks and valves looked more like something out of Leonardo da Vinci’s sketchbooks of the fifteenth century than the naval architecture of the nineteenth.

The first of these hand-cranked, barely submersibles to carry out a successful attack on an enemy warship was the Confederate H. L. Hunley in the American Civil War, but at a terrible cost to her own crewmen. Thirteen men were killed in initial training mishaps, the men drowning or suffocating when the boat twice sank to the bottom of Charleston harbor. Shortly after her third set of volunteers managed to attach and detonate an explosive mine that sent the Union steamship Housatonic to the bottom on February 17, 1864, the Hunley sank for the third and last time, perhaps when the oxygen inside the crew compartment was exhausted. All eight men on board died.

But in the thirty-six years that Bauer’s Plongeur lay in the mud beneath Kiel harbor, everything changed: the modern submarine was born. Much of the credit went to another man whom it would have been easy to mistake for just another crank. John P. Holland was an Irish schoolteacher and music instructor with a high school education, poor eyesight, frail health, and improbable dreams of building both a flying machine and a submarine. In 1873, aged thirty-two, he took passage by steerage to America. His two brothers, who had joined the Irish independence movement, had preceded him, fleeing the British authorities. In February 1875, now teaching at a parochial school in Paterson, New Jersey, Holland sent the U.S. Navy Department a plan for a one-man, pedal-powered submarine. The navy dismissed his design as impractical.

If the navy wasn’t interested, it was exactly the kind of idea to appeal to the militant fringe of Irish Americans who since the 1860s had been hatching increasingly wild and daring schemes to strike British interests around the world in the cause of Irish independence. A few hundred members of the Fenian Brotherhood, a secret society founded in New York City in 1857, had launched a comic-opera “invasion” of British Canada at the end of the American Civil War with the idea of holding the territory hostage in exchange for Irish freedom; the U.S. government in the end paid their train fare home in return for their promise to invade no more foreign countries from American soil. More serious was the raid carried out by the Fenians on the British penal colony at Freemantle, Australia, in the summer of 1876; the arrival in New York on August 19, 1876, of six Irish political prisoners freed in that coup—the men had all been sentenced to penal servitude for life—made headlines around the world.8

Over the next four years the Clan na Gael, the organization that had since largely succeeded the Fenian Brotherhood, collected more than $90,000 in contributions to its “Skirmishing Fund,” intended to support a campaign of terror against the British. It was at this time that Holland, probably through his militant brother Michael, made contact with the fund’s trustees. In early 1877 at Coney Island he demonstrated a small working model of a powered submarine. The Fenians agreed to support his experiments, and just over a year later, on June 6, 1878, the 14-foot-long Holland No. 1, its balky engine temporarily powered by a jury-rigged steam line run from an accompanying launch, set out from its dock on the Passaic River, ran along the surface at 3½ knots, dove to 12 feet, then dove again and stayed down an hour before resurfacing. The impressed Irish patriots promptly offered Holland a further $20,000 to construct a full-size version that might be capable of striking an actual blow against British tyranny.

Despite efforts to keep the construction of the new boat a secret, word of Holland’s experiments spread quickly as soon as he began test runs in the Morris Canal Basin, on the New Jersey side of the Hudson River, in June 1881. A reporter from the New York Sun showed up soon thereafter, tried and failed to persuade Holland to give him a story about the submarine, then went ahead and wrote his story the next day anyway. Among other things he inventively asserted that the vessel was called the Fenian Ram. The name, woefully inaccurate but unimpeachable as publicity, stuck.

