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Dedicated to the nearly half-million men and women who made our first expeditions to the Moon possible. You performed miracles in less than a decade.
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Edwin E. “Buzz” Aldrin suited up and doing a final check of his communication system before boarding for the Apollo 11 mission.

























FOREWORD


On July 20, 1969, at 109:43:10 hours’ mission elapsed time, I stepped onto the lunar surface. The Apollo 11 mission that delivered us to that forbidding, rocky world was the culmination of a decade of intensive development and stunning human creativity, and that first landing forever changed how humanity looks at both itself and the heavens.


Neil Armstrong and I spent over two hours on the surface of the Moon. We set up a number of scientific instruments, spoke to the president of the United States, collected soil and rock samples, and conducted experiments in mobility, the physical nature of the lunar surface, and much more. We learned more about the Moon during our short visit than had been gleaned in all of human history. Five more Apollo crews explored the Moon, building on the knowledge gained from our first brief visit.


Now we stand on the threshold of a new space age. After decades working in Earth orbit with the space shuttle and the International Space Station, humanity is seriously considering how to send humans to explore what lies beyond. New rockets from companies like SpaceX, Blue Origin, and United Launch Alliance are poised to open new vistas in the heavens. Other nations and several private companies are pursuing space exploration with their own programs, and increasingly in partnership. My own designs for cycling spacecraft to efficiently take humans to Mars are gaining acceptance. The future of human space exploration and development is brighter than ever.


But this all began with those early, tentative forays into the heavens during the space advances of the 1960s, which led to those first steps on the moon in 1969. I’m proud to have been a part of that incredible journey, as are my fellow astronauts who followed us to the Moon. I’m also grateful to the 400,000 men and women who built the Apollo program, the American public who supported it, and the amazing accomplishments in space that have followed. Now it’s time to step up our commitment to space, and I’m pleased to say we are doing so.


As I think about what space adventures await us, it’s hard to believe that it has been five decades since Neil and I walked on the Moon. I may be biased, but I think it was the high point of the twentieth century with regard to human achievement, and it shows what we can accomplish when we work together toward a great and worthy goal. My memories of that first journey and landing are still clear and will be with me forever. I hope you enjoy reliving those wonderful moments with me in this book.


Ad Astra!
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Buzz Aldrin


Astronaut and Global Space Statesman


National Space Society Board of Governors

























INTRODUCTION



NASA and I were born just two years apart. I entered this world in 1956, and America’s space agency was founded in 1958. My own lifelong fascination with space exploration and science grew in parallel with the Gemini program of the mid-1960s, and as it evolved into the Apollo flights, I became hooked. Mankind was going to the Moon, and I read everything I could get my hands on about the program.


Even to my young mind, this was humanity’s greatest undertaking: the dramatic extension of our species beyond Earth and the opening of the final frontier. The Apollo program was the first step in the exploration of the cosmos I’d seen just a few years earlier on science-fiction shows like Star Trek and Lost in Space and read about from writers such as Robert Heinlein and Ray Bradbury. And, in contrast to many of those tales, which represented a kind of “strap it on and go” approach to spaceflight, NASA executed its programs with calm efficiency, discipline, and determination. And, of course, America had to beat the mighty Soviet Union, who for so had long bested the US in spaceflight firsts, in their decade-long competition to land people on the Moon.
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President Dwight D. Eisenhower (center) signed NASA into existence in 1958. Here, he is ceremoniously appointing T. Keith Glennan (right) and Hugh L. Dryden (left) its administrator and first deputy administrator, respectively, at the agency’s opening.





