

[image: Image]






Thank you for downloading this Simon & Schuster ebook.


Get a FREE ebook when you join our mailing list. Plus, get updates on new releases, deals, recommended reads, and more from Simon & Schuster. Click below to sign up and see terms and conditions.







CLICK HERE TO SIGN UP







Already a subscriber? Provide your email again so we can register this ebook and send you more of what you like to read. You will continue to receive exclusive offers in your inbox.








[image: Images]





TO NICOLAS


Who always reaches for the Moon, and whose footprints are on these pages, and on my heart





PREFACE



The Mystery of Moondust


Boy this thing sure flies nice.




Pete Conrad, Apollo 12 commander


at the controls of lunar module Intrepid, preparing to fly to a pinpoint landing on the Moon1





The Moon has a smell.


It has no air, but it has a smell.


Each pair of Apollo astronauts to land on the Moon tramped lots of Moondust back into the lunar module—it was deep gray, fine-grained and extremely clingy—and when they unsnapped their helmets, they immediately noticed the smell.


“We were aware of a new scent in the air of the cabin,” said Neil Armstrong, the first man to set foot on the Moon, “that clearly came from all the lunar material that had accumulated on and in our clothes.” To Armstrong, it was “the scent of wet ashes.” To his Apollo 11 crewmate Buzz Aldrin, it was “the smell in the air after a firecracker has gone off.”


All the astronauts who walked on the Moon noticed it, and many of them commented on it to Mission Control. Harrison Schmitt, the geologist who flew on Apollo 17, the last lunar landing, said after his second Moon walk, “Smells like someone’s been firing a carbine in here.” Almost unaccountably, no one had warned lunar module pilot Jim Irwin about the dust. When he took off his helmet inside the cramped lunar module cabin, he said, “There’s a funny smell in here.” His Apollo 15 crewmate Dave Scott said: “Yeah, I think that’s the lunar dirt smell. Never smelled lunar dirt before, but we got most of it right here with us.”2


Moondust was a mystery that the National Aeronautics and Space Administration had, in fact, thought about. Cornell University astrophysicist Thomas Gold warned NASA that the dust had been isolated from oxygen for so long that it might well be highly chemically reactive. If too much dust was carried inside the lunar module’s cabin, the moment the astronauts repressurized it with air and the dust came into contact with oxygen, it might start burning, or even cause an explosion. (Gold, who correctly predicted early on that the Moon’s surface would be covered with powdery dust, also had warned NASA that the dust might be so deep that the lunar module and the astronauts themselves could sink irretrievably into it.)3


Among the thousands of things they were keeping in mind while flying to the Moon, Armstrong and Aldrin had been briefed about the very small possibility that the lunar dust could ignite. It was, said Aldrin, “the worry of a few. A late-July fireworks display on the Moon was not something advisable.”


Armstrong and Aldrin did their own test. They took a small sample of lunar dirt that Armstrong had scooped into a lunar sample bag and put in a pocket of his spacesuit right as he stepped onto the Moon—a contingency sample in case, for some reason, the astronauts had to leave suddenly without collecting rocks. Back inside the lunar module the astronauts opened the bag and spread the lunar soil out on top of the ascent engine. As they repressurized the cabin, they watched to see if the dirt started to smolder. “If it did, we’d stop pressurization, open the hatch and toss it out,” explained Aldrin. “But nothing happened.”4


The Moondust turned out to be so clingy and so irritating that on the one night that Armstrong and Aldrin spent in the lunar module on the surface of the Moon, they slept in their helmets and gloves, in part to avoid breathing the dust floating around inside the cabin.5


NASA had anticipated the dust, and the danger. The smell was a surprise.


By the time the Moon rocks and dust got back to Earth—a total of 842 pounds from six lunar landings—the smell was gone. Scientists think the rocks and dirt were chemically reactive, as Gold theorized, but that the air and moisture the rocks were exposed to in their sample boxes on the way to Earth “pacified” them, releasing whatever smell there was to be released.


Scientists who have studied the rocks and dirt and handled them and sniffed them say they have no odor at all. And no one has quite figured out what caused it, or why it was so like spent gunpowder, which is chemically nothing like Moon rock. “Very distinctive smell,” said Apollo 12 commander Pete Conrad. “I’ll never forget. And I’ve never smelled it again since then.”6





In 1999, as the century was ending, the Pulitzer Prize–winning historian Arthur Schlesinger Jr. was among a group asked what the most significant human achievement of the 20th century was. In ranking the events, Schlesinger said, “I put DNA and penicillin and the computer and the microchip in the first 10 because they’ve transformed civilization.” But in 500 years, if the United States of America still exists, most of its history will have faded to invisibility. “Pearl Harbor will be as remote as the War of the Roses,” said Schlesinger. “The one thing for which this century will be remembered 500 years from now was: This was the century when we began the exploration of space.” He picked the first Moon landing, Apollo 11, as the most significant event of the 20th century.7


The leap from one small planet to its even smaller nearby Moon may well look modest when space travel has transformed the solar system—a trip no more ambitious than the way we think of a flight from Dallas to New York City today. But it is hard to argue with Schlesinger’s larger observation: in the chronicle of humanity, the first missions by people from Earth through space to another planetary body are unlikely ever to be lost to history, to memory, or to storytelling.


