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Part I

Rockets





Chapter One

The New Ocean

“The most difficult thing is the decision to act.

The rest is merely tenacity.” 

—AMELIA EARHART

On July 20, 1969, more than a half billion TV viewers watched spellbound as Apollo 11 astronaut Neil Armstrong descended from the lunar module Eagle and stepped onto the surface of the moon. It was the culmination of a journey that had begun with a presidential pledge eight years earlier, and captivated the world’s imagination. Now, over the course of two hundred hours between the mission’s liftoff in Florida and its splashdown in the Pacific, people were captivated by scenes of astronauts planting the American flag on the moon’s surface, bouncing in the low gravity of the lunarscape, taking photographs, and procuring moon rocks for later study back on Earth.
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CBS News anchor Walter Cronkite holds the New York Times during the Apollo 11 telecast, July 20, 1969, at 10:11 p.m.



That first trip to the moon changed all who watched it unfold or lived in its wake. For some people, seeing images of the Earth from 238,900 miles away proved to be an almost religious experience, making them see the universe from a new perspective. The mission also redefined human limits: If Americans could reach the moon, anything seemed possible. Maybe someday humans would also explore the inner planets Mercury, Venus, and Mars.

For Armstrong, the story of the American moonshot wasn’t simply about the desire to walk on the moon. Instead, it was about duty, honor, and the patriotic determination to fulfill a bold pledge made by President John F. Kennedy on May 25, 1961. On that afternoon, the thirty-fifth president proclaimed to a joint session of Congress, “I believe 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.”

Kennedy was the only politician with the boldness and vision to risk America’s international reputation on such a wild-eyed feat, and to suggest it could be done in such a short time frame. Even Kennedy’s national security advisor, McGeorge Bundy, thought the idea was scientifically reckless, politically risky, and a grandstanding play of the most outlandish kind. When he told this to the president, Kennedy said, “You don’t run for president in your forties unless you have a certain moxie.”

Without Kennedy’s leadership and insistence, the moonshot probably wouldn’t have happened in 1969. The grand idea was inspired by a number of forces and factors going back to World War II and its aftermath, including new developments in rocketry, the United States’ tense “Cold War” rivalry with the Soviet Union, the invention of the computer microchip, and Soviet developments in atomic bombs, intercontinental ballistic missiles, and satellite technology. Kennedy himself also had personal motivation for aiming so high, including the inspiration of a father who pushed him to achieve great things and the example of a brother who died in World War II while trying to destroy a Nazi rocket facility.

In the three and a half years before Kennedy’s pledge, the Soviet Union had shocked the world, first in October 1957 by launching Sputnik, the world’s first orbital satellite, and then in April 1961 by completing the first manned mission to space. The world was locked in a stalemate between rival superpowers—the United States and its democratic and capitalist system on the one side versus the Soviet Union and its communist system on the other—that became known as the Cold War. With both nations engaged in threats, propaganda, and other hostilities that stopped just short of open warfare, space inevitably became a new battlefield of competition, a place where they could prove their way was better. “Both the Soviet Union and the United States believed that technological leadership was the key to demonstrating ideological superiority,” Armstrong wrote decades later. “Each invested enormous resources in evermore spectacular space achievements.”

But Kennedy’s Apollo moonshot plan was more than just a reaction to Soviet successes in space. It was a reassertion of America’s bold spirit and a change from what he saw as the weakness of the administration of the previous two-term president, Dwight Eisenhower. Within months of winning the presidency in November 1960, Kennedy had decided that America should stop dillydallying in space. According to Kennedy’s policy advisor and speechwriter Theodore Sorensen, “the lack of effort, the lack of initiative, the lack of imagination, vitality, and vision” he saw in the previous administration annoyed Kennedy to no end.

