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Five minutes! Who would have dreamed that the tide of battle would shift completely in that brief interval of time?


—Mitsuo Fuchida, captain, Imperial Japanese Navy, eyewitness
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AUTHORS’ NOTE



Brendan Simms


I was first introduced to the Battle of Midway at the birthday party of a school friend in 1976. We had gone to the cinema to see the new blockbuster film on the subject starring Henry Fonda, Charlton Heston, and Glenn Ford. I enjoyed the first half of the film, with its strategic backgrounding and personal drama, and became engrossed by the initial battle scenes. Soon, however, the tender eight-year-old was overwhelmed by the blood and burns of injured Wildcat and Devastator pilots. I left the theater and watched the last hour or so of the film intermittently over the shoulder of an usher at the exit. I could not see much, but I did register the spectacular detonations that rocked the doomed Japanese aircraft carriers, their purple glow unmistakable even from my vantage point in the hallway.


I took four things away from that day. The first was an abiding squeamishness about the physical costs of war in terms of death, pain, and burned flesh, which coexisted with the second, a new and profound interest in all things military, and the third, an (indefensibly) undimmed enthusiasm for “action” movies (so long as they were not too violent). Ten years passed before I dared to watch the film again, on television, though I have subsequently seen it on DVD many times. The fourth takeaway was an enduring fascination with the battle itself that has remained with me to this day, and to which this book is a testament.


Steven McGregor


I learned about Midway in 2019. I had been an infantry officer in the 101st Airborne Division, deployed to Iraq at the tail end of the surge. Originally commissioned at the United States Air Force Academy and having received a pilot slot, I requested a transfer to the infantry. The army needed officers. I had to read an article about it in the New Yorker of all places. After graduating from Infantry Officer School, Ranger School, and Air Assault School, I took my first platoon in Charlie Company of the 3rd Battalion of the 3rd Brigade of the 101st.


Several years after my return from Iraq, I became a historian. I met Brendan, and we began to talk about the Battle of Midway. I came across the memoir of Dusty Kleiss, one of the most important of the Dauntless dive-bomber pilots. He recalled his thoughts on the night before the famous battle: “Would I die tomorrow?” he asked himself. His fear was sickeningly familiar to me: “I fretted I might not make it home to marry Jean,” he wrote. “My earlier reluctance gnawed away at me guiltily.” It was my experience all over again. Like Kleiss, I had gone to war without proposing, thinking it would be more responsible to wait. And, also like Kleiss, I found myself far from home, wondering what I’d been thinking, convinced I’d made a mistake. Like Kleiss, I survived. Also like Kleiss, the girl I had sorely missed became my wife. But my sense of war as definitional, as a force that brings out the essence in men and women and in nations, has only strengthened.















PROLOGUE



IT WAS IN THE MIDDLE OF THE WAR, IN THE MIDDLE OF THE Pacific Ocean, and to Lieutenant Commander Clarence “Wade” McClusky, who was leading the Dauntless dive bombers from the aircraft carrier USS Enterprise, it seemed as if they were in the middle of nowhere, running dangerously short on fuel. Then the clouds opened and the main Japanese fleet appeared before him. McClusky’s planes adopted attack formation, and he led his men into the dive maneuver they had practiced so often. To one observer, the descending dive bombers, the sun reflecting from their wingtips, looked like a “beautiful silver waterfall.”




















INTRODUCTION



THE BATTLE OF MIDWAY, IN WHICH AMERICA BROKE THE BACK of the Imperial Japanese Navy, has long been recognized as one of the turning points of World War II. It captured the imagination of the American public as an astonishing victory and has been celebrated in two major feature films, one released in 1976 and the other in 2019. The Japanese, it was said, had a clear numerical advantage in ships and aircraft. They were also widely believed to be more skilled than their American counterparts. The historian Walter Lord titled his book on the subject Incredible Victory. “They had no right to win,” he wrote of the Americans, attributing victory to “Lady Luck.” In the same vein, Gordon Prange titled his classic account Miracle of Midway. America’s victory became a matter of divine intervention.


Luck and chance played a large role in the 1976 film, simply called Midway. A Japanese commander, desperate to find the US fleet, orders his scout plane to fly to the last reported position of the Americans and then “trust to luck.” An American officer does the same. “Were we better than the Japanese,” Admiral Chester Nimitz asks toward the end of the film, “or just luckier?”


Our book advances a very different argument. Unlike Allied war efforts in most other theaters in World War II, where, broadly speaking, the initial incompetence of professionals slowly gave way to the mass firepower of an amateur citizen army, the tide in the Pacific was turned quickly by a peacetime navy. The Battle of Midway was decided by the skill of the dive-bomber pilots and the effectiveness of their equipment. If the Americans were lucky, they made their own luck.


Moreover, the navy, like the other service branches, could draw on the skills of a wide variety of emigrants or descendants of emigrants—especially from Germany, the principal hostile power. The engineer who designed the plane that decided the battle was Ed Heinemann; the strategist who decided that America would defend Midway was Admiral Nimitz; and the pilot who epitomized American performance on the day of battle was Norman Jack “Dusty” Kleiss. All three were German Americans. Without these men, America could not have designed and planned its strategy or done what was needed to win.


The Battle of Midway has been written about at length, and debates about it have been an argument without end, as the study of history should be. We do not purport to offer a definitive account, only a distinctive one. The first three chapters adopt a wide-angle view, locating the battle not just in the context of the deterioration of US-Japanese relations and the development of carrier warfare, but also in the broader sweep of American history. We begin with a story of innovation: how Heinemann created the battle-winning Douglas Dauntless dive bomber. This is followed by a chapter on Nimitz, the military strategist who put the Dauntless planes in the right place at the right time. We round out this first part of the book with a chapter on the pilot, Kleiss, whose intense training prepared him for the day that would define his life. Without the skill he and his comrades demonstrated that day, all the technological wizardry and strategic acumen in the world would have been to no avail.


