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The beginning of every war is like opening the door into a dark room. One never knows what is hidden in the darkness.

—ADOLF HITLER, 1941


Prologue

On May 7, 1944, in the deep of night, a train carrying the 130th Chemical Processing Company of the U.S. Chemical Warfare Service steamed toward London. The old locomotive had no speedometer, and the blackout hiding southern England from Nazi bombers made it hard for the engine driver to gauge their velocity using landmarks along the tracks. No lights were allowed to shine or leak from the train. Windows had been screened. Snaking through the dark, they passed stations lit only by shaded gas lamps and quiet blue lights.

Before sunrise, capping a three-week trek, the Americans disembarked in the British capital onto trucks with shuttered headlights. Winds from the east blew cool and damp. Nothing had prepared the soldiers, many of them still teenagers, for wartime London. Not the chemical weapons training at hot and dusty Camp Sibert, Alabama. Not the crossing on the SS Exceller accompanied by six destroyers, an aircraft carrier, twelve cargo ships, and nineteen tankers. Not the radio reports.

This London felt otherworldly. Flashlights were dimmed by brown paper, and the bicycle lights permitted were so feeble that many riders pedaled without them. News vendors shouting “the latest” were marked by their cigarette cherries, fireflies in the gloom. On moonless nights it was a real chore reading a public telephone dial. Naturally, road accidents had spiked. Pedestrians were run over unseen. Commuters even stepped out of trains on the wrong side, while others fell down holes or off bridges. Posters recommended carrots for keener vision.

Adapting to the chaos, Londoners had slathered white paint onto curbs, lampposts, car bumpers, and traffic islands. Grand public steps looked like chessboards. Citizens donned white patches, sleeves, and hat brims. Even pets were protectively attired in white. Traffic signals had been shrunk to slivers of red, green, and amber. Policemen in ghostly tunics wielded faint green flashlights.

To the men of the 130th, London’s dilemma was too surreal to absorb at once. As their trucks navigated the dark streets, they were awed by the damage: a proud capital in tatters, ruins on nearly every block, bomb craters, stripped façades, charred skeletons of buildings, broken timber beams protruding like compound fractures. They could imagine what it all meant: high explosives, parachute mines, incendiary bombs, firefighters battling raging flames, and rescue squads digging all night for the missing. Those heaps of brick signified great trauma and loss.

When the Blitz came, four years prior, the city had scarcely any protection from the German air force. “He comes when he wants,” one Londoner said, of the Luftwaffe. “There’s no stopping him.” Panic spread like an airborne virus, prompting the British air command to alter its overwhelming reliance on Royal Air Force fighters and to install dozens of antiaircraft gun sites in and around the city. The booming guns helped reassure residents they were not defenseless.

But aside from the psychological boost to morale, the antiaircraft cannons were largely worthless. In the early weeks of the Blitz, the ratio of fired shells to downed aircraft—a metric described in RPB, or rounds per bird—was twenty thousand to one. Taking out a single German aircraft took twenty thousand shots.

The enemy could be hit, but mostly when they flew low and straight during the day. At night targeting was nearly impossible. Planes had to be held in searchlights for primitive aiming devices. American antiaircraft defenses were just as shoddy—a potential disaster for the U.S. Navy. At the start of the war, an American scientist said, “It would be just a sheer stroke of luck to hit anything.”

Figuring out how to shoot down airplanes—solving the rounds-­per-bird puzzle—was one of the toughest, most urgent scientific tasks of World War II.

By the time the 130th Chemical Processing Company reached England in May of 1944, Londoners were tired—of fear, of rationing, of the blackout. A German “Baby Blitz” claiming more than fifteen hundred British lives was still winding down. And Allied military planners believed things were about to get a lot worse.

The one hundred and forty-eight American chemical warfare specialists were billeted in brick houses at 4, 6, and 8 Sloane Court East in Chelsea, a residential neighborhood on the river Thames. The apartments were situated between a burial ground and a hospital. Just yards away stood two buildings highlighted on the targeting maps of Luftwaffe bombardiers: the British Army barracks and the Duke of York’s Headquarters.

Among the 130th was Samuel Edward Hatch, eighteen, from Massachusetts, with a wide face, large quiet eyes, and dark brown hair. They called him Ed. He was assigned a second-floor room at 6 Sloane Court East with another teenage Bay Stater, Teddy Booras, a skinny boy with an overbite. The sun rose and the pair set about bringing their improvised quarters up to military standards.

On Monday, May 8, hours after arriving in darkness, Hatch scrawled a careful, bland, reassuring note to his parents back home in Springfield, a midsize city in western Massachusetts. “We have been informed by our officers that it is alright to tell you that I am in London and am living in very spacious and beautiful apartments. The food here is the best I’ve had in the Army.”

D-Day was a month away.

Thousands of soldiers, sailors, planes, combat ships, and beaching craft were being readied for the Normandy landing. An invasion of France would pose a direct threat to the heart of Germany, and the Allies fully expected Hitler to retaliate furiously, unleashing an airborne arsenal of secret weapons they knew were in development. If Nazi scientists could use the mysterious weapons on civilians, Britain’s capital remained their most plausible target. One Allied intelligence agent even guessed a date for Hitler’s counterattack on London: “D+7.”

 


American military analysts were especially concerned that Germany was planning to arm their retaliatory warheads with chemical weapons. In World War I, around ninety-one thousand troops died from chemical warfare, mostly from phosgene, a colorless gas four times denser than air that smells like freshly cut grass. By 1938, German science had invented something far more lethal: sarin gas. And the Nazis had already initiated plans to mass-produce the deadly poison.

Chemical weapons didn’t have to be fatal to be useful. Weaponized mustard gas, yellow-brown and carrying the scent of horseradish, was highly effective at incapacitating enemy troops. A wet, heavy gas, mustard is an irritant and blistering agent. It seeps through clothing, causing severe burns and lesions.

The 130th Chemical Processing Company was in London in preparation for the expected counterattack—a guessing game of worst-case scenarios. Should the Nazis use chemical weapons, the 130th would defend soldiers by “impregnating” military uniforms with protective chemicals.

Hitler’s answer, as predicted, would come from the air, and present a profound test to the men of the 130th. But it would not be the test they prepared for.

In the first war in history to be decided by weapons that did not exist at the onset of the conflict, the Führer’s response to D-Day would initiate the climactic battle between American science and Nazi science. The summer of 1944 saw two secret weapons face off head-to-head over the waters and skies of England.

The V-1, a Nazi drone missile that propagandist Joseph Goebbels dubbed “Revenge Weapon One,” was a pilotless aircraft that sounded like a two-stroke motorcycle with strep throat. It was a 4,900-pound “robot bomb” flying on autopilot, and no one had ever seen anything like it. At launch in Nazi-controlled France, odometers in the drones were set to target London. At their destination, engines cut and the bombs silently drifted down to their marks. Londoners came to fear this quiet interval: twelve seconds of silence to wonder if their time had come.

Over eighty long, hot summer days, more than seven thousand V-1s would be catapulted toward England. At first, the antiaircraft guns could do almost nothing. The Royal Air Force did little better; the V-1s were faster than its airplanes. The assault pummeled Londoners’ morale to its lowest point of the war.

And then, something changed.