In the early 1960s, America was going through a generational shift. Only forty-three years old when he entered the White House, Kennedy was the youngest person ever elected president. The Eisenhower administration was led by a World War II hero and seemed defined by that past, while Kennedy embodied the future—a “New Frontier” in which landing on the moon was a real possibility. The new president believed in adventure, global prestige, American exceptionalism, and the power of technology. For Kennedy, space exploration continued the grand tradition of American aerospace creativity and engineering know-how, a history that included inventions like electric light, telephones, airplanes, automobiles, and atomic power.

Exploring space wouldn’t be cheap. It meant pumping huge amounts of money into the National Aeronautics and Space Administration (NASA), founded in 1958, which would be leading the mission. Due to Kennedy’s space initiatives, over 4 percent of the federal budget went to NASA in the mid-1960s. Notwithstanding that high financial price tag, Kennedy knew the taxpayers’ investment in space would pay off in technological innovation and economic growth. The cost of Project Apollo eventually exceeded $25 billion (around $180 billion in today’s dollars), but it also jump-started the technology-based economy the United States still enjoys today. Innovations developed for the space program—including global positioning systems (GPS), satellite communications, solar panels, biomedical equipment, water-purification systems, global search-and-rescue systems, freeze-drying methods for preserving food, and new ways to dispose of toxic and radioactive waste—earned back their initial expense many times over. The cost of going to the moon was enormous, but so were the benefits.

Racing the Soviets to reach the moon first was the boldest thing Kennedy did in politics. “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,” Kennedy said in September 1962 at Rice University. “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.” Kennedy had a romantic streak when it came to exploration. The president once wrote that his yearning to understand space began in his boyhood, when he spent time sailing off the New England coast, watching the stars and feeling the gravitational push and pull between the moon and tides. For the young president, space was the next step, a “New Ocean” of galactic possibility just waiting for explorers brave enough to make the journey. “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.”

[image: image]

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.


Kennedy’s words inspired the nation in the early 1960s. “The eyes of the world now look into space,” he said, “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.”

Unfortunately, Kennedy didn’t live to see the historic summer day in 1969 when we reached the moon, but what he had envisioned was a world order in which America’s bold space leadership unified people and left the Cold War behind. As Kennedy had dreamed, the first human footprints on the moon were imprinted by intrepid American space travelers. Those footprints remain there to this day, protected by the moon’s lack of atmosphere, wind, and water. And they will remain stamped there for time immemorial as a symbol of John F. Kennedy’s New Frontier legacy. For as the Apollo 11 plaque astronauts Neil Armstrong and Buzz Aldrin left at their lunar landing site reads:

HERE MEN FROM THE PLANET EARTH

FIRST SET FOOT UPON THE MOON

JULY 1969, A.D.

WE CAME IN PEACE FOR ALL MANKIND





Chapter Two

Reaching beyond the Sky

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 going to the moon. The earliest fictional account of a visit to the moon was written about 170 A.D. by Lucian of Samosata. People had no doubt been dreaming of going to the moon for thousands of years before that. More than 1,700 years later, French author Jules Verne published From the Earth to the Moon (1865), a fictional story of three astronauts who are shot from a gigantic cannon in Tampa, Florida, and land on the moon. The book became a bestseller and, along with its sequel, Around the Moon, inspired readers to reimagine what was possible.

Verne got a lot of things right in his stories. Although he was writing around the time of the American Civil War, he predicted that the United States would beat Russia, France, Great Britain, and Germany to the moon. He imagined that the spaceship would launch from the Florida coast, take four days to reach its destination, and return to Earth by splashing down in the ocean. Some of his ideas were eerily close to what actually happened in 1969.

The novels reflected the optimistic spirit of their time, when the potential for industrial and technological progress seemed limitless. This spirit of accomplishment was still alive in the early decades of the twentieth century when John Fitzgerald “Jack” Kennedy was born on May 29, 1917, in Brookline, Massachusetts, near Boston. 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 Fitzgerald, was a former Massachusetts congressman and mayor of Boston. Joe’s parents had established themselves in business and developed political connections in the Democratic Party.

