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For my sister and brothers,


in memory of a Brooklyn room with four beds:


“Whenever the moon and stars are set…”
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Neither the sun nor death can be looked at steadily.


François de La Rochefoucauld



















Prologue


Cape Kennedy, July 16, 1969, 4:15 a.m.





The beast—what some early missile men called a rocket—stood on the launchpad, dozens of spotlights bathing its milky-white skin, hissing, groaning, gurgling, thick umbilical hoses pumping fuel into it, sheets of ice sliding down its sides from the super-chilled liquid oxygen inside, some of it boiling off in thick white clouds of breath, and looking as if it might shake off the arms of its gantry, rip itself from its moorings, and stalk off down the Florida coast.




  





Eight miles away, on the third floor of Kennedy Space Center’s Building 24, Deke Slayton walked down the hall of the crew quarters and rapped on three doors. With each knock, he said cheerily, “It’s a beautiful day,” and he meant it.


Raised on a farm, the unpretentious Slayton was fiercely protective of his charges—part den mother, part dictator—while at the same time envious of every one of them. A former World War II bomber pilot and test pilot and an original Mercury Seven astronaut, he’d been made chief of NASA’s astronaut office when a minor heart problem grounded him before he had a chance to fly a mission into space. Slayton understood better than anyone that to a certain extent, the men’s fates were in his hands, since he selected the crew for each mission and could make or break their careers. He was scrupulously fair in his choices—for the most part.


The men behind the three doors were astronauts Neil Armstrong, Edwin “Buzz” Aldrin, and Michael Collins. They constituted the crew of Apollo 11 scheduled for launch that morning. In three hours, they would climb into a small chamber atop the 363-foot, three-stage Saturn V, the most powerful machine ever built, and blast off into space. A few days later, two of them would attempt to do something that had never been done before: pilot a small, fragile craft down to another world, 239,000 miles from Earth, and walk on its surface.


These three men and others, most of them culled from the ranks of the nation’s top test and fighter pilots, had committed their lives to this goal and worked tirelessly toward this moment.


When the American space program began, in 1958, no human had journeyed into the hostile environment of space—an airless, low-gravity vacuum with temperatures of extreme cold and intense heat that no living being could withstand. Without an artificial life-support system, a man would die instantly. Even with one, he might die; the effects of weightlessness, radiation, meteors, and the enormous forces accompanying launch and reentry were largely unknown. Each astronaut had trained for years to overcome these dangers and others.


Along the way they also spent thousands of hours learning how to use the machines that would carry them into space, machines far more sophisticated and complex than any previously invented, machines designed by a cadre of visionary scientists and engineers united by a dream of space travel, an insatiable curiosity, and the determination to make that dream come true. They all worked insanely long hours, often at the expense of their personal lives and relationships. Along with the four hundred thousand other men and women who actually built the machines, the astronauts devoted themselves to helping their country triumph against the Communist threat. At stake was not just supremacy in space but quite possibly America’s survival as a democracy.


They had not reached this point without major setbacks and great tragedies. Rockets exploded. Systems malfunctioned. Men died. The murder of a visionary president whose bold challenge had fired the program only reaffirmed their dedication to finishing the job.


But in October 1957, still flying high just a dozen years after their victory in World War II, Americans had no idea how a small metallic ball with a radio transmitter would change the world.
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Chapter One


Cossacks in Space




Our aim from the beginning was to reach infinite space.


Major-General Walter Dornberger,


coordinator of Germany’s V-2 program








One Saturday morning in October 1957, a fourteen-year-old boy in the small farming town of Fremont, Iowa, woke up to find the world a different place. The Soviet Union had launched a beach-ball-size silver sphere into orbit around the Earth. They called it Sputnik—literally, “fellow traveler.” The Russians, those steppe-riding, vodka-swilling Cossacks who were widely seen as a second-rate technological power, had beaten the United States into space.


The boy’s name was Steve Bales, and he was of average height with thick brown hair and glasses. His mother worked in a beauty parlor, and his father, who at the age of thirty-nine had been drafted into the U.S. Army and served with the 102nd Infantry Division in World War II, owned a hardware store. Steve told his parents, his three younger brothers, and anyone else who’d listen how angry he was that America hadn’t launched a satellite first. He’d been interested in space ever since he was ten, when he and his father and brothers spent many a summer night sleeping outside on well-worn gray blankets in the field behind their house on the edge of town. As darkness fell, their dad would point out the Big Dipper, Cassiopeia, and other constellations, and nothing seemed as wonderful as the universe and its mysteries. That excitement spiked when the boy watched a 1955 Walt Disney TV special that featured an intense rocket scientist with a slight German accent describing how one day man would reach the moon.


Now there was an artificial satellite, and it belonged to the Soviets—the enemy in this Cold War. But it was only a matter of time, the boy knew, before the United States would launch its own, and there would be more space exploration. And he wanted to be a part of it.




  





Lyndon Johnson, Senate majority leader, was relaxing with some friends at his family ranch in the Texas Hill Country that Saturday, October 5, when he heard about Sputnik. After dinner, they took a walk down a dark road, and everyone looked up at the sky. “In some new way,” Johnson remembered, “the sky seemed almost alien.” He spent most of that evening calling aides and colleagues, mobilizing them to begin an inquiry into the nation’s satellite and missile programs. Johnson knew more about this new frontier than any other elected official in Washington—he had been spearheading congressional hearings and inquiries into America’s space programs since the late 1940s—and he didn’t like the feeling of being second to America’s greatest enemy. He wanted to respond immediately to the Soviet challenge, and he began plans to chair a Senate Preparedness Subcommittee. It was clear to him that a comprehensive space program was necessary. That the Eisenhower administration’s ineptitude in space provided an opportunity for political gain—so much the better.


In the dozen years since the end of World War II, America’s onetime ally had become its greatest enemy. Some 418,000 Americans had lost their lives in the war, but that number paled in comparison to the twenty-seven million Russians who had died. While the United States emerged from the struggle as the world’s most powerful nation, a wary USSR viewed America’s constant meddling in the affairs of other countries—some overt, but much of it covert—as imperialism and believed the Western powers might finish off what the Nazis had started: their country’s conquest. (After all, in 1941, Senator Harry S. Truman had publicly equated Nazi Germany with Stalinist Russia.) Increasing the tension between the two countries was the fact that the long-term goal of the totalitarian form of Communism, as frequently enunciated, was the elimination of the Western capitalist system. The Soviets’ espoused desire for world domination (albeit preferably by a series of national revolutions, “small wars of liberation”), their nuclear and ICBM capability, and their frequent saber-rattling (for instance, in 1956 they threatened England, France, and Israel with hydrogen bombs if those countries did not end their war against Egypt, a Soviet ally) created a constant state of paranoia in the United States. That mentality was reflected and refracted in a burgeoning wave of science fiction and fact concerning rocketry and space travel in movies, TV shows, books, and magazines. All this was magnified by the realization that nuclear bombs were completely capable of annihilating mankind.


And there was most certainly a war going on, regardless of temperature, and the stakes involved were serious. Most Americans expected smaller countries around the world to gradually succumb, one by one, to the creeping menace of Communism. In November 1956, at a party at the Polish embassy in Moscow, Nikita Khrushchev, the tough, blustery Soviet premier, told Western ambassadors, “We will bury you,” and while the phrase as translated might not have represented his precise meaning, it was accurate as to his intent. That declaration jibed with his publicly stated prediction that President Dwight Eisenhower’s grandchildren would live under socialism, since capitalism was in its death throes. And the Soviets weren’t the only ones rattling their nukes. In 1953, Eisenhower had threatened to use a hydrogen bomb against China, and U.S. senators had often called publicly for an atomic bomb to be dropped on Russia.


Soon after the Soviet Union had detonated its own nuclear device, the two superpowers had begun to coexist under an unwritten but clearly understood doctrine known as “mutually assured destruction,” meaning that everyone was aware that the full-scale use of nuclear weapons would cause the almost complete annihilation of both the attacker and the defender. This knowledge—and each country’s fear of a massive, preemptive nuclear strike from the other—was all that kept the Cold War from becoming hot. Both developed massive forces of nuclear weapons and long-range bombers and missiles, more than a thousand on each side, though the Russian Tu-4 bomber, a direct copy of the American B-29, was inferior to most of the U.S. fleet.


Americans had always taken comfort in the fact that their country was superior to Russia in every way, including in the realm of science and technology. It was Americans, after all, who had split the atom and created the nuclear monster that had ended the war—even if the Russians had developed their own A-bomb in 1949 and then a much more powerful hydrogen bomb in 1953, a year after the United States.


So when Americans awoke on October 5, 1957, to the news that a shiny, 184-pound steel ball with four trailing antennas and two radio transmitters was beep-beep-beeping its way around the world and that this Russian moon was traveling right over the United States, hundreds of miles above their heads, seven times a day, most people in the country were aghast.