The leap to the Moon in the 1960s was an astonishing accomplishment. But why? What made it astonishing? We’ve lost track not just of the details; we’ve lost track of the plot itself. What exactly was the hard part?


The answer is simple: when President John Kennedy declared in 1961 that the United States would go to the Moon, he was committing the nation to do something we couldn’t do. We didn’t have the tools, the equipment—we didn’t have the rockets or the launchpads, the spacesuits or the computers or the zero-gravity food—to go to the Moon. And it isn’t just that we didn’t have what we would need; we didn’t even know what we would need. We didn’t have a list; no one in the world had a list. Indeed, our unpreparedness for the task goes a level deeper: we didn’t even know how to fly to the Moon. We didn’t know what course to fly to get there from here. And, as the small example of lunar dirt shows, we didn’t know what we would find when we got there. Physicians worried that people wouldn’t be able to think in zero gravity. Mathematicians worried that we wouldn’t be able to work out the math to rendezvous two spacecraft in orbit—to bring them together in space, docking them in flight both perfectly and safely. And that serious planetary scientist from Cornell worried that the lunar module would land on the Moon and sink up to its landing struts in powdery lunar dirt, trapping the space travelers.


Every one of those challenges was tackled and mastered between May 1961 and July 1969. The astronauts, the nation, flew to the Moon because hundreds of thousands of scientists and engineers, managers and factory workers unraveled a series of puzzles, a series of mysteries, often without knowing whether the puzzle had a good solution.


In retrospect, the results are both bold and bemusing. The Apollo spacecraft ended up with what was, for its time, the smallest, fastest, and most nimble and most reliable computer in a single package anywhere in the world. That computer navigated through space and helped the astronauts operate the ship. But the astronauts also traveled to the Moon with paper star charts so they could use a sextant to take star sightings—like the explorers of the 1700s from the deck of a ship—and cross-check their computer’s navigation. The guts of the computer were stitched together by women using wire instead of thread. In fact, an arresting amount of work across Apollo was done by hand: the heat shield was applied to the spaceship by hand with a fancy caulking gun; the parachutes were sewn by hand, and also folded by hand. The only three staff members in the country who were trained and licensed to fold and pack the Apollo parachutes were considered so indispensable that NASA officials forbade them to ever ride in the same car, to avoid their all being injured in a single accident.8


The astronauts went to the Moon, and their skill and courage is undeniable, and also well-chronicled. But the astronauts aren’t the ones who made it possible to go to the Moon.


The race to the Moon in the 1960s was also a real race, motivated by the Cold War and sustained by politics. It’s been only 50 years—not 500—and yet that part of the story too has faded.


One of the ribbons of magic running through the Apollo missions is that an all-out effort born from bitter rivalry ended up uniting the world in awe and joy and appreciation in a way it had never been united before and has never been united since.


The mission to land astronauts on the Moon is all the more compelling because it was part of a tumultuous decade of transformation, tragedy, and division in the United States. Civil rights protesters, led by the Reverend Ralph Abernathy, marched on Cape Kennedy on the eve of the launch of Apollo 11.


In that way, the story of Apollo holds echoes and lessons for our own era. A nation determined to accomplish something big and worthwhile can do it, even when the goal seems beyond reach, even when the nation is divided over other things. Kennedy said of the Apollo mission that it was hard—that we were going to the Moon precisely because doing so was hard—and that it would “serve to organize and measure the best of our energies and skills.” And to measure the breadth of our spirit as well.9


Putting spaceships and astronauts on the Moon, and bringing them back again, required surmounting 10,000 challenges. That extraordinary accomplishment was done by ordinary people, each, as Neil Armstrong said, taking one small step. Theirs is a story with unexpected surprises at every turn, like the moment when Armstrong, safely back inside the lunar module, took off his space helmet, took a breath, and discovered that the Moon has a smell.





1


Tranquility Base & the World We All Live In


In ancient days, men looked at stars and saw their heroes in the constellations. In modern times, we do much the same, but our heroes are epic men of flesh and blood.




