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A new era in human history began on July 20, 1969, when Apollo 11 astronauts Neil Armstrong and Edwin “Buzz” Aldrin walked on the moon. No longer were global citizens shackled to Earth. It was John F. Kennedy’s vision for an American moonshot that jump-started this epic NASA feat. Photos of moon prints became popular in newspapers around the world.
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Preface: Kennedy’s New Ocean

The most difficult thing is the decision to act. The rest is merely tenacity.

−AMELIA EARHART

It will not be one man going to the moon . . . it will be an entire nation. For all of us must work to put him there.

—PRESIDENT JOHN F. KENNEDY, MAY 25, 1961

Even the White House ushers were abuzz on the morning of October 10, 1963, because President John F. Kennedy was honoring the Mercury Seven—astronauts Lieutenant Scott Carpenter (USN), Captain Leroy “Gordo” Cooper (USAF), Lieutenant Colonel John Glenn (USMC), Captain Virgil “Gus” Grissom (USAF), Lieutenant Commander Walter “Wally” Schirra (USN), Lieutenant Alan Shepard (USN), and Captain Donald “Deke” Slayton (USAF)—with the coveted Collier Trophy that afternoon in a Rose Garden affair. (Robert J. Collier had been an editor of Collier’s Weekly in the early twentieth century; he promoted the careers of Orville and Wilbur Wright, believing deeply that flight was going to revolutionize transportation.) The trophy had been established in 1911 to be presented annually for “the greatest achievement in aeronautics in America,” with a bent toward military aviation. At the Mercury ceremony were representatives from such Project Mercury aerospace contractors as McDonnell Aircraft Corporation (designers of the capsule) and Chrysler Corporation (which fabricated the Redstone rockets for the U.S. Army’s missile team in Huntsville, Alabama). Kennedy wanted to personally congratulate the “Magnificent Seven” astronauts, all household names, for their intrepid service to the country. And his remarks marked the end of the Mercury projects after six successful space missions.

At the formal ceremony, Kennedy, in a fun-loving, jaunty mood, full of gregariousness and humor, presented the flyboy legends with the prize. It was the first occasion for all seven spacemen and their wives to be together at the White House since the maiden astronaut, Alan Shepard, accepted a Distinguished Service Award for his Mercury suborbital flight of fifteen minutes to an altitude of 116.5 miles on May 5, 1961. Surrounding Kennedy as he spoke were such aviation history dignitaries as Jimmy Doolittle, Jackie Cochran, and Hugh Dryden. Instead of recounting the Mercury Seven’s space exploits in rote fashion, Kennedy used the opportunity to drive home his brazen pledge of 1961, that the United States would place an astronaut on the moon by the decade’s end. Scoffing at critics of Project Apollo (NASA’s moonshot program) as being as thickheaded as those fools who laughed at the Wright brothers in 1903 before the Kitty Hawk flights, he turned visionary. “Some of us may dimly perceive where we are going and may not feel this is of the greatest prestige to us,” Kennedy said. “I am confident that its significance, its uses and benefits will become as obvious as the Sputnik satellite is to us, as the airplane is to us. I hope this award, which in effect closes out the particular phase of the program, will be a stimulus to them and to the other astronauts who will carry our flag to the moon and perhaps someday, beyond.”

For Kennedy, much depended on the United States going to the moon, beating the Soviet Union, being first, winning the Cold War in the name of democracy and freedom, and planting the American flag on the lunar surface. Just five weeks later, Kennedy was assassinated in Dallas, Texas. Writing the president’s obituary in Aviation Week & Space Technology on December 2, 1963, editor Robert Hotz, who had been at the Collier Trophy ceremony that October, predicted that when a NASA astronaut walked on the moon in less than six years’ time, Kennedy, America’s thirty-fifth president, would be honored as a spacefaring seer whose eternal marching command to his fellow countrymen was “Forward!”

Even though Kennedy wasn’t alive for the fulfillment of his May 25, 1961, pledge to a joint session of Congress to land a “man on the moon” and return him safely to Earth, the marvel of television made it possible for more than a half-billion people to watch the historic Apollo 11 mission in real time, and I was one of them. On July 20, 1969, when Neil Armstrong gingerly descended from the spider-like lunar module the Eagle with his hefty backpack and bulky space suit, becoming the first human on the moon, I cheered like a banshee. I was only eight years old that summer, and watching all things Apollo 11—from the nearly two-hundred-hour galactic journey out of the Space Coast of Florida to splashdown in the Pacific Ocean—became my obsession. I didn’t miss a moment of the long, nerve-racking chain of events that led to the Eagle establishing the moon base Sea of Tranquility (named in advance by Armstrong). I vividly remember our astronauts planting the American flag on the lunarscape, bouncing on the desolate moon’s surface, handling instruments, and procuring moon rocks.

My family lived in Perrysburg, Ohio, and we considered Armstrong, from the nearby community of Wapakoneta, essentially a hometown boy. It was stunning that this local kid, who grew up on an Auglaize County farm with no electricity, was leading America into the new world of lunar exploration. When Armstrong said, “That’s one small step for [a] man, one giant leap for mankind,” every member of my family was awed at the instantaneous greatness of it all. We were hardly alone in realizing that Apollo 11 had changed all who watched it unfold or lived in its wake. I was proud of my country.

For years I longed to hear Neil Armstrong describe what it was like to contemplate Earth from 238,900 miles away, to explain, in his own words, the thermodynamics affecting motion through the atmosphere both in launching and reentry. Former Johnson Space Center director George Abbey of Houston (now a colleague of mine at Rice University) once told me that many NASA astronauts felt that looking at Earth was akin to a religious experience. Did Armstrong agree? What did it feel like, emotionally, spiritually, to stand on the surface of the moon? Armstrong’s reticence was legendary. He was known to be media shy. But I hoped to persuade him to talk with me about his storied career. Perhaps I could get him to reflect in fresh ways on his lunar experience. In 1993, I wrote him requesting an interview (enclosing signed copies of my books Dean Acheson: The Cold War Years and Driven Patriot: The Life and Times of James Forrestal). I got a polite postcard rejection of the “Not now, but I’ll keep you in mind” variety.

[image: image]
John F. Kennedy was handsome, debonair, and press savvy. Often, when he visited Cape Canaveral, Florida, or Huntsville, Alabama, or Houston, Texas, to inspect NASA sites, he wore dark sunglasses, which gave the visits a touch of Hollywood glamour. Because he was six feet one in height, sitting in a cramped Mercury, Gemini, or Apollo capsule for a photo op was not an option. So he mastered the art of looking upward at rockets.
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It wasn’t until eight years later that NASA afforded me the privilege of interviewing Neil Armstrong for its official Oral History Project. I was surprised at and honored by the chance to speak in depth with the “First Man”—and thrilled when the date was set for September 19, 2001, in Clear Lake City, Texas. Then, eight days in advance of the big meeting, I saw the horrifying collapse of the World Trade Center towers on TV and listened to accounts of the two other disastrous airplane hijackings. A pervasive sense of gloom and urgency enveloped America. Like everyone else, I felt shock and repugnance at the ghastly scenes of our nation under attack, feelings that still burn to this day. I was sure my Armstrong interview would be canceled. But it didn’t play out that way. To my utter astonishment, a NASA director telephoned me to say that Armstrong, no matter what, never missed a scheduled appointment. His effort to keep his word was legendary. The post-9/11 skies were largely shut to commercial aircraft, but Armstrong, whose own boyhood hero was flier Charles Lindbergh, refused to cancel his appointment at the Johnson Space Center, piloting his own plane from his adopted hometown of Cincinnati. It was a matter of honor, part of Armstrong’s “onward code.”