But for a young person desperately interested in spaceflight, the 1960s were a trying decade. At the time, there were just three dominant television networks in the United States and only a handful of periodicals that routinely covered spaceflight and NASA. The books available on the topic were few, and those you could find were aimed at either young children or adult readers—there was not yet the plethora of reading material that would emerge during the following decade. During the long and challenging time leading up to that first Moon landing, just a few popular magazines and the occasional TV news brief covered the events in a manner meant for kids my age. It was hard to get my hands on a lot of material I could really understand, but this changed during the flights of Apollo 8 and Apollo 11, as the media swept in to cover the story of the century. Once we were on our way to the Moon, instead of just planning, the world became glued to TV sets and radios, following these missions of drama and discovery moment by moment.
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A broadcast image from the Apollo 11 Moon landing with a somewhat surreal caption.





The Apollo 11 mission is undoubtedly one of the most famous and renowned accomplishments in human history. I was twelve years old when a Saturn V rocket launched the Command Module Columbia and the Lunar Module Eagle on a path to the Moon. I dragged the two televisions in our house into the living room (no small task in an era when TVs were the size of dishwashers). Both were black and white, befitting the gray and grainy transmissions from the mission. With my dual-screen setup I was able to view two networks at once—my own private Mission Control.


The evening of that first short Moonwalk came and went all too quickly. I’d followed every minute of the mission, from launch preparation to the dramatic narration of liftoff by Jack King, NASA’s launch commentator, to Walter Cronkite’s rapt updates of the mission on CBS. As Cronkite narrated the dangerous first landing on the Moon, assisted by Wally Schirra, a recently retired astronaut of much renown, I choked up along with them as the first transmission came back from the lunar surface—“Houston, Tranquility Base here. The Eagle has landed.” Across the bottom of the screen scrolled a title, for the first time ever, “Live from the surface of the Moon.” Those words alone were enough to strain the imagination. Schirra said, “Oh, Jesus.” Cronkite huffed a breath and said, “Wally, say something. . . . I’m speechless!”


It was glorious.


What few in the public really understood at the time was just how fragile the space hardware was, and how dangerous the lunar missions were. The Apollo program operated right at the edge of 1960s technology, and the incredible string of successes—even the safe return of the crew of Apollo 13—is a testament to the unwavering dedication of a young and vibrant NASA. The fact that we have not returned humans to the Moon since 1972 is one indication of the complexity and risk associated with the task. We owe those pioneers of the space age a lot.


This intense interest and media coverage of NASA’s missions unfortunately would not last. By the middle of the Apollo 14 Moonwalk, when it was clear that there would be no Apollo 13–style life-and-death spectacle, the TV networks switched over to “regularly scheduled programming.” Imagine that! While men were exploring the Moon, soap operas and sitcoms dominated the airwaves. CBS, NBC, and ABC switched over to As the World Turns, Days of Our Lives, and General Hospital. The smaller, local networks ran I Love Lucy reruns.


I’ve never really forgiven them.


Despite the dizzying and dazzling heights we had achieved, by 1972, it was all over. Apollos 18, 19, and 20 had been cancelled, allegedly for fiscal reasons, and the Nixon administration had already tossed the Apollo hardware into museums and onto the scrapheap of history. One more Saturn V would launch Skylab, followed by three Saturn 1Bs carrying crews to the station, and a Saturn 1B and Command Module would link up in orbit with a Soviet spacecraft, but the monumental missions to the Moon were over. None of us could have imagined it would come to such an abrupt halt when the massive program was building up, but that’s what happened. The brilliant engineering and overwhelming technological prowess that fueled the Apollo program were channeled into the space shuttle, and for the next four decades, NASA explored Earth orbit with steadily declining budgets.


Thankfully, though, popular interest in space is on the upswing, and at the fiftieth anniversary of the first Moon landing, we again stand on the brink of a new space age. A number of nations have plans to put humans into space within the next few years: China will build a large modular space station, India will soon fly its first crew into orbit, and NASA and its international partners will begin the assembly of a lunar orbiting station. Not to mention the private entrepreneurs, the brilliant and determined billionaires of the new space age who will soon fly crews into orbit, to the Moon, and, if Elon Musk has his way, to Mars.