But leaders of the U.S. satellite program were not surprised by the announcement. In 1955 both Russia and the United States had announced their intention to launch a satellite during the International Geophysical Year, a multinational agreement to share scientific information that would run from July 1, 1957, to December 31, 1958, and involve sixty-seven nations in various earth-science projects. And just weeks before the launch, the Soviets had gone so far as to provide the frequencies at which Sputnik’s telemetry—its electronic data transmission—could be monitored.


Not all of America’s military leaders were intimidated by the satellite; one U.S. admiral called Sputnik a “hunk of iron almost anyone could launch.” A few others, including President Eisenhower, tried to play down its significance, a position somewhat weakened two days later when the United States offered the United Nations “a plan to control outer-space arms.” Ike had no intention of entering into an expensive space race, especially when it appeared that the Soviets were so far in front. And Sputnik, it was noted, was not large enough to carry a nuclear weapon.


But the press, Johnson, and Johnson’s Democratic colleagues, sensing an opportunity to do damage to the opposition, disagreed. “The Soviet has taken a giant leap into space,” proclaimed the New York Times, and Senator Henry M. Jackson, a Democrat from Washington, called the launching “a devastating blow to the United States’ scientific, industrial, and technical prestige in the world.” The industry monthly Missiles and Rockets made it even more Manichaean: “The nation that controls space will control the world. The choice is democracy or slavery.” The magazine also revealed Soviet plans to land a small tank on the moon that would constantly move about, film the Earth, and relay the images back to Russia. Over six weeks, Johnson’s Senate Preparedness Subcommittee hearings paraded an impressive array of aviation, military, and rocketry experts before the public. Each one emphasized the dangers of ignoring the Sputnik achievement and what it portended. When the committee finished the hearings on January 8, Johnson’s no-holds-barred summary statement threw down the gauntlet. “Control of space means control of the world,” declared Johnson, echoing the Missiles and Rockets editorial. He linked the fate of the free world to it and virtually dared anyone to argue cost—“bookkeeping concerns of fiscal officers,” he made clear, were “irrelevant.”


Prestige—a code word for political strength and one that would pop up frequently in speeches and reports—was something statesmen worried about. In the global tug-of-war between the democratic free world, led by the United States, and the Communist countries, headed by the USSR, dozens of less advanced, recently decolonized nations were still undecided as to which side of the ideological rope they would grab onto; in a sense, they were waiting to see which team had the advantage. Neither superpower knew exactly what would persuade them, though, clearly, superiority in science—particularly its military applications—would play a large part. So advances in these crucial areas were trumpeted loudly, with Western Europe a rapt audience. If America’s North Atlantic Treaty Organization (NATO) allies could be shaken loose from that coalition, the Soviets felt, Sputnik and its descendants would be worth every ruble.


Until Sputnik launched—an event that followed the Russian announcement six weeks earlier that a Soviet intercontinental ballistic missile had been fired a great distance—the United States had appeared comfortably in the lead. “The Soviet Union is thought to be making a conscious effort to persuade people, especially in Asia and Africa, that Moscow has taken over world leadership in science,” warned the New York Times on its front page in October 1957, and another op-ed in the paper was even bleaker: “The neutral nations may come to believe the wave of the future is Russian; even our friends and allies may slough away.” The struggle for the undecideds’ hearts and minds—and pocketbooks, since another worry was the international market for American goods and tools—was a very real part of the Cold War. A top secret government report just a week after Sputnik launched seemed to agree; it concluded that American prestige had suffered a severe blow and cited several examples of how the satellite had enhanced the Soviet Union’s prestige and damaged America’s. Another reported that “within weeks there was a perceptible decline in enthusiasm among the public in West Germany, France and Italy for ‘siding with the west’ and the North Atlantic Treaty Organization.”


But if prestige was a politician’s word, it was also a politician’s worry. The average American was more concerned about survival than prestige, and Johnson’s statements hit a nerve. Clearly the United States was no longer safe from nuclear attacks. What was next? Soviet military bases on the moon or orbiting the Earth? A 1956 article in Collier’s magazine had vividly suggested just that, with color illustrations of New York City being firebombed from above. Yes, that might be next, and it seemed even more likely after the Soviets launched Sputnik 2 just thirty-two days after its predecessor. That satellite carried a small mongrel dog named Laika into space, though she died from overheating after only a few hours in orbit. (At the time, the Soviets claimed that she survived for a week; the truth would not be revealed for decades.) Sputnik 2’s 1,121-pound payload—heavier than a Soviet nuclear warhead—made it abundantly clear that the Soviets could now reach America with an A-bomb. And there was only one reason to send a dog into orbit around the Earth. It was just a matter of time before there were Russians in space—and that meant right above America.


After a few more weeks of teeth-gnashing by Democrats in DC and nonstop fear-stoking by the press—“Why is the U.S. still lagging in a race that may decide whether freedom has any future?” asked Time magazine—even those Americans initially unimpressed by Sputnik were whipped into near hysteria. The United States trailed the leader in a race that could end in the destruction of the American way of life…or destruction, period. Paranoia increased; not surprisingly, UFO sightings quadrupled immediately after Sputnik. Martians? Russians? Both were postulated.


How could these primitive Cossacks have accomplished such a thing? Much ink was spilled and time spent lamenting how soft America had become in the little more than a decade since the end of World War II. While op-ed writers bemoaned an “education gap,” and a government report showed that Soviet children took far more science and math in high school than the fun-loving, sock-hopping American kids, who were getting dumber every day, it was clear that Soviet triumphs would continue. All this self-recrimination would result in the National Defense Education Act, signed into law by Eisenhower in September 1958, which was designed to kick-start the U.S. educational system with grants, low-interest loans, and the like. Eisenhower, in a press conference a few days after Sputnik 1 launched, insisted that it wasn’t the Russians who had built the satellite—it was “all of the German scientists” they had captured at the end of the war.


This could not have been further from the truth. Almost all the top German rocket scientists and engineers had been captured and co-opted not by the Soviets but by the United States under the auspices of a secret project, and they had been living in America since 1945. Their leader, Wernher von Braun, was a handsome, charming ex-SS officer who had been the chief architect of an ambitious rocket program that had killed thousands during the war—and who now spread the gospel of space exploration to Americans in Walt Disney TV specials.


This group of so-called Nazi scientists—a misnomer, since less than half of them had been members of the Nazi Party and all but a few were engineers and technicians, not scientists—were capable enough; their forty-six-foot-long V-2 rocket, a tremendous feat of science and engineering, had been the first man-made object to enter space. The trouble was, its creators had been virtually handcuffed by their American superiors for almost a decade, despite the best efforts of their persuasive director, and relegated to low-priority upper-atmosphere experiments, since the military saw long-distance bombers, not rockets, as superior weapons. Von Braun had striven for permission to construct a satellite and launch it before the Soviets did their own, and he had grandiose plans for an orbiting space platform that would work as either a refueling stop halfway to the moon or a battle station from which to rain down nuclear missiles. The satellite project was denied due to budget restrictions, and the space-platform idea wasn’t even considered. In the late 1940s, anybody who talked of going anywhere in space was considered a crackpot. Von Braun was determined to change that thinking, but it wouldn’t happen overnight.


Wernher was born into German nobility (which accounted for the von in his name) in 1912; his father served as minister of agriculture during the Weimar Republic of the 1920s, and his mother could trace her ancestry to medieval kings in four countries. Von Braun began dreaming of traveling to other heavenly bodies during his pampered childhood. His mother, an amateur astronomer, gave him a telescope for his confirmation instead of his first pair of long pants, which was the standard gift for Lutheran boys, and he devoured the space-travel novels of H. G. Wells and Jules Verne. In his teens he became familiar with the writings of the great early theoreticians of rocketry—an obscure Russian schoolteacher, Konstantin Tsiolkovsky; the German mathematician Hermann Oberth; and the American physicist and inventor Robert Goddard—and graduated from fireworks to his own inventions and plans, not only for rockets, but for spaceships and their pilots. At sixteen, he organized an astronomy club at school and managed to acquire funds to buy a good-size refractor telescope. A German spaceflight movement was growing in the 1920s, and von Braun became a part of it. He was soon working with Oberth and other leading figures in German rocketry. By the time he entered university, the tall, blue-eyed, dark-haired young man was a science and math prodigy committed to a career in rockets and determined to pursue his dream of journeying to the moon and the planets.