The whole enterprise was ludicrous: a self-taught inventor, shadowy revolutionaries, a secret war chest, incoherent conspiracies. Except that Holland had, quite simply, invented the modern submarine there on the shores of the Hudson. His new boat was powered by a 17-horsepower petroleum engine that drove the screw as well as two compressors that supplied compressed air to keep the balance tanks trimmed; by partially blowing out the water in the tanks, small changes in the boat’s weight as fuel was expended and projectiles fired could be compensated for. The problem of longitudinal stability—the tendency of a submarine underwater to rock back and forth along its length like a seesaw—had bedeviled all earlier inventors and would continue to plague Holland’s rival designers even for years to come. Holland ingeniously solved it by maintaining a fixed center of gravity and positive buoyancy: centrally located seawater ballast tanks together with compressed air reservoirs in the bow and stern stabilized the boat. Instead of relying on ballast to make the boat sink on an even keel like a lead weight (or, worse, employing awkward and not very effective contrivances like vertically projecting screws to propel the boat up and down), Holland’s design used the dynamic force of the boat’s forward motion, acting on diving planes at the stern, to drive it underwater even while preserving a small positive buoyancy. Being able to dive and surface “like a porpoise” in this fashion, Holland explained, allowed for quick dives to evade an enemy and also kept the boat maneuverable underwater, instead of wallowing like a waterlogged drum. It was the principle of all successful submarines since.

The boat was equipped with an air-powered gun that could fire a 100-pound charge of dynamite 50 yards underwater or 300 yards through the air. The Fenian Ram made 9 miles an hour on the surface, and probably almost as much submerged with its engine breathing a supply of stored compressed air. “There is scarcely anything required of a good submarine boat that this one did not do well enough, or fairly well,” Holland later wrote.9 It was not an idle boast: in its essentials—propulsion, balance, weaponry—the Fenian Ram had all the working ingredients of a true submarine.

Meanwhile, the Fenians were falling out among themselves. There were accusations of misuse of the Skirmishing Fund and demands for accounting from some discontented members, with others objecting that so much had been spent on this speculative “salt water enterprise” at all. Fenian leader John Devoy was accused in a front-page article in a rival New York Irish newspaper of disrespecting “the intent of the donors” to the fund who were expecting more immediate and visible results. (Devoy shot back, “England always gets her dirty work done among Irishmen by ardent ‘patriots’ who want value for their money and ten cents worth of revolution every week, or an Englishman killed every once in a while, and the breed is with us yet.”)10 In November 1883, with a court case pending in New York that threatened to tie up the fund’s assets, a few of the Fenian leaders decided to save their investment. Armed with a pass bearing Holland’s forged signature, they entered the docks at the Canal Basin and towed the Ram off into the night to New Haven, Connecticut. There Holland’s invention fell quickly into dereliction. The Fenians tried a few times to take her out under her own power but were so inept that the harbormaster declared the boat a menace to navigation and forbid any more trials. The boat was then moved up the Mill River and stored in a lumber shed at a brass foundry owned by one of the Fenians; her engine was later stripped to power a forge at the foundry. In 1916 the Fenian Ram was carted back to New York City and exhibited at Madison Square Garden to raise money for victims of the Irish Easter Week rebellion earlier that year, her only actual service in the cause of Irish independence.11

Holland was furious over the theft of the boat (“I’ll let her rot on their hands,” he declared) but the experience he had gained from $60,000 worth of the Fenians’ support, as well as the ensuing publicity he had garnered, at last attracted the U.S. Navy’s attention. Lieutenant William W. Kimball, who had followed press reports of Holland’s work, came to New York, took him to dinner, and listened raptly as Holland explained the principles of stability, dynamic diving, and maneuverability behind his design. Kimball was promptly sold, and spent the next two decades wrangling with the navy bureaucracy and Washington politics as he tried to get the navy to acquire its first submarine. “Give me six Holland submarine boats, the officers and crews to be selected by me, and I will pledge my life to stand off the entire British flying squadron ten miles from Sandy Hook without any aid from our fleet,” Kimball declared at one hearing before the Senate Committee on Naval Affairs in 1896. Captain Alfred Thayer Mahan, the grand old man of sea power strategy, added his support in a letter to the committee chairman, stating that in his view the submarine boat would be “a decisive factor in defending our coasts” in any future conflict.12

Holland added two final refinements to the design that the U.S. Navy would eventually acquire. First, an auxiliary electric motor, powered by a battery of sixty wet cells, now provided the power to propel the submarine while submerged. The batteries could be recharged by clutching the electric motor to run backward, thus acting as a generator, when the boat was surfaced and its drive shaft was being turned by the boat’s 45-horsepower gasoline engine.

