
		
			
				[image: Cover for Rocket Men]
			

		

	
		
		
			
			Praise for Rocket Men

			
				“Kurson’s first-rate account of this remarkable spaceflight starts by reminding us what a gamble it was. There are many pieces to the Apollo 8 story, but Kurson brings them together effortlessly.”

				—USA Today

				“This nonfiction page-turner reads like a novel, complete with plot twists and on-the-edge-of-your-seat anxiety, with historical context skillfully interwoven into the personal stories of three men who orbited the Moon. [A] compelling, meticulously-researched book by a master storyteller.”

				—Forbes

				“Rocket Men is one of the best descriptions of an Apollo flight I’ve ever read. Kurson’s account let me relive all the thrilling moments from this historic mission. I highly recommend this book to the ‘space cadet’—which I consider myself to be. Rocket Men is as good as it gets.”

				—CHRIS KRAFT, director of Apollo flight operations, NASA

				“Engrossing…Kurson’s conception-to-splashdown reporting had the cooperation from the astronauts and their wives, giving him invaluable details of what happened inside the astronauts’ capsule and in their homes below.”

				—Associated Press

				“Apollo 11 grabbed the glory, but Apollo 8 was the mission that proved humans could travel to the Moon….This is the story of their mission, told in cinematic detail.”

				—NBC News

				“Kurson’s evocative writing places Apollo 8 into historical perspective and allows us to vicariously experience the launch of the Saturn V rocket and the awe felt by the first men to leave [Earth].”

				—Science

				“This is a great story…The best book I’ve read this year.”

				—JIM BRIDENSTINE, head of NASA

				“Spellbinding.”

				—American History magazine

				
				“Gripping…The story of the dangerous mission that laid the ground for the Moon landing has not been told in such detail until now.”

				—The Economist

				“Breathing life into history is a specialty of Robert Kurson’s….[He] never allows his exhaustive research to get in the way of the story, crafting remarkable nonfiction adventures that put readers at the center of the action. [Rocket Men] does that and more.”

				—Mountain Times

				“Absolutely riveting…A gripping tale well told.”

				—Booklist

				“Kurson tells the tale of Apollo 8 with novelistic detail and immediacy, expertly capturing the urgency and suspense behind the mission that gave America the lead in the Space Race.”

				—ANDY WEIR

				“Rocket Men is a timely and thrilling reminder of a heroic American achievement. It has it all—suspense, drama, risk, and loving families. We could use those days again.”

				—TOM BROKAW

				“This is the story of the most consequential and daring voyage since those in the era of Columbus. The tale is told with the care and clarity, and the heart-banging drama, that Robert Kurson’s legion of readers have come to expect from him. A flat-out terrific book.”

				—SCOTT TUROW

				“As a Rocket Woman myself, I know very well the story of Apollo 8, and yet I couldn’t put this book down. Kurson presents not only the challenges, risks, ambition, and success of Apollo 8, but a story of human spirit.”

				—NICOLE STOTT, NASA ISS and Shuttle Astronaut

				“Apollo 8 was perhaps the most aggressive, audacious, and dangerous mission devised by NASA in its race with the Soviet Union to land humans on the Moon. Rocket Men tells the thrilling story of this historic mission through the eyes of its remarkable crew, three men who had the admiration and support of the entire astronaut corps.”

				—MAJ. GEN. JOE H. ENGLE (Ret.), X-15 test pilot and NASA astronaut
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			Prologue: Countdown
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			December 21, 1968—Four days before Christmas

			Three astronauts are strapped into a small spacecraft thirty-six stories in the air, awaiting the final moments of countdown. They sit atop the most powerful machine ever built.

			The Saturn V rocket is a jewel of the National Aeronautics and Space Administration, a vehicle that will generate the energy of a small atomic bomb. But it has never flown with men aboard, and it has had just two tests, the most recent of which failed catastrophically just eight months earlier. The three astronauts are going not merely into Earth orbit, or even beyond the world altitude record of 853 miles. They intend to go a quarter of a million miles away, to a place no man has ever gone. They intend to go to the Moon.

			Beneath them, the United States is fracturing. The year 1968 has seen killing, war, protest, and political unrest unlike any in the country’s history, from the assassinations of Martin Luther King, Jr., and Robert Kennedy to the unraveling of Vietnam to the riots in Chicago. Already, Time magazine has named THE DISSENTER its Man of the Year.

			
			As the countdown begins, there are engineers and scientists at NASA who question whether the crew will ever return. Even the astronauts are realistic about their chances of surviving the flight, an operation riskier than anything the American space agency has ever attempted. One of them has recorded a final goodbye to his wife, to be played in the event he doesn’t return.

			In August, this mission did not exist. Nearly everything that has gone into its planning—the training, analysis, calculations, even the politics—has been rushed to the launchpad in a fraction of the time ordinarily required. If anything goes wrong, public opinion—and the will of the United States government—might turn against NASA. The fate of the entire space program hangs on the crew’s safe return.

			As the moment of launch draws near, one of the astronauts spots a mud dauber wasp building a nest on the outside of one of the spacecraft’s tiny windows. Back and forth the insect moves, grabbing mud and adding to its new home. The astronaut thinks, “You are in for a surprise.”

			Vapors begin to spew from around the base of the giant rocket. Less than a minute remains before lift-off. When the five first-stage engines ignite, they will deliver a combined 160 million horsepower. In the final few seconds, a typhoon of flames unfurls to either side. Beneath the astronauts, it is not just the launchpad that begins to shake, but the entire world.

		

	
		
		
			
			Chapter One
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			DO YOU WANT TO GO TO THE MOON?

			August 3, 1968—Four months earlier

			As he sat on a beach in the Caribbean, a quiet engineer named George Low ran his fingers through the sand and wondered whether he should risk everything to win the Space Race and help save the world.

			At forty-one, Low was already a top manager and one of the most important people at NASA, in charge of making sure the Apollo spacecraft was flightworthy.

			Apollo had a single goal, perhaps the greatest and most audacious ever conceived: to land a man on the Moon and return him safely to Earth. In 1961, President John F. Kennedy had committed the United States to achieving this goal by the end of the decade. Never had a more inspiring promise been made to the American people—or one that could be so easily verified.

			Now, Kennedy’s end-of-decade deadline was in jeopardy. Design and engineering problems with the lunar module—the spidery landing craft that would move astronauts from their orbiting ship to the lunar surface and back again—threatened to stall the Apollo program and put Kennedy’s deadline, just sixteen months away, out of reach. And that led to another problem. Every day that Apollo languished, the Soviet Union moved closer to landing its own crew on the Moon. And that mattered. The nation that landed the first men on the Moon would score the ultimate victory in the years-long Space Race between the two superpowers, one from which the second-place finisher might never recover.