In mid-July, America would deploy its own secret technology in Britain. Its very existence was unknown to all but a few scientists, intelligence officers, military brass, and gunners. It was America’s answer to the antiaircraft problem, a secret device that delivered a staggering rounds-per-bird ratio of a hundred to one. American scientists made shooting planes out of the sky radically easier.

What changed was the proximity fuse.

By September, the V-1s were stopped cold.

Known as the world’s first “smart” weapon, the proximity fuse (or fuze) was a five-pound marvel of engineering, industry, and can-do spirit.

The gadget, screwed into the tip of an antiaircraft shell, had a brain. It was able to sense nearby aircraft by sending out a radio signal and then listening for the signal to bounce back off the airplane. If it did, the fuse would trigger the high explosives in the shell, unleashing a lethal barrage of shrapnel. American factories would ultimately produce twenty-two million fuses at a cost of over a billion dollars. In the company of the atom bomb and advances in radar, it ranks among the most decisive technological breakthroughs of the war.

Today, few know its story.

 


The fuse has its accolades: shortening the war in the Pacific by a year, saving many thousands of British lives, winning the Battle of the Bulge. But this book isn’t about awards or medals. Nor is it a painstakingly detailed “grand history.” It’s a story about the spirit and sacrifice of the Americans who made the fuse. They were physicists, engineers, statisticians, and ham-radio hobbyists.

12 Seconds of Silence is the lost tale of a bunch of nerds, tinkerers, and everyday Americans who came together, under horrible pressure and a cloak of secrecy—in a race with Axis scientists—to embrace one of the war’s trickiest challenges. It’s about the fierce leader of the fuse effort, and the America that shaped him. It’s about the triumph of the fuse as a window to the role of science during the war.

It’s about the scientists who defended democracy.

The story will take us from London to Washington, D.C., to factories and research labs, to a private farm in Virginia, and to a secret base in the foothills of New Mexico. To tell it, I’ve drawn from five thousand archival documents, including memoirs, letters, cables, diaries, and exclusive, newly released records.

For the first time—during a war, no less—science moved to the core of military strategy, birthing a strange new field of scientific intelligence and espionage. That subplot will lead us to a Nazi spy ring in New York, a twenty-eight-year-old British physicist called “the father of scientific intelligence” by the CIA, a French spy in occupied Paris known for her beauty, who spoke five languages, and eventually, to a covert meeting in a Manhattan automat with none other than Julius Rosenberg.

Along the way, we’ll learn about the forgotten wartime outfit behind the fuse, the Office of Scientific Research and Development (OSRD). Led by the brilliant engineer and inventor Vannevar Bush, OSRD was the research and development hub of the Arsenal of Democracy. Van Bush, “the most politically powerful inventor in America since Benjamin Franklin,” in the words of his biographer, saw early on that World War II would be a desperate “battle of scientific techniques.”

Within Bush’s organization, a group of four men with zero background in weapons development took on the challenge of the fuse. The project was a true long shot. No one, not even Bush, thought that they would succeed. Step by step, as they progressed, the small band of four morphed into a staff of over one thousand.

In honor of their leader, Merle Tuve, Bush called them Section T.


Part I

Peace

It is being realized with a thud that the world is probably going to be ruled by those who know how, in the fullest sense, to apply science, whatever their other attributes may be.

—VANNEVAR BUSH, 1941



1

Zing-a-Zing!

Merle Tuve’s life was ordinary in the best sense.

In September of 1939, Tuve was thirty-eight and happily married. He and his wife were raising two small children. They lived on a pleasant block with grassy lawns in a modest suburban home. He drove a fine Chrysler Airflow known for its streamlined design. And his commute was a plum. It was less than two miles, as the crow flies, from their house on Hesketh Street in Chevy Chase, Maryland, to his research institute in Washington, D.C., proper. In the Chrysler, it took about eight minutes.

While he worked long hours, his home life appeared typical. Neighbors had no reason to suspect that he would alter the course of history, or that his home was about to fill, almost nightly, with hard-­drinking Navy officers. If Tuve himself were told that his employer, the Department of Terrestrial Magnetism, would soon be ordering explosives in bulk, he would have been stunned.

Tuve had “Viking” blood running through his veins, one colleague said. Born in Canton, South Dakota, he was a uniquely American product and a mesmerizing scientist, a fiery Midwesterner with a bizarre name, raised by Norwegian immigrants busy inventing a new American lifestyle.

He was the dynamic soul of the fuse project.

The saga of Section T begins with the story of Merle Tuve, a rare childhood friendship, and a singular event that reshaped his character.


 


Science kept the boy out of trouble.

Tony and Ida’s son had energy, a real thirst for life. More than anything, the ten-year-old was involved. He wanted to try everything! And Canton, a town of 2,100 people in 1911, got pretty dull in the summertime. The child had to be kept busy.

Like other boys, Merle bought firecrackers and shot BB guns. But he also liked to pry and meddle. He was curious about things that he shouldn’t be. When very small, he went through an unfortunate phase of starting fires. It was also true that he once set a trap, caught a skunk and—thinking it was a cat—lifted the animal up to check its gender. This resulted in multiple baths in an outdoor tub.

He was born at home, in a house built by his father that faced the northern winds. With blue eyes and blondish hair that would later turn brown, he was a delicate-looking child. But he was never timid.

According to family lore, he once found his brother in the snow, frostbitten, and to avoid warming the two-year-old up too quickly, he soaked the infant in cold water before placing him in the oven. The toddler was not overcooked.

Tony, a professor, and Ida, a music teacher, ran a loving but strict Lutheran home. Drinking, dancing, and playing cards were not to be tolerated, and they warned Merle and his two brothers and sister never to lie, steal, or get into fights. When Merle was sent upstairs to his room as punishment, he would stay quiet for a while, dutifully, and then begin to scratch on the heating grate above Tony’s study, whispering to his father to ask whether he could come down.

Not even his many chores—which included pumping water, beating rugs, shoveling snow, and tending the cows—kept him safely busy and out of mischief. The family calf had the exact same personality that he did. “He’s awfully inquisitive,” Merle noted, impressed by the new creature. “Butts around everything.”

He and his friend Ernie, who lived catty-corner from the Tuves’ house, were both curious about electronic gadgets. At age nine, they rigged a telegraph wire between their houses and learned Morse code so they could converse at night. They built their own “contact keys” to tap out the signals. They pestered the maintenance man who came by to replace the old batteries in home telephones.


“Can we have these batteries?” Merle begged, of the discards.

“Sure.” They unwrapped the old batteries, hammered little holes in them with tenpenny nails, and soaked them in ammonium chloride in Mason jars to recharge them. They’d link together a few dozen and “get a good shock.”

Merle grew fascinated by magnets and electric bells. He stuck his thumb inside little motors to stop them, singeing his skin on the more powerful ones. He gathered cast-off carbon rods from street lamps and made huge sparks. He scoured the shelves of the town drugstore for the latest issues of Modern Electrics, Scientific American, Popular Mechanics, and Electrical Experimenter.

Playing with gadgets was better than playing pranks.

One Halloween, Merle and Ernie threw trash on a neighbor’s porch—while she was still on it. Ernie escaped but the neighbor, Mrs. Sorum, snagged Merle by his pants and pulled him back through the fence hole. Ernie also got up to mischief on his own, once stomping down several rows of a local farmer’s corn.

Canton’s bullies must have been just as bored: Merle and Ernie were two of their favorite targets. Ernie and a friend were once hitched to a wagon, like a team of oxen, and forced to cart an older boy through the streets. The bullies would ambush Merle and Ernie, grab them by their wrists and ankles, and toss their skinny bodies violently against tree trunks or telephone poles.