The other new feature was a single torpedo tube that could fire a self-running, or “locomotive,” torpedo. The modern torpedo had its genesis in 1864 when a British engineer named Robert Whitehead, who was manager of a small factory in the port town of Fiume in the Austro-Hungarian Empire (now Rijeka, Croatia), was approached by an Austrian naval officer with the basic idea. By 1868 Whitehead had perfected a mechanism to keep the torpedo running at a preset depth: a pendulum automatically kept the torpedo on an even keel by adjusting a tail fin to swing up or down if the nose pitched down or up; a hydrostatic valve, actuated on one side by the external water pressure and on the other by a spring adjusted to a preset tension, was similarly linked to the fin to make the torpedo rise or fall if it deviated from a predetermined depth. A chamber of compressed air drove a motor that spun a propeller, and a pistol on the nose set off a charge of 100 pounds of guncotton on impact with a target. Early models had a range of 300 yards and traveled at 6 knots; by 1900, after the British government had bought an interest in Whitehead’s invention and a series of improved designs were developed, torpedoes were routinely achieving speeds of 30 knots and ranges of 800 yards or more.13

Deployed at first on small fast warships—torpedo boats—the weapons caused serious concern from the late 1870s on for their potential threat to the battle fleets of the world’s great navies; other fast warships known at first as torpedo boat destroyers, and later simply destroyers, were developed to counter them.14 The idea of marrying the torpedo to the submarine took no great leap of imagination.

On April 11, 1900, the U.S. government issued payment of $150,000 and took official delivery of the Holland VI, which would become the U.S. Navy’s SS-1; within a few months orders for seven more improved “Hollandtype” boats were issued. The improved models followed Holland’s basic plan but were bigger and more powerful, 64 feet long and equipped with a 180-horsepower engine. Over the next six years Holland’s Electric Boat Company licensed foreign rights to Britain, Russia, the Netherlands, and Japan. The first submarines of all the world’s major navies—save only Germany’s—would be built to Holland’s design.

HOLLAND ONCE DISDAINFULLY REMARKED that naval officers didn’t like submarines “because there is no deck to strut on.” Yet even the submarine’s most enthusiastic supporters acknowledged that they could not imagine it ever having more than a distinctly limited role in naval operations. Above all, the submarine would be a defensive weapon, they believed. In his testimony to the Senate Naval Affairs Committee, Kimball had melodramatically offered to stake his life defending New York harbor: it was no coincidence he had invoked that scenario. The submarine’s primary function, in his view, would be to hold the first line of coast defenses, just beyond the range of shore guns. Submarines might also be useful, he told the committee, in harassing and driving off a blockading squadron, carrying communications through hostile lines, clearing minefields, and guarding channels and other narrow waterways against a fleet attempting to enter them.15

The last thing that any naval strategists contemplated for the submarine was that it would be a commerce raider. There were unshakable technical, legal, and strategic reasons for that conclusion. To cruise effectively against an enemy’s trade required substantial range and endurance, qualities the submarine seemed unlikely ever to possess. Capturing enemy merchant ships in wartime was a perfectly legitimate practice under the established rules of international law, but again submarines were remarkably ill-suited to the particulars.

The rules for taking prizes at sea were grounded in precedents of admiralty courts going back centuries, more recently affirmed by a series of international conventions. The nuances of admiralty law were sufficiently complex to keep lawyers busy, but the basic principles for what constituted a legal capture, and the procedures a captor had to follow to ensure the legality of his actions, were universally recognized and uncontroversial. Warships of a belligerent power could stop, board, and search any merchant ship they encountered on the high seas; ships or goods found to be owned by enemy nationals could be claimed as prizes, as could neutral vessels transporting arms or other “contraband of war” to an enemy port. But every capture was subject to a proceeding in the capturing country’s admiralty courts upon their return. Showing an often surprisingly fierce independence, admiralty courts rarely hesitated to disallow improper captures, even awarding damages to a ship’s owner, when the letter of the law had not been followed.