Unlike during my childhood, today we have thousands of specialty media outlets serving space and science audiences, from online venues to specialty cable networks to niche print and e-book publishers. The new space age we are entering will be covered as never before, and it’s a blessing for those of us who love space exploration. We are at the cusp of a bright, new era, and I’m thrilled to see it arrive at last.


But it all really started with the voyages of Apollo, the first time humanity left the cradle of Earth orbit. The bravery of the men who traveled to the Moon, and the dedication of the half-million souls who labored to send them there, will always live on in my heart. Some may remember the Kennedy administration as “Camelot,” and for me, that shining time when humanity first reached beyond our planet to another world is the twentieth century’s brightest moment.


It is my honor and my privilege to share the magnificent voyage of Apollo 11 with you in this fiftieth-anniversary celebration of the mission. From its bold inception, through its seemingly insurmountable challenges, and to its ultimate and hard-won triumph, I hope you enjoy the journey and feel the spark of excitement for all the adventures into space yet to come.


And now . . . let’s go to the Moon!
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An artist’s rendering of the roll-out of the Apollo 11 Saturn V from NASA’s Vehicle Assembly Building (VAB) at the Kennedy Space Center, May 20, 1969. It was headed to the launch pad.
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Neil Armstrong in the Lunar Module simulator, training for the Apollo 11 landing.


























CHAPTER 1


“PROGRAM ALARM!”


“THE LUNAR LANDING OF THE ASTRONAUTS IS MORE THAN A STEP IN HISTORY; IT IS A STEP IN EVOLUTION.”


—New York Times editorial, July 20, 1969


ON JULY 20, 1969, THE BLEAK EXPANSE of Mare Tranquillitatis—Sea of Tranquility—sat roasting in the sun, as it had for the past 4 billion years. The relatively flat basin was formed when basaltic lava flowed into the vast region during the violent formation of the Moon; it is one of the dark blobs you see when you gaze at the body. Roughly 540 miles (870 km) across, the region took shape about 600 million years after the initial formation of the Moon.


Utter silence filled the void. Bleached rubble overlay the basaltic plain, ranging in color from chalky gray to cocoa brown. The view to the horizon revealed a flat expanse, relieved only by a few low crater ridges. Due to the curvature of the surface, the edge of the horizon fell away quickly, just 1.5 miles (2.4 km) in the distance. With no atmosphere to moderate temperatures, the sunlit sides of the rocks and boulders littering the plain reached well over 200 degrees Fahrenheit (93°C), while the shadowed sides plunged to −250 (−157°C). The landscape had an oddly smooth, worn quality due to billions of years of bombardment by micrometeorites but had been otherwise unchanged since its formation. The Sea of Tranquility was a museum of the early solar system, 4 million millennia old.
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The Sea of Tranquility, landing site of Apollo 11, as seen from NASA’s Lunar Reconnaissance Orbiter.
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The Eagle at “pitchover,” when Armstrong rotated the Lunar Module over from flying horizontally to flying “forward,” so that they could see the lunar surface, far below.





But one change—the first major event in hundreds of millions of years—was about to occur. An infinitesimal occurrence in the history of the Moon, but a life-changing one for the small blue planet hanging in the sky, was imminent. High above and just over the lunar horizon, a tiny spacecraft had just ignited its rocket engine and was plunging toward the cratered expanse. Above that, a small companion spacecraft, crewed by a lone astronaut, orbited, awaiting the return of two brave explorers.


After nine years of crushing effort, Apollo 11 had arrived at the Moon.


“GO FOR POWERED DESCENT”


In the tiny aluminum craft rushing toward the surface, a scratchy radio transmission came through the headsets of the two astronauts standing inside, held in place by elastic straps connected to the floor. Neil Armstrong and Buzz Aldrin concentrated on their tasks—Armstrong, mission commander, monitored the view out the window as the Lunar Module (commonly abbreviated as LM, pronounced “lem”) slowly orbited, and Aldrin, LM pilot, fussed with the radio controls, trying to improve reception.