In the second part of the book we steadily narrow the focus. One chapter explains how Admiral Isoroku Yamamoto planned to lure the Americans into a trap near Midway in the Pacific, and how Nimitz, thanks to superior military intelligence, was able to lay a snare of his own. It describes the sense of drama and foreboding as the confrontation drew near. We follow this up with a detailed account of the opening salvos of the battle as American land-based bombers and torpedo planes grappled with the Japanese fleet in vain. The book culminates with a chapter covering just five minutes—the crucial moments when the American dive bombers struck and crippled their opponent. Good fortune played a role, of course, but the key factors were superior training and technology. Professionals, not amateurs, won the day. The US victory at Midway was not inevitable, to be sure, but neither was it accidental.


This was war as pure as it could be. Not pure in the sense that it was beautiful or clean, but in the sense that it was fought only between men who had sailed thousands of miles to be there. Naval dive bombing was similarly intentional. In dive bombing, unlike in high-altitude bombing, a pilot brought his plane down below 3,000 feet to release his ordnance. He could see what he was about to destroy. The target was discrete, identifiable. It also bore the flag of his enemy. Naval dive bombing was designed to break ships, not a people’s will. No civilians were killed at Midway. Even so, the battle was brutal, and sometimes criminal.


We hope our account does justice to the color and drama of this iconic juncture in world history without sensationalizing it. We tried to show that the protagonists were not only warriors but men with pasts and, in the case of the survivors, futures. Some of them were deeply moral people who thought hard about the act of killing. In the penultimate chapter, we chronicle the agony of their victims, the crewmen of the Japanese fleet, as they battled to save their burning carriers and their comrades, many of whom suffered terrible wounds. In the final section, we zoom back out to look at the legacy of this epic battle, and at what it means for a world in which the possibility of armed conflict in the Pacific is once again a terrifying reality.















PART I



BEFORE
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THE ENGINEER


IN THE BEGINNING WAS THE PLANE. WITHOUT THE DOUGLAS Dauntless dive bomber, the US Navy would never have won the Battle of Midway. Its designer, Ed Heinemann, a German American, went on to become one of the country’s greatest aerospace engineers. Though slow and drafty, the sturdy Dauntless could dive straight down, remain controllable, and survive enormous stresses as it regained stable flight. It could also carry a bomb load of more than 1,000 pounds. The Dauntless was mass-produced at the Douglas plant in El Segundo, California, near Los Angeles. At one point during the war, Adolf Hitler asserted that the conflict was a “war of engineers” and lamented that German Americans were working on the side of the Allies.1 On that count, he knew what he was talking about.
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EDWARD HEINEMANN WAS BORN Gustave Henry Edward Heinemann in Saginaw, Michigan, in 1908. His mother had emigrated from German-speaking Switzerland as a young girl.2 His father was American-born but of German ancestry. Germans, in fact, were the single largest national group in the United States at that time.3 The young Edward—he lost the “Gustave” early on—grew up with German spoken all around him. He clearly had an artistic and mechanical streak from the start, because his grandfather, observing Edward’s homemade toys, said that “der Eduard ist aber ein Künstler” (Edward really is an artist).4


When Heinemann was about seven, the family moved to California, settling in Germantown at the northern end of the Sacramento Valley. His father’s lemon trees did not prosper, and it was not long before the Heinemanns wound up in San Francisco.


There, in 1915, the young Edward was first exposed to the world of aviation. It was only twelve years since the Wright brothers had made their pioneering flight at Kitty Hawk on the other side of the United States.5 San Francisco was buzzing with excitement about the Panama-Pacific International Exposition, which featured some of the new airplanes. The young Heinemann was mesmerized by these Heath-Robinson constructions of bamboo, spruce, and fabric. Looking at the concluding aerial display in early December of that year, he exclaimed, “Wunderbar!” (Wonderful!). A man standing nearby was so impressed that he turned to Edward’s mother and remarked, “Madam, I would give one hundred dollars if I could speak German as well as your son.”


The following year, 1916, Heinemann Sr. took a job in Los Angeles. Edward gravitated toward the Ascot Park Speedway, a racetrack at which aircraft landed and airships moored. As the huge Goodyear blimps loomed toward earth, he and several other boys would seize the guy lines to draw them in. In high winds they could be yanked high above the ground, and one day, Edward found himself 30 feet up, hanging on for dear life. The rush, the danger, and the technology itself, which made humanity seem both small and great at once—this was the world of early aviation.


A year later, the United States and the German Reich were at war. As Heinemann later recalled, that “pretty much ended our speaking the German language.”6 Germantown was renamed “Artois,” after the series of World War I battles fought in the French province of that name. Not that Heinemann was in any doubt about his identity and loyalties. He may have been half German and half German-Swiss, but his home was in America.


After attending a grammar school in a Los Angeles suburb, Heinemann enrolled in Manual Arts High, which taught mechanical skills to young men. He was a diligent student and impressed his drafting teacher, August Flam, who helped him build up a portfolio of mechanical drawings. In his spare time, Heinemann read anything to do with airplanes and boats: “mathematics, mechanics, aerodynamics, physics, chemistry, meteorology.” He had little formal training in these subjects but acquired a knowledge and “feel” for them that would stand him in good stead later.7


Heinemann continued to hang around the Ascot Park Speedway. He was particularly struck by Mary Anita “Neta” Snook, a kindly redhead who had taught another female pioneer aviator, Amelia Earhart, how to fly. This redoubtable lady had her first application for flight training stamped “no females allowed.”8 Undaunted, she had single-handedly reassembled a wrecked aircraft over the course of two years and taught herself to fly it. Heinemann helped her push her plane in and out of the hangar. Snook never actually delivered on her promise to give him a ride, but she did give the youngster early experience in handling aircraft.9 As an old man, he would remember that magnificent woman and her flying machine with great affection.


In 1925, aged seventeen, Heinemann left school before completing his high school diploma. He knocked around for a while doing various jobs and attended night courses in aircraft design. Then Heinemann had his chance. In 1926, he was invited to apply for a training job as a tracer and draftsman at the Douglas Aircraft Company, which was then operating out of an old film studio in Santa Monica.