			
			For months, NASA’s best minds had worked around the clock to fix the issues with the lunar module, but the temperamental and complex landing craft only fell further and further behind schedule. By summer, many at the space agency had abandoned hope of making a manned lunar landing by the end of the decade.

			And then Low had an idea.

			It had come to him just a few weeks before he’d arrived at this beach, and it was wild, an epiphany, a dream. It was also dangerous, risky beyond anything NASA had ever attempted. But the more Low thought about it, the more he believed it could keep the Apollo program moving and save Kennedy’s deadline—and maybe even beat the Soviets to the Moon.

			Low inhaled the fresh, salty air and tried to push space travel out of his thoughts. At home, his mind burned nonstop with ideas, formulae, trajectories. Now he needed a break, and it should have been easy to find one in this tropical paradise. About the only reminder of America was the local newspaper, which told of the Newport Pop Festival in Costa Mesa, California, where more than a hundred thousand music fans were expected, and brought word of potential protests at the coming Democratic National Convention in Chicago. It had been an explosive year already, with assassinations, riots, and violence. A quiet beach was just where a man like Low needed to be.

			But Low could not relax. He walked the beach, looking out over the ocean toward Moscow and the Moon, thinking, imagining, America and the world on fire behind him.

			

			—

			
			Five days after Low returned from vacation, a serious man with an oversized head went to work inside a giant assembly plant in Downey, California. His mission: to build a machine from the future that would help make the world safe for democracy.

			Over and over, astronaut Frank Borman opened and closed the hatch on the Apollo command module, a cone-shaped capsule made to fly a three-man crew to the Moon. He’d already certified that the hatch worked, then certified it again, but he would not stop pushing on it, making sure it opened, no matter what.

			Nearby, Borman’s two crewmates, Jim Lovell and rookie Bill Anders, got ready to test the hundreds of dials, switches, levers, lights, and gauges that made the command module work. The spacecraft was small, measuring just eleven feet tall and thirteen feet wide at its base, but every inch of it had been designed by Borman and others to be impervious to a galaxy of deadly forces.

			A nearby transistor radio played Top 40 music, which caught Borman’s ear.

			“That’s a pretty slick song,” Borman said. “Who’s the fella singing it?”

			“That’s the Beatles, Frank,” Lovell said, laughing.

			Borman preferred the standards. As a kid, he’d memorized the lyrics to all the great Western songs played on the radio in Arizona. He could still sing “Cowboy Jack”—a ditty that dated to the nineteenth century—but didn’t dare start, because he knew Lovell and Anders would insist that he sing it to the end.

			Borman stuck to classic films, too. Alone among astronauts, it seemed, he hadn’t bothered to see 2001: A Space Odyssey, the new Stanley Kubrick film released in April that showed men flying to the Moon. That stuff was science fiction, Borman told his colleagues; America had real people to get to the Moon.

			
			Borman and his crewmates knew that the lunar module was troubled and behind schedule. But until designers and engineers could make the fixes, these astronauts could do little more than make certain that the command module was perfect. So they climbed inside their spacecraft and began testing it, pushing the command module mercilessly, because that’s what outer space would do to it, too.

			And then the phone rang.

			Smart people knew better than to bother Borman at work. But the man on the line went back a long way with Borman. And he said it was urgent.

			Donald Kent “Deke” Slayton was in charge of managing astronaut training and choosing crews for manned space missions. If an astronaut flew on board a NASA spacecraft, it was because Slayton had chosen him to go.

			When Borman heard who was calling, he wriggled out of the capsule and grabbed an extension.

			“Deke, I’m in the middle of a big test here,” he said.

			“Frank, I need you back in Houston.”

			“Talk to me now.”

			“No, I can’t talk over the phone. It’s gotta be in person. Grab an airplane and get to Houston. On the double.”

			Borman grimaced—America did not have time for nonsense and delays—but Slayton was in charge, and NASA, no matter its official designation as a civilian organization, was a military operation to Borman, so he took his orders. Poking his head back inside the spacecraft, he told his partners, “You guys are stuck with the module. I’ve gotta go back to Houston.”

			Borman grabbed his rental car, drove to Los Angeles International Airport, and hopped into a T-38 Talon, a two-seat twin-engine supersonic jet used by astronauts for training, commuting, and even some fun, and pointed it toward Texas. At forty, he still looked every bit the West Point cadet: sandy blond near-crewcut, square jaw and chin set for combat, arched eyebrows that seemed a radar for anything askew. Even his head was military issue, all right angles and slightly larger than life, a feature that had earned him the childhood nickname Squarehead.

			
			Borman couldn’t imagine why he was needed in Houston, and so suddenly. He was commander of Apollo 9, the third of four manned test flights NASA planned before it would attempt to land on the Moon. Apollo 9 was to be a basic mission—orbit Earth, test the spacecraft, come home. It wasn’t scheduled to launch for another six months. Still, Borman knew he hadn’t been summoned for nothing. The last time he’d received a “drop everything” call had been the darkest day in NASA’s history.

			It had happened about a year and half earlier, on January 27, 1967, when a fire broke out in the spacecraft during a simulated countdown on the launchpad in Florida. The Apollo 1 rehearsal should have been safe and routine for the three astronauts inside, who were preparing for the actual flight about four weeks later. But a spark occurred in the electrical system and the men were trapped as the sudden fire spread in pure oxygen. Even Ed White, the strongest of all NASA’s astronauts, couldn’t muscle open the command module’s hatch as flames spread through the spacecraft.

			Borman had been enjoying a rare break with his family at a lakeside cottage near Houston, where they lived, when Slayton’s call came in that day.

			“Frank, we’ve had a bad fire on Pad Thirty-four and we’ve got three astronauts dead—Gus Grissom, Ed White, and one of the new boys, Roger Chaffee. Get to the Cape as quick as you can; you’ve been appointed to the investigative committee.”

			The news stunned Borman, who considered Ed White the brother he’d never had. And it devastated Borman’s wife, Susan, who counted Pat White among her best friends. Borman told Slayton he’d fly to Florida right away but first needed to stop at the Whites’ home in Houston.

			When he and Susan arrived, Pat was hysterical. She was the mother of two children, ages ten and thirteen, who suddenly had no father. Even in her raw grief, just hours after receiving the news, a Washington bureaucrat had informed her that despite Ed’s wishes to be buried at West Point, the three fallen astronauts would all be laid to rest at Arlington National Cemetery.

			
			“Give me the guy’s name,” Borman said.