The six-hour interview went well. When I asked Armstrong why the American people seemed to be less NASA crazed in the twenty-first century than back during John F. Kennedy’s White House years, he had a thoughtful response. “Oh, I think it’s predominantly the responsibility of the human character,” he said. “We don’t have a very long attention span, and needs and pressures vary from day to day, and we have a difficult time remembering a few months ago, or we have a difficult time looking very far into the future. We’re very ‘now’ oriented. I’m not surprised by that. I think we’ll always be in space, but it will take us longer to do the new things than the advocates would like, and in some cases, it will take external factors or forces which we can’t control.”

Moments later, I again tried to get Armstrong to loosen up and be more expressive about his lunar accomplishment, to defuse his engineer’s penchant for personal detachment. I had long pictured him in the sultry evenings at Cape Canaveral leading up to the Apollo 11 launch, looking up at the luminous moon and knowing that he and Edwin “Buzz” Aldrin would soon be the first humans to visit a place beyond Earth. “As the clock was ticking for takeoff, would you every night or most nights, just go out and quietly look at the moon? I mean, did it become something like ‘My goodness?!’” I asked.

“No,” he replied. “I never did that.”

That was the extent of his romantic notions about the lifeless moon. Neil Armstrong was first and foremost a Navy aviator and aerospace engineer, following military orders with his personal best. What became clear to me after interviewing him (and other Mercury, Gemini, and Apollo astronauts of 1960s fame) was that the story of the American lunar landing wasn’t wrapped up in any idealized aspiration to walk on the moon surface; instead, it was all about the old-fashioned patriotic determination to fulfill the pledge made by President Kennedy on the afternoon of May 25, 1961. “I believe,” our thirty-fifth president had said before Congress, “that this nation should commit itself to achieving the goal, before the decade is out, of landing a man on the moon and returning him safely to Earth.”

Only one top-tier Cold War politician had the audacity to risk America’s budget and international prestige on such a wild-eyed feat within such a short time frame: in John F. Kennedy, the man and the hour had met. Even Kennedy’s own national security advisor, McGeorge Bundy, thought the whole moonshot gambit scientifically reckless, politically risky, and a “grandstanding play” of the most outlandish kind; and he had the temerity to voice his opinion in no uncertain terms to the president. “You don’t run for President in your forties,” Kennedy snapped back, “unless you have a certain moxie.”

Without Kennedy’s daunting vow to send astronauts to the moon and bring them back alive in the 1960s, Apollo 11 would never have happened in my childhood. The grand idea undoubtedly grew out of a series of what Armstrong called “external factors or forces”—including World War II, Sputnik, the Bay of Pigs, Yuri Gagarin, atomic bombs, intercontinental ballistic missiles, the inventions of the silicon transistor and microchip, and a steady stream of Soviet advances in space. Myriad new technological capabilities unfurled and coalesced with Kennedy’s indomitable “Go, go, go!” leadership style. It’s my contention that if JFK had been wired differently—if he hadn’t had such a hard-driving father who raised him with the need to achieve great things or a brother who died in World War II trying to destroy a German missile facility—then the moonshot might not have happened.
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Reading copy of President John F. Kennedy’s special message to Congress, “Urgent National Needs,” delivered May 25, 1961. In the address, Kennedy argues for increased support of the National Aeronautics and Space Administration (NASA) and the United States’ landing a man on the moon by the end of the decade.

Papers of John F. Kennedy, Presidential Papers, President’s Office Files, Courtesy of the John F. Kennedy Presidential Library and Museum, Boston



For Kennedy, who himself became a World War II naval hero for his bravery in the PT-109 incident of 1943 in the Pacific Theater, the Project Mercury astronauts were ultimately fearless public servants like him. The NASA astronauts Kennedy had fêted in the Collier Trophy ceremony weeks before his assassination volunteered for space travel duty at a pivotal moment in the Cold War. Like Kennedy, these astronauts were courageous, pragmatic, and cool; they were husbands and fathers who, as journalist James Reston noted, “talked of the heavens the way old explorers talked of the unknown sea.” Kennedy’s New Frontier ethos was based on adventure, curiosity, big technology, cutting-edge science, global prestige, American exceptionalism, and historian Frederick Jackson Turner’s famous “frontier thesis.” All six of NASA’s Mercury missions occurred during Kennedy’s presidency. With Madison Avenue instinct, Kennedy routinely claimed that space was the “New Ocean” or “New Sea.” If so, then he was the navigator in chief ordering NASA spacecraft with noble names such as Freedom, Liberty Bell, Friendship, Aurora, Sigma, and Faith into the great star-filled unknown. His talent for converting Cold War frustration over Soviet rocketry success into a no-holds-barred competition for the moon was politically masterful. And the American public loved him for leading the effort.

There were other U.S. politicians who promoted NASA’s manned space program with zeal in the late 1950s and ’60s, Lyndon Johnson chief among them. But only the magnetic Kennedy knew how to sell the $25 billion moonshot (around $180 billion in today’s dollars) to the general public. Due to Kennedy’s leadership over 4 percent of the federal budget went to NASA in the mid-1960s. In sports terms, he built a team like a great coach, and then played to win. The faith he placed in ex-Nazi rocketeer Wernher von Braun and NASA technocrat James Webb showed that the president was a leader who instinctively knew how to tap the right talent at the right time. Although he worried about space budgets, in the end he never shrank from asking Congress for the fiscal increases that NASA’s moonshot required. What makes Kennedy’s leadership even more impressive was the way he wrapped both domestic and foreign policies around his New Frontier moon program in a judicious, cost-effective, and effective way. Building on Franklin Roosevelt’s New Deal and Harry Truman’s Fair Deal, Kennedy’s New Frontier was activist federal government writ large. What the Interstate Highway System, the Saint Lawrence Seaway, and ICBM development were to Dwight Eisenhower, NASA’s manned space programs were to Kennedy: America, the richest nation, doing big projects well.

It’s fair to argue that NASA’s Projects Mercury, Gemini, and Apollo were just a shiny distraction, that the taxpayers’ revenue should’ve been spent fighting poverty and improving public education. But it’s disingenuous to argue that Kennedy’s moonshot was a waste of money. The technology that America reaped from the federal investment in space hardware (satellite reconnaissance, biomedical equipment, lightweight materials, water-purification systems, improved computing systems, and a global search-and-rescue system) has earned its worth multiple times over. Ever since, whenever we have worried about an America in decline, Kennedy’s moonshot challenge has stood as the green light reminding us that together as a society we can accomplish virtually any feat.