“My first impression,” remembered Heinemann about arriving for his interview, “was the smell of banana oil or dope.” Dope in this case was a kind of varnish used to stiffen aircraft fabric. The odor hung about the office, where some twenty draftsmen worked at large drafting tables. At the largest table was a shaggy-haired man in plus fours and a pair of argyle green-and-brown golf socks. This was James Howard “Dutch” Kindelberger, Douglas’s chief engineer (“Dutch” was shorthand Deutsch, “German”). He was so impressed by Heinemann’s portfolio that he offered him a job on the spot.10


When we speak of California today, we instinctively think of film and technology. In the 1920s, Hollywood was already a phenomenon, but the South Bay of San Francisco, what is now Silicon Valley, was still filled with plum and orange trees. The engineers and designers were in Los Angeles working in aviation. To be sure, aircraft were being built in other parts of the United States as well: in New York by Grumman, Curtiss, and Brewster; in Connecticut by Chance Vought; in Ohio by Great Lakes Aircraft. But it was in Los Angeles that three of aviation’s greatest designers—Dutch Kindelberger, John K. “Jack” Northrop, and Donald Douglas—were to be found. Heinemann worked with all three men, later describing them as “healthy rivals and the best designers of their time.”11


California attracted the aviation industry. Unlike other parts of the country, the state enjoyed the kind of climate that allowed for comfortable flying and maintenance all year round. In those days Californians experimented with aircraft in the same way as they do with software today. Designers, engineers, and pilots were constantly switching between jobs, tinkering with their machines far into the night. It was exciting, innovative, and often hazardous work.12


German Americans were especially prominent in this world. That was not surprising, because, as legend has it, Germans make good engineers. In the 1920s, Heinemann worked with many metalsmiths and engineers of a similar background. Along with Kindelberger, these men included Shorty Kaisar, Elmer “Weity” Weitekamp,13 Fred Herman, Karl Peter “Pop” Grube, H. A. Speer, Art Goebel,14 and Harry Wetzel.15 He does not seem to have known the larger-than-life pilot and aircraft manufacturer Otto Timm, who operated out of Glendale, California, and later built gliders for the D-Day landings. Amelia Earhart was also of part-German ancestry, as her name (Americanized from “Ehrhardt”) suggests. Her associate Wilmer Stultz, a Pennsylvania “Dutchman,” made the first nonstop flight from New York to Havana. The list is endless. Years later, long after World War II, the National Air and Space Museum honored the contributions of German Americans to US aviation with a special exhibition.16


California was no paradise. Even before the Depression, many lived a precarious existence. There were severe racial tensions, especially between people of European, Asian, and Latino descent. The desire to limit Asian immigration into California was part of the background to the notorious 1924 Immigration Act. The large Japanese community in particular resisted discrimination fiercely, and this led to tension between the United States and the Japanese Empire before World War I.


If Heinemann was aware of this controversy, which continued to simmer throughout the 1920s, he left no record of it. His sister Helen married a native Hawaiian, which does not seem to have been an issue for him.17 In time, though, the racial tensions of the age were ultimately to have a major bearing on Heinemann’s life as well as the lives of millions of others.
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AMERICAN AVIATION EPITOMIZED AMERICAN capitalism. In the 1920s, the industry was a frenetic start-up sector recovering from the boom of World War I. Creative but also chaotic destruction ensued as firms chased contracts and profit margins. Many of these aircraft manufacturers were no more than sheds beside a makeshift airstrip.


Heinemann instantly took to this world. He moved from one company to another, and sometimes back again. In February 1927, he was laid off from Douglas, but the chief draftsman gave him a glowing recommendation, calling him a “fast and willing worker.”18 After seven months at the somewhat grandiosely named International Corporation (which said it built aircraft “to a standard not to a price”), in Long Beach, near Los Angeles, he garnered similar praise from the company’s chief engineer.19 In October 1929, the day before the stock market crash, Heinemann left Moreland Aircraft of Inglewood, California, with a letter of recommendation from its president.20 In between, he would go back to work for Douglas, which served as a kind of “lender of last resort” when times were rough for the aviation sector in the state.21


Heinemann excelled at solving technical problems. When a friend at a small aircraft firm described the severity of landing on the structure of an airplane, the eighteen-year-old Heinemann drafted and manufactured a solution. The result was a pneumatic landing-gear strut, which later became a common feature in aircraft and is still used today. Weight was another aspect of aircraft design that was always under consideration. Along with the metalsmith Shorty Kaisar, Heinemann reduced the weight of a racing plane by replacing the fuel tank with a lighter aluminum design and by rearranging the cabin seating.22 As Pop Grube, who first met Heinemann in the late 1920s, recalled, it was an exciting time. “We were young,” he wrote, “full of ambition and thought we knew the answer to everything.”23


In 1929, Heinemann designed his first aircraft “from drawing to flight” at the age of just twenty-one.24 Known as the Moreland M-1, it sported a single fabric-covered wing that ran above the cabin. Fully loaded it weighed 2,750 pounds. Heinemann designed the Moreland to carry a pilot and one passenger, but the four that were manufactured ended up being used as crop dusters.25 It was certainly an achievement of technical skill, but for Heinemann it was also very much a matter of artistry. “Show me a good design,” Heinemann later recalled, “and I will show you the ‘art’ that went into it.” “Designing,” he continued, “is[,] in my opinion, a high order of specialized art.”26 In their symmetry and clean lines there is an unmistakable beauty to airplanes, their silhouettes as awesome as weapons, as distinctive as faces. Heinemann was, indeed, already an artist.


In the meantime, he learned to fly, taking lessons at twenty dollars an hour.27 He also learned to use a parachute. As he spent time with aviators, he gained the respect of many test pilots, including the skilled Vance Breese. Later these were the men who would put their lives in Heinemann’s hands each time they took off in one of his designs.


Heinemann seems to have weathered the Wall Street crash quite well, moving to the Northrop Corporation in Burbank, California. When the company planned to move to Kansas in 1931, he chose to stay in California. The corporation’s legendary vice president, Jack Northrop, added more praise for Heinemann’s abilities as an engineer.28 The following year, Heinemann turned up at Northrop’s plant in El Segundo, the place where he would spend most of his working life.