			He had the man on the phone a minute later.

			“It’s already been decided in Washington,” the man insisted.

			“I don’t give a good goddamn what’s been decided,” Borman said. “Ed wanted to be buried at West Point and that’s what’s going to happen, and I’ll go all the way to President Johnson to make sure it happens, so you better fucking well do it.”

			Four days later, White was buried at West Point. Borman and Lovell were among the pallbearers. Anders also attended.

			After the funeral, Borman began his work on the investigative committee convened by NASA. He was the only astronaut on the panel, a sign that NASA considered him to be among its best. His first job was to help supervise the disassembly of the Apollo 1 spacecraft at Cape Kennedy in order to determine the cause of the fire. Days later, he became the first astronaut to enter the cabin. He found a burned-out nightmare. Rows of equipment and panels had been charred and covered in soot, debris was scattered everywhere. Hoses connecting the astronauts to their life support systems were melted. No matter where he looked, Borman could see no color, only grays and blacks.

			That night, he joined Slayton and others at a restaurant in Cocoa Beach called The Mousetrap, a NASA haunt. Borman seldom drank to excess, but the smell of the scorched spacecraft needed bleaching, and he started in early. He raised toasts to his fallen brothers, then threw his glass into the fireplace. White was among the straightest arrows Borman had ever known—honest to a fault, a true patriot, and a man who didn’t mess around with the sports cars or fast women so readily available to astronauts. For both men, family came first. The Bormans and Whites often shared a house on a lake near Houston for fishing trips. Borman couldn’t remember missing someone as much as he missed Ed White that night.

			Borman spent the next two months inside the burned spacecraft, studying the design, searching for flaws, making fixes in his mind. In April 1967, Congress held hearings into the cause of the fire, and Borman was called to testify.

			
			Much of the questioning was aggressive and antagonistic, full of second-guesses and should-haves and pointed fingers, but Borman held firm, hiding nothing and acknowledging NASA’s responsibility, but never allowing congressmen to kick the agency just because it was down. He still ached for the loss of his friend, Ed White, but never allowed those emotions to spill into his report. Near the end of the hearings, he offered some of its most memorable testimony.

			“We are trying to tell you that we are confident in our management, and in our engineering, and in ourselves,” Borman said. “I think the question is really: Are you confident in us?” A few days later, he told lawmakers, “Let’s stop the witch hunt and get on with it.” At NASA, it seemed there wasn’t a person, from the administrator to the janitors, who didn’t cheer him on. In the end, Congress took his advice and NASA continued on its mission to land men on the Moon.

			Having survived the inquest, NASA approached Borman with an extraordinary offer: Take temporary leave from the astronaut program to head up the team tasked with implementing design changes to the command module. He accepted on the spot. He and others worked to make the new version of the capsule the most advanced, and safest, spacecraft ever built.

			Borman could only hope there hadn’t been another tragedy as he landed his jet at Ellington Air Force Base and made his way to Slayton’s office. He suspected something unusual was afoot when he was asked to close the door behind him. Slayton addressed him without even sitting down:

			“We just got word from the CIA that the Russians are planning a lunar fly-by before the end of the year. We want to change Apollo 8 from an Earth orbital to a lunar orbital flight. A lot has to come together. And Apollo 7 has to be perfect. But if it happens, Frank, do you want to go to the Moon?”

			
			The idea startled Borman. Apollo 8 was meant to fly in December, just four months from now, but certainly not to the Moon. Apollo 8 was a conservative mission designed for low Earth orbit, perhaps at 125 miles altitude. It was one of several essential steps leading up to a manned lunar landing, hopefully before the end of 1969. Everything went in steps at NASA. Everything.

			But Slayton meant exactly what he said. He wanted Borman to change missions and fly to the Moon. At a distance of 240,000 miles. In just sixteen weeks. Slayton didn’t discuss the fact that the lunar module couldn’t possibly be ready by then. He didn’t discuss any of the other myriad reasons NASA couldn’t be ready to fly men to the Moon by year’s end. In fact, Slayton gave very few additional details. He didn’t even ask if Borman cared to talk things over with his wife or crew.

			Borman would have been justified in taking days, if not weeks, to consider such a proposition. And yet Slayton needed an answer, and he needed it now. Borman understood the urgency. If the Soviet Union sent men to the Moon first—even if those men didn’t land—it would score a major victory in the Space Race and deal a devastating blow in the Cold War between the United States and Soviet Union. The mission Slayton was proposing would be exquisitely dangerous. But it also had the power to change history. Now, suddenly, it all depended on the decision of Frank Borman and his crew.

		

	
		
		
			
			Chapter Two
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			THE SPACE RACE

			On the morning of Saturday, October 5, 1957, the world awoke to headlines announcing that the Soviet Union had launched the world’s first satellite. The shiny silver ball, a little more than twice the size of a basketball, was called Sputnik, Russian for “satellite” or “fellow traveler.” It was launched by a rocket from the Baikonur Cosmodrome in Kazakhstan and orbited Earth every ninety-six minutes at altitudes between about 140 and 590 miles. Never before had human beings managed to hurl an object out of Earth’s atmosphere with such speed that it became part of the cosmic realm. It hardly seemed real. Man had made his own moon.

			At first, Americans marveled at the accomplishment, and the best part was that they could witness it for themselves. The Soviets provided radio frequencies on which Sputnik broadcast a beep every three-tenths of a second, along with the satellite’s overhead location. Anyone with a shortwave radio could listen to Sputnik. Anyone with a pair of binoculars (or good eyes) could see it, or more likely its carrier rocket, streaking overhead. Millions of Americans gathered outside or by their radios to take in this flash from the future.

			
			But as Monday came, America’s weekend of wonderment gave way to darker realities.

			The United States was the most technologically advanced nation in the world; twelve years earlier, it had helped end World War II in dramatic fashion when it used the nuclear bomb it developed in strikes against Japan. It should have been the first to put a satellite into orbit. Instead, on the same night that Sputnik launched, CBS aired the debut episode of Leave It to Beaver, a sitcom about a squeaky-clean family living in picket-fenced suburbia with all the modern conveniences. To many, it seemed America had been caught fat and happy—becoming Cleavers—while the Soviets had leaped ahead.

			And who were the Soviets, anyway? To most Americans, they comprised a technologically backward people living in an all-gray country with a peasant economy and prewar tractors. Yet overnight, they’d made one of history’s great scientific breakthroughs. That changed the balance of power; anyone could see it.

			“If the Russians can deliver a 184-pound ‘Moon’ into a predetermined pattern 560 miles out in space,” wrote the Chicago Daily News that Monday, “the day is not far distant when they could deliver a death-dealing warhead onto a predetermined target almost anywhere on the Earth’s surface.”