Full of blithe optimism, Kennedy’s pledge set an audacious goal, capping a three-and-a-half-year period in which the Soviet Union twice shocked the world, first by launching the first orbital satellite, on October 4, 1957, and then by sending cosmonaut Yuri Gagarin on the first manned space mission on April 12, 1961, just six weeks before Kennedy’s rally cry to Congress. For a world locked in a Cold War rivalry between the Americans and the Soviets, space quickly became the new arena of battle. “Both the Soviet Union and the United States believed that technological leadership was the key to demonstrating ideological superiority,” Neil Armstrong explained later. “Each invested enormous resources in evermore spectacular space achievements. Each would enjoy memorable successes. Each would suffer tragic failures. It was a competition unmatched outside the state of war.” Kennedy, with depth and commitment, articulated a visionary strategy to leapfrog America’s Communist rival and win that high-stakes contest in the name of the capitalistic free-market system as represented by the United States. It was just a matter of figuring out how to do it, using engineering exactitude, military know-how, taxpayer dollars, and political pragmatism.

Kennedy’s moonshot plan was more than just a reaction to Soviet triumphs. Instead, it represented simultaneously a fresh articulation of national priorities, a semi-militarized reassertion of America’s bold spirit and history of technological innovation, and a direct repudiation of what he saw as the tepid attitude of the previous administration. Within months of winning the presidency in November 1960, Kennedy had decided that America’s dillydallying space effort was symbolic of everything that had been wrong with the Eisenhower years. According to Theodore Sorensen, Kennedy’s speechwriter and closest policy advisor, “the lack of effort, the lack of initiative, the lack of imagination, vitality, and vision” annoyed Kennedy to no end. To JFK, “the more the Russians gained in space during the last few years in the fifties the more he thought it showed up the Eisenhower administration’s lag in this area and damaged the prestige of the United States abroad.”

Only forty-three when he entered the White House, Kennedy represented generational change. When he was born in 1917, West German chancellor Konrad Adenauer was already lord mayor of Cologne, French president Charles de Gaulle was a company commander in the French army, Soviet premier Nikita Khrushchev was chairman of a workers’ council in Ukraine, and President Dwight D. Eisenhower was a newly married West Point graduate preparing to train soldiers for battle in World War I. At the dawn of the transformative 1960s, these leaders, all born in the nineteenth century, seemed part of the past, while Kennedy and his spacemen were the fresh-faced avatars of a future in which a moon-landing odyssey was a vivid possibility. “I think he became convinced that space was the symbol of the twentieth century,” Kennedy’s science advisor Jerome Wiesner recalled. “He thought it was good for the country. Eisenhower, in his opinion, had underestimated the propaganda windfall space provided to the Soviets.”

Calculating that the American spirit needed a boost after Sputnik, Kennedy decided that beating the Soviets to the moon was the best way to invigorate the nation and notch a win in the Cold War. But he also understood that a vibrant NASA manned space program would involve nearly every field of scientific research and technological innovation. U.S. leadership in space required specialists who could innovate tiny transistors, devise resilient materials, produce antennae that would transmit and receive over vast distances never before imagined, decipher data about Earth’s magnetic field, and analyze the extent of ionization in the upper atmosphere.

President Kennedy bet that a lavish financial investment in space, funded by American taxpayers, would pay off by uniting government, industry, and academia in a grand project to accelerate the pace of technological innovation. He doubled down on Apollo even while calling for tax cuts. Breaking up congressional logjams over NASA appropriations became a regular feature of his presidency. Though the cost of Project Apollo eventually exceeded $25 billion, the intense federal concentration on space exploration also teed up the technology-based economy the United States enjoys today, spurring the development of next-generation computer innovations, virtual reality technology, advanced satellite television, game-changing industrial and medical imaging, kidney dialysis, enhanced meteorological forecasting apparatuses, cordless power tools, bar coding, and other modern marvels. Shortsighted politicians may have carped about the cost, but in the immediate term, NASA funds went right back into the economy: to manned space research hubs such as Houston, Cambridge, Huntsville, Cape Canaveral, Pasadena, St. Louis, the Mississippi-Louisiana border, and Hampton, Virginia, to the thousands of companies and more than four hundred thousand citizens who contributed to the Apollo effort.

Because NASA worked in tandem with American industry, the agency often received bogus credit for developing popular products like Teflon (developed by DuPont in 1941), Velcro (invented by a Swiss engineer to extract burrs stuck in his dog’s fur on alpine hikes in 1941), and Tang (released in 1957 as a grocery store product). The most pernicious myths were that NASA innovated miniaturized computing circuits and personal computers; it didn’t. NASA, however, did adopt these product innovations for manned-space missions.

Even without the manifest technological and societal benefits of Apollo, Kennedy would have set a course to the moon because he believed America had an obligation to lead the world in public discovery. For though the moon seemed distant, in reality, it was only three days away from Earth. On September 12, 1962, at the Rice University football stadium, just a short walk across campus from my office at the university’s history department, Kennedy offered the nation a stirring rationale for Apollo. Identifying the moon as the ultimate Cold War trophy and throwing his weight behind landing there was the most daring thing Kennedy ever did in politics. “Why, some say, the moon? Why choose this as our goal? And they may well ask why climb the highest mountain? Why, 35 years ago, fly the Atlantic? . . . We choose to go to the moon in this decade and do the other things, not because they are easy, but because they are hard, because that goal will serve to organize and measure the best of our energies and skills, because that challenge is one that we are willing to accept, one we are unwilling to postpone, and one which we intend to win.”

For Kennedy, the exploration of space continued the grand tradition that began with Christopher Columbus and flowed through America’s westward expansion, through the invention of the electric light, the telephone, the airplane and automobile and atomic power, all the way to the creation of NASA in 1958 and the launch of the Mercury missions that took the first Americans into space. Kennedy saw the Mercury Seven astronauts he hosted in the Rose Garden as path blazers in an American tradition that extended from Daniel Boone and Meriwether Lewis to Charles Lindbergh and Amelia Earhart. When he was a boy, Kennedy’s favorite book was the chivalry-drenched King Arthur and the Knights of the Round Table. As president, he loved when newspapers such as the Los Angeles Examiner and St. Louis Post-Dispatch called his Mercury Seven astronauts “knights of space,” with him as King Arthur. “He made a statement that he found it difficult to understand why some people couldn’t see the importance of space,” von Braun recalled of Kennedy’s visit to the George C. Marshall Space Flight Center in Huntsville in September 1962. “He said he wasn’t a technical man but to him it was so very obvious that space was something that we simply could not neglect. That we just had to be first in space if we want to survive as a nation. And that, at the same time, this was a challenge as great as that confronted by the explorers of the Renaissance.”

In 1959, LA Dodgers slugger Wally Moon became known for his towering home runs over the left-field wall at Los Angeles Coliseum, hits that radio announcer Vin Scully dubbed “moon shots.” The term quickly seeped its way into the culture and became synonymous with Kennedy’s aspirational space vision. Merriam Webster still treats moon shot as two words. But I have chosen the singular moonshot through this narrative, because it is usually uttered without a pause or break. As early as Kennedy’s Rice University address, in fact, the Houston Press called NASA’s new Manned Spacecraft Center in town the “Moonshot Command Post.”