Merle was so sensitive a child that when silent movies arrived in Canton, his mother covered his eyes during battle scenes with “Indians” or train holdups. He was “high strung,” she said. Ernie’s strongest curse words were “Sugar!” and “Oh, fudge!” Lanky, stammering, a brainy child “born grown up,” he and Merle made a funny pair. They already knew they didn’t want to be farmers. Doctors, maybe.

Somehow the misfits, next-door neighbors in a tiny South Dakota town, would go on to develop the most potent weapons of history’s deadliest conflict.

But in 1911 they were just professors’ sons.

One day, after trying to avoid a bully by crossing the street, Merle found real trouble. The ruffian followed him, and the taunting and abuse became too much. Merle snapped and attacked back, banging the bully’s head on the sidewalk until he was pulled off.


Merle had been ready to kill the boy, literally. After that episode, for the rest of his life, he feared his unchecked anger—afraid of his own temper. It was exactly the kind of trouble Merle’s parents were hoping to keep him out of.

Canton was dull because it was newborn. Situated on rich lands above a bend of the Big Sioux River, on the border with Iowa, the town was not far removed from its frontier days—from American Indian raids, droughts, and grasshopper plagues.

It was only thirty-some years before Merle was born that Halvor Nilsen from Gol, Norway, founded Canton, then known as Commerce City. Nilsen struck it rich in the California gold rush, bought over five thousand acres, and thirty families settled there in 1868. They were far from railroads, and had no church, school, market, or streets. Steamboats were rare on the Big Sioux River. Tributaries and marshes were onerous, prairies were wild, and forests were nearly impassable. In this sort of life you tried, failed, got up, fell again, and then started over.

Canton was nearly as new as its home state. The year Merle’s father was hired by Augustana College, 1889, was the same year South Dakota was admitted to the Union.

In 1890, with the college in dire financial trouble, Tony became its president, a post he held for twenty-five years. He took on fiscal responsibility for it as well. Five instructors, fewer than a hundred students, and a tiny budget compelled Tony to teach—and learn to teach—a dizzying array of subjects. These included algebra, commercial arithmetic, the Bible, bookkeeping, business practice, English reading, commercial law, civics, elocution, geography, solid geometry, plane geometry, grammar, natural science, orthography, pedagogy, penmanship, psychology, physiology, rapid calculation, religion, and rhetoric.

Tony was Augustana.

All four of Merle’s grandparents were Norwegian immigrants. Tony was raised on a farm in rural Iowa, didn’t learn much English as a youth, and had no college degree. But he studied, leaving dirt fingerprints in textbooks during breaks from plowing.

Now Tony read Shakespeare, Tennyson, and the New Testament to his children as they hoed the peas. He led them in prayers and, sometimes, old Norse hymns. He took them to Canton’s Carnegie Library. Merle’s father, according to a student, was “a princely specimen of manhood—handsome, tall, well proportioned, straight, broad shouldered, athletic . . . Morally, he was also very attractive.”

But if the days of city building weren’t over, the era of wild conquest was. Boredom was a new luxury, an ironic byproduct of sacrifice and hard struggle. Canton’s long summer days felt tedious to restless boys. As Merle approached adolescence, his boredom loomed large. Ernie’s parents were also worried. Kids all over town were pulling pranks to pass the time. They even disassembled a lumber wagon in the middle of the night and put it back together atop the town courthouse. Canton wasted a thousand bucks in wood scaffolding to get it down.

Tony’s solution, like most of his resourceful fixes, was pioneering. The kids would join an inventive little outfit, only a year old, called the Boy Scouts of America.

As Scout leader, Tony enlisted over a dozen neighborhood recruits. The boys took six a.m. hikes, camped for a week at Newton Hills in the bluffs by the river, and managed a three-day trip from Canton to Sioux Falls, a nearly twenty-mile journey.

Merle found it easy to be seduced by the lush wooded hills. He remembered the river “sparkling in the morning sun” and the view of the vast valley from high above, “a giant’s checkerboard, in all the colors of late summer.”

Tony gave informal talks to the Scouts as they hiked or gathered around the campfire. He told Merle about the trees, and at night he named the stars, instilling in his son a lifelong passion for “the romance of astrophysics.”

How far away is the edge of the known universe? Merle asked.

“Five thousand light years, probably,” Tony said.

What’s out beyond it?

“Nobody talks about ten thousand light years,” his father replied. “These are very faint stars. Even the biggest telescopes don’t go any further.”

The Scouts learned knot tying and the history of the American flag. If any of them accidentally used words that could not properly appear in print, they had to submit to a strict punishment: a cold cup of water poured down the sleeve.

They learned the Scouts’ rally: “Be Prepared!”

And the customary reply, as a chorus: “Zing-a-Zing!”


It might have been 1913, shortly after Merle, age eleven, purchased his first Boy Scout Diary for twelve cents and began jotting notes, that his lifelong affinity for exclamation points began: “Sunshine!” “RAIN!” “Buckwheat cakes!!!”

The Scouts held a fundraiser to buy uniforms, and with the leftover cash ordered equipment for an exciting new technology: wireless radio.

The uniforms were spiffy, but Hugo Gernsback’s Electro Importing Company of New York was slow as molasses in shipping out the radio gear. Nearly two years passed before the boxes of wires and baffling doodads arrived, and by that time the older Scouts had lost interest in wireless radio, whatever that was.

“Let’s see what they’ve got anyhow, see if we can put some of this together,” Merle told Ernie.

For a year, the two boys puzzled over byzantine instructions and struggled to build their own parts. They made an antenna using two-by-fours and fishing poles, stringing wires from the chimney over the hayloft. Tony helped them dig under the foundation of the house to ground the wire in case of lightning.

They set up a receiver just across the river in Beloit, Iowa, and Merle tapped out the first message to Ernie in Morse code: “Have the folks got there yet?”

Canton’s former mayor was so impressed that he penned a lengthy column about the episode in the local paper, the Dakota Farmers’ Leader. “A Great Accomplishment,” the headline read. “Local Boys Construct and Have in Operation Wireless Outfit Between Canton and Beloit.” The front-page article gushed over the two “young boys without experience or expert knowledge” who’d solved “one of the most delicate scientific problems of the day.”

Late at night, Merle put on the Brandes headphones hanging by his bed on a peg—years later, he was buried with them—and listened to the Morse code floating through the night, the signals received by a unit on his desk and then “detected” (converted to sound and amplified) by a metallic mineral crystal.

“Merle, now you stop this and go to bed,” his mother warned, when he stayed up too late tinkering. “You won’t be any good tomorrow.”

When the inventor Lee de Forest released his Audion tubes, which replaced crystal detectors, Merle had to have one. These glass vacuum tubes looked like small light bulbs. Their vacuum seal helped electricity flow. Also like light bulbs, they had wire filaments that glowed when plugged in. Vacuum tubes were so delicate they were hung upside down so the filaments didn’t sag.

To buy them, Merle and Ernie spent a summer building sand greens for a local golf course, callousing their hands. With the new tubes, they picked up radio signals from overseas and listened to war news out of Germany during World War I.

Merle grew so expert at transcribing Morse code that he could carry on conversations while he was doing it, a skill that nourished a rude but strangely impressive lifelong habit. Since he could listen and reply at the same time, he’d answer people’s questions while they were still talking to him.