William Safire


speechwriter to President Richard Nixon, text of an undelivered speech1





For the first Moon walk ever, Sonny Reihm was inside NASA’s Mission Control building, watching every move on the big screen. Reihm was a supervisor for the most important Moon technology after the lunar module itself: the spacesuits, the helmets, the Moon walk boots. And as Neil Armstrong and Buzz Aldrin got comfortable bouncing around on the Moon and got to work, Reihm got more and more uncomfortable.


The spacesuits themselves were fine. They were the work of Playtex, the folks who brought America the “Cross Your Heart Bra” in the mid-1960s. Playtex had sold the skill of its industrial division to NASA in part with the cheeky observation that the company had a lot of expertise developing clothing that had to be flexible and also form-fitting.2


It was when the cavorting started on the Moon that Reihm got butterflies in his stomach. Aldrin had spent half an hour bumping around in his spacesuit, with his big round helmet, when all of a sudden, here he came bounding from foot to foot like a kid at a playground, right at the video camera he and Armstrong had set up at the far side of their landing site.


Aldrin was romping straight at the world, growing larger and larger, and he was talking about how he’d discovered that you have to watch yourself when you start bouncing around exactly like he was bouncing around, because you couldn’t quite trust your sense of balance in Moon gravity; you might get going too fast, lose your footing, and end up on your belly, skidding along the rocky lunar ground.


“You do have to be rather careful to keep track of where your center of mass is,” Aldrin said, as if his fellow Earthlings might soon find this Moon walk advice useful. “Sometimes, it takes about two or three paces to make sure you’ve got your feet underneath you.”3


Reihm should have been having the most glorious moment of his career. He had joined the industrial division of Playtex, ILC Dover, in 1960 at age twenty-two, and by the time of the Moon landing, before he turned thirty, he had become the Apollo project manager. His team’s blazing white suits were taking men on their first walk on another world. They were a triumph of technology and imagination, not to mention politics and persistence. The spacesuits were completely self-contained spacecraft, with room for just one. They had been tested and tweaked and custom-tailored. But what happened on Earth really didn’t matter, did it—that’s what Reihm was thinking. There was only one test that mattered, and Aldrin was conducting it right there, right now, in full view of the whole world, on the airless Moon, with unabashed enthusiasm.


If Aldrin should trip and land hard on a Moon rock, well, a tear in the suit wouldn’t be a seamstress’s problem. It would be a disaster. The suit would deflate instantly, catastrophically, and the astronaut would die, on TV, in front of the world. That’s what Reihm was thinking about.


The TV camera, set up on a tripod, would have a perfect view. Aldrin ran left, planted his left leg, then cut to the right like an NFL running back dodging tacklers. He did kangaroo hops right past the American flag, but announced that this wasn’t a good way of moving around. “Your forward mobility is not quite as good as it is in the more conventional one foot after another,” he said. Then he disappeared from the camera’s view.


By this time Reihm could barely contain his fretfulness. “That silly bastard is out there running all over the place,” he thought.4


Seconds ticked by. The Moon base was quiet. Armstrong was working by the lunar module, his back to the camera. Suddenly Aldrin came dashing in from the left, straight across the landing site, Moon dirt flying from his boots. His narration back to Mission Control was calm, but his speed was anything but. He was doing a Moon run: “As far as saying what a sustained pace might be, I think the one that I’m using now would get rather tiring after several hundred feet.”5


Reihm was in a technical support room adjacent to Mission Control, with a group of spacesuit staff, standing by in case anything went wrong. Even though everything was going perfectly, and even though the whole point of the spacesuits was to explore the Moon, Reihm couldn’t wait for it to end. Why in the world was Aldrin acting crazy on the Moon, of all places?


Reihm’s worries weren’t unique to him. Eleanor Foraker had supervised the women who sewed the spacesuits, each suit painstakingly stitched by hand. When the jumping around started, she started thinking about the pressure garment, one of the inner layers of the spacesuit that sealed the astronaut against the vacuum of space. What if all that hopping and tugging caused a leak?


Joe Kosmo was one of the spacesuit designers on the NASA side. He was at home, watching with his family, thinking exactly the same thing Reihm was: “This is great. I hope he doesn’t fall over.”6


Reihm knew, of course, that the astronauts were just out there “euphorically enjoying what they were doing.” If the world was excited about the Moon landing, imagine being the two guys who got to do it. In fact, according to the flight plan, right after the landing, Armstrong and Aldrin were scheduled for a five-hour nap. They told Mission Control they wanted to ditch the nap, suit up, and get outside. They hadn’t flown all the way to the Moon in order to sleep.7


And there really wasn’t anything to worry about. There was nothing delicate about the spacesuits. Just the opposite. They were marvels: 21 layers of nested fabric, strong enough to stop a micrometeorite, but still flexible enough for Aldrin’s kangaroo hops and quick cuts. Aldrin and Armstrong moved across the Moon with enviable light-footedness.