The men could barely make out the instructions coming up from Earth because they were having difficulty keeping the small antenna on their spacecraft aimed at their home planet. Mike Collins, their companion in orbit high above, was relaying instructions as he could, and the most important of these was just coming in.


A garbled “Eagle, Houston. If you read, you’re go for powered descent. Over,” echoed through the metal interior of the LM. The voice was that of capsule communicator, or CAPCOM, Charlie Duke, another Apollo astronaut at Mission Control back in Houston, Texas. The CAPCOM served as the voice link between Mission Control and the astronauts in flight. Mike Collins, orbiting above in the Command Module (CM) Columbia, relayed the instruction: “Eagle, this is Columbia. They just gave you a go for powered descent.” Aldrin confirmed receipt of the message.
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From the original Apollo 11 Flight Plan, the lunar landing profile.
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The S-band antenna on the Lunar Module was steerable to maintain communication with Earth and, if necessary, the Command Module. It was adjustable via Aldrin’s control panel. There was also an omnidirectional antenna as a backup in case the S-band antenna lost contact.





This was it. They were about to be the first two humans to land on the Moon . . . or not.


It was the “or not” part that was vexing. For almost a decade, NASA (the National Aeronautics and Space Administration) and its contractors had been working full-out, in grinding overtime on multiple shifts, to bring its spaceflight efforts to this single moment: landing Americans on the Moon. But such a landing was far from assured; only twice before had Apollo spacecraft flown to the Moon, and neither had landed—Apollo 8 had orbited for about a day and come home, and Apollo 10 had flown a “dry run” in which the LM made a daring low-altitude sweep past the lunar surface before boosting back to the orbiting Apollo CM overhead. Apollo 11 would be the first actual landing attempt. So, as Gene Kranz, the flight director during the landing later said, “From this point forward, we would have one of three outcomes. We would land on the Moon, we would abort while trying to land, or we would crash. The last two were not good.”1
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A NASA-created rendering of what the Apollo 8 spacecraft would have looked like orbiting the Moon in 1968.





Not good indeed. But the pair inside the LM were not thinking of alternative outcomes at this moment. They were intensely focused on getting down to the gray surface, which was slowly growing larger in the windows of their frail landing craft.
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The view out of Aldrin’s window in the Apollo 11 Lunar Module midway between the Earth and the Moon.





Their intensive training would soon pay major dividends. The highest compliment an Apollo astronaut could give to their massive support team back in Houston and the ground team in Florida at the Kennedy Space Center, where the rockets launched from, was to say, “The mission was just like the simulations.” Indeed, they had simulated all phases of the Apollo 11 flight hundreds and hundreds of times. The simulation supervisors—known as Sim Sups—threw all kinds of nasty problems at the astronauts to sweat out in the safety of Earth-bound simulators to see how they would do. To be specific, Armstrong had spent 959 hours in various kinds of training for this flight, and Aldrin 1,017 hours. About a third of that had been in LM simulators. So far, their experience over the Moon had earned that desired compliment—it was just like the simulations.


And then, suddenly, it wasn’t.
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Cover from the 1965 Lunar Excursion Module Familiarization Manual, an early guide to basics of the lunar lander. As the Apollo program progressed, the delightfully dramatic nature of the illustrations on such documents waned.






“IT’S A 1202 . . .”



The first of many complications had just inserted itself into the landing—the radio transmissions from the LM dropped off the screens at Mission Control. The lost signal carried not just the voices of the astronauts, but also data from multiple onboard systems, which allowed controllers in Houston to monitor the landing. Without that data, they were unable to fully support the crew. Aldrin manually activated a secondary, omnidirectional antenna, which forced him to take his eyes off the all-important readouts from the onboard computer. This antenna was less accurate than the primary antenna, but it had a wider field of view, requiring less finesse to aim properly. The data link soon came back online.