Merle’s voice turned to bass, and he sang in the glee club. He began a love affair with his voice teacher, a women some twenty years older. He let his grades slip and pondered a singing career. Tony was disgusted: his son had no sense of urgency.

“I haven’t observed that you have any natural tendency to overwork,” his brother remarked.

In 1918, Merle’s complacency was shattered.

On June 2, on the gorgeous lawn of the Tuves’ Third Street home, the trees planted fifteen years earlier when Merle was an infant were mature and sumptuous. Rhododendrons bloomed. Merle recalled the “big, long tables, planks on sawhorses, gallons and gallons of ice cream, strawberries and cake.”

Tony and Ida were celebrating. It was their twenty-fifth wedding anniversary, and Tony had also just raised a half a million dollars for Augustana College. Church sponsors were thinking of relocating the school, now going strong after years of hardship, to Sioux Falls. But with the extra funds, Tony felt sure he could persuade them otherwise.

The next day, at age fifty-four, Tony boarded a seven a.m. train to Fargo, North Dakota, to discuss the matter with church leaders. Merle never saw his father again.


2

Emergency Mode

I am neither insane nor expectant of death.”

Merle Tuve, age twenty-three, scribbled the morbid note at the bottom of his last will and testament. Should he die by sudden illness, the document explained, his insurance would pay seven thousand dollars, and he wanted his mother Ida to have the money after his debts were settled. But if he died in an accident, the payout was higher: a total of twenty-two thousand dollars from Northwestern National, Phoenix Mutual, and Aetna. And if a railroad accident somehow killed him, Aetna would owe even more.

His sister Rosemond and brother Lew would have some of that potential payout. For college, another portion would go toward his brother Richard (the one he baked in the oven). Merle didn’t want a costly funeral. The lawns of Princeton University, where he’d just spent a year as an instructor, could have his ashes.

“Don’t make a fuss about it, nor ask any permissions,” he advised. “Just scatter my few grains of dust where they may rest happily!” Merle’s natural tendency to overemphasize things now extended beyond exclamation points: “unlikely but yet possible contingencies,” “funeral,” “cremated,” “greatly desire.”

He may not have expected to die, but twenty-three-year-olds don’t normally take out three life insurance policies. Young men don’t usually worry—or worry so responsibly—about what would happen to their families without them.

Slim, dapper, and handsome, Merle now stood nearly six feet tall, with his short neatly trimmed cut parted carefully in the middle. His fine posture made him look even taller. His smile seemed a little thinner than before, and his blue eyes looked a bit less warm—preoccupied maybe, but deadly serious.

 


Weakened by despair, Merle’s father had died of the flu in 1918, when Merle was seventeen. After the Augustana board ruled to relocate the school from Canton to Sioux Falls, despite his fundraising, Tony fell ill so suddenly that he had to be removed from the train home. For six weeks, he fought for his life at a hospital in Minneapolis.

Here was a wake-up call for a teenager. For political reasons—quickly, unfairly, illogically—his father’s life work, and then his life, were snatched away. One moment Merle’s childhood was literally a picnic, ice cream, strawberries, cake, and the next it was a cold funeral procession over the Sioux River by the Iowa bluffs.

Suddenly the world had fangs.

For several months, Merle’s new reality didn’t hit home. The change was too abrupt. Ida squirreled away what she could of Tony’s insurance money (after the funeral costs), and prepared to raise and educate four children by herself. For many years, before going to bed at night, she kissed her late husband’s photograph.

That fall, Merle still showed little direction. While friends went off to college, he found a job selling dry goods, ready-to-wear clothing, and women’s hats. He dreamed of marrying his voice teacher and joining an opera company.

It wasn’t until Ernie Lawrence came back from St. Olaf College that first Christmas, spinning tales of his new intellectual life, that Merle understood the gravity of the situation. If he wasn’t careful, he’d get stuck selling corsets and diaper cloth.

Just as his father once studied during breaks from plowing, Merle took to hiding a textbook in a bolt of cloth behind the counter. “Well,” Ida said, “you can go to college for as long as you can afford it—for as long as we can make it.”

Merle enrolled at the University of Minnesota. He scraped through a semester at a time, borrowing money and never knowing whether he could afford to finish. “I am sorry,” he later wrote to Ernie’s father, to whom he owed money, “but my life has been almost a continuous succession of financial emergencies.” He drafted what he titled a “Financial Statement,” reconsidered the meaning of that phrase, and then crossed out “Financial” and wrote “Debit.”

“Life job, I guess,” he noted tartly.

University classes could be just as stressful. Education hurt. Merle had to learn how to learn. He bought a manual called How to Study that had sections like “Importance of the Questioning Habit.” His mother and older brother encouraged him to push through the confusion. “Don’t be scared of things,” they’d say.

Racking his brain over a baffling assignment felt a bit like assembling a wireless radio. It all looked like gibberish at first. But if you fought the thing and kept at it, the picture slowly came into focus. Merle described a new desire “to learn,” took ample and “very valuable” notes, and jotted down lengthy to-do lists.

He began to do everything with urgency.

 


“Can you come down?” asked Gregory Breit, a physicist at a research institute in Washington, D.C., called the Department of Terrestrial Magnetism, or DTM.

“I want to see if you receive short waves up there in Baltimore.”

Breit had phoned Merle Tuve with an experiment in mind. He remembered Tuve, now a doctoral student in physics at Johns Hopkins University, from jogging laps around the athletic track back at the University of Minnesota. Breit needed his help sending radio signals between DTM and Baltimore, thirty-five miles northeast.

Radio waves, both men knew, somehow bounced off the electricity in the upper atmosphere. That had to be, the reasoning went, how radio beams could reach around the curved globe. But no one had proven it. Breit wanted to erect a big dish antenna on DTM’s lawn, ricochet shortwave signals off the atmosphere some ninety miles up, and see if Merle could receive the signals at Hopkins.

Tuve didn’t think Breit’s plan would work. When he had tinkered with short waves in Minnesota, it was hard enough to pick up signals thirty feet across the room. It might be rather difficult to detect them across some 475,000 feet.


“Hold on a minute,” he told Breit. “There’s another way.”

Instead of short waves—which, it turned out, would have gone right through the upper atmosphere—Tuve suggested they transmit long radio waves, and also send the signals out in pulses, which would make them easily recognizable.

Using Tuve’s innovative method, he and Breit discovered the first radio wave pulses echoing off the atmosphere—a historic achievement that, it would be widely acknowledged, should have won him a Nobel Prize. He was only twenty-four.

Tuve continued his various echo experiments using advanced Navy equipment, setting up a receiver on the roof of the administration building at the Naval Research Laboratory, in Southwest Washington, D.C., by the Potomac River.

The “only damn trouble” was an airstrip a mile north. When planes came in for landings at nearby Bolling Field (a navy base), Tuve couldn’t get a clean bounce-back signal because the radio pulses echoed off the airplanes. Waiting around for four or five minutes every time an aircraft touched down “got to be quite a nuisance.” As far as twenty miles away, he could tell when planes were approaching.

Annoying. And also the birth of radar.

A young Navy lieutenant, Deak Parsons (whom we’ll meet later), heard about the “problem” and had the idea of detecting aircraft by radio waves classified in 1932.

Tuve’s research on the ionosphere was far more than a stellar graduate thesis. It was impressive enough to land him a job at DTM, where he soon developed a reputation as a bright new talent.