In general, the law permitted a captor to burn or sink a prize and its cargo only if its enemy ownership was beyond doubt; even in that case, the captor had an unambiguous duty first to remove the crew and passengers and to preserve the ship’s papers and other documents for examination by a prize court to validate his action. The London Declaration of 1909, an agreement on the laws of naval war signed by all the major European powers and the United States, reiterated all of these points, in particular the rules respecting the rights of neutrals. Although never formally ratified, the London Declaration for the most part was simply a restatement of the existing admiralty court precedents that constituted the international law of naval war. Notably, while offering one exception to the rule that ships of neutral countries always had to be taken into port for “the determination of all questions concerning the validity of the capture”—Articles 49 and 50 permitted the destruction of neutral vessels that were otherwise subject to capture and condemnation in the case “of exceptional necessity,” if “the safety of the warship” or “the success of the operations in which she is engaged at the time” would be endangered—the declaration underscored the one inviolable principle: “Before the vessel is destroyed all persons on board must be placed in safety.”

Submarines could hardly take on board “all persons” from a freighter or passenger liner before sinking her with gunfire or torpedoes; nor did they have men enough of their own to spare to place aboard a captured vessel as a prize crew; nor the armament to escort a prize to port and protect it from recapture along the way by an enemy warship.

But it was the grand strategic ideas of navy men of the early twentieth century that spoke loudest in relegating the submarine to a small, and largely defensive, supporting role. Mahan’s writings on sea power theory had been enormously influential in all major naval powers of the world, and if there was one sacred truth in the gospel according to Mahan, it was that navies existed to defeat an enemy’s navy. Concentrating one’s naval power in a single mighty fleet would force an enemy into a climactic fleet-on-fleet battle that would decisively secure control of the oceans for subsequent operations; meanwhile, the very threat posed by such a concentrated force would compel the enemy to concentrate his forces as well to avoid defeat in detail, thereby leaving his own coasts vulnerable and checking his ability to conduct smaller forays. Commerce raiding was, in this view, a fatal dispersion of effort, or at best an inglorious sideshow to the real action.

Certainly that was Germany’s conception in the years leading up to 1914. A British diplomat who visited Berlin before the war seeking a diplomatic end to the spiraling naval arms race between the two powers found the Kaiser a devotee of Mahan. Wilhelm II had read the American captain’s book The Influence of Sea Power Upon History and was convinced that German greatness depended on control of the seas. “Germany,” the Kaiser declared in 1900, “must possess a battle fleet of such strength that even for the most powerful naval adversary a war would involve such risks as to make that Power’s own supremacy doubtful.” Since launching its crash naval construction program in 1898, Germany had set more and more ambitious targets as it sought to challenge Britain’s supremacy, eventually reaching a mighty seagoing force of sixty battleships and battle cruisers. The German High Seas Fleet was conceived on pure Mahanian lines: a series of battle squadrons each built around a core of seven or eight of the huge ships attended by flotillas of light cruisers and destroyers. Winston Churchill, shortly after taking office in 1911 as first lord of the Admiralty—the top civilian minister of the navy—warned that the Germans were building a sea force designed for “attack and for fleet action,” not merely for the defense of Germany’s overseas colonies and trade. The Germans, he concluded, were preparing “for a great trial of strength.”16

In 1901 Admiral Alfred von Tirpitz, the master architect of the rising imperial fleet, had bluffly declared, “Germany has no need for submarines.”17 It was only in 1906 that the German navy acquired a single submarine for evaluation purposes, the last of the major naval powers to do so. U-1—the “U” stood for Unterseeboot, U-boot for short—was workable if unremarkable in its design. The first German submarines were powered by noisy two-stroke kerosene engines that belched huge plumes of thick white smoke and showers of embers, making them visible from afar day or night. Tall vent stacks mounted on the deck had to be detached and stowed before the boat could dive.