The next problem took a bit longer to spot—Armstrong realized that they were about 3 miles (5 km) off-target, flying ahead of where they wanted to be. This was due to a number of factors, but primarily, there had been some residual air in the docking tunnel of the CM, and when the LM uncoupled, it got a slight Champagne cork–like pop. That is all it took to throw them off course by miles. Armstrong said only, “Our position checks downrange show us to be a little long.”


Moments later, CAPCOM Duke said, “Roger. You are go. You are go to continue powered descent. You are go to continue powered descent.”


Then the data link to the ground dropped out again.


As Armstrong continued to maneuver the LM toward a proper orientation for landing, the fuel, which was now down to about half its original load, began to unexpectedly slosh around in the onboard tanks, making the spacecraft wobbly and harder to control. Complication number three.
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The Landing Point Designator (LDP) etched into the glass of the Lunar Module’s window provided a low-tech but fail-safe way for Armstrong to check the accuracy of his navigation to the lunar surface. From the Lunar Module Operations Handbook.





Then came a transmission that caused many hearts to skip a beat in Mission Control. In a cool but urgent tone, Armstrong said, simply, “Program alarm.” The onboard computer, critical to a successful landing, had been steadily displaying ever-changing readouts of their orientation and altitude. It now locked up, displaying four unforgiving green digits: 1202. The altitude and rate indicators were frozen, and the 1202 error code appeared to indicate that something was wrong with the computer or its programming. This meant the possibility of having to abort the landing—a dangerous operation at any time.
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Armstrong and Aldrin were approximately at the point indicated in this Apollo 11 press kit rendering from 1969 when the Apollo Guidance Computer locked up with the 1202 error.
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The Lunar Module’s digital computer, the Apollo Guidance Computer. In mid-landing, the screen to the right suddenly displayed the 1202 alarm . . . and little else.





With thinly veiled impatience, Armstrong followed with, “Give us a reading on the 1202 program alarm.” They were at about 33,000 feet (10,000 m) and descending fast.


In Mission Control, there were blank stares on some faces, while other controllers flipped rapidly through their notes—nobody knew immediately what a 1202 alarm was, given the intense complexity of the Apollo Guidance Computer’s (AGC) programming.


The descent was at an impasse. As Aldrin later said, “In simulations, someone’s training you to give a certain response. So you want to do the right thing in the simulation. When it’s not a simulation, you want to do the right thing to get the mission done.”2


Armstrong summed it up more succinctly: “We had gone that far and we wanted to land. We didn’t want to practice aborts.”3


The landing of the first humans on the Moon hung in a precarious balance.
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Wernher von Braun’s V-2 rocket, launching from Germany in a 1945 British test after the war.























CHAPTER 2


RACE TO THE MOON


“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 . . .”


—John F. Kennedy, speech at Rice University, September 1962


AMERICA’S JOURNEY TO THE MOON did not start out on a promising note, despite the fact that the nation’s technological prowess in the preceding decades seemed to indicate that such an undertaking would be an assured success.


Since the Allied victory in World War II, in which US dominance in technology and industrial capability had quite literally won the day, the country had considered itself the frontrunner in innovation. The Soviet Union emerged from that conflict a battered, ruined nation, barely able to feed its starving population. Europe, which was divided between the Western allies and Soviet-dominated nations, was also shattered by the effects of war and was slowly rebuilding itself. Japan was recovering from the devastation of nearly a decade of war and twin atomic bombings. Of the combatants and their associated states, only the US, exhausted yet physically untouched by years of warfare, emerged relatively unscathed. By the late 1950s, there was a new car in most driveways, 50 million televisions had sprouted in American living rooms, and modern appliances eased domestic drudgery in most kitchens. The economy was humming along to a peak in the 1960s. Life was good in America.
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Ground zero of a V-2 impact in London, 1945.