He graduated at twenty from the Berlin Institute of Technology with a degree in mechanical engineering and began postgraduate work in physics at the University of Berlin, but his studies were curtailed by larger forces. In the summer of 1932, some months before the Nazi Party came to power, the German army was casting about for some sort of long-range weaponry not banned by the 1919 Treaty of Versailles, which had severely restricted the country’s war-making abilities. They were not unaware of the destructive potential of a large, long-range rocket and asked von Braun to participate in secret research for military applications. He was initially impressed with the Nazis’ leader, Adolf Hitler, because of his nationalist ideas and his “astounding intellectual capabilities.” Above all, von Braun was an opportunist, and the idea of war seemed highly unlikely at the time. The army did not share his dream of spaceflight, but if they could help him build rockets, he would build rockets for them—a tempting prospect, considering the cost of the rockets he envisioned, and somewhat inevitable, since civilian rocket activity was soon banned. He accepted the offer and became the army’s top civilian specialist at their new (and only) rocket station, an artillery range hidden in a pine forest near Kummersdorf, sixty miles south of Berlin. His laboratory was half a concrete pit, his staff a single mechanic. But he continued his studies, and by the end of 1934, he was awarded a doctorate in physics in aerospace engineering, though his full dissertation was kept classified by the army. By that time, his group, which had grown to include several men who would work closely with him over the next decade and beyond, had successfully launched two small liquid-fueled rockets. The director of the program was only twenty-two.


Over the next several years, his greatest talent would emerge—the managing of massive engineering projects. Few visionaries could mesh their dreams with the practical realities of administration on a grand scale; von Braun had a genius for it. His blend of charisma, enthusiasm, and knowledge inspired loyalty and hard work, and he became a superb leader of a large group of scientists, engineers, and technicians. In 1937 he was made technical director of the German army’s long-range ballistic missile program after it moved to Peenemünde, a facility on an island off the coast of northern Germany. Three years later, with World War II in full swing, he led a staff of more than a thousand. In the spring of 1940, he was pressured by Reichsführer Heinrich Himmler to join the SS, the elite paramilitary organization in charge of enforcing Nazi racial policies and, by extension, policing and intelligence. After some deliberation, von Braun joined, since not doing so might have damaged his career and his rocket work; he was given the rank of lieutenant. He participated in very few SS activities besides the monthly meetings, and even those he attended only half the time.


By 1942, the Peenemünde team had developed the world’s first long-range guided ballistic missile, the forty-six-foot A-4 (soon renamed the V-2, the V for vengeance). It was a monster of a rocket, unlike anything ever seen before, and a huge leap forward in technology, from its powerful engine to its advanced guidance system. The V-2 could carry a 2,200-pound payload of explosives two hundred miles and do it fairly accurately, or at least it could toward the end of the war, after its guidance system was improved. The missile reached a speed of thirty-five hundred miles an hour, making it virtually impossible to shoot down—when it didn’t explode during liftoff.


But all of that was still in the future. In October 1942, von Braun and his colleagues were under extreme pressure. The first two launch attempts had failed, and if the third wasn’t successful, the program would likely be shut down and its members shipped to combat zones—probably the Russian front, a virtual death sentence. On October 3, a black-and-white A-4 sat on a simple five-foot-high frame, frost from its super-chilled liquid-oxygen propellant coating the hull. The firing command was given, a switch was thrown, and as hundreds of tense spectators watched, the rocket lifted off the stand with a deafening roar, slowly at first and then gaining speed, finally reaching fifty miles beyond the stratosphere into the mesosphere. Von Braun and his team danced and wept for joy. It had taken almost a decade of hard work, but they had achieved their lofty goal. Even the army general overseeing the rocket development, Walter Dornberger—a short, bald engineer and former artillery officer who had fought in World War I and who, after working twelve years with von Braun, had become sympathetic to his dreams of interplanetary travel—knew what it meant to them. “This afternoon the spaceship has been born!” he said.


For the German army, desperate for help in a losing war, the rocket’s only raison d’être was the destruction of the country’s enemies, and work continued in that direction. Hitler had been lukewarm about the technology at first, and funding for manpower and materials had been tight. By the summer of 1943, however, with the war going badly for Germany, the führer decided to give the program the highest national priority, and its budget was increased dramatically. In September 1944, hundreds of V-2 rockets, each capable of carrying a one-ton warhead, began raining down on targets in England, France, and Belgium. The V-2’s destructive effect could be significant; one November 1944 hit on London killed 160 people and injured 108. By the war’s end, V-2s would kill 2,754 British civilians and injure 6,523—though it would fail to become the supreme instrument of terror, the Wunderwaffe, or miracle weapon, that Hitler had hoped for.


In August 1943, the Royal Air Force bombed Peenemünde and killed about five hundred civilian workers, most of them Polish and Russian prisoners of war involved in fabrication work. Only two of von Braun’s top scientists died, but the damage to the facility was extensive, and Hitler ordered production of the rocket moved to the Mittelwerk, an underground site carved out of an abandoned gypsum-mine shaft located two hundred and fifty miles south, in the Harz Mountains. Ten thousand slave laborers—again, most of them Polish and Russian prisoners, men from the nearby Dora-Mittelbau concentration camp—built the plant’s extensive series of large tunnels a mile into the hillside. Those workers and fifty thousand more endured hellish conditions and inhumane treatment to meet the factory’s target of nine hundred V-2s a month, an ambitious goal that was never quite achieved. By the time production was halted, in March 1945, twenty thousand of those workers had died as a result of starvation, disease, beatings, or execution.


Despite his long working hours, von Braun, now tall and broad-shouldered with thick brown hair, found time for pleasure. He was given a civilian-adapted Messerschmitt for his own personal use, and on weekends he would fly it to Berlin, a hundred and sixty miles away, to visit a girlfriend—when he wasn’t romancing one of the Peenemünde secretaries. Sometimes his younger brother, Magnus, whom von Braun had hired as his assistant to keep him out of combat, would accompany him. There was the occasional bicycle ride with von Braun’s own attractive young secretary, and he was rarely alone on his sailboat in the Baltic Sea. And every so often, he and his team would let off steam at a weekend gathering.


At one such party in March 1944, an inebriated von Braun and two colleagues discussed the fact that the war was going badly for Germany as well as their disappointment that they weren’t working on a spaceship. Von Braun’s near-constant comments to almost anyone within earshot about going to the moon finally caught up with him. A local female physician who was a spy for the Gestapo heard their remarks and reported them to the SS. Ten days later, von Braun and four others were arrested by the Gestapo on suspicion of treason and sabotage, charges that could have resulted in imprisonment or execution. The rocketeers were detained for a week, until General Dornberger, with the help of the minister of war armaments and production Albert Speer, a relatively sane Nazi despite being one of the führer’s favorites, engineered their release and the dropping of all charges; they argued that von Braun, especially, was too valuable to the war effort. Even Hitler admitted to Speer that von Braun was “indispensable.” But von Braun had gotten on the bad side of Heinrich Himmler and would never again be trusted by the SS Reichsführer or his minions. It was about then that von Braun began planning what he would do when the war was over.


By the end of 1944, it was clear that the V-2 would not significantly alter the outcome of the war—and that outcome, von Braun knew, would not be a German victory. It was also clear that his plans for a transatlantic armed rocket able to reach New York, Washington, DC, and other cities on the U.S. mainland, part of an operation known as Projektil Amerika, would never be realized. With the Allied troops just days away from toppling the Nazi regime, von Braun had only one question: Which conquering nation was more likely to help him further his goal of space exploration—England, France, the United States, or the Soviet Union? The answer did not require long agonizing. He dismissed the first two for lacking the necessary funding, so the choice was the USSR or the United States; the U.S., with its relatively benign democracy, its booming economy, and its reputation for considerate treatment of prisoners of war, won hands down. The New World, with its siren song of freedom and a better life, had maintained a romantic hold on Germans for a century and a half—six million of them had immigrated there between 1820 and World War I—and the just-ended conflict had not quashed those dreams. Russia inspired no such imaginings. Few of the rocketeers preferred the Russians, who were rapidly advancing westward; stories of their murder, rape, and pillage in revenge for Germany’s invasion of their country were rampant. Besides, von Braun’s country had lost two wars during his lifetime. “The next time, I wanted to be on the winning side,” he said later. He and the members of his inner circle discussed the options, and then they took a vote. All but one were in favor of the Americans. When he broached the subject with the rest of his team, most agreed, though some decided to cast their lots with the Russians.


Early in 1945, von Braun and his staff were relocated to central Germany for their safety—or, some of them suspected, for a mass execution by the SS that would deny their valuable knowledge to the fatherland’s enemies. Von Braun oversaw the move south, but first he fabricated documents—orders to himself that he wrote on official SS stationery—and employed no small amount of subterfuge, including creating an acronym, V2BV, that he said stood for a top secret agency answerable only to Himmler himself; he had V2BV stenciled on boxes, crates, and vehicles. Thousands of personnel and tons of equipment, V-2 parts, and documents traveled by mule, horse, train, and truck convoy. Weeks later, with the technicians settled into empty factories and buildings in towns near the Mittelwerk, von Braun and a couple dozen of his closest colleagues ensconced themselves at a Bavarian Alps ski resort. After hiding the most valuable materials and papers in an abandoned gypsum mine, he began engineering the surrender of five hundred of his staff to the U.S. Army. When news of Hitler’s death on April 30 reached the area the next day, it became easier for von Braun to carry out his plans, as the SS troops guarding the missile team gradually disappeared.