Jack was the second of what would become nine children. His family was wealthy, but money could not protect him from contracting a potentially deadly case of scarlet fever at age two. His temperature reached 104 degrees and blisters covered his body. For three weeks, his parents went to church every day to pray for his survival. Jack ultimately recovered, but he suffered from a number of serious medical problems throughout his life.

As a child, one of Jack’s passions was reading books by Jules Verne, Mark Twain, Robert Louis Stevenson, and other authors of world history and high-risk adventure. The stories of King Arthur and the Knights of the Round Table were his favorites. When not reading, he loved spending time on Massachusetts’s Cape Cod seashore, and he learned to pilot sailboats in the Atlantic Ocean at an early age. His parents also instilled in Jack an appreciation for politics and global affairs. Dinnertime conversations often dealt with the week’s news from the New York Times and the Saturday Evening Post, including the latest developments in aviation.

By the time Jack entered school, America had begun to develop an interest in outer space. Schools began teaching about the solar system, and local planetariums appeared from coast to coast. In the early 1920s, astronomer Edwin Hubble was observing the solar system through the Hooker Telescope, the world’s largest at the time. By 1924, Hubble’s findings would shatter the idea that the Milky Way encompassed the entire cosmos, instead proving that it was just one among billions of galaxies in an unimaginably vast universe.

The skies had opened up to human beings just twenty years earlier, when the Wright Brothers achieved mankind’s first powered flight at Kitty Hawk, North Carolina, on December 17, 1903. Once man could fly, the idea of space flight didn’t seem unattainable. Space was talked about as a new frontier to be conquered by rocket ships. News broadcasts regularly reported on advances in technology, and astronomers speculated about life in other galaxies. This interest in space went beyond party politics or regionalism. It seemed that everyone had their eyes on the skies.

In 1915, with World War I raging in Europe, the newspapers filled with grim stories about mustard gas, armored tanks, and trench warfare, the U.S. Congress created the National Advisory Committee for Aeronautics (NACA) to “supervise and direct the scientific study of the problems of flight to their practical solution,” with the goal of producing cutting-edge military aircraft.

Coordinating aeronautical innovation across government, industry, and academia, the committee became the United States’ first civilian aeronautical research laboratory. In 1917, the year that Jack Kennedy was born, NACA established the Langley Aeronautical Laboratory 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. Soon the laboratory was conducting research in aerodynamics, aircraft design, and propulsion systems for both industrial and military clients. Decades later, it was at this facility that the idea of launching Americans to the moon got its first serious discussion. In 1958, NACA was reestablished as the National Aeronautics and Space Administration (NASA) by President Dwight Eisenhower and the government’s focus shifted from the skies to the stars.

When Jack Kennedy was just a boy, the theoretical foundations of America’s space program were being laid less than forty-five miles from his Brookline home, in Worcester, Massachusetts. There, Dr. Robert H. Goddard, a professor at Clark College (now Clark University), published a seventy-nine-page book titled A Method of Reaching Extreme Altitudes, which explained the principles of constructing a two-stage, solid-propellant rocket for use in atmospheric research. The most exciting part of the research was Goddard’s bold claim that this kind of rocket would allow objects to reach beyond the Earth’s atmosphere.

As early as 1912, Goddard had become the first credible American to explore mathematically the idea of adopting rocket propulsion to reach high altitudes. Hoping to someday make money on his ideas, Goddard applied for patents, eventually receiving over two hundred of them, including the first for a multistage rocket. During World War I, Goddard worked with the U.S. Army, developing a tube-based rocket launcher that later became the bazooka, a light infantry weapon widely used in World War II.

Goddard was an academic, but he wanted to build and launch his own rockets to prove his newfangled theories. He argued that Isaac Newton’s third law of motion—for every action, there is an equal and opposite reaction—applies to motion in space just like it does on Earth.