			Stories like that whipped the nation into a frenzy. The pitch increased on Tuesday when it was learned that the Soviets had detonated a newly designed hydrogen bomb, one more powerful than any they’d ever tested. Already frightened, many Americans flew into a panic.

			Five days after Sputnik’s launch, President Dwight Eisenhower, the legendary general and hero of World War II, gave a press conference in which he seemed uncharacteristically out of his depth when asked about the Soviet satellite. He spoke haltingly, sounding little like the man who, five years earlier, had said, “Neither a wise man nor a brave man lies down on the tracks of history to wait for the train of the future to run over him.” Texas senator Lyndon Baines Johnson was more direct about the threat posed by Sputnik. Soon, he said, “the Russians will be dropping bombs on us from space, like kids dropping rocks onto cars from freeway overpasses.” The nuclear physicist Edward Teller, considered to be the father of the hydrogen bomb, said on television that the United States had “lost a battle more important and greater than Pearl Harbor.” His warning was echoed by other experts as Sputnik continued to orbit overhead, passing over American airspace, impervious to gravity and democracy and all the fears of the greatest nation on Earth.

			

			—

			
			The United States and the Soviet Union had been allies during World War II, but their cooperation began to collapse after the United States dropped atomic bombs on Hiroshima and Nagasaki in Japan in 1945. The bomb was America’s effort to end the war in the Pacific Theater, but the Soviet dictator Joseph Stalin saw it as more than that: To him, it was a sign of America’s intention to dominate the world. Just fourteen days after Hiroshima, Stalin issued a secret decree ordering the urgent development of Russia’s own nuclear weapon.

			The idea seemed a pipe dream. Twenty-seven million Soviet citizens had died in the war, and the nation’s industries had been decimated. Cities and villages lay in ruin. People were left homeless, and food was scarce. An atomic bomb required cutting-edge technology and the marshaling of vast resources and great scientific minds. The Soviets could hardly build a good car.

			But the Soviet Union still had the biggest army in the world. And it had proved itself able to sustain massive casualties in war. So American diplomats paid attention in 1946, when Stalin blamed World War II on capitalism and promised that the Soviet Union would overtake the West in science and technology. By now it was clear that good science made good weapons.

			
			This was a new kind of conflict, one that would be fought not with bodies on a battlefield, but with propaganda and threats, military buildups, and the formation of alliances—a cold war. Perhaps most important, it would be a race to see which side could harness technology to achieve things that, until now, had seemed unimaginable.

			In August 1949, the Soviet Union successfully tested its first atomic bomb—three years sooner than American experts had believed possible. Memories of bodies burned at Hiroshima and piled at Auschwitz remained fresh in the American psyche. No one had to imagine what a mass annihilation looked like, or to wonder whether human beings were capable of inflicting it on each other—they remembered it all too well.

			It was around this time that Americans learned to protect themselves—or at least try to survive—during a nuclear attack. In 1952, in schools across the country, a film featuring Bert the Turtle showed children how to “duck and cover” when they “saw the flash.” “We all know the atomic bomb is very dangerous,” the friendly narrator said over footage of children hiding under their desks. “Since it may be used against us, we must get ready for it.” By 1954, atomic bomb drills were being run throughout the country.

			Most people in the mid-1950s expected nuclear bombs to be delivered by airplanes like the B-29 Superfortress that had dropped atomic bombs on Japan, or the new B-52 Stratofortress. But these planes suffered the same vulnerability as World War I biplanes: They could be shot down by the enemy. A better delivery system was needed. And both the American and Soviet militaries knew what it was.

			The rocket.

			It had been used first in combat by the Nazis, when they fired their V-2 rockets at London and other targets in September 1944. The V-2 had a range of only two hundred miles and was too little too late to change the direction of Hitler’s war. The technology, however, was full of potential. Ten years later, both the United States and the Soviet Union were working on missiles that could traverse oceans.

			
			Now, one of those missiles had delivered Sputnik into orbit. America knew it had to answer, and fast, by getting its own rocket and satellite to the launchpad. A space race had begun.

			

			—

			Less than a month after Sputnik, the Soviets launched another satellite, only this time it carried a passenger—a dog known to the world as Laika (the Russian word for “barker”). An eleven-pound Samoyed mix, Laika won hearts the world over as she circled the globe. But Laika was no publicity stunt; she was the first step toward sending a man into space, there was no other reason to do it. But there was every reason to try.

			A country that could fly men into space was on its way to learning to migrate them off Earth, colonize the solar system, and station soldiers in space. If putting a satellite into orbit gave a nation an advantage on Earth, the ability to populate outer space with citizens and armies gave a nation an advantage in the universe.

			And there was another reason to send human beings into space. If man could leave Earth’s atmosphere, he could reach the Moon. Forever it had hung there, beautiful and mysterious, calling to man yet always beyond his grasp. The Moon controlled tides, guided the lost, lit harvests, inspired poets and lovers, spoke to children. The nation that first sent a man to the Moon would have done more than make a giant leap in science and technology; it would have fulfilled a longing that seemed to originate not just in the mind but in the soul.

			

			—

			A few days after Laika was launched, it became apparent that the Soviets hadn’t designed the satellite to return safely to Earth. Western impressions of Communist cold-heartedness only worsened as the world waited for Laika to die.

			
			Embarrassed again by a Soviet satellite, the United States pushed to launch its own. On December 6, 1957, two months after Sputnik, a Vanguard rocket, carrying its grapefruit-sized satellite, counted down on the launchpad at Cape Canaveral in Florida. Unlike the Soviets, who conducted space operations in secret, the United States was broadcasting this launch to the entire country on live television.

			On ignition, the Vanguard’s liquid-fueled engine spat orange flames and the rocket began to rise, but just a few feet up it hesitated, tilted slightly, then sank back to the pad, incinerating in a huge explosion. About all that remained of Vanguard in the aftermath was its tiny spherical satellite, somehow thrown free from the blast and lying nearby, beeping like it had made it into orbit.

			The humiliation began even before the cinders had cooled. Media around the world called the project “Flopnik,” “Kaputnik,” and “Stayputnik,” while the Soviets took the chance to revel in America’s embarrassment, offering the Americans a helping hand through a United Nations program designed to provide technological assistance to primitive countries.

			On January 31, 1958, the United States tried again. This time, the rocket climbed straight up, its whiplash of flames lighting the midnight sky, witnesses yelling “Go, baby!” as the fire grew distant and the sounds fainter. In a few minutes a 30-pound satellite called Explorer was in orbit around Earth. This was a warning shot that announced how quickly things could change when a country believed its survival to be at stake.