On the morning of May 2, 1945, Magnus von Braun—chosen because he spoke passable English, a language he’d learned in childhood from his British nanny—biked down a mountain road with a white handkerchief tied to the bicycle’s handlebars. When he ran into an American antitank platoon, he stopped his bike and walked it up to a private named Fred Schneikert. He told the soldier that the inventors of the V-2, including his brother Wernher von Braun, were up the mountain in a hotel, and they wanted to be taken to Ike—General Dwight Eisenhower, supreme commander of the Allied forces in Europe. “You are a nut,” the private said, but after some confusion, Magnus was sent back up the mountain to fetch the V-2 scientists. Later that afternoon, Wernher and six others drove in three cars and were escorted to U.S. Army intelligence. They were treated well and given a meal of scrambled eggs, bread and butter, and real coffee, a rarity in Germany at the time. Von Braun posed for photos with GIs and acted like a visiting dignitary. The Americanization of Wernher von Braun had begun.


It took a few weeks before von Braun and his team came to an agreement with their American captors, but the two sides finally did. The Germans were at least twenty years ahead of the United States in the field of rocketry, and the rocketeers understood that their knowledge and their V-2 hardware and their priceless papers were valuable bargaining chips. By the terms of the Yalta Conference agreement, that part of Germany would be incorporated into the Soviet occupation zone. The Russians hadn’t arrived yet, but they would any day. Racing against the clock to beat them, the Americans absconded with about a hundred unfinished V-2s and enough parts to fill hundreds of railroad cars. They also located the mine shaft where von Braun had hidden the program’s most important plans and blueprints—fourteen tons of crates—and at the last minute they found another cache of valuable V-2 documents that Dornberger had hidden himself. The final treasures were shipped out just two days before the June 1 handover of the area to the Soviets.


A few weeks later, the transfer of von Braun and a hundred and twenty-six of his top rocketeers to the United States was officially approved as part of Operation Paperclip, a quickly planned and executed evacuation of thousands of German scientists, engineers, and technicians. They were soon granted security clearances and began arriving in September as “wards of the Army,” requiring no entry permits—but first they were provided with false employment histories, and their Nazi Party affiliations were expunged from their records. The U.S. military claimed they had not imported any “ardent Nazis,” but there seemed to be plenty of ways to avoid being classified as “ardent.”


The original idea was to bring the Germans over to America for six months to help defeat Japan—a costly invasion of the Japanese home islands had seemed unavoidable, since the Japanese had ignored Allied demands for unconditional surrender. The V-2, some thought, might be of use in the Pacific. But a U.S. Army Air Forces B-29 dropped a nuclear bomb on Hiroshima on August 6 and another on Nagasaki on August 9, resulting in at least a hundred and thirty thousand deaths and the complete obliteration of each city; Japan raised the white flag on August 15. Meanwhile, the Soviet Union was shaping up to be a formidable postwar enemy, and the Germans began signing five-year contracts with the U.S. Army.


In September of 1945, von Braun and company arrived in Fort Bliss, just north of El Paso, Texas, and were subjected to a loose form of house arrest in surplus barracks—“prisoners of peace,” as they referred to themselves, half jokingly. They were not allowed to leave the base without a military escort. With their families set to arrive a year later, the scientists had time to explore the exotic landscapes around them. The Texas desert was unappealing to most, though von Braun found it beautiful in an Old West kind of way—he and many Germans had an obsession with cowboys and Indians, chiefly due to Karl May, a late-nineteenth-century German novelist who had written dozens of hugely popular Westerns without ever visiting America.


Over the next five years, von Braun and his colleagues spent most of their time assembling V-2s, launching them at the White Sands Proving Ground in New Mexico, seventy-eight miles north, and training personnel in the use of rockets and guided missiles, all the while avoiding the subject of Nazi war crimes and adjusting to their new lives. In 1947, the thirty-four-year-old von Braun was granted permission to return to Germany to marry his beautiful blond first cousin Maria von Quistorp, who was eighteen; first-cousin marriages were not uncommon among the old European aristocracy. (He was accompanied by American agents to prevent the Russians from abducting him, and U.S. Army MPs went along on the honeymoon.) A few weeks later he returned to America with his bride and his parents, the Baron and Baroness von Braun, who had lost almost everything in the war, including their ancestral estate, which had been confiscated by the Russians.


During the next few years, with rare exceptions, any new rocketry ideas of von Braun’s were dismissed, and his dreams of space exploration remained just that. He and his team could take only meager satisfaction in the fact that their sixty-odd V-2 launches (most of which were successful) were furthering high-altitude research, as their increasingly accurate rockets penetrated the upper atmosphere carrying various scientific experiments. But in the spring of 1950, the U.S. Army—alarmed at the deteriorating world situation, particularly the escalating tensions between South Korea and the Communist countries of China and North Korea—moved them to the superior facilities of two adjacent, shuttered arsenals at Huntsville, in northern Alabama. The former chemical weapons factory and depot were combined to make the Redstone Arsenal. There, with larger budgets, they would develop a rocket and missile center. The Tennessee River ran along the arsenal’s southern edge, and the foothills of the Appalachians lay to the west. The Germans appreciated the lush green hills of Huntsville more than they had arid West Texas, and they settled into a project worthy of their talents: developing the Redstone, a large missile with a two-hundred-mile range—a kind of “super V-2.” When Chinese intervention in North Korea that winter spiked fears of an imminent Soviet invasion of Western Europe, American rocket development became a high priority.


For his part, von Braun set out to educate the American public—and the world—about space exploration and legitimize a subject widely perceived as Buck Rogers silliness. In 1951, a paper he authored on organizing a manned mission to Mars was read at an astronautics symposium. The next year, he wrote eight articles for Collier’s magazine discussing manned rockets, space stations, space shuttles, and moon expeditions—“Man Will Conquer Space Soon!” blared the series’ title. Vivid, detailed color illustrations by respected artists such as Chesley Bonestell accompanied the stories. Despite the U.S. government’s lack of interest in von Braun’s true passion, he continued to write and speak about his extravagant ideas. He also began working with Walt Disney on three TV specials. The first, which aired on March 9, 1955, was seen by forty-two million viewers, an impressive 25 percent of the U.S. population. His zeal was infectious. With von Braun as their professor, Americans were acing Space Exploration 101—and they understood, or thought they understood, the implications of those Sputniks in 1957.


One American not so excited about space exploration was President Eisenhower, who refused to encourage the army’s increasingly ambitious plans for military rocket applications. As a result, the program was modest and underfunded. But von Braun was permitted to develop a multistage version of the Redstone, an advance that allowed rocket stages to be jettisoned after use, resulting in a lighter craft that accelerated more easily. Dubbed the Jupiter-C, it could deliver warheads to distant targets. By September 1954, von Braun’s Huntsville team had expanded to a thousand employees. The navy also began developing its own rocket, the science-oriented Vanguard, and the air force produced a much larger military booster, the Atlas.


In July 1955, the Pentagon chose the Vanguard, a superior rocket but one that at the time existed only on paper, to be first in space. Von Braun was incensed, declaring that the Vanguard—which some suggested should be renamed Rearguard for its slipping schedule—would fail. The Redstone had been deemed operational, and his Jupiter-C, which was capable of boosting a satellite into orbit, was close to completion. Von Braun had been pushing to launch a satellite for years, but he was allowed to prepare the Jupiter-C as a backup to the Vanguard. On September 20, 1956, von Braun and his team fired a successful Jupiter-C that reached a world-record altitude of 682 miles and a speed of 12,800 miles per hour. When he asked for permission to use it to put a satellite into orbit, he was refused. Neither Eisenhower nor the Pentagon believed that it was important to beat the Soviets into space. The backup Jupiter-Cs went into storage. Sputnik’s success infuriated and depressed him.


On December 6, 1957, at Cape Canaveral, the navy prepared to send a small four-pound satellite into orbit using their Vanguard rocket, an event that would be broadcast live. The Cape, as it was known—officially, the Florida Missile Test Range, on Patrick Air Force Base—was the military’s new missile-launch facility, built several years earlier on an abandoned naval station over a desolate stretch of gator- and mosquito-infested sand and palmetto scrub arcing out from the eastern coast of Florida. In truth, the launch was only a test, the missile’s first, and the navy was not happy with the pressure of having it broadcast live on national TV. But millions watched, eager to see America’s answer to Sputnik, and they were appalled when the seventy-foot rocket lifted about four feet off the ground and then exploded in a huge orange-and-yellow fireball. The grapefruit-size satellite fell from the nose section and rolled away into some bushes, where it began transmitting signals. “Kaputnik” and “Flopnik” were just two of the derisive names the press came up with for the disaster. American humiliation was complete when Russia’s UN delegate suggested that the United States take advantage of a Soviet program that offered technical assistance to underdeveloped nations.