In the meantime, the Soviets were rebuilding furiously, drawing upon any possible advantage to do so. By the middle of the 1950s, they had managed to manufacture not just an atomic bomb but also, and far more worrying to the West, a hydrogen bomb, liberally aided by years of espionage that spirited away secrets from the US. And while their economy was not robust by capitalist standards, they were emerging as the second global superpower—a challenge to the US. This was not just in military terms, but soon also in technology and science. By the late 1950s, in no area was this challenge felt more keenly than spaceflight.
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A V-2 rocket engine, retrieved from an impact site in London, 1944.





While scientific achievement was a goal in space research, it was largely window dressing for the ongoing quest for military power. In the aftermath of World War II, both nations had built their nuclear arsenals to frightening levels with increasingly modern technology, but the delivering of incandescent destruction to their enemies still depended on bomber aircraft. These lumbering airplanes would have to fly across thousands of miles of heavily defended terrain (and, in the case of US-based targets, open ocean) to drop their deadly payloads. Enormous sums were spent building better bombers, but by the early 1950s, rockets that could deliver nuclear destruction to the enemy were being aggressively pursued. Once launched, they could not be stopped. Both countries poured money into the development of intercontinental ballistic missiles (ICBMs), and this was the real genesis of space exploration.


The earliest missile effort was the V-2 rocket, brainchild of Wernher von Braun. Von Braun was a prodigy in German rocketry. He joined the Nazi party in 1937, at age twenty-five, because he saw it as the only way to continue his pursuit of rocketry. As the country headed toward war, he was recruited to head the German army’s rocket program in Peenemunde. His mandate? To develop the first guided ballistic missile in history; one that could attack targets in England, Holland, Belgium, and other adjacent nations. By midwar, London, Antwerp, and other European capitals were feeling the brunt of von Braun’s ingenious yet fearsome design.


As Germany slid into defeat in 1945, von Braun realized that he had a choice to make: he could surrender either to the advancing Russians or to the American army. Knowing of the depredations inflicted upon the Soviets by the German army, von Braun chose the US. After turning himself over to the US Army, von Braun and hundreds of his associates were taken out of Europe and relocated to America along with much of their missile-making hardware. When the Soviets invaded Germany, they captured whatever—and whomever—the Allies had left behind. Thus was born the rocketry efforts of both superpowers.


A SHOCK TO THE WEST


In America, von Braun continued to refine his designs, and the Redstone missile that carried the first flights of the Mercury program was developed from the V-2. In the USSR, German and Russian engineers perfected the R-7 rocket—a significant departure from the V-2 design, but with similar roots. Both were designed to deliver nuclear warheads, and variants of each ultimately flew the earliest satellite launches. The Soviets launched their first satellite, Sputnik, on October 4, 1957.


This was a shock to the West and a profound wake-up call in the competition for achievement in spaceflight. Western governments had known that the Russians were working on satellites and missiles, but they were caught flat-footed when the first orbital satellite launch occurred. While Sputnik was just a 2-foot-wide (61-cm), 184-pound (83-kg) sphere that did little more than transmit an electronic beep to the world, the launch of Sputnik 2, which followed less than a month later, was much more alarming. It carried a 13-foot-long (4-m), 1,100-pound (500-kg) capsule with a live dog inside. While technically impressive overall, this payload also approximated the weight of a nuclear warhead—one capable of being dropped anywhere on the United States from orbit. There would be no stopping such a weapon.


In the US, the navy had been tasked with launching America’s first satellite. Project Vanguard would use a purpose-built rocket, in part to show the world that this was a purely peaceful undertaking that was not being launched on a repurposed missile. Both the Vanguard rocket and satellite were far smaller than their Russian counterparts—the Vanguard satellite was about the size of a grapefruit. When a launch was attempted in December 1957, a full two months after the success of Sputnik, it failed spectacularly on live television. The world watched as the rocket exploded on the pad and the tiny satellite toppled off the top of the booster, falling through the fireball and rolling across the tarmac. It was ultimately found jammed under a dumpster, still beeping away.
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Sputnik was launched by the Soviet Union in October 1957, shocking the Western powers.
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The failure of the US Navy’s Vanguard Test Vehicle 3 (TV3 for short) launch attempt in December 1957 was televised to the world.
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From left to right, William Pickering, James Van Allen, and Wernher von Braun hold up a replica of Explorer 1 at a press conference after the launch of America’s first satellite on January 28, 1958.