			A week later, President Eisenhower, the old general, waged his own battle on behalf of the Space Race. He created the Advanced Research Projects Agency, called ARPA, an innovation center for the military where researchers pushed the boundaries of science and technology. (In the 1960s, the agency would attempt to network computers across the United States, a project that became the Internet. In 1972, the agency would add the word “Defense” to its title and be renamed DARPA.) In September 1958, Eisenhower signed into law the National Defense Education Act, which provided billions of dollars for the education of young Americans in science and related subjects. And in October, he opened a space agency, the National Aeronautics and Space Administration, known as NASA, which took on the eight thousand workers and $100 million budget of its predecessor agency, the National Advisory Committee for Aeronautics (NACA). Many of its employees were young scientists, engineers, and visionaries.

			
			In December 1958, just about a year after Sputnik had launched, NASA announced Project Mercury, a program designed to put a human being into orbit around Earth and return him and the spacecraft safely. Seven brave men were chosen for the task from a pool of military test pilots. They would be known as astronauts—“star sailors”—and would explore the oceans of space.

			

			—

			America elected John Fitzgerald Kennedy president in November 1960. He’d accused Republicans of being weak on defense and Communism, and Eisenhower of allowing the United States to fall behind in production of intercontinental ballistic missiles—a so-called missile gap. According to the nation’s new president, America could not afford to be second to the Russians in anything.

			On April 12, 1961, less than three months after Kennedy’s inauguration, tracking stations controlled by American intelligence picked up the flight of a Soviet spaceship and detected something startling inside. Minutes later, the Soviet government announced that they’d put the first man into space—whom they called a cosmonaut, or “universe sailor.” And he’d already made a complete orbit around Earth.

			For the first time, a man had broken the bonds of his home planet. Yet as the twenty-seven-year-old cosmonaut Yuri Gagarin whirled around the globe, few knew the extent to which the Soviets had rushed the mission, the myriad risks they’d taken, or the critical tests they’d skipped.

			
			Near the 108-minute flight’s end, after reentering the atmosphere, Gagarin’s spaceship began spinning uncontrollably and plummeted toward Earth. He managed to eject and parachute down, unharmed but almost two hundred miles off course. He landed in a field near the tiny village of Smelovka, east of the Volga River in southern Russia, where he was discovered by a woman and a little girl. The girl ran away, startled by the sight of this alien being who had dropped from the sky, but Gagarin waved his arms and called out, “I’m one of yours, a Soviet, don’t be afraid.” He struggled to walk in his space suit but managed to reach the girl and reveal an incredible truth—he had just come from outer space.

			In 1945, the Soviet Union had lain in ruins. Now, sixteen years later, it had put the first man into orbit around Earth. Gagarin was given a parade in Red Square, an event as big as or bigger than the one held to celebrate the end of World War II. People cried in the streets and hung pictures of the cosmonaut in their homes.

			

			—

			Gagarin’s flight dealt an even bigger blow to the United States than did Sputnik. “We are behind,” Kennedy admitted at a press conference. Soviet propaganda rained down from Moscow extolling the virtues of Communism and the superiority of Soviet science and technology, and it was hard to argue with any of it—the Soviets continued to do everything first, and biggest, in space. And that meant that no matter what Khrushchev claimed about wanting peace, the Soviets were building their advantage in war.

			Kennedy needed to strike back. He asked his vice president, Lyndon Johnson, to find a long-term challenge that NASA might undertake, one that would allow sufficient time for the space agency to catch up to the Soviets, but one that was so difficult, and so spectacular, it could put America ahead in space for good. Kennedy needed something epic, and he needed to announce it soon.

			
			Just days after Gagarin returned from his trip, a group of about fifteen hundred Cuban exiles trained and armed by the Central Intelligence Agency launched a failed invasion of Soviet-backed socialist Cuba at the Bay of Pigs. Kennedy, who’d approved the mission and then withdrawn his support, was devastated by the failure, knowing the damage it would cause to his reputation and that of the United States. “All my life I’ve known better than to depend on the experts,” he told Theodore Sorensen, his adviser and speechwriter. “How could I have been so stupid, to let them go ahead?” To Khrushchev, the answer was simple: The young American president was indecisive and weak.

			Three weeks after Gagarin journeyed around the globe, Alan Shepard flew the inaugural Mercury mission. The former Navy test pilot became the first American in space. The fifteen-minute solo flight inspired ticker tape parades, but facts couldn’t be ignored: The astronaut had simply gone up and down, while the cosmonaut had made it into orbit—a significant difference in terms of the technology required. As always, the Soviets were far ahead, and with each victory they made a statement to the world, not just about the superiority of their political system and way of life, but about the future.

			On May 25, 1961, just a month after the Bay of Pigs fiasco, Kennedy addressed a special joint session of Congress on “urgent national needs.” He warned that a battle was being waged around the world between freedom and tyranny, one in which achievement in space could prove decisive.

			Then he threw down a gauntlet.

			“I believe that this nation should commit itself to achieving the goal, before this decade is out, of landing a man on the Moon and returning him safely to the Earth. No single space project in this period will be more impressive to mankind, or more important for the long-range exploration of space; and none will be so difficult or expensive to accomplish.”

			
			The room stood silent. The United States hadn’t even put a man into orbit around Earth; now the president was committing the country to landing astronauts on the Moon, and on an eight-and-a-half year deadline, no less. Even if NASA knew how to fly a man to the Moon—and it did not—it lacked the infrastructure, industry, manpower, and technology required to do it. And yet the president stood there insisting it would be done. And soon.

			The stakes could hardly have been higher. If America fell short, its failure could not be denied or buried. It would be proof that the nation couldn’t do what its leader said was most important, that its greatest minds had failed, that it might not be the world’s best hope for the future. It would weaken morale at NASA. And it would embolden the Soviet Union, a nation that wouldn’t hesitate to exploit an American embarrassment for propaganda, or press a military advantage.

			And yet…

			If NASA could meet Kennedy’s deadline, it would be a statement—to the American people, the Soviets, and the world—that there was nothing the United States could not do if pushed hard enough, that even after losing round after round in the Space Race, falling behind in missiles and bombs, and suffering a humiliation like the Bay of Pigs, the United States could rise in a way no other nation could rise and pull off a miracle. And that’s what Congress seemed to hear as Kennedy kept talking and their applause began to build: that landing a man on the Moon and bringing him back safely might be the single greatest scientific and technological challenge mankind had ever faced, but doing it by the end of the decade was impossible, and it was only by attempting something impossible that a nation could truly know who it was.