Still, watching Aldrin dash around, Reihm could “think of nothing but, Please go back up that ladder and get back into the safety of that lunar module. When [they] went back up that ladder and shut that door, it was the happiest moment of my life. It wasn’t until quite a while later that I reveled over the accomplishment.”8


Reihm wasn’t thrilled by the Moon walk that he and his colleagues had worked for years to make possible; he was thrilled by its being over, by Armstrong and Aldrin going back inside, sealing the hatch, and repressurizing their cabin.


That anxiety—not just of one man but of a trio on the same team—seems such an unexpected reaction to the climax of the space program’s dash through the 1960s. For Sonny Reihm and Eleanor Foraker and Joe Kosmo, the moment of maximum triumph was also the moment of maximum risk: they knew the thousand things that might go wrong.


Reihm’s anxiety, in fact, is a kind of time machine.


We know how the story ended: every Moon mission was a success. Even Apollo 13, which was a catastrophe, was a triumph. Every spacesuit worked perfectly. Astronauts did trip and fall—they skipped, bunny-hopped, skidded to their knees, did pushups to stand upright, jumped too high, and fell over backward. As crews got more experience and more confidence, they would trot at high speed across the Moon’s surface—carefree—in that distinctive one-sixth-gravity locomotion. Once we got to the Moon, nothing much went wrong, not with the spacesuits or anything else.9


But the rockets and spaceships that flew the astronauts to the Moon were far and away the most complex machines ever created. The vast system of support assembled to manage those spaceships was far and away the most elaborate support in history for an expedition. There were so many ways things could go wrong that, for that first mission, President Nixon’s staff had a speech ready in case the astronauts died during the mission. That speech was written before they even blasted off.


Reihm’s anxiety takes us back to the moment when every spaceflight was dangerous and daring. Over and over, NASA pushed the limits of its experience and tested the reliability of what it had created—21 layers of spacesuit fabric—against the unforgiving forces of spaceflight physics. His anxiety takes us back to a moment when the standing and reputation of the United States around the world hung on the soaring ambition of its space program and on the success of those space missions.


Reihm’s anxiety is a time machine because it puts us back in the moments before anyone knew how the story would come out. And it’s a reminder of the mostly unsung men and women who made it possible for Armstrong and Aldrin to leave those distinctive bootprints at Tranquility Base.





Today the race to the Moon seems touched by magic. The Moon landing has ascended to the realm of American mythology. In our imaginations, it’s a snippet of crackly audio, a calm and slightly hesitant Neil Armstrong stepping from the ladder onto the surface of the Moon, saying, “That’s one small step for man, one giant leap for mankind.” It’s the video clip of the Saturn V roaring off the launchpad in Florida, with almost inhuman power, smoke and fire streaming behind it. It’s a brilliant color picture of an astronaut standing on the Moon, saluting the American flag. It’s a phrase: “If we can put a man on the Moon, why can’t we . . . ?”


It is such a landmark accomplishment that the decade-long journey has been concentrated into a single event, as if on a summer day in 1969, three men climbed into a rocket, flew to the Moon, pulled on their spacesuits, took one small step, planted the American flag, and then came home. How they got there, how many times they went, even why they went—the myth has polished all that away.


The Moon landing was 50 years ago, but the event itself has an immediacy in our minds—a singular brilliant destination, a well-scrubbed cast of astronauts, a well-ordered place called Mission Control staffed with people of calm competence, a series of astonishing accomplishments that managed to get more routine as they became more astonishing.


America reached the Moon without conquering it or capturing it. We landed, and the world came along with us. But the magic, of course, was the result of an incredible effort—an effort unlike any that had been seen before. Three times as many people worked on Apollo as on the Manhattan Project to create the atomic bomb. In 1961, the year Kennedy formally announced Apollo, NASA spent $1 million on the program for the year. Five years later NASA was spending $1 million every three hours on Apollo, 24 hours a day.10


On that day, May 25, 1961, when Kennedy asked Congress to send Americans to the Moon before the 1960s were over, NASA had no rockets to launch astronauts to the Moon, no computer portable enough to guide a spaceship to the Moon, no spacesuits to wear on the way, no spaceship to land astronauts on the surface (let alone a Moon car to let them drive around and explore), no network of tracking stations to talk to the astronauts en route. On the day of Kennedy’s speech, no human being had ever opened a hatch in space and gone outside; no two manned spaceships had ever been in space together or ever tried to rendezvous with each other. No one had any real idea what the surface of the Moon was like and what kind of landing craft it would support, because no craft of any kind had landed safely on the Moon and reported back. As Kennedy gave that speech, there was an argument—at MIT no less—about whether engineers could do the math required, could do the navigation required, and do it fast enough, to fly to the Moon and back.