By 1910 German designers and shipyards had started to catch up with their rivals. From U-19 on, German submarines were equipped with quieter, safer, and more reliable diesel engines. These new boats were also substantially larger, oceangoing vessels, 210 feet long, with four torpedo tubes (two fore and two aft), carrying 100 tons of fuel, giving them a theoretical range of as much as 10,000 miles. But only ten of the diesel-electric U-boats had been completed when war began on August 1, 1914. Overall, Germany’s submarine fleet remained minuscule, numbering just twenty-four, a third as many as Great Britain’s.18

Convinced that Britain’s Grand Fleet would immediately descend upon the Heligoland Bight for the climactic confrontation foreseen by Mahan’s theories, the German naval staff ordered all of its U-boats into a static defensive line with the start of the war. The U-boats were kept on the surface, moored to buoys, as part of a multilayered defense around the German naval base at Heligoland Island. The plan was for an outer ring of destroyers to launch torpedoes and then fall back, leading the enemy through the line of U-boats, which would submerge and launch their weapons; an inner ring of torpedo boats would then try to further harry and whittle down the enemy before the High Seas Fleet sallied forth to join the battle in earnest.19

But the British confounded expectations by holding back: in place of the grand climactic battle came anticlimactic stalemate. As early as October 1914 the commander of the German submarine force, Fregattenkapitän Hermann Bauer, chafing at the absurdity of keeping the bulk of his boats tied up to buoys in a circle around Heligoland for a battle that might never come, was urging the potential of the U-boats to strike a devastating blow at British oceangoing commerce. The commander of the High Seas Fleet relayed Bauer’s arguments in a report to the chief of the naval staff, Admiral Hugo von Pohl: “I beg to point out that a campaign of U-boats against commercial traffic on the British coasts will strike the enemy at his weakest spot, and will make it evident to him and his allies that his power at sea is insufficient to protect his imports.”20

Pohl demurred. He objected that such a course would plainly violate the international laws of naval war (and the German navy’s own Naval Prize Regulations, which required strict adherence to accepted rules for the capture of merchant vessels); moreover, the danger of accidentally sinking neutral shipping might bring America or other neutral powers into the war against Germany. The naval staff, however, soon received astonishing proof of what the U-boats could do if given the opportunity. In a few brief cruises in and around the British Isles, a half dozen of Bauer’s U-boats had quickly dispatched seven British warships: five cruisers, a submarine, and a seaplane carrier. The events caused “a decisive turn” in Germany’s naval thinking, recalled Admiral Reinhard Scheer, who would succeed Pohl as commander of the High Seas Fleet a year later. “The submarine,” Scheer wrote in his memoirs of the war, “from being merely a coastal defense machine, as was originally planned, became the most effective long-range weapon.”21

Britain gave Germany’s naval staff the justification it was already looking for a month later. On November 2, Britain declared the entire North Sea a “war zone” and announced its intention of interdicting all ships carrying supplies “ultimately” destined for Germany. A blockade of an enemy’s port, closing it to all shipping, including that of neutral countries, is a perfectly legal exercise of belligerent powers, but the laws of naval war had always imposed stringent obligations on a blockading force to ensure that it did not simply become a legal loophole which would render meaningless the rights of neutral traders. A blockade had to be openly declared, restricted to specifically named ports or coastal waterways, and maintained with sufficient force as to block all access to those places: “paper blockades” had always been illegal because they would be little more than an excuse for seizing neutral ships wherever they were encountered on the high seas, captures that would never be permitted otherwise under admiralty law. Britain was doing exactly what the laws of naval war forbid, suspending the rights of neutrals to traverse an entire sea and, worse, threatening to seize even neutral noncontraband cargos destined for neutral ports—in Denmark, Norway, Sweden, and Holland—if, according to Britain, those goods might eventually be reexported to Germany.