			

			—

			
			While Americans buzzed about Kennedy’s plan, the Soviet Union yawned. It remained far ahead in the Space Race, and had even sent a probe 42.5 million miles away, which had passed by Venus a few days before Kennedy’s speech. In June, Khrushchev bullied Kennedy during a two-day summit in Vienna at which the men discussed Communism and democracy and the relationship between the two superpowers. “Worst thing in my life. He savaged me,” Kennedy told a New York Times writer. “I’ve got a terrible problem if he thinks I’m inexperienced and have no guts.”

			Four months later, on October 30, 1961, the Soviets exploded a device known as Tsar Bomba over northern Russia. Packing a force of nearly four thousand Hiroshima bombs, it was by far the most powerful nuclear weapon ever detonated or even built; for the briefest moment, it equaled 1.4 percent of the power output of the Sun. The device’s blast wave orbited the globe three times and its mushroom cloud rose to more than seven times the height of Mount Everest. The ground around the blast site melted and turned to glass, while people fifty miles away were knocked flat.

			A year after Tsar Bomba, Khrushchev placed nuclear missiles in Cuba. Kennedy demanded they be removed. Khrushchev refused, but in October 1962, he was facing a different kind of president. Kennedy ordered a naval blockade of the island. For thirteen days, the United States and the Soviet Union stood on the brink of nuclear war. But Kennedy refused to call off the blockade. Just as it seemed both sides had no choice but to use their nuclear weapons, Khrushchev backed down and removed the missiles. The Cuban Missile Crisis had been among the most tense and dangerous events in American history, but when it ended, the world had a different opinion about the will of John Fitzgerald Kennedy.

			

			—

			
			In mid-November 1963, Kennedy visited Cape Canaveral, where he was briefed on America’s developing colossus, the Saturn V, the 36-story-tall three-stage booster being built to take Americans to the Moon. Standing outside with rocket designer Wernher von Braun, Kennedy shook his head in wonder at it all. These men in shirtsleeves and ties were building machines to take human beings to new worlds.

			Six days later, the president was dead from an assassin’s bullet.

			In the wake of Kennedy’s killing, some wondered whether the nation’s will to land a man on the Moon might have died with him. The new president, Lyndon Johnson, supported the space program and pushed to keep Kennedy’s deadline, but problems with logistics, spacecraft, rockets, and engineering bogged down the American effort. Some NASA analysts put the chances of landing a man on the Moon by the end of the decade at just one in ten. In 1964, the Soviet Union only widened its lead in the race to the Moon.

			But NASA wouldn’t give up. Over the next three years, the Americans and Soviets volleyed for supremacy in space. Project Gemini, designed to perfect techniques the Apollo flights would use to land men on the Moon, opened a floodgate of progress. In the Soviet Union, the skies darkened. Its space program had managed a few interesting missions, but nothing close to the game changers that had put them so far ahead for so long. By the end of 1966, the Soviets were panicked. For the first time since the Space Race began, they were losing.

			The American advantage never looked stronger than on January 27, 1967, when three astronauts rode an elevator to the top of a Saturn IB booster at Cape Kennedy in Florida and strapped themselves into their capsule for a simulated countdown. In three weeks they would do it for real, taking Apollo 1—the kickoff of NASA’s new Apollo program—into orbit around Earth.

			At 6:31 P.M., one of the astronauts screamed into his microphone a word that sounded like “Fire!” Two seconds later, another cried out. His first word was unclear—either “I” or “We” —but the rest was unmistakable: “got a fire in the cockpit!” That was followed by garbled, desperate words and an agonized scream. Some thought they heard an astronaut saying “We’re burning up!”

			
			After that, there was nothing but silence.

			Flames spread through the capsule. None of the astronauts could overcome the cabin’s highly pressurized atmosphere and move the inward-opening hatch. Seconds later, the capsule ruptured. Technicians rushed to the scene but were beaten back by heat and fire; almost six minutes passed before they could get inside. Rescue personnel found the crew, already expired from asphyxiation, their space suits fused to the melted interior of the spacecraft. Seven hours passed before the bodies could be removed.

			Until now, the American space program had owned an excellent safety record; even a chimpanzee named Ham, who’d flown on a suborbital mission in 1961, had come through it safely. Suddenly, three American heroes had died without ever leaving the launchpad, and in a way that seemed entirely preventable. Hundreds of grown men at NASA were reduced to tears by the accident.

			Media reports blamed an electrical spark for igniting the pure oxygen environment of the spacecraft’s cabin. But to many, there seemed a more basic explanation. “There’s reason to believe that establishing a deadline of 1970 for the Moon flight contributed to their deaths,” said NBC News anchor Frank McGee. Like many, he thought that by rushing, NASA was risking safety.

			After surviving the congressional investigation into the fire, and enduring months of delay while instituting new safety measures, NASA was ready to resume flight operations. On November 9, 1967, controllers counted down the final seconds to the launch of Apollo 4 (Apollo 2 and 3 had been canceled in a reorganization after the fire). This would be the first test of the massive Saturn V booster, a rocket that was orders of magnitude more powerful than any NASA had ever launched, and the only one capable of taking a man to the Moon. The agency dared not put a man on board.

			
			At 7 A.M., the rocket’s five enormous engines ignited, sending shock waves of sound and light and energy in every direction as 7.5 million pounds of thrust lifted the six-million-pound behemoth up and away from the launchpad. Three miles away, plaster dust fell from the ceiling in the Launch Control Center, while windows shook at the Howard Johnson’s Motel twelve miles from the launch site. Describing the event for a live television audience, CBS anchor Walter Cronkite grabbed the plate glass window of his booth to keep it from collapsing.

			“Our building is shaking here!” Cronkite said with uncharacteristic exuberance. “Oh, it’s terrific! The building’s shaking! This big blast window is shaking and we’re holding it with our hands! Look at that rocket go into the clouds at three thousand feet! The roar is terrific! Look at it going!”

			The flight worked, every part of it, almost perfectly. It was clear now that America stood a fighting chance, not just of putting a man on the Moon, but of doing it by a long-dead president’s impossible deadline.

			

			—

			NASA kicked off 1968 by flying Apollo 5 in January, an unmanned test of the lunar module, the landing craft that would shuttle astronauts between the orbiting spacecraft and the lunar surface. The mission used a smaller rocket, and despite a few problems it was classified a success.

			And then came Apollo 6.