By November 1931, Merle was a successful experimental physicist. Park Savings Bank sent him his due congratulations. “Your account with the Bank appears to be overdrawn $0.16,” the note said. “Your immediate attention will be much appreciated.”

 


The 1930s were a golden era for American physics, and Tuve was smack-dab in the middle of the excitement. It didn’t hurt that the Department of Terrestrial Magnetism’s parent organization, the Carnegie Institution of Washington, was flush with research funds. DTM scientists were spoiled rotten.


Five miles north of downtown D.C., DTM stood proudly atop a hill off Rock Creek Park on a seven-acre tract. The rural site was chosen for its distance from “disturbing influences” like electric streetcars. To reduce magnetic interference, its main building, styled in Italian Renaissance brick, employed a minimum of steel. A wooden building allowed for magnetic instrument standardization. No expense was spared to ensure that scientific measurements were precise and pristine.

DTM ran experiments and chased hunches. They built stuff.

Tuve had vowed not to become “one of these contented professors” with an easy job and “no realization at all of how little they are accomplishing.”

“If I go into academic work I shall go into it to do things,” he promised.

DTM had no students. What it had were research labs and machine tools. At the time, physicists were theorists and mechanics. They learned glass blowing and lathe work. You had to build cutting-edge instruments to run your experiments.

Tuve joined the new frontier of nuclear physics. He was an atom smasher, prying open the secrets of nuclei by launching high-speed particles at them. The more energy a particle accelerator could throw at an atom, the more you could learn. A race for volts was on.

Merle climbed a slapdash ladder to assemble an eighteen-foot Van de Graaff accelerator on the DTM lawn. It looked like an alien water tower. To keep electricity from leaking, he sank a Tesla coil in a drum of oil, wading around waist-deep in the muck to adjust it. He assembled magnets, cogs, pumps and bypass condensers, filaments and batteries and silk support lines.

To photograph atomic particles, he installed an intricate rig with angled cameras, a cylinder “cloud chamber,” vacuum pumps, and tangles of plugs and tubes.

Physicists of the era, as one scientist explained, had to pit their brains “against bits of iron, metals and crystals” to force their fickle contraptions to work. An experimental physicist, another said, was a “Jack-of-All-Trades, a versatile but amateur craftsman. He must blow glass and turn metal . . . carpenter, photograph, wire electric circuits and be a master of gadgets of all kinds.”


And so Merle squatted atop a room-sized generator, sporting a three-piece suit, holding a wrench. He perched on a desk to adjust a parabolic antenna that would send a beam of light into space to explore the stratosphere. He crouched under the huge particle accelerator that resembled a twenty-foot metal spider boring a drill into the floor, aluminum rings running up the shaft like vertebrae. He leaned over convoluted apparatuses expectantly, like a mother over hatching eggs.

DTM was a place of high adventure.

Tuve’s institute was running projects in Australia and Peru. Its scientists studied magnetism under the Earth’s surface, the strange energies of the volcanoes above it, and the atmospheric electricity at the edge of space. At one point, DTM even had a sailing vessel, the Carnegie, which roamed the globe measuring magnetic currents. (It blew up, as science experiments sometimes do, in Samoa in 1929.)

One of Tuve’s closest collaborators at DTM had recently spent three years on an Arctic expedition. He’d been to Baghdad, tried to fly a plane over the North Pole, and caravanned across the Sahara. An explorer in every sense of the word, he’d joined up with Tuve for a simple reason: that’s where the action was.

Merle compared scientific research to “gambling all the time.”

By 1935, his betting skills were widely known.

 


By 1939, Tuve had spent over a decade at DTM. Big man on campus, he’d just overseen the construction of one of the most powerful particle accelerators in the world. Encased in a fifty-five-foot-high sheet-metal egg resting inside a concrete cup in the middle of DTM, the contraption resembled a giant’s frugal breakfast. Under fifty pounds of air pressure, its generator produced five million volts.

In January, as Tuve and Nobel laureates Enrico Fermi and Niels Bohr attended the fifth Washington Conference on Theoretical Physics, news arrived that German scientists had split the uranium atom by bombarding it with neutrons. Within hours, Tuve had DTM’s accelerator confirm the results. Nuclear fission. Splitting uranium released some of the tremendous energy holding together the neutrons and protons in its nucleus: equivalent, it turned out, to two hundred million electron volts. In a photo snapped of seven physicists at DTM after the German results were replicated, Enrico Fermi grins. Only Merle, unsmiling, stares worriedly off to the side.

A media blitz followed, dragging Tuve into the public eye. Coverage went far beyond New York, D.C., and Los Angeles. “Dr. Merle Tuve” showed up in dailies from Tampa, Florida, to Salem, Oregon, Lubbock, Texas, and Butte, Montana.

He was not yet forty.

And he needed a break. Financially, Merle finally had some slack. But he felt overworked, and had a family to think about now. He had married Winifred Whitman, a psychoanalyst and a college crush, in 1927. Merle called her Winnie; she called him Bug. Their boy, Tryg, was five, and Lucy was only seven months.

Neither wanted their children to grow up as Easterners. In small-town America, people just seemed nicer. Raising kids was a community effort.

“The ‘feel’ of the people in the West is so much more cordial,” Merle wrote to a friend, “and the people are so much more like real people.”

“We’d like our own kids to know what it’s like.” Maybe, he imagined, he and his family would buy a second home somewhere in the great West, like New Mexico.

Tuve dumped as many obligations as he could. Too much time away from his family at conferences had worn on him. He cherished the little telegrams Winnie sent him. “All ok but lonesome.” And the note Winnie and Tryg wrote together. “Don’t go away again! Please!” And the one from Tryg with a sketch of a gentleman with a mustache. “I’ll be this big if you don’t come home soon.”

And the simplest note of all: “I want my papa.”

Yet there was another document Tuve treasured. He’d kept it tucked away, underlined and folded in eights, since his childhood in Canton. “The Union Soldier,” a speech delivered by Nebraska senator John Thurston, told the story of an aging Civil War veteran. Not “born nor bred to a soldier’s life,” the veteran was called to arms, like so many Americans summoned from “the plow, the forge, the bench, the loom, the mine, the store, the office, the college, the sanctuary.” He cherished peace and “quiet ways” and yet “left good-bye kisses on tiny lips,” and “when the war was over he took up the broken threads of love and life as best he could.” He answered the call of duty and accepted its burdens.


In September, 1939, Hitler invaded Poland and the United Kingdom and France declared war on Germany. By the end of the year, front pages of newspapers, above quotes from Tuve on atomic physics, brought grimmer news of British and Nazi naval battles, and a desperate fight for air mastery with the Luftwaffe.

The world was imploding with, for Merle, a familiar logic. Tony Tuve’s son had never been crazy. He simply understood catastrophe—sudden, unfair, illogical disaster. He knew exactly how to prepare for it, and how to cope with its pitfalls.

“Free speech and the radio,” Merle wrote to Ernie, now a physicist at the University of California, “has put me solidly behind England already.”

“I’ll go into war work as soon as it becomes proper for U.S. citizens.”

He was entering the most intense period of his life.
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Scientific Spies

On October 17, 1939, an emaciated, sickly man named Bill Sebold walked through the doors of the American consulate in Cologne, Germany. His creased face, weathered from years of outdoor labor, looked sunken and haunted.