A large question I try to answer is what drove Kennedy—perhaps a deep romantic strain (which his wife, Jackie, believed was his true-self)—to gamble so much political capital on his aspirational Project Apollo moonshot? Certainly, he did harbor a quixotic streak when it came to exploration, and an interest in the sea that, he once wrote, began “from my earliest boyhood” sailing the New England coast, observing the stars, and feeling the gravitational push and pull between the moon and tides. During Kennedy’s Rice speech, he deemed space the ocean ready to be explored by modern galactic navigators. “We set sail on this new sea,” he said, “because there is new knowledge to be gained, and new rights to be won, and they must be won and used for the progress of all people.”

By the time Kennedy stepped down from the Rice dais, his memorable words had been seared into the imaginations of every rocket engineer, technician, data analyst, and astronaut at NASA. It was that rare moment when a president outperformed expectations. “The eyes of the world now look into space,” he had vowed, “to the moon and to the planets beyond, and we have vowed that we shall not see it governed by a hostile flag of conquest, but by a banner of freedom and peace. We have vowed that we shall not see space filled with weapons of mass destruction, but with instruments of knowledge and understanding. Yet the vows of this Nation can only be fulfilled if we in this Nation are first, and, therefore, we intend to be first. In short, our leadership in science and in industry, our hopes for peace and security, our obligations to ourselves as well as others, all require us to make this effort, to solve these mysteries, to solve them for the good of all men, and to become the world’s leading space-faring nation.”

For Kennedy, spurred onward by Alan Shepard’s successful suborbital arc into space on May 5, 1961, the moonshot was many things: another weapon of the Cold War, the sine qua non of America’s status as a superpower, a high-stakes strategy for technological rebirth, and an epic quest to renew the American frontier spirit, all wrapped up as his legacy to the nation. He would bend his presidential power to support the Apollo program, no matter what. How he envisioned the moonshot gambit, his day-to-day tactics and long-term protocol, and how he pulled it off are what this presidential biography is all about. It’s a political epic of how Huntsville rocket genius Wernher von Braun, the Texas wheeler-dealer Lyndon Baines Johnson, and North Carolina–raised manager James Webb of NASA took up the dream that someday astronauts like Neil Armstrong and Buzz Aldrin could indeed break the shackles of Earth and walk on the moon. “I think [the lunar landing] is equal in importance,” von Braun boasted, “to that moment in evolution when aquatic life came crawling up on the land.”

Hundreds of U.S. policy planners and lawmakers followed the leadership directives of President Kennedy and Vice President Johnson. And then thousands of astrophysicists, computer scientists, mechanics, physicians, flight trackers, office clerks, and mechanical engineers followed the White House planners. Millions of Americans joined in the dream, too. Finally, when humans did walk on the moon, five hundred million people around the world took pride in watching the human accomplishment on television or listening on the radio. Even Communist countries swooned over Apollo 11. “We rejoice,” the Soviet newspaper Izvestia editorialized, “at the success of the American astronauts.” Unfortunately, Kennedy didn’t live to see the Eagle make its lunar landing on that historic day of July 20, 1969. Everybody at NASA knew that Armstrong’s “giant leap for mankind” was done to fulfill Kennedy’s audacious national directive. As Kennedy dreamed, the first human footprints on the gray and powdery moon were made by mission-driven American space travelers. And given that the moon has no erosion by wind or water because it has no atmosphere, they will likely remain stamped there for time immemorial as his enduring New Frontier legacy. Someday the Eagle landing spot and those astronauts’ footprints should be declared a National Historical site. “We needed the first man landing to be a success,” Aldrin later reflected on JFK’s lunar challenge, “to lift America to reaffirm that the American dream was still possible in the midst of turmoil.”

Throughout the United States there is a hunger today for another “moonshot,” some shared national endeavor that will transcend partisan politics. If Kennedy put men on the moon, why can’t we eradicate cancer, or feed the hungry, or wipe out poverty, or halt climate change? The answer is that it takes a rare combination of leadership, luck, timing, and public will to pull off something as sensational as Kennedy’s Apollo moonshot. Today there is no rousing historical context akin to the Cold War to light a fire on a bipartisan public works endeavor. Only if a future U.S. president, working closely with Congress, is able to marshal the federal government, private sector, scientific community, and academia to work in unison on a grand effort can it be done. NASA has achieved other astounding successes in the realm of space, such as exploring the solar system and cosmos with robotic craft and establishing a space station, but without presidential drive, these didn’t galvanize the national spirit. Kennedy’s moonshot was less about American exceptionalism, in the end, than about the forward march of human progress. For as the Apollo 11 plaque left on the moon by Armstrong and Aldrin reads, WE CAME IN PEACE FOR ALL MANKIND.




Part I

Rockets
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Robert H. Goddard poses with his first liquid-fueled rocket on March 16, 1926, in Worcester, Massachusetts. Although this first rocket rose only forty-one feet, Goddard’s immense body of work, covered by 214 patents, established him as one of the founders of spaceflight.
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1

Dr. Robert Goddard Meets Buck Rogers

Earth is the cradle of humanity. But one cannot live in the cradle forever.

—KONSTANTIN TSIOLKOVSKY

History has taught us that artists are often decades ahead of engineers and scientists in imagining the future, and so it was with the idea of voyaging to the moon. In 1865, Jules Verne published From the Earth to the Moon, which detailed the story of three intrepid astronauts blasted from a gigantic cannon in Tampa, Florida, en route to a lunar landing. A devotee of hot air balloons, astronomy, and newfangled gunnery, with a mind that could easily grasp Galileo’s theories on the phenomenon of lunar light, Verne consulted with French scientists about the challenges of a lunar voyage, then translated those complexities for the layman. Enormously popular, From the Earth to the Moon and its sequel, Around the Moon, inspired readers to reimagine what was possible and to beware of “certain narrow-minded people, who would inevitably shut up the human race upon this globe.”

Blessed with a probing curiosity that never rested, Verne was eerily prescient. Writing around the time of the American Civil War, he accurately prophesied that the United States would beat Russia, France, Great Britain, and Germany to the moon, and that the voyage would be launched from the Florida tidal lowlands, at the approximate latitude from which Apollo 11 blasted off in 1969. Verne’s postulation that the projectile would take four days to reach the moon was likewise remarkably accurate.

Verne’s novels exemplified the optimistic spirit of their times, when the potential for industrial and technological progress seemed limitless. It was a spirit that still suffused public discourse and literature into the early years of the twentieth century—especially in the United States, where, as novelist Kurt Vonnegut once noted, the enthusiastic experimenter and inventor with “the restless, erratic insight and imagination of a gadgeteer” has been an archetype since the nation’s birth.

It was into this cultural milieu that John Fitzgerald “Jack” Kennedy was born on May 29, 1917, in the Boston suburb of Brookline, Massachusetts. His parents, Joe and Rose Kennedy, both grandchildren of Irish immigrants, came from families that had thrived in business and politics. Rose’s father, John “Honey Fitz” Fitzgerald, was a former Massachusetts congressman and mayor of Boston. Joe’s parents had worked their way into the upper middle class through the saloon business and connections in the Democratic Party. The pride of their respective families, Joe and Rose were already well established in Boston society when they started their married life. Joe first made waves as a banker with a gift for spotting opportunity in the fine print of legal documents. Eventually, he became known as a Wall Street speculator or even manipulator, amassing millions by the time Jack was a small boy. The second of what would eventually be nine children, Jack had a sheltered upbringing, wanting for nothing, though this didn’t protect him from contracting scarlet fever at age two. He was quarantined with a 104-degree fever and blisters all over his body. For three weeks, his parents attended church services daily to pray for his recovery. After a month, he took a turn for the better, but he continued to suffer from various afflictions for the rest of his life, despite an outward appearance of robust good health.