Another Vanguard misfire—this one in secret—would occur two months later. But von Braun had already been given the green light. He and about forty of his German colleagues and their families had officially been sworn in as American citizens in 1955, and they had long since become civil service employees. They had spent years refining their V-2 into the much superior Redstone, a short-range missile originally built to carry an atomic warhead and then converted into a three-stage rocket capable of escaping Earth’s gravity. On the night of January 31, 1958, von Braun journeyed to the Cape by train—the base was remote, and air travel there was infrequent—to witness the culmination of almost thirty years of work, but upon arrival, he was disappointed to find that he would not be allowed to watch. Instead, he was flown to Washington, DC, for what the army hoped would be a triumphant announcement. It was. The white-bodied, black-tipped Jupiter-C, with a fourth stage added and renamed Juno, lifted off and launched an eight-foot-long, thirty-one-pound tube called Explorer into the sky, though it took tracking stations an hour and a half to confirm that the satellite had been successfully boosted into orbit. A large crowd of reporters and radio and TV broadcasters showed up for a 1:30 a.m. press conference at the Great Hall of the National Academy of Sciences to hear the former Nazi who had saved America’s honor speak. They didn’t leave for two hours.


America was finally in space, and in the race.


After the successful launch of Explorer, von Braun was feted like a war hero. Unlike Sputnik, Explorer had accomplished something beyond the simple fact of its orbit. The satellite had carried the same radiation sensors as the Vanguard, and they had detected the belts of radiation ringing the Earth that were later named after the scientist who directed the experiment, James Van Allen. Von Braun appeared on the cover of Time magazine and was invited to the White House to be congratulated by President Eisenhower, who didn’t much like him—von Braun had not only publicly disagreed with the president when he downplayed the importance of Sputnik but also campaigned constantly and loudly for space funding. It was vindication of the sweetest sort. Von Braun was the right man at the right time, and he knew it. His speaking fees went up dramatically, and a movie about his life was announced.


At a prestigious gathering in Chicago a few weeks later, von Braun waxed eloquent—by this time, his written English was as good as the best speechwriters’. He delineated the grave danger to “free men everywhere” from the “Red menace” and asked whether America could “meet the total competition of aggressive communism and still preserve its way of life.” In a speech that sounded like a presidential State of the Union address, he spoke of the importance of education in meeting the challenge and of the many years it would take to catch up to and pull ahead of the Russians. He finished with a call to arms: “We have stepped into a new, high road from which there can be no turning back.”


If the challenge had not been formally accepted before, it was now.
















Chapter Two


Of Monkeys and Men




It doesn’t really require a pilot, and besides, you’d have to sweep the monkey shit off the seat before you could sit down.


Chuck Yeager








Unlike most other international contests, those involving space required massive expenditures of money, and a president determined to balance the budget was in no mood to grant them. From top secret intelligence based on reports from U-2 spy planes, which had been operating since 1956, Eisenhower knew that the United States was comfortably ahead of the USSR in guided missile development—the opposite of what most Americans assumed. He continued to deny or minimize the importance of the Sputniks, insisting there was no value in a space race with the Soviets. He even went so far as to make several TV appearances in an effort to convince the American people of this. He took great pains to point out the difference between satellites and rockets designed for scientific purposes and those intended for military use.


But neither the public nor the press seemed to care about the distinction, and the May 15, 1958, successful launch into orbit of Sputnik 3, a 2,926-pound research satellite with a large array of instruments, only increased the nation’s anxiety. The United States and the USSR had yet to engage in full-scale combat, but each side was heavily armed, and the doctrine of mutually assured destruction was of little comfort. Further fueled by an almost constant barrage of opinion pieces and articles on the imminent dangers of Soviets in space, not to mention speeches and statements by Senator Lyndon Johnson and other Democratic congressmen eager to exploit the purported missile gap for their own political gain, Americans quickly began demanding a full-fledged space program.


The president grudgingly conceded, though he dreaded adding another bureaucracy and the expenditures it would create. To Eisenhower, fed up with the endless territorial squabbling of the army, navy, and air force over space—he would later warn Americans of the “military-industrial complex”—it had become increasingly clear that the program needed to be nonmilitary. (In January 1958, he had even proposed to Russia that the two superpowers agree that “outer space should be used for peaceful purposes.” The Soviets rejected the offer.)


Despite Ike’s insistence that there was no cause for alarm, the Democrat-controlled Congress chartered the National Aeronautics and Space Administration in July 1958, and on October 1, NASA became operational. The new civilian organization would incorporate the National Advisory Committee for Aeronautics (NACA), an agency devoted to aeronautical R and D, and its far-flung research and test centers (most significantly Langley Memorial Aeronautical Laboratory, on the banks of the Chesapeake Bay in Virginia, to be renamed Langley Research Center). It would also include other important facilities, such as the Jet Propulsion Laboratory in Pasadena, California. Transferred to the fledgling agency were ongoing projects from the three branches of the military, each of which had been developing its own missiles and edging closer to space; the army had its Explorer, the navy had the Vanguard, and the air force had its massive F-1 rocket engine.


The NACA had been founded by Congress during the early years of World War I when the government realized that the United States’ meager air military force was at a severe disadvantage to other nations’. Just prior to the war, the U.S. had about thirty planes; Russia, England, and Germany together had more than a thousand. By 1915, the Germans were using fighter aircraft—a plane with a machine gun timed to fire through the propeller. Two years later, the U.S. responded by establishing its first civilian aeronautical research facility at present-day Langley Field. With a mandate to study the problems of flight “with a view to their practical solution, and to direct and conduct experiments in aerodynamics,” the agency had improved aviation techniques dramatically by the mid-1930s and played a huge part in developing the superior aircraft that helped win World War II.


But the NACA produced research, not products; any ideas with potential were turned over to others—sometimes the military, other times a private aircraft company—to develop and produce. The agency was run by committee and operated by consensus—and did it all slowly and carefully. Employees were encouraged to work only from eight to five; Security locked the doors at five p.m. every day. A regular lunchtime activity was a paper-airplane contest. After Sputnik, that environment—and particularly those hours—would change completely. In the years following World War II, the agency had been withering away, its budget slashed repeatedly. Now it would help to win another war. Some far-seeing NACA engineers had even begun to research the task of putting a man into space—and they were eager to take on the challenge.


But that would require powerful rockets, and NASA had no rocket program. The NACA’s specialty had been applied research; it didn’t build aircraft, only told military and industrial entities how to make them better and safer. NASA would need von Braun and his ballistic-missile team in Huntsville. That presented a problem; the army, still basking in the glow of launching the first American satellite, refused to part with von Braun and the other Germans and the massive booster they were developing, the Saturn. Von Braun had an eye toward using it to transport components of a military space station, one of his pet projects. A three-way tug-of-war for his services would emerge between the army, the air force, and NASA.


Meanwhile, since the successful Jupiter-C launch of Explorer, von Braun had become even more of a national hero, and he had capitalized on his fame. In its cover story about him, Time magazine dubbed von Braun “the Seer of Space,” and he was well paid for his articles and speeches. The Disney movie about his life was produced and titled I Aim at the Stars. The film was neither dramatically effective nor factually accurate—the former SS major was depicted as being persecuted by the Nazis, and his Peenemünde secretary became an Allied spy, two of many perversions of the truth. The film’s most lasting legacy came from comedian Mort Sahl, who suggested that it should have been subtitled But Sometimes I Hit London. The public’s tepid response to the film, however, didn’t damage von Braun’s reputation a whit. In a July 1957 article he had written for Missiles and Rockets—he was on the magazine’s advisory board—he waxed messiah-like on the promise of space travel. “Space flight,” he wrote, “will free man from his remaining chains, the chains of gravity which still tie him to this planet. It will open to him the gates of heaven.”




  





For several months after the launch of Explorer, the American and Soviet programs launched—or attempted to launch—rockets into orbit almost every week. More Sputniks went up, most of them successfully, though at least one, launched three days after Explorer, failed to reach orbit and crashed back to Earth. (Because the Soviets didn’t announce planned launches, no one in the West would know about it for decades.) The navy’s Vanguards continued to malfunction, and von Braun’s next Jupiter-C, launched on March 5, failed as well. Two weeks later, a Vanguard finally reached orbit with a three-pound test satellite. Nine days after that, on March 26, another Jupiter-C lifted Explorer 3 into orbit. Then three consecutive Vanguards failed. Each nation also attempted to land rockets on the moon; the Soviets tried three times, the Americans four. All seven were unsuccessful.