“When [Kennedy] asked us to do that in 1961, it was impossible,” said Chris Kraft, the NASA engineer who created Mission Control. “We made it possible. We, the United States, made it possible.”11


And just eight years later, the spacesuit designers were worried that the astronauts were being too exuberant in their first Moon walk. With perspective, that’s an understandable worry, and also a worry with a certain charm.


The big myth about the race to the Moon contains many small myths. One is that, during this golden age of space exploration, Americans enthusiastically supported NASA and the space program, that Americans wanted to go to the Moon. In fact two American presidents in a row hauled the space program all the way to the Moon with not even half of Americans saying they thought it was worthwhile. The sixties were a wildly tumultuous decade, and while Apollo sometimes seemed to exist in its own bubble of intensity and focus, in a place somehow separate from the Vietnam War and the urban riots and the assassinations, in fact Americans constantly questioned why we were going to the Moon when we couldn’t handle our problems on Earth.


As early as 1964, when asked if America should “go all out to beat the Russians in a manned flight to the moon,” only 26 percent of Americans said yes.12 Public support for Apollo actually faded as the 1960s went along, despite the saturation coverage of astronauts headed to the Moon. During Christmas 1968, NASA sent three astronauts in an Apollo capsule all the way to the Moon, where they orbited just 70 miles over the surface, and on Christmas Eve, in a live, primetime TV broadcast, they showed pictures of the Moon’s surface out their spaceship windows. Then the three astronauts, Bill Anders, Jim Lovell, and Frank Borman, read the first 10 verses of Genesis to what was then the largest TV audience in history. From orbit, Anders took one of the most famous pictures of all time, the photo of the Earth floating in space above the Moon, the first full-color photo of Earth from space, later titled Earthrise, a single image credited with helping inspire the modern environmental movement.13


At the end of a chaotic and catastrophic year, with the assassinations of Martin Luther King Jr. and Robert Kennedy; the riots that followed in 168 U.S. cities, including Washington, D.C.; the war protests and campus protests; the rioting around the 1968 Democratic National Convention in Chicago; the election of Richard Nixon as the president to replace Lyndon Johnson; that moment of arresting unity as Apollo 8 orbited the Moon on Christmas Eve seemed to briefly redeem an irredeemable year. Out of everything that happened that year, Time magazine chose as “Man of the Year” for 1968 that Apollo 8 crew, Anders, Lovell, and Borman, their triumphant voyage “a particularly welcome gift after a year of disruption and despond.”14


Their trip meant, among other things, that the United States had made it to the Moon first. Americans had won “the race.” There would be no “Red Moon.” It also meant that the landing Kennedy envisioned would almost certainly happen, as promised, before the end of the 1960s. Apollo 8 was a worldwide triumph for the United States and the prelude to an even greater one. It was thrilling. It provided a sense of satisfaction and pride, even catharsis, for a country that was losing confidence in its ability to do anything, from run its universities to wage war to protect its leaders. The Time “Men of the Year” story said that in 1968, America’s “self-confidence sank to a nadir” because of a growing sense “that American society was afflicted with some profound malaise of spirit and will.” The excitement and anticipation for the actual Moon landing should have been extraordinary.15


In fact it was anything but universal. Four weeks after Apollo 8’s telecast from lunar orbit, the Harris Poll conducted a survey of Americans about the mission. Asked if they favored landing a man on the Moon, only 39 percent said yes—even as the Moon landings were about to happen. Asked if they thought the space program was worth the $4 billion a year it was costing, 55 percent of Americans said no. That year, 1968, the war in Vietnam had cost $19.3 billion, more than the total cost of Apollo to that point, and had taken the lives of 16,899 U.S. soldiers—almost 50 dead every single day—by far the worst single year of the war for the U.S. military. Americans were delighted to be flying to the Moon, but they were not preoccupied by it.16


Another myth about the race to the Moon in the sixties—perhaps the core myth of the whole enterprise—is that in the end, Apollo was a kind of cosmic disappointment, that in terms of space exploration, it led nowhere.