Always taking life lightly, Jack could be a scamp of a boy, yet at the end of the day, he wanted only to delve into books by Mark Twain, Robert Louis Stevenson, H. G. Wells, Jules Verne, and others, which created in him a ravenous appetite for world history and high-risk adventure. An appreciation of the seashore, sailing, and maritime culture was ingrained in him at an early age. Simultaneously, his parents instilled in him a focus on politics and global affairs, with suppertime conversations typically turning on the week’s news from the New York Times and The Saturday Evening Post, including the latest developments in aeronautics.

As the century progressed and real-world technological advances closed the gap on Verne’s fiction, space travel moved into the realm of plausibility. In the wake of the Wright brothers’ first flight, at Kitty Hawk, North Carolina, the skies were suddenly open to mankind, and even space travel seemed attainable. In 1910, a year out of the White House, Theodore Roosevelt became the first U.S. president to fly in a plane—it was the future, he declared. If Orville and Wilbur Wright could devise aircraft controls that made fixed-wing powered flight attainable, and if TR flew, then why couldn’t the moon be conquered someday? After Kitty Hawk, space was talked about as a “new frontier,” to be conquered by rockets instead of Conestoga wagons and the Pony Express, and the news reported regularly on the latest advances in the burgeoning fields of aviation and rocketry.

In the early years of the 1920s, northeast of Los Angeles, astronomer Edwin Hubble was observing the solar system through the Mount Wilson Observatory’s just-completed Hooker Telescope, at one hundred inches, then the world’s largest. By 1924, his findings would shatter the common notion that the Milky Way encompassed the entire cosmos, proving instead that it was just one among potentially billions of galaxies in an unimaginably vast universe. CBS Radio often hosted astronomers speculating about life in other galaxies, while top-tier universities began hiring space physicists. Interest in space transcended regionalism. Every village, it seemed, had a space buff, with discerning eyes for the moon.

Wearing aviator’s caps, fancy goggles, and exotic silk scarves with calf-high leather boots, aviators—like Eddie Rickenbacker—had become American heroes in the First World War. Even though airpower hadn’t been a determining factor in the war per se, the U.S. government recognized its future potential in warfare. The pursuit of aeronautical innovation that would eventually take us to the moon, in fact, had come into being during World War I. A group led by Charles D. Walcott, secretary of the Smithsonian Institution, had lobbied Congress to create an advisory committee that would coordinate aeronautical innovation efforts across government, industry, and academia, with the goal of producing cutting-edge military aircraft. In 1915, with President Woodrow Wilson determined to keep the United States neutral even as war consumed Europe, congressmen had quietly slipped a rider into a naval appropriations bill calling for the creation of the National Advisory Committee for Aeronautics (NACA) to “supervise and direct the scientific study of the problems of flight to their practical solution.” It was an attempt to achieve aeronautical parity with the European powers, which, in the decade since the Wright brothers’ flight, had been busily studying the new technology’s military applications.

Initially charged with meeting just a few times a year, the committee soon expanded its role, building America’s first civilian aeronautical research laboratory. The year Jack Kennedy was born, the NACA established the Langley Memorial Aeronautical Laboratory (LMAL) in Hampton, Virginia, situated on the Little Back River off the Chesapeake Bay, at the end of a peninsula running between the James and York Rivers. The regrettable fact was that no single airplane flown by U.S. pilots in World War I had been built in an American factory. The NACA leaders wanted this lack of foresight to end. In 1920, the NACA got a public relations boost with the appointment of the legendary aviator Orville Wright to the agency’s board. Soon the government-sponsored test laboratory was conducting research in aerodynamics, aircraft structures, and propulsion systems for both industrial and military flights while pioneering such innovations as wind tunnels, engine test stands, and test-flight facilities. It was at the NACA that safety solutions for flying “blind” (in fog, blizzards, and thunderstorms) were created. Although the NACA would build additional laboratories in Ohio and California during the Second World War, it would be primarily at the Hampton incubator that the idea of launching Americans to the moon would get its first serious discussion.

Six hundred miles north of Hampton, some of the most aspirational aeronautical news in the world had emanated from the working-class city of Worcester, Massachusetts, about forty miles west of where Jack Kennedy spent his toddler years. There, in 1919, Dr. Robert H. Goddard, a professor at Clark College (now Clark University), unveiled his astronautical ideas in the sixty-nine-page A Method of Reaching Extreme Altitudes, issued as part of the Smithsonian Miscellaneous Collections. The document, written as bait to attract grant funding, illuminated a method of constructing a two-stage, solid-propellant rocket to use for atmospheric research. But what most fired the public imagination was Goddard’s assurance that a rocket fueled by a combination of gasoline and liquid oxygen would be able to dispense thrust beyond Earth’s atmosphere.

Goddard had grown up in Worcester to a family with New England roots dating to the seventeenth century. Sickly as a boy, often bedridden with pleurisy and bronchitis, he engaged his mind with the telescope, microscope, and a subscription to Scientific American provided by his father, a mechanical inventor of the type that propelled New England textile manufacturing throughout the Industrial Revolution. Amid peers more interested in football and hockey, Goddard scoured the local library for books on the physical sciences. When he was sixteen, he read H. G. Wells’s The War of the Worlds (1897), became fixated on the cosmos, and attempted to construct a balloon out of aluminum, crafting the metal in his home laboratory, dreaming of the moon and Mars.

Imbued with a visionary imagination, mapping out a future career as a physicist, Goddard was valedictorian of his high school class, delivering a speech that included the optimistic observation, “It has often proved true that the dream of yesterday is the hope of today, and the reality of tomorrow.” He attended Worcester Polytechnic Institute and then Clark College, from which he received an MA and PhD in physics in 1910 and 1911, but Goddard was more than a blackboard genius and armchair theorist: he was his father’s son, and he wanted to build and launch his own rockets to prove his bold theories. Always self-motivated, he had already conducted several rocketry experiments while scouring for funding to conduct more.

The crucial theoretical turning point for Goddard occurred when he realized that Isaac Newton’s Third Law of Motion applied to motion in space, too. That opened up a universe of possibilities in his mind. By 1912, he became the first American to credibly explore mathematically the practicality of adopting rocket propulsion to reach high altitudes and even the moon. Following in the time-honored tradition of Alexander Graham Bell and Thomas Edison, and wanting to make money on his innovations, Goddard applied for patents steadily, eventually receiving 214 of them from the federal government, including the first for a multistage rocket.

During World War I, Goddard lent his mechanical talents to the U.S. Army, developing the prototype of a tube-based rocket launcher that would later become the bazooka, a light infantry weapon ubiquitous in World War II. The main impetus for Goddard’s work was his unwavering quest to prove that a rocket could navigate space. After the Smithsonian published A Method of Reaching Extreme Altitudes, which included the idea of launching a rocket loaded with flash powder at the moon, such that the impact would be visible from Earth, newspapers across America reprinted his eye-popping pronouncement. “Communication with Moon Is Made Possible,” trumpeted the Fort Worth Star-Telegram. “Rocket for Moon, Plan of Professor” was the front-page headline in the Colorado Springs Gazette. Even while noting that shooting a flash powder rocket at the moon would not be “of obvious scientific importance,” Goddard believed that for all the inherent logistical and engineering difficulties, such launches depended “on nothing that is really impossible.”