In March 1958, six months before the official conversion of the NACA to NASA, an ad hoc committee of some thirty-five NACA engineers had started planning for what they suspected would be the inevitable: sending a man into space. The committee was named the Space Task Group. Soon after NASA’s creation, the goal was made official, and the group was charged with putting a man into orbit as quickly as possible.


A man in space; to most Americans, it sounded like science fiction. Space, or outer space, was generally considered to begin at around a hundred kilometers, or sixty-two miles, above the Earth, where the planet’s atmosphere ended. No human had so much as approached that rarefied air, or lack of it. The airplane, introduced in 1903, had yet to reach half that altitude. On September 7, 1956, test pilot Iven Kincheloe had flown a Bell X-2 rocket plane to a height of 23.92 miles—an impressive distance above the Earth but still a long way from space.


Chosen to helm the Space Task Group was forty-five-year-old Robert Gilruth, a large, mostly bald man with thick, dark eyebrows who possessed an enduring and infectious passion for flight. He had been working in the NACA’s test-engineering area since 1937 and in aeronautics even before that. As a young boy, he’d constructed his own rubber-band-powered model airplanes, and as an aeronautical engineering student at the University of Minnesota, he had helped design the world’s fastest airplane. After eight years as a “dirty-hands” engineer, he had made a name for himself in the area of high-speed flight, and he was appointed director of his own fiefdom, the Pilotless Aircraft Research Division, whose purview included guided missiles and, eventually, supersonic flight. He was soft-spoken and, like von Braun, had a knack for inspiring those around him to do their best—he hired good people and mostly left them alone. His management style owed something to the Socratic method. “He never once told me what I should do,” an employee would later remember about meetings with Gilruth, but nonetheless, he said, “I never once left not knowing what I should do.” He believed in a bottom-up organization with as few bureaucratic layers as possible, where the lowest technician could talk to the highest-level manager. He inspired unequivocal loyalty, and it led to impressive results.


His chief designer was thirty-seven-year-old Maxime Faget, a brilliant engineer, small in physical stature, who had been working for Gilruth since 1946 and designing rocket-powered aircraft almost as long. Another young flight-research engineer, thirty-four-year-old Christopher Columbus Kraft Jr., was slim, dark-haired, and intense; he was a local boy, born and bred in the small town of Phoebus, just seven miles from Langley. He’d tried to enlist as an eighteen-year-old early in World War II but was rejected due to his damaged right hand, which had been badly burned in a fire when he was three. After graduating from Virginia Polytechnic Institute in 1944 with a degree in aeronautical engineering, he’d spent fifteen impressive years with NACA in flight-test operations. It didn’t take him long to start contributing—in the last year of the war, he’d helped solve problems in the P-47 Thunderbolt and the P-51 Mustang and was made project engineer on the P-80 Shooting Star, the first American-made jet fighter. Along the way he developed a palpable competence and confidence, an aura of leadership that inspired those he worked with.


Kraft’s orders from his boss were to write the flight plan for the first program missions—launch, orbital, reentry, and recovery. “Chris, you come up with a basic mission plan,” he was told. “You know, the bottom-line stuff on how we fly a man from a launchpad into space and back again. It would be good if you kept him alive.” Kraft’s flight-operations division would control the spacecraft and monitor every aspect of its progress—and every biomedical detail of its occupant—in real time, through telemetry and other methods. Kraft realized that this quantum leap in ground support would require more than the traditional reinforced-concrete blockhouse; the concept of the mission control center was born and would quickly become reality. Someone would have to coordinate all this and make final decisions. Kraft wanted to be that person, and so the role of flight director was created. Soon he and everyone else were working sixty-hour weeks and bringing work home. No one at NASA complained; most didn’t even think of it as work. This was fine for single employees but hard on the married ones, who spent less time with their families.


Faget, Kraft, and forty-four other NACA employees—thirty-five engineers, eight female secretaries and “computers” (professional mathematicians adept at operating mechanical calculators), and one male file clerk—would form the nucleus of the NASA division that would handle manned spaceflight.




  





On December 17, 1958—the fifty-fifth anniversary of the Wright brothers’ flight at Kitty Hawk—America’s first manned space program, Project Mercury, was announced. Named for the Roman messenger of the gods, its mission was simple: to put a man into orbit and return him safely to Earth. They had the rocket. They had the flight plan. But they were missing one important part: the man. But who should they hire? What were the requirements for a job that had never before existed?


The men in the program would need to be accustomed to danger—they had to know how to cope, and cope well, in high-pressure situations. The initial idea was to find individuals with experience in high-risk or stressful jobs, people who had developed the requisite level of toughness: test pilots, deep-sea divers, mountaineers, race-car drivers, balloonists, submariners, polar explorers, parachutists. Professionals in these fields were all considered, along with acrobats and contortionists; NASA, it appeared, would soon be recruiting from the country’s circuses. (Other candidates that were suggested, half seriously, were midgets, since they took up less room; women, for their greater fortitude; Eskimos, because they were smaller and accustomed to different solar cycles; and Buddhist monks, who were less “time-oriented” and could put themselves in a trancelike state.)


But before the ranks of those stressful professions could be scrutinized, and before the halls of NASA’s medical-testing facilities began resembling circus auditions, President Eisenhower was advised against choosing from such a broad pool of candidates. Not only would the process threaten to become the butt of jokes, but security clearances—since there would be classified aspects of the program—would complicate hiring. Another factor played a part in his decision not to cast such a wide net. “Ike felt it would be embarrassing,” remembered a psychologist involved in the selection process, “for us to be going out to select astronauts when the best we could do at the time was a grapefruit-sized satellite.” So in December 1958, the president decreed that the applicant pool would be limited to the nation’s test pilots. (Of course, that meant men only, since there were no female military test pilots.) This would simplify both security concerns and the process itself, because their detailed personnel records were already on file. They would also be accustomed to pressure suits, complex cockpits, and the discipline of military life, since even civilian test pilots were former military men. And maybe, just maybe, their extensive flying experience would play an important part in the success of a mission, despite the automated capsule planned.


So in January 1959, NASA published the qualifications for the job of “Research Astronaut-Candidate.” The starting salary would be between $8,330 and $12,770, a quite comfortable amount for the time. The minimum requirements for the job included fifteen hundred hours of flying time, graduation from test-pilot school, excellent physical condition, being between twenty-five and forty years old and no taller than five eleven (to fit into the small one-man capsule that was on the drawing boards), and having a bachelor’s degree in engineering or the equivalent. The “equivalent”—as in, a technical degree other than engineering—would make an important difference to the future of U.S. space exploration.


Some worried that this new program was just another of the many man-in-space projects that already existed or had already been canceled. The air force had the X-15, Dyna-Soar, Man in Space Soonest (the final stage of which would be a moon landing), and another lunar-landing program, the top secret Project Lunex; the army had Project Adam; and the navy had a plan for a Manned Earth Reconnaissance spacecraft. There was also the concern that being part of this program might sidetrack a military man’s career. Despite these qualms, the records of 508 test pilots were pulled. By January, that number had been whittled down to 110 who met the minimum standards. They were divided into three groups; the first two groups were invited to Washington for a top secret briefing about the Mercury project. The third group was kept in reserve in case not enough pilots in the first two groups decided to apply.


Though the pilots were assured that they would have a significant role in operating the Mercury capsule, some of the men thought it sounded like a stunt, not a serious research program. Put a man in orbit? For what purpose? And if and when that was accomplished, what then? But others were intrigued by the engineering challenge. They were test pilots, men addicted to flying the highest, the fastest, the farthest—and this venture offered the distant promise of exceeding the known limits in each of these categories. It was a test pilot’s dream, and as one of the men chosen would point out, “This was a chance for immortality.”


Some men declined, but most in the first two groups agreed to apply, so the third group wasn’t brought in. That left almost seventy applicants. That number was soon shaved down to fifty-six, and a month later, after in-depth interviews and psychological tests, thirty-two candidates were invited to undergo various examinations that would result in six winners of the spaceman sweepstakes.