Born in Germany, Sebold was a naturalized U.S. citizen, and this time he was determined to be heard. A few weeks prior, he visited the very same consulate, with no luck. Since his arrival in Germany in January, as he had politely explained to a doubtful clerk, Nazi intelligence had been aggressively recruiting him, with the full intention of sending him back to the United States as a spy.

He had a background in airplanes and machine science.

“Too bad,” said the clerk, who could have been nineteen. “You had better run away.” Better get out of Germany as soon as possible to neutral Belgium.

Panicking, Sebold had rushed into the streets of Cologne and flagged down cars with foreign license plates, begging to be smuggled over the border. Failing that, he considered escaping by railway, but got cold feet at the train station. Gestapo seemed to be following him. Strange men stood and stared at him.

This visit, Sebold would not waste time with low-level clerks feeding him haphazard advice. He asked for, and was granted, a face-to-face with the head honcho, the consul general. But Alfred Klieforth, a thin-lipped, bushy-eyebrowed functionary, was skeptical of Sebold’s evidence: a letter from his German handler, one “Dr. Renken,” asking him to travel to Hamburg for spy training.

“We cannot help you,” Klieforth said. “You are in a bad spot. You have to know yourself what you are going to do. We have nothing to do with this. But I have to take this letter and copy it and send it to the State Department.”

“Mr. Sebold,” Klieforth wrote in his dispatch to Washington, “claims that through a strange set of circumstances he is now at the mercy of certain German secret organizations interested in the production of American military aeroplanes.”

“He is in fear of his own life.”

Bill Sebold was not spy material. He’d just wanted to visit his mother in Germany. But to Nazi intelligence, he appeared to be an expert airplane engineer. Maybe it hadn’t been such a good idea for him to blab so freely to that group of Hitler Youth on the SS Deutschland during the sea voyage over from New York City.

It was true that he worked briefly for the Consolidated Aircraft Corporation of San Diego, a military contractor that made seaplanes for the U.S. Navy. But he was little more than a “bumper” at Consolidated, shaping aluminum parts. He’d dabbled in invention, worked as a junior engineer on an oil tanker, and knew his way around diesel engines. But he wasn’t some sought-after expert. Since arriving in the United States in 1929, he had toiled as a gold dredger in Alaska, a maintenance man, and a porter and elevator operator on Manhattan’s Upper West Side.

Sebold’s Nazi handler, Dr. Renken, did not think much of him. “He did not particularly impress me,” Renken noted. “He looked quite ordinary, was of average intelligence, and obviously came from modest means.” After Renken had Sebold undergo a brief physical, the examiners diagnosed the frazzled, overwhelmed mechanic with similar disdain. “This guy can’t hurt a fly.”

The day after his physical, Sebold had a nervous breakdown. He was admitted to St. Marien Hospital in Cologne, and remained there for nearly two weeks.

Sebold had a weak constitution and a shaky temperament. There was very little reason for the Nazis to believe they could trust him. He had served in the German army in World War I (not uncommon among new Americans of German heritage). But why would he stay loyal to his birth nation over his adopted home? His engineering expertise was limited. He had a criminal record and once even assaulted two police officers. He had spent time in a mental hospital.

Even his Nazi code name, Tramp, reeked of disappointment.

That Dr. Renken and his superiors were recruiting a dud like Bill Sebold, aggressively and carelessly, spoke to a terribly urgent fact: in the brewing military conflict, whichever side won the battle in the air would win the war.

Renken, a plump, pampered man with a prominent gold tooth, was actually Nikolaus Adolf Fritz Ritter. He was a chief of air intelligence for the Abwehr, a clandestine service that gathered data on foreign militaries. To steal secrets for the German air force, he was organizing a spy ring inside the United States.

Ritter’s job was to supply the Luftwaffe with information about American breakthroughs in bombing and antiaircraft technology.

After meeting with Consul General Klieforth, Sebold waited. So did England and France. While the German army ruined Poland, a smaller Nazi force held a fortified defensive barricade running along the French border. Manning the other side and the border with Belgium, French and British troops readied for an attack. England dropped propaganda leaflets over Germany, hoping for peace. Sporadic dogfights and fracases punctuated the uneasy calm. The British press called it the Sitzkrieg, the “war of sitting.” The French dubbed it the drôle de guerre, the “funny” or “bizarre” war. To Americans, it was known as “the phony war.”

On December 6, Sebold awoke in darkness, in his hotel room north of Düsseldorf, to find a stranger in the shadows. “I am your uncle Hugo,” the man said.

The Luftwaffe needed him in America as soon as possible.

Still quite ill, Sebold was shepherded to the spy school in Hamburg. He studied Morse code and ciphers, was trained to shrink secret blueprints into microphotographs, and learned how to adjust a microscope to read microdots—miniature specks of text about the size of the period at the end of this sentence.

Renamed “Harry Sawyer,” Sebold was booked on an ocean liner out of Genoa, Italy, and given instructions to find work at an American aircraft factory.


Crossing the Atlantic, on his way back to New York, the Nazi recruit pondered bad options. Through the American consulate, Sebold had put in a request to be met in the United States by FBI G-men. But maybe, instead, he should kill himself? Or what if he ran away with the Nazi espionage money? He gave his spy materials to another passenger, reconsidered it, and then snatched them back.

On February 8, 1940, Sebold’s ship docked at a quarantine station in sight of the Statue of Liberty in New York Harbor. As health inspectors made the rounds, FBI special agent Albert Franz searched for Sebold among the four hundred and twenty-seven passengers—three hundred of whom were Jewish refugees escaping from Nazi Germany.

Franz asked Sebold to accompany him to an FBI office in Foley Square, near City Hall. They disembarked quietly and shuffled past reporters waiting for the Irish novelist Liam O’Flaherty. Two FBI cars trailed Sebold and Franz downtown.

FBI director J. Edgar Hoover would personally brief President Franklin Roosevelt on the story Sebold shared with interrogators over the next two days. The mechanic spilled the entire bizarre tale of his recruitment, spy training in Hamburg, and mission in New York. In his possession were nine hundred and ten dollars in small bills and a book, Hawkins Electrical Guide, for operating a clandestine shortwave radio.

Inside the back of Sebold’s watch, FBI investigators discovered the crown jewels. Microphotographs, with detailed instructions, were to be delivered to three German agents already in New York: Fritz Duquesne, on West Seventy-Sixth Street; Lilly Stein, at East Fifty-Fourth Street; and Everett Roeder, in Merrick, Long Island.

The instructions listed the military secrets the Luftwaffe craved:

 


	The U.S. Chemical Warfare Service may have devised a new method of protecting military clothing from chemical attack. Find out if the chemical solution is still being tested. If it is being produced, find out by whom. “What is the chemical make-up of the new protection?”


	“Find out everything possible about new developments in the line of anti-aircraft guns.”


	“Is there any-where in the States an anti-aircraft shell with so-called ‘Electric Eye’ being manufactured?” If so, find out everything you can about its testing, the shell, caliber of the round, and how it is fired. “How has the complicated inside mechanism reacted to the firing off shock?”



	Obtain several sales catalogues from the General Electric Company and RCA for their radio sending and receiving vacuum tubes.


 	Get a copy of the espionage law.




 


Poor Bill Sebold agreed to be the first FBI “counterspy,” or double agent. He pledged to help dismantle Nikolaus Ritter’s New York spy ring.