Unsurprisingly for a Californian, Heinemann also had a passion for boats. At seventeen he built his first: a 16-foot sloop with a motor. In the right weather, he would ride it along the coast of Los Angeles and out to Catalina, one of the Channel Islands, just over twenty miles away. He also designed racing boats and toyed with the idea of a maritime career. Heinemann, in short, was comfortable designing for both sea and air.29
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IT WAS IN FACT at the intersection of the two worlds, naval aviation, that Heinemann was to earn his place in history. America quickly grasped the significance of aircraft for controlling the sea and pursued naval aviation along with powered flight itself. The first aircraft to take off from a ship flew from the USS Birmingham, in Hampton Roads, Virginia, in November 1910. Then, during World War I, seaplanes demonstrated their value by conducting reconnaissance and harassing the enemy. Their cumbersome design, however, made them less suited for combat than land-based aircraft. Toward the end of the conflict, the British converted a liner into a ship capable of both launching and landing aircraft with undercarriages, and the aircraft carrier was born as HMS Argus. In 1922, the US Navy converted a large collier into its first carrier, the USS Langley, and soon keels were being laid for the first purpose-built carriers of the Lexington class.


Aviation is a difficult skill—naval aviation even more so. The most challenging maneuver is landing the plane, which is achieved through what is essentially a controlled crash. The pilot must bring the aircraft to a safe halt while monitoring altitude, speed, heading, pitch, and level, a task made all the more dangerous on the deck of a ship. The flight deck is always in motion: normally in or close to the wind, surging up or down according to the sea-state, and yawing from one side to another.The pilot must align himself with the center of the flight deck to avoid veering off into the sea, and must touch down within a certain area in order for the tailhook of his plane to catch one of the arrestor wires stretched across the deck. Otherwise, before the introduction of the angled flight deck in 1955, the plane could not be stopped before plowing into other aircraft if they were parked on the forward end.


Initially, carrier-borne aircraft were armed with torpedoes or bombs that would be dropped while in level flight. During World War I, however, pilots experimented with dive bombing. The plane would dive at the target and then, at the last possible moment, release its bomb and pull up. The bomb was essentially hurled where the pilot wanted it to go. What level bombing achieved by chance, if at all, dive bombing accomplished through skill. The difference was a vast improvement in accuracy. As early as 1918, a British pilot used the technique: diving on target before releasing his bomb. In the US Navy, the technique was first used in an exercise off Long Beach in October 1926; several battleships were surprised before they could even sound general quarters. The man who led the attack, Frank Dechant Wagner, recalled that the subsequent reports all agreed “there was no defence” against dive bombing.30 Then, in 1928, US Marine aviators operating in Nicaragua developed what is now considered “the first combat-tested dive-bombing techniques.” Within a decade, dive bombers and torpedo bombers constituted the main strike capability of US aircraft carriers.31


There were important differences between the two forms of aerial attack. Torpedo bombing, which was the preferred method of the British and the Japanese, was intended to sink a ship by flooding it with water. The torpedo traveled at a depth of some 30 feet and detonated upon hitting the ship, breaching the hull. Dive bombing was different. The ordnance rained down from above, puncturing a ship’s deck, and then, with a delayed fuse, traveled through several decks before igniting a fire within the ship’s guts. Because the hull remained intact, effective dive bombing transformed a ship into a floating pyre. The advantage of dive bombing—indeed, of any sort of bombing—was that damage to the flight deck could stop a carrier from launching or landing aircraft, rendering it temporarily useless, while a carrier that had suffered several torpedo hits might be able to continue air operations.


Dive bombing was a particularly demanding form of warfare. It placed huge strain on pilots. A steep dive meant a near-vertical descent from 15,000 to 1,000 feet in less than a minute. The rise in air pressure hurt the sinuses, and the acceleration turned the stomach. Then came the most grueling moment, when the pilot would release his bomb and pull up. Momentum shifted as the plane, which had been diving toward the ocean, changed direction to fly parallel to its surface. The perceived force of gravity intensified to seven, eight, or even nine times its normal force. The pilot felt the blood in his body rush into his seat, draining from his brain. His vision grayed around the edges, and, if the dive recovery was too quick, he might lose consciousness. Stanhope Ring, one of the Dauntless pilots at Midway, said dive bombing was like “hitting yourself in the head with a baseball bat.”32 This kind of self-harm required judgment. “The whole of the dive is really an aiming period,” remembered another pilot. “You are pointing the plane.” But the pointing was counterintuitive. It meant deliberately hurtling toward the target, plunging down as if intending to crash. For as long as the pilot endangered himself, he could steer the bomb toward the enemy. During this time, unsecured items of equipment floated about the cockpit and the rear-seat gunner shouted the altitude on the intercom while the pilot, secured only by a single lap belt, peered into a telescopic sight and attempted to concentrate: one hand wrestled the control stick, and the other waited to release the bomb. Pull up too soon, and the bomb might miss; too late, and the plane would crash. This was a task requiring immense skill and daring.


One of the first men to master it was Clarence “Wade” McClusky. Born in Buffalo, New York, of Protestant (probably Presbyterian) Scotch Irish and Irish Catholic stock at a time when these distinctions mattered intensely, he attempted to compromise by becoming an Episcopalian. After officer training at the United States Naval Academy in Annapolis, Maryland, McClusky learned to fly at the Naval Air Station in Pensacola, Florida. He was a talented pilot, earning a place in the navy’s “High Hats” aerobatics squadron in the late 1920s, during which time he made his first landing on an aircraft carrier. This skill served him well when he took up dive bombing. McClusky made his first dive in 1930 and went on to log about four hundred hours’ worth of time in similar aircraft before switching to fighters.33


What dive bombing did to man it also did to machine. Many planes could not withstand the speed of a steep dive or the stress of pulling up from one. In those days planes were composites of wood, fabric, and metal. In a 1929 test flight, one pilot experienced severe vibration after entering a dive. Recovering, he realized that “portions of the fabric covering the right wing surface had been torn off the ribs and were tattering in the slip stream.” The vibrations produced by the speed of the air over the wing had pulled the plane apart. Fortunately, he managed a safe landing.34