Way back in the 1960s we stretched 240,000 miles to the Moon and back—not just to touch it and return; we flew electric cars to the Moon and spent hours driving around in them. Now, more than 50 years into the Space Age, all we do in space—all any astronauts do—is circle rather monotonously around Earth. The International Space Station orbits at about 240 miles up. And as America hit the 50th anniversary of that first Moon landing, the nation didn’t have a single rocket and spaceship of its own for launching astronauts into space. The country that flew people all the way to the Moon had, 50 years later, no way at all to fly its own astronauts into space. The Space Shuttle flew its last mission in 2011. In 2018 none of the private companies jockeying to provide civilian space transportation had yet succeeded. The only access the U.S. had to space was by buying seats to the Space Station on the Russian Soyuz spacecraft, a modestly modernized version of a Soviet spaceship that has been flying to orbit since 1968. The United States was actually paying the nation it beat to the Moon to fly its astronauts to orbit, using spaceships from exactly the moment when U.S. technological prowess swept past the Russians.


Whether or not that qualifies as failure, it certainly qualifies as disappointment. In terms of getting people into space, on the 50th anniversary of the Moon landing the dominant space power had less capacity than it had in 1965 and 1966, when during one stretch the U.S. launched 10 Gemini missions, one every eight weeks for two years.


So if the measure of Apollo’s success was to do precisely what Kennedy had challenged, to land a man on the Moon and return him safely to Earth, that mission was accomplished, with skill, with drama, even with a little panache, and with a thousand discoveries about the Moon, the Earth, and the art of spaceflight itself.


But in the 1960s the men and women racing for the Moon never considered the Moon as the final goal. Apollo wasn’t just a game of Space Age capture the flag. As the legendary NASA historian Roger Launius put it, “The point of going to the Moon wasn’t just to land on the Moon. It was to open the solar system to human exploration and settlement.”17 By that measure, we’ve been drifting backward, decade by decade.


But that’s the wrong way of thinking about the race to the Moon, in terms of its impact both here on Earth and on the course of exploration that followed.


The significance of going to the Moon has gotten lost between the monumental reach of the event itself and what many perceive to be the trivia that we got in return. Ask people what going to the Moon got us, and the most common answers are Tang and Velcro, offered with exactly the wryness that those two innovations deserve. In fact Tang was created in 1957 by the man who also invented Cool Whip for General Mills, and Velcro was invented in 1948 in Switzerland and available in the U.S. in 1959. Velcro was indispensable to astronauts flying in zero gravity and flew on the first U.S. orbital mission with John Glenn, as well as on the Moon flights. Tang was tested by Glenn, and General Mills advertised the astronaut connection throughout the 1960s. (Tang sponsored ABC News coverage of the Apollo 8 mission, with the Tang logo on the anchor desk right in front of ABC’s highly regarded space reporter Jules Bergman.) In the case of Tang, the NASA connection turned an indifferent product into a best-seller, but some of the astronauts didn’t care for it. The crew of Apollo 11 specifically rejected Tang as part of their food supplies. Decades after the fact, NASA remains concerned enough about being given undue credit for inventing Tang and Velcro that it maintains a web page specifically to debunk that myth.18


The pace at which Americans moved on from landing on the Moon was extraordinary, even as the missions were still happening. The Apollo 11 Moon landing was the most-watched TV event in history at the time it happened—94 percent of U.S. households watched, and the Moon walk didn’t start until almost 11 p.m. Three years later, during Apollo 17, the last Moon mission, TV coverage of the Moon landing was watched by fewer Americans than watched that week’s episode of All in the Family.19


Even in the space community, Apollo is often quietly accounted a sour disappointment. The greatest space achievement of humanity, the greatest engineering achievement, perhaps one of the greatest achievements of any kind, just a Cold War cul-de-sac.


Yet Apollo was anything but a failure. In fact we misunderstand our own achievement, regardless of its vividness in our national memory. And in misunderstanding it, we miss much of the significance of it. We are let down by the end of Apollo because we’re looking in the wrong place for our success.


The success wasn’t that we went on to Mars, that we created self-supporting settlements on the Moon and Mars, that we’ve extended human habitation across the solar system. We haven’t done any of that, and we’re decades from doing it now.


The success is the very age we live in now. The race to the Moon didn’t usher in the Space Age; it ushered in the Digital Age. And that is as valuable a legacy as the imagined Space Age might have been. Probably more valuable.


That doesn’t mean we didn’t screw up the space part. We did. The failure of imagination wasn’t in going to the Moon; it was in what we did next—in space. As much as getting to the Moon in eight years was a triumph of leadership, failing to figure out what to do next, and mustering the support for it, was an equally dramatic failure of leadership. That was the fault of the people running the space program in the 1970s and beyond, who couldn’t pick the right course. One thing it’s not is the fault of the people who made the Moon landing a reality.


On Earth, the race to the Moon did everything we could have imagined—and have all but failed to notice.