Though the paper laid the theoretical foundation for U.S. rocket development in the twentieth century, the contemporary media and public remained uncertain. On January 12, 1920, the New York Times ran a front-page story about Dr. Goddard’s wizardry, titled “Believes Rocket Can Reach Moon.” The next day, however, the Times editors admitted to “uneasy wonder” over the idea, maintaining that Goddard’s proposed rocket would “need to have something better than a vacuum against which to react.” Goddard, the Times editors derided, “lacked the knowledge ladled out daily in high schools,” comparing him uncomplimentarily to Albert Einstein and equating some of his ideas to “deliberate step[s] aside from scientific accuracy” as observed in Verne’s From the Earth to the Moon. Even this criticism wasn’t as bad as that of the Philadelphia Inquirer, which compared the Worcester rocketeer’s idea to a Mother Goose nursery rhyme.

The snarky reaction in the Times and elsewhere made it open season on Goddard. Insipid jokes about his pie-in-the-sky moon trip abounded, even as respected aeronautical engineers stepped forward to support his principal contention: that a rocket could indeed function in a vacuum, needing no atmospheric pressure to push against. Goddard, an introverted man, balding, with a close-trimmed little mustache, and always impeccably dressed in a tailor-made suit, cringed at the skepticism and sophomoric humor that greeted his ideas, and he was determined to prove his detractors wrong. Though averse to showmanship, he conducted public demonstrations before an assembly of undergraduates, rigging a .22-caliber pistol loaded with a blank cartridge to the top of a spindle, inserting it into a bell jar, and then pumping out the air to mimic the vacuum of outer space. When fired remotely, the gun kicked back and made four full revolutions on its spindle, dramatically demonstrating thrust and velocity. As he watched the pistol spin, Goddard remarked dryly, “So much for The New York Times.” More than fifty subsequent simulation tests using vacuum chambers proved beyond question that rocket propulsion could indeed operate in a void. Eventually, both the times and the Times caught up with his ideas: to the newspaper’s credit, it issued a public retraction of its 1920 commentary forty-nine years later, after Apollo 11 was launched to the moon.

By 1921, still adhering to the hard, everyday, hermetic work of experimentation, Goddard was convinced that he would achieve greater thrust by switching from solid- to liquid-fueled rockets, utilizing cylindrical combustion chambers with impinging jets to atomize and mix liquid oxygen and gasoline. To test his ideas, he needed money. As the decade unfolded, Goddard realized that firing a rocket into space would require funding far in excess of the five-thousand-dollar grant he’d received from the Smithsonian. His own estimate was one hundred thousand dollars. In an era when few federal dollars were flowing into aviation technology research, even for military purposes—the NACA was still in its infancy—Goddard knew he had to think outside the box. Though secretive by nature, he determined that the garish publicity swirling around his high-minded plans for space rocketry held a wow factor that could potentially compel interest from private-sector investors. After all, he was that rare scientist of stature in America: one who’d proposed launching a rocket to the moon.

Publicity can be a double-edged sword, and as a colleague later observed, Dr. Goddard had “early discovered what most rocket experimenters find out sooner or later—that next to an injurious explosion, publicity is the worst possible disaster.” Yet Goddard himself stoked the disaster, or at least the publicity, announcing in April 1920 that he had already received nine applications from brave men who wanted to soar to the moon in the first rocket. Of course, there was no manned rocket planned—Goddard had never written anything serious about that possibility—but it didn’t matter. In homes like that of the Kennedys, in tree-lined Brookline, a new debate replaced the old one, as people stopped wondering whether a moon rocket was really possible and turned to the even more adventurously romantic questions: Would you go? Do you have the mettle?

Goddard’s public relations instincts had proved well grounded, and as his work progressed, he fed the public just enough information to tantalize, always mentioning an eventual moon launch to stoke their imaginations, even though privately his focus remained on “the more practical objects of my experiments.” Public consensus held that a mission to the moon could easily happen in their lifetime, but public consensus did not equate to public funding. Though Clark University and the Smithsonian continued their limited financial support, Goddard’s solicitations for Americans to support his “Rocket to the Moon” research-and-development fund came up short, yet again.

IF ROBERT GODDARD’S early 1920s experiments kicked up a storm of excitement in the United States, they had just as sharp an effect in Germany, where two other rocketry pioneers were toiling in similar isolation but even greater obscurity. One of them was Hermann Oberth, a German national born in Romania’s Transylvania region. After moving to Germany, the gangly Oberth became a university student who had, like Goddard, been fascinated with the idea of space travel since reading Verne’s From the Earth to the Moon, even constructing a small replica of the rocket engine described in the novel. Oberth wrote his doctoral dissertation at Heidelberg University on the futuristic prospect of launching a rocket into space, but while his hypothesis was cited as a brilliant examination of possible modes and methods, it was peevishly rejected on the grounds that it covered both physics and astronomy rather than focusing on a single discipline.

As the bitterly disappointed Oberth prepared a revised version of his monograph for the printer, he heard about Goddard’s A Method of Reaching Extreme Altitudes and wrote to the American inventor, requesting a complimentary copy. This audacious letter made Goddard uneasy because he disdained the German penchant, as demonstrated in World War I, for turning scientific inventions into tools of war; nevertheless, he acceded. The two rocket engineers engaged in a friendly correspondence, and a grateful twenty-nine-year-old Oberth quickly added a description of Goddard’s work to the end of his book Die Rakete zu den Planetenräumen (The Rocket into Planetary Space), published in 1923. Anchored in the claim that liquid-propelled rockets could indeed escape Earth’s atmosphere, thereby making interplanetary travel possible, Oberth’s book was an instant sensation in German scientific circles. Within months, word of Die Rakete zu den Planetenräumen reached the Soviet Union, where it straightaway elicited an unexpectedly passionate response from university-trained scientists. Following the Russian tsar’s 1917 abdication and the civil war that followed, the new Communist government kept the nation largely closed off from the Western world through the early 1920s, as the Leninist revolution celebrated its most intellectually creative period. An account in Moscow’s leading newspaper, Izvestia, praised Oberth’s work while also describing it as providing support to “the American professor Dr. Goddard, who has recently presented a sensational plan to send a rocket to the moon.” As a result, Goddard became respected, even idolized, in the Soviet Union.

As word of Goddard’s and Oberth’s separate but parallel research spread, a blind schoolteacher in a small town south of Moscow was outraged. Konstantin Tsiolkovsky had written similarly about rockets in 1903, in a book called Explorations of the Space of the Universe by Jet-Propelled Instruments. In meticulously constructed calculations and equations, Tsiolkovsky’s volume had proposed many of the same principal features of space rockets described by Goddard and Oberth. More recently, Tsiolkovsky had written a novel, Beyond the Planet Earth (1920), about an international cabal of space travelers who reach the moon: an American named Franklin, an Englishman named Newton, an Italian named Galileo, and the calm and controlled Russian hero of the story, Ivanov. Though far-fetched and kitschy, Tsiolkovsky’s novel was ingenious in envisioning future moonshots and space stations in the twentieth and twenty-first centuries.