Other pilots were not so lucky. The most dangerous moment in dive bombing was the recovery from the dive. Flight is possible because an aircraft’s wings generate more lift than its weight. When pulling up from a dive, however, an aircraft’s effective weight is increased in proportion to the angle of its recovery. A shallow recovery, when the pilot eases back on the stick, gradually introduces weight onto the wings. But a sharp recovery, caused by jerking the stick back, was required if a pilot wanted to release his bomb at the last possible moment. “You had to execute a 90-degree turn that low,” remembered Heinemann.35 This dramatically increased the effective weight of the aircraft—a weight that the wings needed to counteract by producing an equal or greater amount of lift; otherwise, the plane would stall. As with landing, the low altitude meant little room for error. When the stress of recovery overwhelmed one plane in 1931, the crash that ensued obliterated the pilot: “All that was recovered” was his “helmet and a part of his brain.”36


While pilots waited for more rugged planes, they adjusted their tactics. This meant shallower dives and deeper recoveries—essentially, glide bombing instead of dive bombing. The adjustment made sense from an engineering standpoint, but it came with risks of its own. When approaching in a shallow dive, the pilot usually lost the element of surprise because his plane would be detected as it descended toward its target. The enemy had time to adjust antiaircraft fire and to prepare for attack. Moreover, as with level bombing, in glide bombing the horizontal motion of the plane made aiming more difficult, and this same motion was transferred to the bomb, requiring the pilot to release it in advance of the target. In a sense, the pilot was pitching the bomb, rather than flying it into the target. Another issue was the weight of the bomb itself. If a pilot dived on a target but decided not to release his bomb, its weight added to the load placed on his wings when recovering. Lighter payloads were therefore another means of lessening the stress of dive bombing.37


Despite the obvious efficacy of dive bombing, the advocates of level bombing did not give up. Partly, this resulted from the fact that the US Army had developed level bombers that could carry a greater number of bombs. These same planes had larger fuel tanks than dive bombers and could strike the enemy from farther away. But some of the risks of dive bombing, such as equipment failure and pilot error, encouraged strategists to look elsewhere, and by comparison, level bombing appeared to be a safe alternative. Supporters of this technique, known as the “Bomber Mafia,” believed that with the right equipment they could be accurate while taking fewer risks. They envisioned a war that was, in a manner of speaking, clean. From an altitude of nearly 6 miles above the Earth, pilots would be relatively safe from attack. Believers in this idea put their faith in the colossally expensive Norden Bombsight, an analog computer that, according to its advocates, could “drop a bomb into a pickle barrel from six miles up.” Pilots would be able to pick and choose their targets, destroying enemy forces or factories rather than, as often happened during area bombing runs, homes or hospitals. Supposedly, the same advantage would apply at sea. Curtis LeMay, a lieutenant and one of the leading members of the Bomber Mafia, proved the point in August 1937, when he and a squadron of B-17s hit the USS Utah with practice bombs in an exercise off the California coast.38
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MEANWHILE, THE JAPANESE WERE blazing their own path in the world and especially in naval aviation. They were latecomers to empire and modern warfare, but they caught up with astonishing speed. It was only a few decades after Commodore Matthew C. Perry had forced open the country in 1853 that the empire began a surge of rapid expansion. Japan first bested China, in 1894–1895, and then Russia, in 1904–1905. It sided with the Allies during World War I and was one of the victor powers in 1918. Japan, though, felt slighted by the refusal of the Western powers to accept the principle of racial equality at Versailles in 1919.39


The problem was compounded by the Washington Naval Treaty of 1922, which institutionalized Japanese naval inferiority in relation to the British Empire and the United States. The treaty stipulated that the navies of the United States, the United Kingdom, Japan, Italy, and France would abide by set limits in regard to the tonnage of certain ships and their navies as a whole. Proportionally, the United States and the United Kingdom would be equal in size, setting the benchmark for other powers. Japan would be smaller by 40 percent, and Italy and France smaller by about 60 percent. Signatories of the treaty claimed that these limitations would “contribute to the maintenance of the general peace, and… reduce the burdens of competition in armament.”40 Indeed, prior to the treaty, Japan was on track to spend 60 percent of its total budget on the construction of a vast naval fleet. Supporters of the Washington Naval Treaty, which included Isoroku Yamamoto, then a young Imperial Japanese naval officer, made this point. Yamamoto had traveled extensively in the United States, witnessing the automotive industry in Detroit and the oil resources in Texas. Hence, in the words of his biographer, he warned his country against “an unrestricted shipbuilding race” with the United States. But detractors thought the treaty was an insult and a hindrance. The Imperial Japanese Navy split into two factions: the “treaty faction” favored an agreement with America, and the “fleet faction” did not. Both groups, however, agreed that the United States was Japan’s preeminent strategic rival.41


As part of its naval strategy and development, Japan also invested in aviation, starting with a great deal of foreign acquisition. Since Japan had not been part of the European arms race during World War I, it needed to catch up to other world powers. Once the war had finished, this was easily accomplished by purchasing stockpiled weaponry or hiring experienced engineers. Japan collaborated with many of aviation’s leading experts—Sopwith in Britain, Heinkel in Germany, SPAD in France—in order to develop its own manufacturing and design capabilities. An early culmination of this strategy was the launch of the Hosho, commissioned in 1922 as the world’s first purpose-built aircraft carrier. Its planes were designed by an engineer from Britain, but, like the carrier itself, built in Japan.42


If the first phase of Japanese naval aviation was characterized by acquisition and partnership, the second was one of independent production. In 1930, Yamamoto became head of the Technical Division of the Technical Aviation Department. A veteran of Admiral Togo Heihachiro’s victory at the Battle of Tsushima Strait, Yamamoto was a significant national figure. He was also an early supporter of naval aviation and had argued in favor of developing long-range bombers. Then, when he was promoted, becoming head of the entire department, he took a stronger line: the future of naval warfare, he said, was aviation. “The practical value of battleships has declined,” Yamamoto told a group of young pilots in 1935. These increasingly large ships still held symbolic value but only as “decoration for our [navy’s] living room.” The decisive weapon at sea was the plane.43