Between the Soviet success and the Vanguard failure—variously labeled by the media as “Flopnik,” “Kaputnik,” and “Stayputnik”—the US government became increasingly distressed. Officials had not wanted to use von Braun for a public role in the American space program, in part due to his Nazi past, but with the Soviet triumph, all bets were off. When asked what he could accomplish after the Vanguard failure, a frustrated von Braun stated that he could get a satellite in orbit “in ninety days.” Desperate after “Flopnik,” the government turned him loose on the project, and Explorer 1 was launched in less than sixty days—atop a repurposed Redstone missile—on January 28, 1958. With a successful US satellite launch, the space race went into high gear.


NASA was created later that year, officially making US efforts at spaceflight a civilian undertaking, with the air force continuing to develop nuclear missiles. In truth, the two remained blended for much of the 1960s, with NASA missions flying on air force rockets until 1966. In contrast, the Soviets kept their human spaceflight program under tight military control.


This Soviet program continued to produce one impressive spaceflight first after another: the first orbital satellite, the first living thing in space (the dog Laika on Sputnik 2), the first spacecraft to fly past the Moon’s orbit, and more. This was profoundly embarrassing to the United States, which steadfastly denied that it was in a race with the Soviets but was nonetheless painfully aware of being seen as second best by both domestic and international media. Perception was important during the Cold War, and a second-class technological and military power would lose support in the international community. That support—especially from nonaligned countries deciding whether to follow the doctrine of Communism or Democracy—was deemed critical by US leaders. In a bifurcated world where most countries would have to decide on alignment with one superpower or the other, the United States could not afford to lose influence.


SOVIET MEN, AMERICAN CHIMPS


The embarrassments were not over yet. By 1960, both countries were racing to put the first human in space. The Soviets were working on their R-7 and the Americans on von Braun’s far smaller Redstone, and later the larger and more powerful Atlas rocket. Both programs were moving along at a rapid pace, with NASA flying a chimpanzee named Ham (honoring the Holloman Aerospace Medical Center, an air force clinic in New Mexico) on January 31, 1961, aboard the new Project Mercury space capsule. There were concerns over how spaceflight might affect humans, and flying a primate first allowed doctors to study its responses to weightlessness. This was merely a sixteen minute suborbital flight, since the Redstone booster being used was not capable of propelling the capsule into Earth orbit. Ham returned agitated but unharmed, and preparations went into overdrive to launch the first US astronaut into space.


Then came the ultimate in one-upmanship. On April 12, 1961, the Soviets launched Vostok 1, with cosmonaut Yuri Gagarin aboard. He made a single orbit of the Earth and then reentered, landing in Siberia 108 minutes after launch. The world celebrated the achievement, with the US government reluctantly sending a congratulatory message to the Soviet leadership, even while nursing its wounded pride. Once again, the USSR had outshone America’s finest.


NASA finally launched a manned Mercury flight on May 5, 1961. This was another suborbital jaunt, just over fifteen minutes in duration, but it showed that the Mercury spacecraft could be trusted with a human passenger. America finally had its “man in space.” The lone passenger was Alan Shepard, the first pick among the original seven Mercury astronauts chosen in 1959. Despite a ticker-tape parade in New York City and a presidential medal, the achievement rang hollow. The Soviet Union still held all the records. It had flown two more dogs into orbit and returned them to Earth alive in 1960, launched the first spacecraft to Venus in 1961 (though its radio failed before the flyby, it was still a notable accomplishment), put the first human into orbit, and would continue to chalk up spaceflight firsts for many more years.
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Ham, the first chimpanzee to fly in space, prepares for the first “crewed” Mercury flight.