Space enthusiasts mope that it didn’t open the solar system to human settlement. Space skeptics look at the billions of dollars spent and can’t figure out how it was worth it, given the needs right here on Earth.


Those have always been the most pointed critiques of the U.S. space program, and the race to the Moon in particular. The spending of money in space instead of “at home” was denounced as soon as Apollo’s spending started to ramp up. But understanding that Apollo helped create the digital revolution, in the U.S. and the rest of the world, deflates both critiques: it turns out that what we did in space didn’t come at the expense of what we could have done on Earth. Just the opposite: it quietly revolutionized the way everyone on Earth lives. And far from being a dead end, little more than a grandiose Cold War gesture, Apollo opened a whole world of both exploration and innovation.


We’ve always looked at Apollo through the wrong lens, in that sense. It is both startling and unconventional to credit Apollo and NASA with helping create the digital revolution. NASA itself makes no such argument. The historians of NASA and its impact write constantly about “spinoffs” from the space program without ever taking the larger culture and economy into account. Historians of Silicon Valley and its origins skip briskly past Apollo and NASA, which seem to have operated in a parallel world without much connection to or impact on the wizards of Intel and Microsoft.


The space program in the 1960s did two things that helped lay the foundation of the digital revolution. First, NASA used integrated circuits—the first computer chips—in the computers that flew the Apollo command module and the Apollo lunar module. Except for the U.S. Air Force, NASA was the first significant customer for integrated circuits, and for years in the 1960s NASA was the largest customer for them, buying most of the chips made in the country. Microchips power the world now, of course, but in 1962 they were only three years old, and they were a brilliant if shaky bet. Even IBM decided against using them in the company’s computers in the early 1960s. NASA’s demand for integrated circuits, and its insistence on their near-flawless manufacture, helped create the world market for the chips and helped cut the price by 90 percent in five years.20


What NASA did for semiconductor companies was teach them to make chips of near-perfect quality, to make them fast, in huge volumes, and to make them cheaper, faster, and better with each year. That’s the world we’ve all been benefiting from for the 50 years since.


For chip customers, NASA did something just as important: it established the unquestioned reliability and value of integrated circuits. NASA wasn’t using the chips in a missile guidance system in a hundred missiles that might or might not be launched sometime in the future. NASA was using the chips in spaceships that were the premier project of the entire nation, where the reliability of those computer chips was the key to success or failure. NASA was the first organization of any kind—company or government agency—anywhere in the world to give computer chips responsibility for human life. If the chips could be depended on to fly astronauts safely to the Moon, they were probably good enough for computers that would run chemical plants or analyze advertising data.21


NASA also brought the rest of the world into the era of “real-time computing,” a phrase that seems redundant to anyone who’s been using a computer since the late 1970s. But in 1961, when the Moon race started, there was almost no computing in which an ordinary person—an engineer, a scientist, a mathematician—sat at a machine, asked it to do calculations, and got the answers while sitting there. Instead you submitted your programs on stacks of punch cards, and you got back piles of printouts based on the computer’s run of your cards—and you got those printouts hours or days later, depending on where you worked and how many other people were also using the computer.


But the Apollo spacecraft—command module and lunar module—were flying to the Moon at almost 24,000 miles per hour. That’s six miles every second. The astronauts couldn’t wait a minute for their calculations; in fact, if they wanted to arrive at the right spot on the Moon, they couldn’t wait a second. In an era when even the batch-processing machines took up vast rooms of floor space, the Apollo spacecraft had real-time computers that fit into a single cubic foot, a stunning feat of both engineering and programming. On one floor of Mission Control was a computer complex that gathered all the data flowing in from the Apollo spacecraft and provided computing and displays for the flight control consoles in Mission Control. During Apollo, Mission Control relied on five IBM mainframes (working memory for each: 1 megabyte). The name of Mission Control’s computer facility underscored its novel functioning: NASA called it the Real-Time Computer Complex. It was the first real-time computing facility IBM had ever installed.22


NASA revolutionized weather forecasting. NASA revolutionized global communications. NASA revolutionized rechargeable nickel-cadmium batteries. Would we have had advanced weather forecasting without NASA and the race to the Moon? Of course. Would we have had microchips and laptops without Apollo? Of course. But we would have had microchips and laptops without Intel and Microsoft and Apple, as well. Just because something would have happened anyway doesn’t mean you take credit from those who actually did it. The race to the Moon took developments and technologies and trends that most of the rest of the world, most of the rest of the economy, didn’t know about and magnified them, accelerated them, and helped make their significance and value clear well beyond space travel.