In a process similar to military procurement in the United States, private firms in Japan competed for government contracts. The heavyweights are still familiar names today: Mitsubishi, Kawasaki, and Nakajima (now Subaru). But unlike the US practice, once a contract was awarded, more than one Japanese firm was allowed to manufacture the winning design for government purchase. This ensured competition while protecting a relatively fragile industry.44 By the mid-1930s, Japan was independently producing aircraft that rivaled those of any manufactured in the United States or Europe.45 In 1937, when war broke out with China, all the planes in the Japanese arsenal were Japanese made.46


The Japanese Navy’s numerical inferiority put a premium on quality and innovation. By 1940, its air arm was roughly half the size of the US Navy’s, but it was arguably the strongest in the world.47 The fighter, the Mitsubishi A6M “Zero,” was remarkably fast and long ranged. It could turn sharper and climb faster than any other fighter then in production. The torpedo bomber, the Nakajima B5N “Kate,” was another fast aircraft and could carry ordnance that was heavier and far more accurate than its US counterpart could. More importantly, its hit-rate was effectively between 70 and 80 percent. The dive bomber, the Aichi D3A “Val,” was also a sturdy and effective platform. It would go on to sink more Allied warships than any other type of Axis aircraft.48


Japan not only built a formidable arsenal of ships and planes but also nurtured a particularly talented and innovative generation of naval aviators and air-minded sailors. Yamamoto, in other words, was not alone. His generation included men such as Minoru Genda and Mitsuo Fuchida, who, as we shall see, were virtuosos in their field. They were also profoundly political, intensely patriotic, and even chauvinistic. Their love of country mingled with insecurity and wounded pride. They smarted under the restrictions of the Washington Treaty and burned with indignation at the treatment of Japanese immigrants in the United States. They wanted recognition of their own space and of their independent role in the world—which included the right to colonize others. Their main enemies were the United States and—to a lesser extent—the British Empire, which had divided up the world to the exclusion of Japan. They looked forward to the day when they would show their supremacy.


By the mid-1930s, the Japanese Empire was on the march. First, it seized Manchuria from China in 1931, drawing considerable international, and especially Anglo-American, attention. Further moves were in the offing, driven partly by imperial ambition and partly by resource shortage, especially of oil. Second, Japan developed a powerful military striking force and became the world leader in naval aviation. Third, while the immediate enemies were the Soviet Union and the Nationalist Chinese regime of Chiang Kai-shek, the ultimate enemies, both in China and more generally, were the British and the Americans. It was their perceived arrogance, their presumed right to dictate to the rest of the world, that was most offensive to the Japanese. War in the Far East, even as the democracies steeled themselves to face Germany and Italy in Europe, became a distinct possibility.


This was the backdrop for the US Navy’s search for new aircraft. In 1934 the navy’s Bureau of Aeronautics invited the aerospace industry to submit proposals for a dive bomber that adhered to specific requirements. As Ed Heinemann remembered it, “the plane had to take off from a pitching carrier deck with a full load of fuel and a 1,000-pound bomb, [and] be capable of performing a stable, vertical, zero-lift dive at an airspeed of less than 250 knots [287 miles per hour].” The dive would be initiated at about 20,000 feet and maintained until the bomb release point of 3,000 feet, at which point the pilot would immediately recover. The airplane also had to be capable of completing this maneuver even if the bomb was not released. Aside from these guidelines, which largely involved the strength and load-bearing abilities of the aircraft, there were two further requirements. First, the plane needed to use a special crutch to deliver the bomb: in flight it held the bomb against the fuselage, but upon release it swung down, releasing the bomb beyond the blades of the propeller. Second, the plane needed to adhere to certain dimensions. In order to fit inside the elevator used to transport planes from the hangar deck to the flight deck of an aircraft carrier, a plane’s wingspan needed to be less than 42 feet in length.49


Heinemann had by now designed and built four planes; this was to be his fifth. Of course, like all such enterprises, the new aircraft was a collective venture. Jack Northrop, for example, played an important role, as did many others.50 But the guiding spirit and genius throughout were those of Ed Heinemann. He quickly proposed an innovative design. Previous US dive bombers, such as the Curtiss SBC “Helldiver,” were biplanes: they had a wing above and beneath the fuselage. This afforded a great amount of lift for a relatively small wingspan but created more drag because of the struts needed to fasten the wings together. Heinemann proposed a low-wing monoplane, whose wings would be short enough to fit onto a carrier elevator but wide enough to generate lift for flight. In fact, the surface area of Heinemann’s new plane wings was greater than the surface area of its biplane predecessors: he did with one wing what other planes did with two.51


Heinemann could enlarge the wings because he designed them to be strong. Using techniques he’d learned from Northrop, Heinemann made his plane entirely of metal and reinforced it with an internal framework of metal cables coursing through its skin. This allowed the metal to endure much greater compression loads than was normal for planes of the time. The wings were also strong and lightweight because they were not solid but multicellular, composed of sections of ribs and lengthwise parts. As a result, his wings, unlike previous monoplane designs, did not bend to excess, but remained stiff and strong.


The performance characteristics of Heinemann’s low-wing design were also particularly suited for naval aviation. Because the center of gravity was above rather than below the wing, the plane was easier to roll, a necessary maneuver in aerial combat. The plane could also land softer and take off from a shorter runway because of ground effect, that is, the deflection of air by the ground against the wing, which is stronger on low-wing planes. There were corresponding drawbacks, however. The ease of rolling Heinemann’s plane meant that it required greater concentration to fly. Also, the early onset of ground effect, the same feature that softened the plane’s landing and shortened its take-off distance, meant that the plane coasted when coming in to land and required a longer runway. The first problem was simply added to the job of a naval aviator. The second was rendered moot by the fact that naval planes came to a stop on deck by catching the arrestor wire.


Of course, Heinemann was not the first to design a monoplane. In the 1930s there were many technical advances, what one historian has referred to as a “design revolution” in aeronautical engineering, that made monoplanes a natural evolution. Streamlining, engine improvements, and structural advances meant that wings could be made that were stronger and larger than ever before. Working independently of each other, designers in Germany and the United States tested monoplanes.52 But many companies still favored the biplane: it was compact and maneuverable, and they trusted it. Of the seven aircraft competing for the US Navy dive-bomber contract, four were biplanes. The only monoplanes were those proposed by Heinemann, Chance Vought, and Brewster.