This was galling to US leadership in general, and specifically to the newly elected president, John F. Kennedy, who entered the office in January 1961. Frustrated with the Soviet Union’s ascendancy in both orbit and world opinion, Kennedy tasked his vice president, Lyndon B. Johnson, to poll leaders in NASA, the aerospace industry, and the military to ascertain what goal the United States might attempt that would assure it of a “win” in the space race.
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Alan Shepard became America’s first human in space, launched aboard the first manned Mercury capsule on May 5, 1961.





With the results of this poll in hand, Kennedy gathered his advisors and a few key NASA chiefs to plan something audacious in an attempt to burnish America’s technological image. It would not be an easy task. Johnson had reported back that there was precious little to crow about in domestic spaceflight achievements, but with a strong, committed effort, the US might be able to beat the Soviets to a Moon landing. Anything less ambitious, such as a crewed orbiting station or manned lunar flyby, could result in another second-place finish, or at best, a draw. Neither country yet had a rocket capable of delivering the required mass to the Moon’s surface for a manned landing, nor had either succeeded at navigating any machine successfully to a target beyond Earth orbit. Likewise, neither power had yet landed anything on another world. A manned lunar landing appeared to be the best technological challenge that would assure the US a firm “win” in space.


From a memo prepared for LBJ by NASA administrator James Webb and Secretary of Defense Robert McNamara, in May 1961:




We recommend that our National Space Plan include the objective of manned lunar exploration before the end of this decade. It is our belief that manned exploration to the vicinity of and on the surface of the Moon represents a major area in which international competition for achievement in space will be conducted. The orbiting of machines is not the same as the orbiting or landing of a man. It is man, not merely machines, in space that captures the imagination of the world.4





The summary from a letter to LBJ from Wernher von Braun, who by that time was widely regarded as the most capable rocketry expert in the free world, was even more urgent in tone: “Summing up, I would like to say that in the space race we are competing with a determined opponent whose peacetime economy is on a wartime footing. Most of our procedures are designed for orderly, peacetime conditions. I do not believe that we can win this race unless we take at least some measures which thus far have been considered acceptable only in times of national emergency.”5




[image: image]


Jerome Wiesner, Kennedy’s science advisor, was lukewarm on making the lunar landing program the sole focus of NASA’s efforts through the 1960s.





In the following weeks, Kennedy discussed the lunar landing idea with his trusted advisors. Many were for it; some, including Jerome Wiesner, Kennedy’s science advisor, did not want the entirety of the US’s national space effort focused on a lunar landing program. But while his voice was an important one, he was overruled, and on May 25, 1961, with only fifteen minutes of Alan Shepard’s suborbital Mercury flight to back him up, Kennedy took an audacious gamble in his address to the US Congress.


A MAN ON THE MOON


In a speech called Special Message to the Congress on Urgent National Needs, which outlined a number of national imperatives, Kennedy waited until the end to drop the largest bombshell of the second half of the twentieth century:




Space is open to us now; and our eagerness to share its meaning is not governed by the efforts of others. We go into space because whatever mankind must undertake, free men must fully share.


I therefore ask the Congress, above and beyond the increases I have earlier requested for space activities, to provide the funds which are needed to meet the following national goals:


First, I believe that this nation should commit itself to achieving the goal, before this decade is out, of landing a man on the Moon and returning him safely to the Earth. No single space project in this period will be more impressive to mankind, or more important for the long-range exploration of space; and none will be so difficult or expensive to accomplish. We propose to accelerate the development of the appropriate lunar space craft. We propose to develop alternate liquid and solid fuel boosters, much larger than any now being developed, until certain which is superior. We propose additional funds for other engine development and for unmanned explorations—explorations which are particularly important for one purpose which this nation will never overlook: the survival of the man who first makes this daring flight. But in a very real sense, it will not be one man going to the Moon—if we make this judgment affirmatively, it will be an entire nation, for all of us must work to put him there.6
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