The physical exams came first. For eight days at the private Lovelace Clinic in Albuquerque, New Mexico, which specialized in aerospace medicine, doctors and scientists conducted more than sixty tests on their subjects. Every organ, orifice, system, and body part was thoroughly scrutinized. Many of the exams were based on physicals administered to potential U-2 spy pilots, but since the medical corps had little idea of what would happen to a human in the weightless vacuum of space, with its extremes of heat and cold, some of the tests were speculative. Most had their origins in air force space-medicine research collected over the previous decade. (Doctors were particularly concerned by the high incidence of “anal problems”—mostly hemorrhoids—in the fliers, so after a cleansing enema, each candidate was subjected to an especially thorough proctosigmoidoscopy with a tool the subjects dubbed the “steel eel.”) The candidates were tested from early morning through late evening and spent hours on stationary bikes, on treadmills, on tilt tables, and in centrifuges. (Though none of them approached the astounding record of eighty-three and a half g’s that an air force officer named Eli Beeding would reach a few years later, resulting in spinal bruising and temporary paralysis and blindness. As a comparison, an automobile crashing into a brick wall at forty-five miles an hour reaches only sixty g’s.) They also delivered innumerable stool, urine, and semen samples. At the end of the eight days, only one of the thirty-two was deemed unhealthy enough to be eliminated, and that was solely for a high bilirubin level in his blood (a usually temporary finding).


Psychological and stress evaluations were next, so the men were immediately flown to the Wright Aeromedical Laboratory in Dayton, Ohio. More than two dozen exams were administered. Some were classics, such as the Rorschach ink-blot test and the 566-question Minnesota Multiphasic Personality Inventory, which assessed psychopathology. Others resembled parlor games, such as Draw-a-Person and Who Am I?, which required the candidate to write twenty answers to that question. (The first several answers—“I am a father,” “I am a naval officer,” “I am an American”—were easy, but after a while the subject was forced to a deeper level of self-examination and, hopefully, self-revelation.) Another favorite test was showing a blank card to a subject and asking what he saw in it. These and other tests evaluated personality, intellect, aptitude, peer sociability, and motivation, among many other traits. Psychiatrists delved into each man’s adolescence to root out any feelings of sexual inadequacy that might have fueled his interest in high-performance aircraft. Then came half a dozen psychological-stress tests designed to evaluate each man’s capacity to tolerate conditions expected in space. Some involved the subject’s reactions to isolation, low pressure, severe vibrations, loud noises, extreme heat and cold, or blinking strobe lights; others had no discernible goal. Indeed, since no one knew precisely what the men would face during a mission, many of the tests had been invented for these evaluations and seemed bizarre—for instance, blindfolding the subject, sticking a hose in an ear, and pumping cold water into his ear canal until he was dizzy, or submerging a man’s feet in a bucket of ice-filled water until they went numb or he couldn’t take it anymore. Some tests might have been added just to measure the participants’ determination. “They were free to be deliberately brutal,” said one pilot, calling the doctors “sadists to a man.” One doctor admitted as much: “We did our best to drive them crazy,” he said. Throughout, the candidates were constantly photographed for medical records, sometimes when they were naked, often in embarrassing or undignified poses, the cameras pointing into virtually every orifice.


They were all active-duty pilots in excellent health, so none of the thirty-one washed out. But the barrage of tests and interviews helped rank which were more psychologically and physically suited for the job. When the dust—and heart rates and blood pressure—had settled, the doctors recommended eighteen men “without medical reservations.” After a three-man committee reevaluated their interviews and reviewed their engineering acumen, seven men were rated ever so slightly higher than the rest, though the final results were kept strictly confidential. Bob Gilruth, director of the Space Task Group, decided to accept all seven. (Apparently none of the seven had been rejected for either of two little-known causes found in “Medical Standards for Selection of Crews”: “extreme ugliness” or “any deformity which is markedly repulsive.”) An especially important consideration was each man’s ability to relate and interact effectively with others, because success in the program would depend on the men working with thousands of people toward an ultimate goal years down the road.


On the first two days of April, the chosen seven were called and invited to join the program. For some of them, the decision wasn’t easy. They all had promising careers and likely promotions in their futures—and, possibly, fulfillment of dreams they’d spent their entire adult lives chasing. But this new aspiration had taken root, and every man accepted.


At two in the afternoon on April 9, 1959, at a press conference in a small ballroom at NASA’s temporary headquarters in the Dolley Madison House in downtown Washington, DC, the “astronaut volunteers” were introduced to the world: Scott Carpenter, Gordon Cooper, John Glenn, Virgil “Gus” Grissom, Walter “Wally” Schirra, Alan Shepard, and Donald “Deke” Slayton. They were all married with children, each with an apparently perfect family, though a few of the marriages were far from it, a fact that would not be revealed until years later.


The Mercury Seven represented the air force and the navy equally—three men from each—with a Marine (Glenn) thrown in. For ninety minutes, the seven career military men sat at a long table in alphabetical order, dressed in conservative business suits and smiling nervously at the crowd of two hundred, while photographers pushed and shoved for better shots and reporters bombarded them with questions. Most of their responses were short and uninformative, but then the redheaded Glenn, who had recently set a transcontinental speed record and thus had some experience in dealing with the press, spoke thoughtfully about his wife and family and their support of his flying career. A few of the others rose to the challenge and supplied more in-depth answers. Glenn waxed eloquent on the program, comparing it to Orville and Wilbur Wright at Kitty Hawk: “I think we stand on the verge of something as big and as expansive as that was fifty years ago.” If the crowd’s reaction was any indication, he was the odds-on favorite to be the first in space.


The next day, the classmates of Gus Grissom’s second-grader, Scott, hoisted the boy on their shoulders and carried him around the schoolyard. Then they called for a speech, and Scott told them what he knew about his dad’s new job. The deification had begun.


Within days, the seven “astronauts”—the name they were given, to distinguish them from the Russian cosmonauts—became American heroes, long in advance of any astronautical achievements. They had volunteered for something that no one—not even their new colleagues at NASA—expected all of them to survive. Virtually every hero myth of America—Daniel Boone, Davy Crockett, and so forth—was invoked. Perhaps more often, though, an enormously popular comic-strip and movie-serial hero came to mind. The parallels with the present conflict were vivid; each of these seven was Buck Rogers, an American transported to the twenty-fifth century, battling, as a book based on Buck’s adventures put it,




the terrible Red Mongols, cruel, greedy, and unbelievably ruthless, who for a time, all too long, utterly crushed a large part of humanity in a slavery frightful to contemplate. In their great battle craft, sliding across the sky…like a scourge over all North America, with their terrible disintegrator rays blasting men and entire cities into nothingness.





But what truly amazed people—and what was invariably emphasized in the newspaper stories over the next few days—was that their wives backed them in their desire to strap themselves into a capsule atop a rocket originally built to deliver nuclear warheads. Each wife was asked a variation of “Aren’t you worried that he’ll be killed?” more than once. Publicly, each one dutifully supported her husband’s choice and downplayed the worry and the danger, which was nothing new to a test pilot’s wife. Most Americans, it was clear, expected some of the men to die—after all, about half of the rockets launched blew up. Even Lloyd’s of London, renowned for insuring almost anything, from Marlene Dietrich’s legs to a yo-yo champion’s fingers, would not cover these seven men.


The Mercury Seven, for their part, seemed unfazed. The test-pilot mortality rate at the time was horrendously high; in 1952, at the air force’s test-pilot school at Edwards Air Force Base, sixty-two pilots had died in just thirty-six weeks. Overall, about one in four test pilots perished. Eight men had been killed getting just one fighter jet, the F-104, operational. Test pilots were on close terms with death, and they were even blasé about it. A few of the Seven had told their examiners that they were onboard with the program as long as there was a good chance of survival—by which they meant at least 50 percent. Because of this, some of the psychologists suspected that these test pilots might even have a death wish. They did not; they had simply become professionally inured to the concept, believing that accidents could be avoided through knowledge and careful planning.


The astronauts appeared to be a remarkably homogeneous bunch. Each was from the Midwest and had an IQ over 130, well above average. Each was a “superb physical specimen,” though not muscle-bound—one newspaper likened them to “a group of square-jawed, trim halfbacks recruited from an All-American football team.” All were from small towns, all were middle-class, all were Protestant, all were white (in fact, there were no non-white test pilots at the time), and each an only or eldest son. Six of the seven were veterans of World War II, the Korean War, or both. They spoke of duty and country and faith in platitudes, but it was clear they meant it. The American public, and the press, ate it up.




  





The Soviets hadn’t been satisfied with their satellites. On January 2, nine weeks before the Mercury Seven were introduced, the Soviets had accomplished another first, launching a man-made object to leave Earth orbit. The plan was for Luna 1, a four-foot-wide metal ball, to crash into the moon, but it missed by 3,600 miles. When it achieved orbit around the sun instead, they renamed it Mechta (“Dream”). And the Pentagon reported receiving word from behind the Iron Curtain that another Soviet space spectacular was coming up soon—maybe they would even send a man into space.
















Chapter Three


“The Howling Infinite”




Man’s first trip into space will be a new human experience, to be highly desired by courageous and adventurous men, but fraught with hardships, difficulties and danger.