Heinemann’s design was further distinguished by its split flaps. All planes have flaps that extend beneath the trailing edge of the wings. These flaps increase lift at low speed and allow the plane to land in a shorter distance than they could without them. Heinemann added a second pair of flaps that extended above the wing. He also designed a hydraulic mechanism to extend either one or both sets of flaps symmetrically. In a dive, the extended split flaps acted as air brakes, slowing the plane and improving its maneuverability.53 For obvious reasons, the development work was done in secrecy.54 In November 1934, the US Navy awarded Douglas a contract to build the prototype, christened the XBT-1.


The prototype was tested at Mines Field, now Los Angeles International Airport, in July 1935. Heinemann went up with the test pilot, Vance Breese, and witnessed many of the dives from the back seat. This was partly for psychological reasons, to demonstrate “confidence in his product,” and partly to observe the XBT-1’s performance firsthand.55 While Breese flew the plane, Heinemann operated a velocity-gravity recorder to gather data on the plane’s airspeed and maximum acceleration. This information allowed him to calculate the speed and loading endured by the aircraft. He needed to make sure the plane could dive slower than the required 250 knots.56 “I don’t think there is anyone,” Heinemann later said, “who has made more nine-G pullouts than Vance Breese and myself.”57 Many of these dives involved recoveries that brought on a force of nine times that of gravity. Heinemann must have experienced the same blackouts that sometimes overwhelmed naval pilots.


The risks of flight-testing an aircraft were considerable. One of Heinemann’s greatest fears was that a set of flaps might fail to open or snap off. This would have caused “asymmetrical loading,” a greater amount of drag on one side of the plane than the other, leading to “a wild rapid rotation of the aircraft about the longitudinal axis.” The plane would twist out of control and quickly lose altitude.58 But Heinemann climbed into the cockpit regardless in order to discover at first hand the many problems that would need to be solved before the prototype could be manufactured at scale.


The first discovery was that in a steep dive, when the split flaps were extended, the tail of the plane fluttered violently. Riding along in the plane, Heinemann saw the tail warp by as much as 2 feet. “This,” as he later recalled, “scared the very hell out of me.” The flaps created vortexes that disrupted the plane’s lateral stability. Minor adjustments did not solve the problem. The National Advisory Committee for Aeronautics (NACA, now NASA) sent Charles Helm, a leading aerodynamic engineer, to El Segundo. After studying the problem, he suggested drilling a series of holes in the flaps to ease the flow of air over their surface.59 As Heinemann complained, this made the aircraft, when its split flaps were opened, look like a “flying colander,” but it did the trick. The plane was now capable of stable vertical dives without exceeding 250 knots.


Another problem was engine torching. The carburetor, which controlled the fuel-air mixture, was unable to accept the rapid change in pressure that took place during a dive. As a result, unnecessary fuel was injected into the engine and then sprayed out of the exhaust, where, as Heinemann remembered, “it ignited with alarming results.” Skin panels were torched, the bomb displacement mechanism was rendered useless, and “flames would stream twenty or thirty feet along the bottom of the plane”: each dive transformed the machine into an enormous plunging candle.60 There was no easy fix for this problem. It required lengthy experimentation, what Heinemann later called “the old fashioned trial-and-error method of engineering.” He adjusted the carburetor on the ground and recorded the settings and then observed the plane in flight again and again until he was able to identify the mixture that worked. In all, it took “nearly 100 dive tests to eliminate the snags.”61


Heinemann and Northrop were up against some stiff competition for the contract from some of the country’s major aviation companies: Great Lakes, Chance Vought, Brewster, Grumman, and Curtiss.62 In a reminder of the hazards involved, during a stall test the Vought prototype crashed over shallow water, killing both the pilot and Vought’s representative. On paper, the Vought aircraft had the edge in performance, but compared to Heinemann’s model it had “an excessive dive speed problem,” which shows the importance of an effective dive brake.63 The plane was also unable to handle a 1,000-pound payload effectively. Still, Vought received a contract, resulting in what later became a greatly inferior dive bomber, the Vought Vindicator.64


Heinemann’s prototype was brought to Anacostia Naval Air Station for trials in December 1935. Cold weather revealed more problems, this time with the canopy and the landing gear. “Midnight rework corrected the problem,” Heinemann remembered, “but hand filing the parts was tedious work.”65 The trials were satisfactorily completed, and the navy ordered fifty-two of the aircraft. Heinemann and his team delivered all but two—keeping those for continued improvements. The plane was difficult to handle at low speeds, so Heinemann made adjustments to the wing. He also upgraded the engine and the propeller and installed retractable landing gear in order to reduce drag. The plane then went to Langley Memorial Aeronautical Laboratory for tests in what was then the world’s largest wind tunnel.66 These resulted in further substantial improvements, which Heinemann oversaw. The navy project engineer, Edward Clexton, made a major contribution, as did another navy engineer, Walter Diehl.67 The final plane can thus be described as a public-private partnership. The navy accepted the design in February 1939 and ordered a further fifty-seven of what Heinemann considered “a brand new airplane” compared to his initial proposal.68 “The only thing remaining,” said Heinemann, “was the split flaps used as dive brakes.”69 The plane went into production at the Douglas plant at El Segundo in June 1940, by which time war was already raging in China and Europe.


Six months later, Heinemann was called into Donald Douglas’s office. The navy had wired with bad news: the first twenty planes that had been delivered were developing wrinkles on the wings. This indicated a structural weakness that could eventually disturb flight, or could even cause the wings to break off from the fuselage. Douglas asked Heinemann to personally investigate the problem. The planes were being used by a squadron of Marines under “austere conditions” at Guantanamo Bay, Cuba. Heinemann would need to travel there and, if possible, attempt to fix the problem in the field. His reputation, as well as the reputation of Douglas Aircraft, was at stake.