Sebold had exposed vital military secrets. Whoever selected the targets inside his wristwatch had been carefully advised by German scientists. The Nazis, the instructions showed, sought a fuse with an “electric eye”—a proximity fuse—that could be fitted inside a shell and shot from an antiaircraft gun. They were researching chemical warfare. And, clearly, they had no qualms about placing spies in U.S. factories.

If America entered the war, any group coordinating science and industry for the military would have to do so with utter discretion.

 


While the Germans conspired to steal American technology, and Merle Tuve prepared to join the war effort, British intelligence tried to appraise the current state of Nazi military science.

At 54 Broadway Street in London, a brass plaque identified the occupant of the dingy building near Buckingham Palace as the MINIMAX FIRE EXTINGUISHER COMPANY. Inside, behind frosted-glass windows, Reginald Victor Jones glared suspiciously at a mysterious cardboard box on his desk. Fred Winterbotham, head of air intelligence for Britain’s foreign intelligence service, MI6, had delivered the parcel still wrapped. Jones knew quite well the package could be a bomb.

“Here is a present for you!” Fred told him.

R.V., as friends called him, was a twenty-eight-year-old harmonica enthusiast. Son of a postman, with a muscular face and wavy hair, he looked less like a physicist than a poster boy for Savile Row bespoke tailors. He had gone to Oxford on scholarship, graduated with top marks, and was a crack shot with a pistol.

He was also a prankster who indulged in telephone hoaxes. At Oxford, he once posed as a telephone repairman and convinced a graduate student—in order to “test the line”—to sing loudly into the receiver, stand on one leg, dip his hand in a bucket of water, and then submerge the receiver in the bucket.


R.V. was playful enough to take some pleasure in it when the shared secretary, Daisy Mowatt, intentionally inserted mistakes into his typed reports out of her own sense of mischief. On one occasion, R.V. answered the phone to discover that Daisy had been indulging her quirky sense of humor with a total stranger.

“Is that really Dr. Jones?” an upset voice asked. “I have just been talking to a most extraordinary lady who asserted that you had just jumped out of the window!”

“Please don’t worry,” R.V. replied, without skipping a beat. “It’s the only exercise that we can get.”

The sealed box on his desk was accompanied by seven typed pages, in German, along with a translation added by the British embassy in Oslo. Inside the box, according to the letter, was part of a Nazi secret weapon.

The provenance of the package was not comforting.

Captain Hector Boyes, British naval attaché in Oslo, had received an anonymous note asking if new German weapon developments would interest him. If so, the tipster requested that the BBC broadcast into Germany begin, in place of the usual preamble, with the words “Hallo, heir ist London.” The BBC made the change and the mysterious item followed by post in early November, 1939.

Why on earth, Jones wondered, did the source go through the whole charade with the BBC? If the intelligence was useful, why not simply send it along? No one knew who the source was, if someone was playing a trick, or what was in the box.

Gingerly, he opened the parcel.

Inside, after noting with pleasure that he had not been blown up, R.V. found a little glass tube. It was a vacuum tube, a prototype meant for an antiaircraft fuse.

“A proximity fuse is being developed for anti-aircraft shells,” the accompanying letter said, in Jones’s summary. The new fuse “required the development of an electronic trigger tube, a sample of which is enclosed in the accompanying package.”

Jones didn’t know it, but his tipster had just confirmed Bill Sebold’s Luftwaffe wish list. No wonder the Nazis wanted to learn how “the complicated inside mechanism reacted to the firing off shock.” The Germans were actively developing a new prototype that could explode by sensing a nearby aircraft. But they had not been able to figure out how to make its electronic parts strong enough to withstand the tremendous blast of an antiaircraft gun.

Not yet, anyhow.

 


R. V. Jones was not a prominent figure within British intelligence circles. He was a junior adviser on loan from the Air Ministry, a humble liaison with a shared secretary. He was so far down the totem pole that he didn’t meet Stewart Menzies, the new chief of MI6, for a year. He did meet the vice chief, who sought him out, for a favor, after hearing that “there was now a scientist in the office.”

There is now a scientist in the office. Apart from the code-breaking mathematicians, Jones was the only research scientist working for MI6. The little glass tube and the anonymous letter, which came to be known as the Oslo Report, were dumped on his desk because no one else there was qualified.

By default, Jones had become MI6’s go-to analyst on Nazi military science. Earlier that year, when Hitler publicly bragged of a secret weapon that would blind and deafen its victims, Jones was the one assigned to figure out what it was. (He concluded it was a false alarm. By blind and deafen, Hitler meant “render thunderstruck.” And by weapon, waffe, Hitler meant a military branch, not a specific weapon.) Jones also sorted out, from wild rumors, the Nazi threats to take seriously: bacterial warfare, new chemical gases, and “pilotless aircraft.”

Jones was in desperate need of help. His purview was too vast and complex. Intelligence work was tricky enough without mixing in science. Analysts already had to parse maddening ambiguities to judge a morsel of data. Is the source credible? What are their motivations? Is it a diversion? Is the intelligence stale? Is the threat important enough to devote resources to?

Add to this unstable pot physics, chemistry, and advanced engineering, and the uncertainties amplified. Even assuming a source was trust­worthy and well placed, they might not grasp the minutiae of cutting-edge science. There was simply no reliable way for nonscientists to evaluate highly technical intel. And the scientists who consulted with MI6 were not trained in intelligence analysis.


The “first watchdog of national defense,” Jones wrote later, should be a “constant vigil for new applications of science to warfare by the enemy.”

In 1939, the field of scientific intelligence did not exist.

In December he submitted a bold proposal to create a “Scientific Intelligence Service.” He asked for analysts with technical backgrounds to be placed in the intelligence services of the army, Royal Navy, and Royal Air Force.

Any new weapons the Nazis were developing would have to move from small trials, to manufacturing, to large-scale field tests before they were put to use. The British, he argued, could cultivate sources within each stage of production. Among Nazi scientists, they’d certainly find babblers, drunken braggers, mistresses, non-German nationals from occupied nations, and generally sympathetic ears.

He distributed his proposal, and waited.

John Buckingham, deputy director of scientific research for the Royal Navy, opposed Jones’s plan. Buckingham preferred, as analysts of technical intelligence, the existing scientific specialists who were working on British weapons.

Jones would not receive any of the staff he requested. Nor would he be allowed to retain a single assistant or even to hire his own personal secretary.

He got even less traction with the Oslo Report.

The anonymous letter that accompanied the boxed glass tube warned of many other frightening Nazi projects. The letter’s details alarmed Jones, and some of its claims had been verified. Germany, the source reported, had developed new forms of radar. The Nazis were allegedly building a pilotless aircraft, the FZ-10. And the German navy, it said, was designing remote-controlled gliders, FZ-21s, at an experimental station—a place called “Peenemünde, at the mouth of the [river] Peene, near Wolgast, in the vicinity of Greifswald.”

Whoever wrote the Oslo Report was a true expert, someone with advanced and wide technical knowledge—suspiciously wide, maybe. Its signature read, simply, “a German scientist who wishes you well.”

Again, John Buckingham pushed back, dubbing the report a “plant.” Its seven typed pages detailed a plethora of secret plans. No single source, Buckingham reasoned, could have access to such a broad range of projects.


The Air Ministry, the Admiralty, and the War Office thought so little of Jones’s analysis and warnings that they had their copies of the Oslo Report disposed of.