His ideas were discussed in newspapers across the country, but not always favorably. The New York Times said Goddard “lacked the knowledge ladled out daily in high schools,” arguing that his rocket would not perform in space because it would have no atmosphere to push against.

Other aeronautical engineers supported Goddard’s argument that a rocket could function in a vacuum, and Goddard soon found a way to prove his case. Speaking before an assembly of his students, he rigged a .22-caliber pistol atop a revolving spindle, loaded it with a blank cartridge, inserted it into a glass container, then drew out all the air from the container to simulate the vacuum of outer space. When he fired the gun electronically, it kicked back and made four revolutions inside the jar, dramatically showing thrust and velocity. Goddard concluded by saying, “So much for the New York Times.” More than fifty other experiments proved that rocket propulsion would work in the void of outer space.

By 1921, Goddard was convinced that he could achieve greater thrust in his rockets by switching from solid fuel (such as gunpowder) to liquid fuel (such as gasoline and liquid oxygen). To test his ideas, he needed money. In an effort to raise funds, he promoted the idea that he was designing a rocket that could reach the moon. He teased the public imagination, announcing that he had received nine applications from fearless men who wanted to soar to the moon in the first rocket. Of course, he was not actually planning to send a rocket to the moon, but that didn’t matter. Across the country, people imagined a moon launch, and people asked one another: Would you go?

In the early 1920s, Goddard’s experiments generated excitement not only in the United States but also in Germany, where Hermann Oberth, a German national born in Romania, was working on similar ideas. Like Goddard, Oberth had been fascinated with the idea of space travel since reading Verne’s From the Earth to the Moon. Oberth reached out to Goddard, and the two scientists began a friendly correspondence. In 1923, Oberth published a book claiming that liquid-propelled rockets could escape the Earth’s atmosphere, making interplanetary travel possible.

Oberth’s book soon reached the young Soviet Union, which had only come into being in 1922, in the long wake of 1917’s Russian Revolution. While the country was still largely closed off from the Western world, news of Goddard’s and Oberth’s research in space exploration found its way in, and the two scientists became heroes to university scientists and the Soviet people in general. This newfound enthusiasm for rocketry also helped rescue the career of the Soviet Union’s own rocket genius, Konstantin Tsiolkovsky, who had written similarly about rockets in papers and books but had gotten little acclaim.

Back in Germany, someone who would eventually play a huge part in the development of space rocketry was still a bookish young boy who played piano and dreamed of becoming a composer. Born on March 23, 1912, Wernher von Braun became fascinated by the stars and rocketry at age twelve. Having read about automobiles powered by rockets, Wernher built a contraption using a wagon with six large firework skyrockets fastened to the back. He lit the fuse on a public street and the rockets took off, completely out of control and trailing a comet’s tail of fire. Fortunately, no one was injured, but even though he was briefly taken into custody by the police for his stunt, von Braun was ecstatic. It was the beginning of a lifetime of rocketry experiments.

In the United States, Goddard’s promised launch of the first liquid-fueled rocket had been repeatedly postponed. Finally, on March 16, 1926, Goddard and two assistants gathered on a snowy cabbage field in Auburn, Massachusetts, to conduct the experiment. Goddard mixed liquid oxygen with gasoline in the rocket’s combustion chamber, and his friend used a blowtorch to touch off the black-powder igniter. The ten-foot-tall rocket lifted into the sky, reaching an altitude of forty-one feet in two seconds, averaging sixty miles per hour, before crashing back to Earth.

The experiment was a success. No one could deny the viability of liquid-fueled propulsion, which provided greater thrust than gunpowder while allowing greater control over how long the rockets burned. He continued with his experiments, leading up to his ambitious test of the world’s first multistage rocket on July 17, 1929. This test involved a larger version of his early designs, with a series of liquid-fuel compartments designed to go off in succession. It also carried a barometer, a thermometer, and a camera.
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Robert H. Goddard poses with a liquid-fueled rocket contraption on March 16, 1926, in Worcester, Massachusetts. Although this 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.