After two days of travel, Heinemann arrived in Cuba, landing in the midst of a jungle. Even in December, it was sweltering. A young lieutenant drove him out to the bay, where conditions were worse than Heinemann had imagined. The Marines were conducting flight operations on nothing more than “a coral airstrip with no facilities, just tents.” Inspecting the wings, Heinemann found that there were indeed wrinkles, but he suspected the problem was not his design. The landing signal officer, who guided planes in for landing, was instructing the pilots to cut power very early in their approach. This was likely overstressing the wings at their roots.70 “I need some more hard data,” Heinemann told the pilots. “I’d like to take some pictures of a plane touching down.” Referring to his personal camera, he said, “I brought a Leica with me.” “You what!” said the senior Marine officer. It wasn’t about personal safety but operational security. As Heinemann put it, “I’m sure there was a moment or two in which he questioned the intelligence level of a certain civilian engineer named Heinemann.” It would be nearly another two years before the United States entered the war in Europe, but there were already suspicions about German espionage.


After some discussion, the Marines relented. Heinemann lay beside the runway where the planes landed and took about sixty photographs. Once he developed the film, he determined that the problem was the excessive sink rate of the plane’s approach. The airframe needed to be reinforced. He fashioned custom aluminum stiffeners to size and, with the help of twenty Marines sitting on top of the wing, was able to rivet the stiffeners into place. It took two weeks to retrofit all twenty planes.71 Shortly afterward, the navy models began to enter service, tasked with both scouting and bombing roles.72 The SBD (Scout Bomber Douglas), or Douglas Dauntless, was now ready for action.


As required, the Dauntless could perform a vertical dive with a payload of 1,000 pounds, accurately strike the target, and survive the enormous accelerational forces of recovery. Pilots loved the plane; it was stable in a dive yet lightly controlled in normal flight—benefits of Heinemann’s low-wing monoplane design and split flaps.73


No plane is perfect, and the Dauntless was no exception. Compared to fighter aircraft it was slow, especially when climbing. The safety restraints for the pilot were also not sufficient—of this, more later. But these drawbacks were more than outweighed by its advantages. While the Dauntless had yet to see combat, it was already clear that Heinemann’s plane was extremely rugged, capable of absorbing considerable punishment. One pilot, after surviving a crash of the prototype, remarked “that was quite a sturdy aircraft. As far as I am concerned it saved my life.”74


Dive bombing was not a weapon unique to the United States. Germany had the Junkers JU 87A-1 “Stuka,” and Japan had the Aichi D3A1 “Val.” Britain and France had the Blackburn B-24 “Skua” and the Loire Nieuport LN-40, respectively, but these were never mass-produced. They numbered fewer than three hundred between them. The Dauntless, Stuka, and Val, however, were built in their thousands. The planes had many similarities. All were used to deliver a bomb of 500 pounds or more by means of a vertical dive; all were reliable and accurate weapons. The Stuka had the leading edge in development, demonstrating its effectiveness in the Spanish Civil War when the Val and the Dauntless were still prototypes.75 But the Stuka, as Heinemann commented later, was not sufficiently armored, so it “was very vulnerable to attack by fighter planes.” It could operate only in areas where the Germans already had air superiority. And it also had a remarkably low striking range: it was a land-based bomber and was not designed for the lengthy patrols or long-range attacks characteristic of naval aviation. The Val’s range was greater than the Stuka but still lower than that of the Dauntless. To be specific, the Dauntless could fly 60 percent farther than the Val and 82 percent farther than the Stuka. In terms of speed, the Dauntless was slower than its rivals—but only in terms of its cruise speed, not its maximum speed. Fully loaded it was the heaviest by some 700 pounds. It had the smallest wingspan by several feet. Heinemann, one could say, had built the pocket battleship of airplanes.


There was considerable foreign interest in the Dauntless. A precursor to the SBD had been sold to Peru, Iraq, the Netherlands, China, Argentina, Norway, and Russia. The Dauntless itself was sold to New Zealand, France, Chile, and Mexico.76 The British looked at the plane, but ultimately rejected it.77 The prototype was sold to Japan with a export license, though it was not in the end put into production because the Imperial Navy chose the Val instead.78


The final obstacle to the Dauntless proved to be on Capitol Hill. During World War I, there had been huge waste in US military procurement. Senator Harry Truman, then still a simple congressman from Missouri, was anxious to avoid a repetition of this spending as the United States squared up against the Axis. He established a special congressional committee to audit expenditure.79 Most of the time, the Truman Committee targeted local pork-barreling in the construction of barracks and other facilities. In 1941, however, shortly after the committee had been set up, it queried the number of dive bombers on order and recommended a reduction. Fortunately for the United States, the navy ignored this suggestion.80


At El Segundo, Heinemann was now chief engineer. The plant manager was Eric Springer, and the assistant manager was Heinemann’s old collaborator Karl Peter Grube.81 With war looming, these men, and many other German American engineers, threw themselves into the task of increasing production of the vital dive bombers. In late August 1941, the “El Segundo personnel in general and Ed Heinemann in particular” were commended by NACA, the Bureau of Supplies, and the Bureau of Aeronautics for the “dispatch and efficiency” of their work.82 The Materiel Division of the Air Corps echoed these sentiments six weeks later.83 A month after that, the inspector of naval aircraft praised the Dauntless drawings Heinemann had made for contractors as the “highest in their estimation… for completeness and accuracy and other necessary information.”84 Heinemann believed that he was building more than planes, describing his work as the “very important task of supplying our armed forces with equipment so vital to our freedom.”85 By the end of 1941, Douglas Aircraft was turning out twenty Dauntlesses a month.86


Heinemann, though, was determined to improve on this figure. In late March 1942, with war already well underway, he gave a rousing speech to the engineering personnel working under him. “We can’t all be MacArthurs” or out there “with the men in the front,” he said, “but one thing is certain, we can back them up by providing them with the best possible equipment in the shortest possible time.” Heinemann urged his men to “cut out the horseplay,” to avoid time-wasting, and to plan carefully. “Remember,” he said, “there is still time to win the war, but none to spare.”87


Heinemann and all those working in the US war industries did their job. By mid-1942 the plant at El Segundo manufactured some two hundred Dauntlesses, and there were enough on US carriers to take on the Japanese if conditions were favorable.88 The question now was whether the US Navy had a commander capable of putting them in the right place at the right time.
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