With Tsiolkovsky as the homegrown hero and Goddard as the acknowledged leader in the global rocketry revolution, a “mass fascination with space travel . . . exploded in Soviet Russia in the 1920s,” according to historian Asif Siddiqi. “Students, workers, writers, journalists, artists and even filmmakers,” he wrote, “explored various dimensions of the possibility of cosmic travel.” Meanwhile, on the ground in Moscow, the new Communist state was busily retooling the largely agrarian nation for a future of technology and industry.

During this nascent era of rocketry, an aristocratic boy named Wernher von Braun was growing up in the city of Wirsitz, in the province of Posen, in Prussian Germany. Born on March 23, 1912, five years before John Kennedy, von Braun was raised to be an aristocrat. When he was five, his family moved to Berlin. Wernher was a talented young pianist who dreamed initially of becoming a composer in the vein of Beethoven or Bach. Then, at twelve years old, he heard the siren call of space. “For my confirmation,” von Braun recalled, “I didn’t get a watch and my first pair of long pants like most Lutheran boys. I got a telescope.”

Having read in a popular magazine about automobiles being powered by rockets, young Wernher built his own contraption using a coaster wagon with six large firework skyrockets fastened on the back bed. Rolling the strange vehicle onto Berlin’s swank Tiergartenstrasse, he lit the fuse. “I was ecstatic,” he later recalled. “The wagon was wholly out of control and trailing a comet’s tail of fire, but my rockets were performing beyond my wildest dreams. . . . The police took me into custody very quickly. Fortunately, no one had been injured, so I was released in charge of the Minister of Agriculture—who was my father.”

Although he was grounded by his father for his dangerous public experiment, young von Braun’s obsessive pursuit of rocketry continued unabated. His jet wagon opened up the cosmos to him. The moon became his fixation. At fifteen, he read a magazine article describing an imaginary lunar voyage. “It filled me with nomadic urge,” he later wrote. “Interplanetary travel. Here was a task worth dedicating one’s life to! Not just to stare through a telescope at the moon and the planets, but to soar through the heavens and actually explore the mysterious universe! I knew how Columbus felt.” As he matured, young von Braun read Oberth’s The Rocket into Planetary Space, and though stymied by the profusion of mathematical equations and scientific terminology in the text, he was ignited with a burning desire to learn more.

Realizing that to be a rocket scientist meant learning calculus, von Braun bore down on his academic studies. Wherever he went, he carried a slide rule and compass. At sixteen he transferred to a special college preparatory school on Spiekeroog Island, in the North Sea, where, much like Jack Kennedy, he learned to sail and swim in rough seas and began to associate the vastness of the ocean with the vastness of space. Obsessed with the stars, von Braun persuaded the school’s headmaster to purchase a five-inch refracting telescope and led the effort to construct an astronomical observatory on campus. “As soon as the art of orbital flight is developed,” he wrote in his diary, “mankind will quickly proceed to utilize this technical ability for proactive application.” His love of astronomy spilled out in “Lunetta” (Little Moon), a five-page short story about living on an Earth-orbiting space station, written for the school magazine.

Beginning in 1930, von Braun attended the Technische Hochschule Berlin (Technical University of Berlin), where he apprenticed under his idol Dr. Hermann Oberth and conducted liquid-fueled rocket tests as part of the embryonic German rocket team. The military took note of their work. The provisions of the Treaty of Versailles had neutered German aspirations in traditional weaponry, but it hadn’t banned rocket development. Von Braun believed that what Oberth was trying to prove to the world was fourfold: that a machine could soar beyond Earth’s atmosphere; that humans could leave the gravity of Earth; that humans could survive flight in a space vehicle; and that space exploration could be financially profitable. The last goal was, at the time, elusive. Among von Braun’s duties for Oberth was fund-raising for rocket science research at a Berlin retail department store, where he would stand for eight hours a day soliciting money beside a display on interplanetary exploration. From that experience with sales, he learned that the cash barrier was one of the hardest obstacles for a rocketeer to surmount. As part of his 1930 pitch, von Braun would bark, “I bet you that the first man to walk on the moon is alive today somewhere on this Earth!”

That very year, future moon walker Neil Armstrong was born on a farm near the small town of Wapakoneta, Ohio.

IN THE UNITED States, Goddard’s promised launch of the world’s first liquid-fueled rocket was continually being postponed. Other scientists had theorized about the use of liquid fuels to replace the explosive gunpowder that for centuries had been used to propel primitive rockets, but it was Goddard who had translated theoretical blackboard mathematics to the actual physical world. Liquid fuel (once jetted into a combustion chamber in the presence of liquid oxygen and flame) indeed brought forth expanding gases against the top of the engine, a force called thrust (which was more substantial than the heaviness of the rocket), and it lifted the rocket upward.

Finally, on March 16, 1926, Goddard and two assistants gathered on a snowy cabbage field in Auburn, Massachusetts, five miles from Worcester. The experiment was a family affair: the field itself was owned by Goddard’s aunt, Effie Ward, and Goddard’s wife, Esther Kisk Goddard, would serve as the day’s photo documentarian. Goddard mixed liquid oxygen with gasoline in the rocket’s carefully positioned propellant tanks, and his friend Henry Sachs used a blowtorch to touch off the black-powder igniter. On cue, the contraption, built out of slender pipes, rose gently into the sky “as if,” Goddard wrote afterward, “it said, ‘I’ve been here long enough; I think I’ll be going somewhere else, if you don’t mind.’”

Dr. Goddard’s ten-foot-tall rocket reached an altitude of forty-one feet before crashing downward like spent fireworks debris. Yet that short distance put humans a thousand times closer to the moon. No one could now deny the viability of liquid-fueled propulsion, which provides greater thrust than gunpowder while allowing greater control over how long the rocket burns. Goddard’s achievement, however, was not widely reported—a consequence, perhaps, of the hype he himself had generated with his talk of a moon rocket. Anything less seemed a disappointment, if not an abject failure, to an impatient Roaring Twenties public. This throttle ability factor, however, had important future space applications, such as landing on the moon, when astronauts had to control the deceleration beyond what the kick of a solid motor could provide.

In the Soviet Union, Goddard’s lunar ambitions continued to generate excitement. In the months after his first successful liquid-fueled launch, an erroneous rumor spread in Moscow that Goddard would visit the USSR, prompting Russian scientists to prepare a litany of questions for the wunderkind of Worcester. Though in reality Goddard had no plans to travel to the Soviet Union, he did correspond with the leading space organization there, the Society for the Study of Interplanetary Communications. He also wrote a letter to the All-Inventors’ Vegetarian Club of Interplanetary Cosmopolitans. Despite its frothy name, the group had thousands of members and played an integral part in organizing the first Soviet exhibition dedicated to space travel. The Russians who thronged to the Moscow show were, like Americans, interested mainly in moon travel, and they crowded around a mock-up of a moon rocket with intense curiosity.

While his rocketry experiments generally received little attention, Goddard couldn’t duck the wave of publicity that followed his ambitious test of the world’s first multistage rocket, on July 17, 1929.

It was not the good kind of publicity.