			It would be just the second test of the Saturn V, a necessary step before NASA would certify the booster for manned flight. Lift-off was proceeding normally on the morning of April 4, 1968, but just a few minutes into the flight, things started to go wrong. The rocket’s first stage began to “pogo”—to shake violently up and down. Pieces of the spacecraft flew off. Later in the flight, two of the five engines on the second stage shut down prematurely. Still, the third stage struggled into orbit, but its engine—the one required to send Apollo to the Moon—failed to reignite. A backup plan was put into effect, but the reentry of the command module into Earth’s atmosphere was too slow to fully test the heat shield.

			
			To many at NASA, the ten-hour flight had been a disaster. By the time the Apollo command module splashed down into the ocean, any chance for a lunar landing by the end of 1969 looked to have burned away.

			“What was illustrated,” wrote The New York Times, “…was the extraordinary difficulty of assuring that every one of the literally millions of components in such an extremely complicated system as the Saturn 5 works perfectly….This fact argues for a slow but sure approach to future Apollo tests, rather than an adventuresome policy aimed primarily at completing the job by the end of 1969.”

			

			—

			On the same day that Apollo 6 went haywire, United States intelligence agencies delivered a report on the Soviet space program. It was marked TOP SECRET and went only to high-ranking government policymakers and top NASA officials. It read:

			
				The Soviets will probably attempt a manned circumlunar flight both as a preliminary to a manned lunar landing and as an attempt to lessen the psychological impact of the Apollo program.

			

			That much wasn’t news. But the estimate on when it would happen jumped off the page. The report said that 1969 was more likely for this manned circumlunar flight. But the second half of 1968 was entirely possible.

			NASA had no plans to send men to the Moon in 1968. The soonest they’d be ready to try was mid-1969, when Apollo 10 would orbit the Moon—a test run before Apollo 11 attempted a landing.

			
			By that time, a cosmonaut might already have reached the Moon. And that would be more than just the greatest technological achievement in history. It would be a definitive victory for the Soviets in the Space Race. The landing would still matter, of course. But no one ever again would ask, “Can we get there?” By that time, someone else would have answered, “We did.”

			NASA had little choice but to keep working. But as spring turned to summer, there was more bad news for the agency. Plagued by design and production problems, the lunar module had fallen behind schedule. Engineers reported that a fix could take six months or more. That threatened to delay several planned Apollo flights—including those to the Moon.

			By early August 1968, things looked dire for the American space program. The Saturn V rocket was in no shape to fly with a crew aboard. The Soviets looked ready to send men around the Moon by year’s end. And now, because of issues with the lunar module, Kennedy’s end-of-decade deadline for a lunar landing was slipping away.

			NASA always proceeded deliberately and carefully. They didn’t skip ahead; the risks of manned spaceflight were simply too great. But their hand had been forced. So Deke Slayton had to ask Frank Borman an unthinkable question: Will you and your crew go suddenly—in just four months’ time—to the Moon?

			Now Slayton needed an answer.

		

	
		
		
			
			Chapter Three

			
				[image: ]
			

			A SECRET PLAN

			Borman had no idea what Slayton’s proposed mission entailed. He did know, however, that NASA couldn’t be ready to go to the Moon in just four months. He knew the agency had yet to build essential systems, calculate proper trajectories, solve problems with its Moon rocket, determine fundamental navigation, develop software, even make a basic flight plan. And he knew how badly the lunar module had fallen behind schedule.

			Borman hadn’t joined NASA for the usual reasons. He had little interest in exploration, adventure, or pioneering. He didn’t thrive on speed or adrenaline. Even the glamorous perks of the job—the availability of beautiful women, discounts on Corvettes, the public’s adoration—meant nothing to him. He’d joined NASA for a single purpose: to fight the Soviet Union on the world’s new battlefield, outer space.

			Before Slayton’s question could settle, Borman gave his answer.

			
			“Yes, Deke. Let’s go to the Moon.”

			Slayton didn’t need any more than that. He thanked Borman and warned him to keep the information on a need-to-know basis. A few minutes later, Borman was in his airplane and headed back to his crewmates in California.

			Flying always focused Borman’s mind, and now, cruising at 600 miles per hour, he began to see what a dangerous business he’d signed up for. He believed his crew to be the best at NASA, but four months might not be enough for even this crew to prepare for a journey to the Moon. He had no idea how the space agency would do its part to be ready by December. He could only trust that NASA had carefully crafted the mission, whatever it was, and had taken their time to work out the science.

			In fact, much of the plan to send Apollo 8 to the Moon had been contemplated by George Low on the beach just five days earlier. As for the science—that would require some faith.

			

			—

			To fly to the Moon and land a man on its surface, the Apollo spacecraft required three components:

			
				Command Module—the cone-shaped spacecraft where the three astronauts lived, worked, and conducted most of their mission

				Service Module—the storehouse for the craft’s life support systems, its electrical power, and a large rocket engine with sufficient propellant

				Lunar Module—the small landing craft that shuttled two astronauts between the orbiting spacecraft and the lunar surface

			

			NASA needed to test all three modules—both in Earth orbit and around the Moon—before it could attempt a lunar landing. For months, this is how the test schedule stood:

			
			
				
					
						
								
								FLIGHT

							
								
								OBJECTIVE

							
								
								LOCATION

							
								
								ESTIMATED DATE

							
						

					
					
						
								
								Apollo 7

							
								
								Test Command and Service Modules

							
								
								Low Earth orbit

							
								
								September/October 1968

							
						

						
								
								Apollo 8

							
								
								Test Command, Service, and Lunar Modules

							
								
								Low Earth orbit

							
								
								December 1968

							
						

						
								
								Apollo 9

							
								
								Test Command, Service, and Lunar Modules

							
								
								High Earth orbit

							
								
								February 1969

							
						

						
								
								Apollo 10

							
								
								Test Command, Service, and Lunar Modules

							
								
								Lunar orbit

							
								
								Mid-1969

							
						

						
								
								Apollo 11

							
								
								Lunar landing

							
								
								Lunar surface

							
								
								Late 1969

							
						

						
								
								Apollo 1 had ended in a fatal fire in early 1967. Apollo 2 and Apollo 3 had been canceled after the fire. Apollo 4, Apollo 5, and Apollo 6 had already flown, each unmanned and in Earth orbit.

							
						

					
				

			

			

			—

			Everything changed the morning that Low returned from vacation. Even before getting his coffee, he called his secretary, Judy Wyatt, to his office at the Manned Spacecraft Center in Houston.

			“I want you to keep a log of people I talk to,” he said. “And I want it kept under a secret cover sheet.”