This time, when his team lit the fuse, the rocket released a series of sonic roars that could be heard two miles away as the rocket shot ninety feet in the air. When neighbors looked up, they saw something falling to Earth and thought a pilot had fallen out of an airplane. They called for ambulances, police cars, and a search plane to assist with the disaster. When the residents learned that Goddard had been conducting his experiment, they forbade him from ever launching another rocket inside city limits, forcing him to find another launch site.

In Germany, Professor Hermann Oberth wasn’t faring much better. He had a hard time raising money for academic research, so he agreed to look to private sources of funding. In 1928 he had been hired by a movie director to build a working rocket that would be launched as publicity for the film’s premiere. The rocket wasn’t ready by showtime, so he didn’t get any additional financial support from the company.

In 1930, Oberth befriended a new student at the Technische Hochschule Berlin (Technical University of Berlin): Wernher von Braun, the young man with the wagon rocket. On a couple of occasions, von Braun began helping the older scientist with his innovative rocket experiments and also worked as a fund-raiser for their research. For a time, one of von Braun’s responsibilities was to spend eight hours a day manning a display on space exploration at a Berlin department store, asking for money. As part of his pitch, von Braun would say, “I bet you that the first man to walk on the moon is alive today somewhere on this Earth!” As it turned out, he was right: That very year, future moonwalker Neil Armstrong was born on a farm outside of the small town of Wapakoneta, Ohio.

In the United States, Goddard was also desperate for funding. Fortunately for him, he was approached by the famous Minnesota aviator Charles Lindbergh, who was interested in the idea of rocket-powered planes. Just two years before, in May 1927, Lindbergh had become the first aviator to fly solo nonstop across the Atlantic aboard his plane Spirit of St. Louis, a feat that had turned him into a worldwide celebrity. After meeting with Goddard, Lindbergh convinced New York philanthropist Daniel Guggenheim to support his theoretical research and experiments. Through his Guggenheim Fund for the Promotion of Aeronautics, Guggenheim offered Goddard $100,000 (almost $1.5 million in today’s dollars), in payments divided over four years. With this funding in place, Goddard moved his rocket experiments to Roswell, New Mexico. It was an ideal site for his work, a desertscape offering flat and dry terrain, uncloudy weather, and a sparse population. Experimenting with rockets in a crowded town or city would just have been too dangerous.

Out in the desert, away from the public glare, Goddard made steady progress. In the spring of 1937, he launched a rocket that reached an altitude of nearly 9,000 feet in just 22.3 seconds. Even as Goddard worked as America’s only serious rocket experimenter, the field of rocketry was moving in a more threatening direction on the other side of the globe, as Europe was edging ever closer to another world war.





Chapter Three

Rocketing into Battle

As the 1930s began, John F. Kennedy was twelve years old and living in Westchester County, New York. Both his father and mother traveled often, sometimes staying away for months at a time. Jack looked to his older brother, Joseph Jr., as a role model for all that he did—and did not—want to become. Joe was smart and driven and he seemed to be born for greatness. But he could also be bullying and quick-tempered, especially when under pressure.

In late October 1929, the U.S. stock market crashed, ushering in the Great Depression, an era of widespread bank failures, job losses, and poverty. Jack’s family continued to live in luxury, but his parents didn’t want their son to be soft and feel entitled, so they pushed him to be as tough and resilient as his older brother. Jack was burdened with high expectations, but he almost always met the demands with confidence and good cheer.

When Jack was eleven years old, a story by writer Philip Francis Nowlan appeared in Amazing Stories magazine, detailing the adventures of an American World War I hero who falls into suspended animation and wakes up five hundred years in the future. Soon adapted into a daily newspaper cartoon and then a radio show, Buck Rogers became wildly popular among boys and girls, who avidly followed his adventures fighting Martians, outer-space pirates, and other evil invaders. Building on the craze, newspapers launched other science fiction comics. One of the most popular
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