Nobody took him seriously.

For the time being, Jones kept the Oslo Report in his own files. And somewhere in the back of his mind, he tucked away the name of the alleged experimental research base that no one in MI6 had ever heard of before. “Peenemünde.”
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The Wizard

Vannevar Bush was not supposed to testify about Nazi airplanes in 1939. He was only the vice chairman of the National Advisory Committee for Aeronautics, or NACA, which conducted aeronautics research for the military. But the chairman was sick in the hospital, and Bush was next in line to lobby the Senate Committee on Appropriations for cash. NACA desperately needed a new research facility, in California, to compete with the rapid advances of the Luftwaffe.

The threat of airpower was not to be taken lightly. Bush saw that new lethal aircraft were a product of advancing science. But he also felt that while “science has produced a weapon, so also can it produce in time a defense against it.”

Forty-nine, elegant, wiry, with rimless glasses and gray accents in his thick black hair, Bush was not well suited for the hoopla of Capitol Hill.

His entire life, he had been prone to anxiety and illness. Raised in Massachusetts by a minister who “hit a hard punch,” Bush had a childhood punctuated by unfortunate maladies: rheumatism, which left him dragging his left leg for a period, typhoid fever, a ruptured appendix. In college, he was too frail for football so he managed the team. He ran track poorly, by his own admission. Bush was not only a bit of a hypochondriac, he was a prima donna.

As president of the Carnegie Institution of Washington, Bush was Merle Tuve’s boss’s boss. He was also among the most famous scientists in the country, and was certainly one of the best connected. Bush was “emperor,” Time wrote, of the “biggest scientific empire under one management in the world.”

The Carnegie Institution had an endowment worth, in today’s currency, over seven billion dollars. In 1939 alone, Bush oversaw investigations of cosmic rays, gaseous rocks, the evolution of early humankind, and the rotation of the galaxy. His outfit was running projects in Guatemala and Java. Bush himself had just returned from a romp through the Yucatán, where he and his wife were met with flowers from Governor Humberto Canto Echeverría. Carnegie funded Mayan excavations, and floated observers down the Amazon. Bush’s scientists peered into deep space to study fast-moving nebulae hundreds of millions of light years away.

Naturally, Bush was accustomed to a particular lifestyle. He commuted to the Carnegie Institution’s D.C. headquarters by chauffeur from the Wardman Park Hotel, where he complained about the bathroom light, too dim for shaving; the erratic water temperature, which made showering “almost impossible”; and the refrigerator which, his cook reported, struggled to freeze ice cubes.

Intellectually, Bush’s résumé was eye-popping. A former vice president of MIT University and a founder of Raytheon, he was an inventor with a quirky collection of patents. Bush designed and built one of the first reliable machines, replete with gear shafts and motors, to solve complex mathematical equations. (Today we call them “computers.”) He once constructed a land surveyor using bicycle wheels. He was a master of electrical circuits who carved his own tobacco pipes.

In his free time, Bush tinkered with color photography. He would ponder improvements to engines, fishing rods, archery bows, and even to a bird feeder with a spring for dumping off thieving pigeons. He accepted honorary degrees and glad-handed university presidents and captains of industry. He hobnobbed at top social clubs and societies, chatted up famous pals like the aviator Charles Lindbergh, and talked gadgets with Orville Wright, of the Wright brothers.

Five American presidents would call him Van because, he joked, they couldn’t figure out how to pronounce his full first name. (Vannevar rhymes with achiever.) He signed letters with an iconic V. To a pal at MIT, the inventor was, simply, “Wizard.”

Already in 1939, he was a revered figure.


Bush’s testimony before the Senate, in April, was not the first time that he had dealt with politicians who seemed numb to the danger of German science. Two months earlier, in February, he had testified before the House of Representatives on NACA’s proposed expansion. At the time, Virginia congressman Clifton Woodrum had peppered him with a barrage of single-minded questions.

Woodrum, a trim, sour-mouthed pharmacist who often led fellow congressmen in singing the tune “Carry Me Back to Old Virginny,” did not think much of Bush’s request for funds. Woodrum was sure NACA already had a research facility. It was called Langley Field, and it was located in his home state of Virginia.

“Germany is building better planes for military purposes than we are,” Bush told Woodrum. “Germany has now at one station,” he said, “more personnel and more facilities than we have in this country for aeronautical research.”

“They have five major stations.”

“What is the reason,” Woodrum asked, “for thinking that the facilities can be better increased by the building of a new station” so far from Langley field?

There wasn’t enough land at Langley field.

“There is plenty of land available,” Woodrum bluffed.

Bush and the other NACA reps had kept at it. Not only was there not enough land at Langley—no, really—there wasn’t enough power for the new wind tunnel. Besides, the military preferred two research sites, in case of attack. And the heart of the aircraft industry was in California, which made liaison work easier. And there was already an airfield at the proposed site. And the weather allowed for year-round flight tests, with nearby mountains protecting the area from fog.

“You are figuring on war,” a congressman said.

No, NACA explained, but Germany was manufacturing planes that flew four hundred and twenty miles per hour, far faster than U.S. aircraft. And while the existing American wind tunnel could only reach speeds of five hundred miles per hour, the Germans’ could reach seven hundred. A single research station in Berlin employed sixteen hundred people, while Langley Field had only four hundred and fifty employees. Germany was spending between four and six times more on aeronautics research






















 








































OPS/images/Tumblr.gif
[ Tumblr ]





OPS/images/Twitter.gif
[ VGl ]





OPS/images/YouTube.gif
[ YouTube ]





OPS/toc.xhtml
Contents

		Title Page


		Contents


		Copyright


		Dedication


		Prologue


		Peace

		Zing-a-Zing!


		Emergency Mode


		Scientific Spies


		The Wizard


		Section Tuve


		Choice Overload


		Uncanny Days


		Peenemünde


		Don’t Slow Down


		Prying Eyes


		Escalation








		War

		Ready or Not


		No Alibis


		Dr. Jones’s Raid


		The Garage


		Photos


		Three Runs, Three Hits


		Into the Fleet


		New Tricks


		Cherry Stone


		A London Fuse


		Amniarix








		Victory

		Ski Shapes


		Ranch Country


		Chemical Boys


		Things Carried


		Wachtel Is Hiding


		A Comet Gone Wrong


		“Turkey Shoot”


		Ack-Ack Girls


		A Cold Winter


		Tug of War


		Downtime








		Epilogue


		Acknowledgments


		Notes


		Selected Sources


		Index


		Also Available from Jamie Holmes


		About the Author


		Connect with HMH





OPS/images/cover.jpg
How a Team of Inventors,
Tinkerers, and Spies Took Down
a Nazi Superweapon

“A tale of science, spycraft, and ingenuity — a ripping yarn from start fo finish.”
—LARRIE D. FERREIRO, author of Pulitzer Prize finalist Brothers at Arms p‘ LOTLESS A‘ R

SECREY

o E) REVELOQPMERTS RVISIO





OPS/images/Pinterest.gif
[Pinterest]





OPS/images/Instagram.gif
[Instag ram]





OPS/images/titlepage.jpg
12

SECONDS

OF

SILENCE

How a Team of Inventors,
Tinkerers, and Spies Took Down
a Nazi Superweapon

JAMIE HOLMES

rrrrrrrrrrr

ooooooooo





OPS/images/Facebook.gif
[Facebook]