The senior officers of the High Seas Fleet now added their weight behind Bauer’s proposal, arguing in a memorandum to Pohl that an unrestricted U-boat campaign against all merchant ships trading with Britain could be decisive. Sinking both enemy and neutral merchantmen without warning would not only be a necessity in such a campaign, given the nature of the U-boat, but an actual virtue as well, since shipowners would quickly be unable to find crews willing to face such an appalling menace:


As England is trying to destroy our trade it is only fair if we retaliate by carrying on the campaign against her trade by all possible means. Further, as England completely disregards International Law in her actions, there is not the least reason why we should exercise any restraint in our conduct of the war. We can wound England most seriously by injuring her trade. By means of the U-boat we should be able to inflict the greatest injury. We must therefore make use of this weapon, and do so, moreover, in the way most suited to its peculiarities. The more vigorously the war is prosecuted the sooner will it come to an end, and countless human beings and treasure will be saved if the duration of the war is curtailed. Consequently a U-boat cannot spare the crews of steamers, but must send them to the bottom with their ships. The shipping world can be warned of these consequences, and it can be pointed out that ships which attempt to make British ports run the risk of being destroyed with their crews. This warning that the lives of steamers’ crews will be endangered will be one good reason why all shipping trade with England should cease within a short space of time.… The gravity of the situation demands that we should free ourselves from all scruples which certainly no longer have justification. It is of importance too, with a view to the future, that we should make the enemy realize at once what a powerful weapon we possess in the U-boat, with which to injure their trade, and that the most unsparing use is to be made of it.22



In a decree published on February 4, 1915, Pohl declared the entire waters around Great Britain a war zone as of February 18, warning that “owing to the hazards of naval warfare” it might not “always be possible” to distinguish neutral from enemy ships. In the next three months the U-boats sank a quarter million tons of shipping, including the Cunard liner Lusitania, torn open by a single torpedo fired from U-20 on May 7. The death toll, 1,198 passengers and crew including 128 Americans, horrified the world and set off a wave of anti-German feeling in America, all the more so when it became clear that German public opinion was defiant, even exultant, over this triumph of German arms: German newspapers loudly justified the act, insisting that the Lusitania was an “armed auxiliary cruiser.” The U.S. State Department delivered a formal diplomatic note to Berlin protesting “the practical impossibility of employing submarines in the destruction of commerce without disregarding those rules of fairness, reason, justice, and humanity, which all modern opinion regards as imperative.”23

The exchange of notes went on for months, while behind the scenes Germany’s civilian leadership struggled to contain the crisis. Germany’s chancellor said he felt he was “sitting on top of a volcano”: at any moment another young U-boat captain might at the push of a button bring America into the war. Considerably complicating his position was the fact that both the German navy and the German public overwhelmingly approved of the no-holds-barred U-boat offensive. In late August he sent the United States reassurance that henceforth Germany would scrupulously follow its prize regulations and avoid attacking neutral ships or passenger liners. In September 1915, after the volcano nearly erupted again following the torpedoing of two British passenger ships, the Arabic and the Hesperian, Germany effectively suspended the campaign altogether, withdrawing its U-boats from British waters. But to Admiral Scheer, the justice—and hard logic—of U-boat warfare, for all of its inescapable brutality, remained firmly on the other side:


In a comparatively short space of time submarine warfare against commerce has become a form of warfare which is more than retaliation; for us it is adapted to the nature of modern warfare, and must remain a part of it.… For us Germans, submarine warfare upon commerce is a deliverance; it has put British predominance at sea in question, and it has shown to neutrals what are the consequences of yielding so weakly to British policy.… Being pressed by sheer necessity we must legalize this new weapon, or, to speak more accurately, accustom the world to it.24



SCHEER RIGHTLY SAW that the U-boat offensive struck a direct blow not only at Britain’s naval power, but even more deeply at British complacency and tradition. For half a dozen generations the ascendancy of the Royal Navy had seemed to the British people as a simple fact, if not a law of nature—or perhaps even a birthright due the British race by virtue of its very being. For more than a century the Royal Navy had been the largest in the world. In 1889 the British government had gone even further, adopting a policy requiring Britain’s navy to be larger than the next two largest navies in the world combined. Britannia had for so long ruled the waves that it had become simply inconceivable to think otherwise.