			Low made a list of key NASA managers and engineers and asked Wyatt to call them in. She’d worked for her boss for two years and knew him to be a precise and serious man. His subjects and verbs always agreed, even while he gave dictation, and he would sunbathe on the weekends with his briefcase beside him, never missing a chance to think or plan. His comments, added to nearly everything that crossed his desk, were made only in green ink; his felt-tipped markers became known as “green hornets.” More than anything, Low was efficient; he did not ask for things or take a person’s time more than was necessary. On this day, he was requesting the time of several important men, and right away.

			He began by seeing two experts—one on NASA safety rules, the other on trajectories, the flight path a rocket would take to its destination.

			
			Then he called in a legend.

			Christopher Columbus Kraft was already a name known to America when he walked into Low’s office that morning. An aeronautical engineer by training, Kraft had begun his career in 1944 at age twenty at NACA, the precursor agency to NASA. Small, fit, and serious, with slicked-back black hair graying at the temples, Kraft had masterminded the concept of Mission Control, a central location where nearly all aspects of a spaceflight were managed and supported. By 1965, he’d appeared on the cover of Time magazine. In the accompanying article, he compared his role as flight director to that of a symphony conductor. “The conductor can’t play all the instruments—he may not even be able to play any one of them,” Kraft said. “But he knows when the first violin should be playing, and he knows when the trumpets should be loud or soft, and when the drummer should be drumming. He mixes all this up and out comes music. That’s what we do here.” The magazine noted that Kraft took “an almost angry pride in his work”—an assessment with which many at NASA agreed. Now he was the director of flight operations for NASA, responsible for the overall planning, training, and execution of manned spaceflight. Whenever Low had a problem, he went to Kraft. Almost always, that problem got solved.

			The men shook hands, then Low put a question to Kraft: Could Apollo 8 fly to the Moon in December?

			Kraft could have spent the day listing all the reasons why that was impossible. Instead, he just asked, “How?”

			“By leaving the lunar module behind,” Low said.

			The command and service modules, Low reminded Kraft, were in fine shape. Technically, there was no reason those two components couldn’t fly without the troubled lunar module, leapfrog the missions of the next two Apollo flights, and go directly to the Moon.

			The idea seemed heresy to Kraft. No man had ever flown more than 853 miles above Earth’s surface. Now Low was proposing to send three astronauts a quarter of a million miles away, and to do it half a year sooner than anyone at NASA had planned. As if that weren’t enough, Low was proposing to skip not one but two preparatory Apollo flights, violating one of NASA’s foundational philosophies: that missions be incremental to assure mastery and success.

			
			And yet Kraft saw elegance, even genius, in the plan. Low wasn’t proposing to land Apollo 8 on the Moon, just to fly around it, so no lunar module was necessary. By going in December, NASA could prove many of the systems and procedures, and much of the equipment and technology, required for a lunar landing. It could gain valuable deep space experience, and avoid the months of downtime that would come from delaying Apollo 8 until the lunar module was ready. That would put the agency back on track to make Kennedy’s deadline. And there was another benefit: A December launch gave America a chance to beat the Soviets to the Moon.

			Still, the logistical challenges seemed insurmountable to Kraft.

			Mission Control would need to be readied, trajectories and navigation calculated, an entire deep space communication network finished, an astronaut crew quickly trained, the flight control team brought up to speed and made confident, new software written, instrumentation calibrated. Even if Apollo 8 somehow flew to the Moon and back, NASA would not, as matters presently stood, be able to retrieve the crew, as the agency had yet to schedule an operation for recovering the astronauts when their capsule splashed down in middle of the ocean. Engineers hadn’t even run a trajectory analysis to account for the phases of the Moon in December, or lunar lighting at that time of year, or the position of the Moon relative to Earth during such a flight.

			Even if NASA could manage all that, the risks of undertaking a lunar mission in December were enormous. Kraft could hardly scribble a list of them fast enough on his steno pad, but two stood out above the rest.

			
			First, the Saturn V rocket—the only one powerful enough to reach the Moon—had never flown with men aboard. It had been tested only twice, the second time in April, when it had suffered near-catastrophic problems. If Apollo 8 was to go to the Moon in December, there wouldn’t be time to test the rocket again. The next time the Saturn V rocket flew, it would be with the crew of Apollo 8 aboard.

			Second, the lunar module also served as a backup engine—a lifeboat of sorts. Going without it meant that if Apollo 8’s single engine failed or malfunctioned at the Moon, the crew could smash into the lunar surface or be stranded in lunar orbit or fly off toward the Sun.

			And yet Kraft couldn’t bring himself to say no. He asked for a day to study the problem, then met with several experts. He returned to Low’s office the next morning with startling news.

			Kraft thought Apollo 8 should do more than just go to the Moon in December. He thought Apollo 8 should orbit the Moon.

			That nearly knocked Low from his chair.

			A lunar fly-by, as Low had proposed (and the Soviets planned), required only that a spacecraft be pointed at the Moon. If aimed precisely, it would be pulled in by the Moon’s gravity, whipped around its far side, and slingshotted back toward Earth, all without relying on the complex engine burns and calculations that were required to enter and exit a lunar orbit. That made things simpler by an order of magnitude, because it put gravity in charge, not engineers and rockets. In essence, Low had wanted Apollo 8 to fly a classic figure eight from Earth around the Moon and back again. Engineers had worked on this so-called free return trajectory for years, and NASA was certain it was sound.

			Now Kraft was suggesting Apollo 8 do something much more difficult. Entering and exiting lunar orbit—whereby the spacecraft would slow itself enough to become captured by the Moon’s gravity, then speed up again to leave—required intervention. Engines had to be fired, altitudes changed, speeds modified, navigation altered, and countless other adjustments made. All of it required complex calculations, software, training, and planning far beyond what was required for a free-return flight, and little of which NASA had in its current arsenal.

			
			Yet the benefits of orbiting the Moon could be immense.

			Putting Apollo 8 into lunar orbit would provide NASA with all kinds of experience it needed for the upcoming landing mission. Everything from deep space maneuvers to rocket firings to navigation to communications to propellant consumption to life support systems could be tested under the same conditions NASA would face when landing men on the Moon. New mission rules and procedures could be put through their paces, simulations appraised, training revised. And once the spacecraft arrived, the crew of Apollo 8 could photograph the Moon from up close, scouting potential landing sites for the lucky successors who would be the first to step onto its surface.

			Low saw the beauty in Kraft’s upgrade to his plan. The two men hurried to the offices of other top managers at NASA’s Houston buildings, who quickly agreed that sending Apollo 8 to the Moon in December might be the boldest and riskiest and most important mission NASA ever attempted. Now they needed to know whether their NASA counterparts—in Washington, D.C., at the Marshall Space Flight Center in Huntsville, Alabama, and at the Launch Control Center at Cape Kennedy in Florida—would agree.

			On that very same
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