OVER THE PREVIOUS year, Goddard had scraped together just enough money to conduct his field test, in which he would send aloft an enlarged version of his earlier designs, accommodating a series of liquid-fuel compartments designed to detonate in succession and carry aloft a scientific payload that included a barometer, a thermometer, and a camera. Gathering on a hot and humid summer afternoon in the Auburn cabbage field, Goddard and his team lit the fuse, setting off a series of sonic roars that could be heard two miles away as the rocket ascended to ninety feet.

When neighbors looked skyward to discern what the fracas was, they saw something tall and thin falling to Earth. The weird phenomenon was the rocket, but reports that a pilot seemed to have fallen out of an airplane soon sent ambulances, police cars, and even a search plane rushing to the cabbage field. After the clamor dissipated, residents of Auburn forbade Goddard from ever launching another rocket within city limits, forcing the professor to find another launch site. Refusing to be diverted, he embraced Edison’s maxim that, in the scientific realm, an experimenter did not fail but “found ten thousand ways that won’t work.” And Goddard seized on an offer to experiment at an army base in nearby Devens, but soon found the controlled bureaucratic setting drearier than the cabbage field. Somehow, even the weather seemed more overcast, gray and dismal.

In Germany, Professor Hermann Oberth wasn’t faring much better. In 1928 and 1929, Fritz Lang, a risk-taking motion picture director, was in production on Die Frau im Mond (The Woman in the Moon), a feature film about a rocket trip to the moon. Lang had contracted Oberth to be a science consultant on the film, with his principal task being the design and construction of a working rocket that would be launched as publicity for the film’s premiere. For the project, he was assisted by rocketry enthusiasts from the Verein für Raumschiffahrt (Society for Space Navigation, or VfR), which produced a monthly magazine covering news of high-altitude rockets. The Oberth project was widely covered in the United States, where it elicited an envious response from Goddard. He resented competitors under the best of circumstances, but especially when his own fortunes were low. By the late 1920s, the status of rocket science in America was deficient. No level of government was interested in lending support. Universities were ungenerous, and the nascent aeronautical industry was openly skeptical. Under the tightfisted circumstances, an aeronautical engineer holding a contract with someone willing to underwrite a rocket, even one that was a glorified movie prop, could only inspire envy.

Oberth’s happiness was short-lived. Overwrought from the strained collaboration with Lang, and in the dumps, he was rumored to have suffered a nervous breakdown. He later denied this, but the stress of scientific innovation indeed drove the gifted rocketeer to the brink of exhaustion. As Die Frau im Mond’s October 15, 1929, premiere approached, it became clear that Oberth’s rocket would not be ready. Despite being dismissed by critics as claptrap for fourteen-year-old boys, the film was an enormous box-office hit. Nevertheless, Oberth’s failure to meet his obligations soured the producers on lending him any further support. Burned out and depleted, he was forced to scour elsewhere for financial backing, but had limited success.

In the United States, Goddard was in something of the same situation, trying to maintain his dignity while hunting desperately for funding for his visionary aerodynamics and rocketry projects. Then the famous aviator Charles Lindbergh came knocking. Two years after his epochal 1927 solo flight across the Atlantic in the Spirit of St. Louis, the Lone Eagle had become American royalty, moving in the most elite social and business circles and able to secure private meetings with experts and engineers in whatever field intrigued him. By 1929, erroneously believing that piston-engine aircraft were nearing their top capacity for speed, Lindbergh had become keenly interested in rockets as a potential new airpower source. Having read an article in Popular Science about Goddard’s liquid-fueled test launch, Lindbergh visited Clark University specifically to meet the distinguished professor. Wandering around the green-leafed campus and chatting for hours, the two men were impressed with each other. Although Goddard was normally suspicious of technology thieves and spies, he immediately trusted Lindbergh and described his rocketry work to him with unprecedented candor. Likewise, Lindbergh respected Goddard’s up-from-the-tinker’s-bench perseverance, his bedrock belief that there was no prayer more powerful than desire.

Lindbergh made himself Goddard’s chief fund-raiser and advocate. No scientist could have asked for a better backer, especially given that their discussion took place in November 1929, just weeks after the October 29 stock market crash that ushered in the Great Depression. As the economy cratered, failing banks and panicked investors weren’t focused on giving loans to mad scientists, and even Lucky Lindy, with all his flyboy cachet, made little headway. After a string of discouraging calls, he notched only one small grant to support Goddard’s experiments. Nonetheless, an undaunted Lindbergh kept trying, rattling the tin cup to the millionaire crowd as he proclaimed that Goddard was a prodigy destined to open up space for human exploration someday.

In the new year, Lindbergh finally landed a big donor in Daniel Guggenheim, a philanthropic New Yorker who had made more than $250 million for his family in mining. Through his Daniel Guggenheim Fund for the Promotion of Aeronautics, Guggenheim offered $100,000 to underwrite Goddard’s theoretical research, in payments spread over four years. Armed with this grant, Goddard immediately moved both his rocket experiments and his household to Roswell, New Mexico, a tumbleweed-strewn Eden Valley ranching town that offered Goddard three things his work required: flat and arid terrain, mild weather, and a sparse population. Secluded in this new desert environment, away from the public glare, Goddard made incremental advances over the following years. In the spring of 1937, he launched a rocket that reached an altitude of nearly nine thousand feet in just 22.3 seconds, but nobody paid much attention to isolated feats conducted under the ceramic-blue skies of New Mexico. “Morning in the desert,” Goddard wrote in his diary from Roswell, New Mexico, in June 1937, “when the impossible not only seems possible, but easy.”

Even as Goddard labored as America’s only serious rocket experimenter, pushing toward more powerful multistage rockets with the thrust to escape Earth’s gravitational pull, five thousand miles away the field of rocketry was moving in a more ominous direction as Europe prepared for another world war.
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John F. Kennedy and his friend Lem Billings with the dog Dunker in The Hague, Netherlands, on August 24, 1937.

Courtesy of the John F. Kennedy Presidential Library and Museum, Boston
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Kennedy, von Braun, and the Crucible of World War II

Only a pure determinist could designate the V-2 a sine qua non of the origins of the Space Age in our time. What the German engineers did, with their clever fabrication of what seemed even in World War II a “baroque arsenal,” was to prod their enemies to the East and West into premature fear and rivalry and to make themselves and their blueprints the most prized spoil of the war.

—WALTER A. McDOUGALL, THE HEAVENS AND THE EARTH (1985)

As 1930 began, twelve-year-old John Kennedy was living at his parents’ home on Pondfield Road in the suburb of Bronxville, in Westchester County, New York. Jack was a good-natured boy with green-gray eyes and a Huck Finn cowlick, admired for his quick wit and beatific smile. With both his father and mother traveling extensively, sometimes away from the household for months at a time, it was Jack’s older brother, Joseph Jr., who served as the day-to-day model of everything Jack both did and did not want to become. Blessed with a deft intellect and preternatural drive, Joe was self-contained, slender, vigorous, a bit humorless, and a natty dresser with a distinctive aura of future greatness. On the downside, he also had a notoriously quick temper and could be brusque when under pressure.

As a youth, Jack held none of these attributes.

From a distance, Jack was a fortunate son, living in the lap of luxury even as most American children were
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