It was inconceivable, too, because Britain did depend on its navy for its very existence. Two thirds of Britain’s food was imported; half the world’s oceangoing commerce was carried on British merchant ships. Churchill, who served as first lord of the Admiralty until 1915, would afterward speak of the ships that were his charge with his usual rhetorical flourish, and his usual kernel of essential truth: “They were all we had. On them, as we conceived, floated the might, majesty, dominion, and power of the British Empire. All our long history built up century after century … all the means of livelihood and safety of our faithful, industrious, active population depended upon them.”25

The Royal Navy was not only the bulwark of Britain’s empire abroad and its security at home but an institution that had put down roots deep into British society. It was vast, ponderous, imperturbable, with a nearly unbroken history of victories at sea and an administrative bureaucracy almost as indomitable. Politicians who tried to institute reforms and modernizations came and went; the navy, with its careerism and traditions, its book-length schedules of job classifications and victualing lists, its vast empire of bakers, coopers, rope makers, and dockyards, sailed serenely on. Samuel Pepys, in the 1670s, had tried to do something about the clubby system of patronage and personal favors by which the captains of the navy doled out midshipmen’s commissions to friends, nephews, and others with whom they were connected by class and obligation. He instituted qualifying examinations for promotion to lieutenant and tried to give the Admiralty the power to appoint at least a few midshipmen directly on its own authority. It took merely two centuries for Pepys’s reforms to be completed: only in 1864 did the Admiralty manage at last to take full control of entry into the naval officer corps and institute a regular system for admitting and training cadets to supply the navy’s future officers.

That was a tactical triumph over the old snug way of doing business, but what was really needed was a thoroughgoing revolution. The advent of steam, torpedoes, turret guns, wireless, and other technical innovations from the 1870s on made it painfully clear just how much more of a complete shake-up was required in the selection and education of new officers. Ships were becoming increasingly complex machines, but the engineering officers who actually knew how to operate them remained a separate branch from the sea officers who commanded the ships and who, with characteristic condescension, persisted in looking down on anyone tainted with practical knowledge and its associations with “trade.” Officers were gentlemen; engineers were dubious on that score.

The naval arms race with Germany in the thirty years leading up to the war quintupled the British navy’s budget; it also created a relentless demand for new manpower, especially officers, and especially technically proficient officers. The increase in the number of smaller ships like torpedo boats and submarines meant that the ratio of officers to men required was increasing, too: the officer corps needed to expand faster than the navy as a whole. Yet the navy’s administrators seemed almost paralyzed in the face of what was obviously a growing crisis. From the 1870s to the turn of the century the manpower of the service had already doubled; during the same period its officer corps shrank from about 4,000 to 3,500.26

Resistance to change was exacerbated by instinctive resentment on the part of senior naval officers toward any civilian administrators who presumed to know better than they did, all the more so when the presumption was correct. Serving officers referred to the civilians in the Admiralty as “frocks.” The civilians returned the compliment by referring to officers as “boneheads.” (It was a senior admiral’s complaint that Churchill was impugning naval “traditions” with one of his proposals for shaking things up during his time as first lord of the Admiralty which prompted the famous Churchillian retort that the traditions of the Royal Navy could be summarized in three words, “rum, sodomy, and the lash.”) In 1902, in the midst of the officer shortage crisis, there burst into the corridors of power in Whitehall a man who had both the determination and the moral authority to drag the navy into the twentieth century whether it liked it or not. Admiral Sir John Arbuthnot Fisher was, as Churchill would later remark, “a veritable volcano of knowledge and inspiration.” He would often be called Britain’s “greatest admiral since Nelson,” though he had never commanded a fleet in battle. Fisher was short and stocky, “ugly” by his own reckoning, with a sallow complexion that prompted his enemies to name him “the Yellow Peril.” But he cut a brash and fearless image the British public loved, and he reveled in a take-no-prisoners manner and unconcealed contempt for those he considered mired in the past. He routinely referred to fellow officers who stood in his way as “pre-historic admirals,” “mandarins,” and “fossils.”27

Fisher was serving as commander-in-chief of the Mediterranean Fleet when he received word he would be the next second naval lord, the senior admiral in charge of personnel, and he promptly threw himself into the task of completely reforming officer selection and education. Besides addressing the navy’s critical shortage of officers, Fisher wanted to put an end to the stigma associated with engineering by greatly increasing the amount of scientific training that all cadets received and eliminating the invidious distinction between executive and engineering officers. Under Fisher’s plan all officers would have a single career path up to
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