Time, April 20, 1959








By the time NASA’s Space Task Group was formed, in the fall of 1958, Max Faget had been thinking about the difficulties of manned spaceflight for a few years, often while standing on his head. One particular obsession of his was the danger of atmospheric reentry, in which the friction from plummeting into Earth’s thick atmosphere at ten thousand miles an hour or more would result in temperatures of about three thousand degrees Fahrenheit. Meteorites were also on his mind.


Faget was a man whose brain worked somewhat differently than others’—though usually successfully—when fixed on a problem; it was a trait that apparently ran in the family. His father, a doctor, had helped develop the first practical treatment for leprosy; one of his great-grandfathers, a New Orleans physician, had discovered an accurate way to diagnose yellow fever. Young Max grew up in Louisiana building model airplanes and submarines with his older brother and reading science fiction novels and Astounding magazine, the first “hard SF” publication that insisted on stories with a solid grounding in science. A gymnast in college, wiry and about five six, Max had an elfin appearance (decades later, it would invite comparisons to the Yoda character from the Star Wars movies). After receiving his engineering degree from LSU in 1943, Faget spent almost three years as a junior naval officer aboard a submarine in the South Pacific, eventually serving as executive officer. He had a penchant for startling people in conference rooms, restaurants, almost anywhere, by leaping over chairs and sometimes standing on his head to improve blood circulation to his brain while continuing discussions with colleagues.


His roommate at LSU had been a chemical engineering major named Guy Thibodaux, a Cajun also from New Orleans. Neither ever made the honor roll or took to rote learning, and while other students were pulling all-nighters for exams, they played pool and watched movies. Before they went off to war—Faget with the navy, Thibodaux with the army—they made a vow that if they survived, they’d reunite and look for jobs together.


In the spring of 1946, Guy got a call from Faget, who was following up on that promise and had an idea about where they should apply. Max’s father had a 1941 Ford coupe that they could borrow. It had airplane tires—all that was available, since there was still a shortage of rubber—but it ran, so in June the two headed to the NACA’s Langley Memorial Aeronautical Laboratory in Hampton, Virginia, where they walked in and applied for jobs wearing Hawaiian shirts, work pants, and sandals. The agency being what it was—somewhat eccentric in both hiring and methods, often finding employees at model-airplane contests—both were hired immediately. (It didn’t hurt that the man in charge of making the decision was also an LSU graduate.) Thibodaux was put to work in rocket propulsion and Faget in ramjets for Robert Gilruth’s newly created Pilotless Aircraft Research Division (PARD). At a starting annual salary of $2,644, they were now working with the world’s leading experts on aerodynamics in the most exciting venture they could imagine—trying to break the sound barrier. Not bad for a couple of Louisiana Aggies without graduate degrees. Both of them advanced quickly in the loose, merit-based NACA hierarchy—a “classless society where every member of the team was an equal contributor to the success of NACA’s mission,” Thibodaux observed later—and Faget was soon Gilruth’s right-hand man in PARD. Only three years later, Thibodaux would be running his own section.


Faget had been working on supersonic aircraft, including the X-15, for years, and his unique ability to find the simplest solution to design problems often led to valuable breakthroughs. He understood, sooner than many of his colleagues, that there was no advantage to an aerodynamic shape in space, since there was no atmosphere—no air—to act on it or slow it down. With that in mind, he was excited about designing a craft that would operate in a vacuum, and he was even more excited when he and other Space Task Group members visited Huntsville just a few days after NASA started up. Faget, von Braun, and his engineers discussed working together to launch a manned capsule into space.


Faget and several others at the NACA—a small group that some at headquarters called the Space Cadets—had been wrestling with the thorny problem of reentry for a while. They’d been “bootlegging” a manned space program for at least a year before NASA was formed; they figured that since no one had told them not to do it, they might as well, even without official approval. They all agreed that space was where they were heading. The big question was: What shape should the spacecraft be? Initially, they chose a needle-nosed, streamlined spaceship—like the ones they’d read about in science fiction magazines and seen in space artist extraordinaire Chesley Bonestell’s illustrations—to offer as little air resistance as possible. Someone even suggested using the X-15 experimental plane, designed to fly up to the fringe of space—maybe they could send it to the moon. Faget knew that wouldn’t work. For one thing, after reaching Mach 6, the X-15 began suffering serious heat damage. Besides, its aerodynamic shape wouldn’t dissipate that enormous heat, and with no heat-resistant external surface, the plane would completely disintegrate when it reentered the atmosphere at extreme velocity.


So when two of Faget’s colleagues, Harvey Allen and Alfred Eggers, pointed out that meteors with rounded noses were aerodynamically stable and survived the searing heat of the plunge—they had been studying the concept for years—Faget and designer Caldwell Johnson came up with a blunt-nosed shape like a shuttlecock that would slow down the craft on reentry and create a shock wave that would deflect much of the blast-furnace heat away from and around it. A paper Faget presented in March 1958, “Preliminary Studies of Manned Satellites—Wingless Configuration, Non-Lifting,” introduced key features of a simple but workable spaceship. His co-workers at Langley weren’t convinced that a blunt design was a good idea, and neither were many others in NASA. The staff at Ames Research Center in California believed a craft with some lift would be better, and military flight surgeons argued a man would black out from the eight g’s expected in this craft during reentry. But the unassailable simplicity and logic of Faget’s arguments—and the fact that a ballistic craft could take only one path and thus its splashdown point could be easily predicted—eventually won them over, and his blunt body design was officially adopted.


After much refinement, endless wind-tunnel, spin-tunnel, heat, and drop tests, and trajectory work on primitive computers, the cone-shaped, blunt-bottomed Mercury capsule was finished. Faget added a thick ablative heat shield (the concept of which had been described in 1920 by rocket pioneer Robert Goddard and later fine-tuned by Eggers) made of an aluminum honeycomb and several layers of fiberglass. The outer layer of the shield would absorb some of the heat and burn away, or ablate, protecting the capsule itself during reentry. A pack of small rockets strapped to the bottom of the craft would also decrease its speed and massive g-forces during reentry. Faget and a couple of other aerodynamicists had determined the capsule would decelerate at eight g’s or so, which would be bearable if a man was on his back on a surface designed to help him withstand that force. So Faget and his colleagues fashioned (and patented) a fiberglass contoured survival couch that would do the job.


Now, if they could keep the weight down and secure the Mercury capsule to the nose of a rocket powerful enough to launch it into space (first just a simple ballistic arc beyond Earth’s atmosphere and then a larger booster that would reach the 17,500 miles per hour necessary to balance the Earth’s gravitational pull and maintain a stable orbit), it just might work. And, of course, if they could find a way to keep its occupant alive.


The craft that would convey the first American into space was nothing like any spaceship in the comic strips or the movies—or in the previous history of manned flight. Some dubbed it the “Flying Ashcan.” Since the underpowered Redstone’s payload capacity was limited, the capsule wouldn’t be very large—eleven feet long and six feet across at the wide end of the cone. And it would weigh only three thousand pounds; its shell would be constructed of thin but strong titanium covered with hundreds of heat-radiating shingles of equally strong alloys to resist the expected thirty-five-hundred-degree temperature of reentry. The crew compartment would be just big enough for one person. “You don’t climb into it. You put it on,” said John Glenn. The astronaut would sit on his personally shaped contour couch with his back to the heat shield, facing about a hundred and twenty switches, levers, buttons, and fuses a couple of feet in front of him. There was no computer; any trajectory or reentry calculations would be made by computers on the ground and transmitted by radio. The capsule’s path could not be changed, although its attitude—the direction it was pointed—could, both from the ground and by the astronaut, with eighteen small thruster jets powered by hydrogen peroxide that altered the three axes of up-down pitch, right-left yaw, and side-to-side roll.


After the basic plans were set, McDonnell Aircraft, producer of many of the country’s finest fighter planes, was chosen to build it. Its bid was far from the lowest, but the Mercury program had been placed on the Master Urgency List, meaning its administrators did not have to choose the lowest bidder.


It wasn’t much of a spacecraft, this hollow meteor, but it would get the job done—the job of putting a man into space and returning him to Earth alive—if the rocket it perched on did its job. Because NASA was required to use only rockets already in production, von Braun’s Redstone, designed for the battlefield, would be employed for the first flights, the suborbital ones that would be quick up-and-down trips. The kerosene-fueled Atlas, the new ICBM the air force was developing, would launch the Mercury into orbit on later missions, since it was the only one in the nation’s arsenal with the thrust capable of doing the job. But the recent history of the Redstone and Atlas boosters wasn’t encouraging. The Atlas, especially, had a nasty habit of exploding or malfunctioning in some other way. It had been designed to carry H-bombs, not humans, and its skin was so thin that a steel belly ring, like a large, jury-rigged hose clamp, would need to be fitted around its girth as a brace. But the rocket engineers and launchpad technicians, aided by newly hired safety and quality-assurance inspectors, committed themselves to doing all they could to keep their passengers from being blown to bits.
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