Just as important as NASA’s impact on the actual technology of the digital revolution was NASA’s impact on the culture. In 1961, when the race to the Moon kicked off, there was no sense in popular culture of “technology” as a force in the everyday lives of consumers as we think of it now. The 1950s and 1960s were the dawn of the consumer era in the U.S., and much of the consuming focused on home appliances, on creating convenience and comfort.


In 1953 the U.S. started counting the percentage of U.S. families that had various appliances. Between 1953 and 1960 the number of homes with air-conditioning jumped tenfold. By 1969 it had almost tripled again. From 1953 to 1960 the number of homes with dishwashers doubled, and the number with clothes dryers went up by a factor of five. (Both refrigerators and clothes washers were already common in 1953.) The only item that was being tracked in the 1950s and 1960s that could have been thought of as an electronic device was the TV, and although in 1953, 47 percent of homes already had a TV, by 1960 that number had doubled, to 90 percent.23


At the end of 1957 Time magazine did a cover story not on the booming consumer culture but on the frustrating scramble for scarce repairmen that the appliance boom had created. “The typical U.S. housewife who once considered herself lucky if she had a washing machine is now surrounded by 25 or more labor-saving electric yeomen worth $3,000,” said the story. Not just refrigerators and washers, but vacuum cleaners, blenders, dishwashers, and the ultimate symbol of kitchen convenience: the electric can opener.24 “No one can do without any of the marvelous new gadgets—therefore no one can do without the repairman to keep them going.” Any housewife who had a reliable “Mr. Fixit,” declared Time, had “a possession as chic today as the little dressmaker who could copy the latest Paris fashions.” TV repairs in 1956, according to Time, cost $2 billion, exceeding the total spent on new TVs. (That $2 billion spent on TV repairs in 1956 is the equivalent of $18 billion in 2018.)25


In December 1959, the last month of the 1950s, Time did a cover story on the wonders of new waves of convenience and prepared foods, frozen and processed, mixes and cans, from brownie mix to au gratin potatoes to baby food. “Such jiffy cooking would have made Grandma shudder, but today it brings smiles of delight to millions of U.S. housewives” and “a bit of magic into the U.S. kitchen.” Sales of frozen foods grew 2,700 percent in the 1950s.26


But Americans didn’t think of this wave of conveniences as technology. The idea of “technology” was still linked closely to science. More than that, in the wake of World War II and during a decade of the Cold War marked by more than 150 open-air atomic bomb tests by the U.S., “technology” was thought of as largely military, in the form of radar and jet fighters, missiles and the nuclear bombs themselves.


The first truly personal electronic device was the handheld transistor radio, which debuted in 1954, but by 1961 was still relatively expensive—between $20 and $30 for an AM radio about the size of a modern smartphone, equal to $150 to $250 in 2018. Still, by the end of the decade millions of teenagers had gotten used to holding (or pocketing) a device that liberated them—and their music or their baseball game—from the living room or the bedroom. You could listen outside, on your bike, with your friends; you could listen privately with a single earphone; you could listen to whatever kind of music you could find on the dial, without arguing with (or irritating) your parents. The AM transistor radio was technology—it was quite literally named after its solid-state circuitry—and it was technology that you could buy with the money you earned by mowing lawns or babysitting; it was technology that was fun, that provided independence. Technology as freedom.27


Alongside all the other social transformation and upheaval, the 1960s served as a slow-moving prelude to the digital revolution that really got under way in the mid-1970s.


The IBM Selectric typewriter was introduced in the summer of 1961 and in the first six months sold four times as many as IBM had predicted. The first digital clock radio was introduced by Sony in 1968.28 Touch-tone telephone service was introduced by AT&T at the 1962 World’s Fair in Seattle and first offered in Pennsylvania in the fall of 1963. AT&T marketed push-button phones as much more efficient than waiting for the dial to circle around for each number, claiming that push buttons cut dialing time in half. But the company charged for touch-tone service (about $1 a month) and rolled the service out region by region slowly because upgraded technology had to be installed in every switching office. Washington, D.C., customers didn’t get the touch-tone option until 1965. In 1969, as Collins and Armstrong and Aldrin were flying to the Moon, 96 percent of U.S. phones still had dials.29


The things we think of as heralding the age of consumer electronics were a decade or more from being in widespread use: the handheld calculator (1972), the Pulsar digital watch with the large red numbers (1972), the Sony Walkman (1979), the VCR (1984). The cordless phone didn’t become a hit until the early 1980s. Even the ubiquitous microwave oven wasn’t in half of U.S. homes until 1986.


But space and the technology it promised were present in 1960s America in a different way: as a promise for the future, especially in TV shows. In the 1950s there wasn’t a single popular TV series that had to do with space. The 1960s had five shows with space as their setting or theme: The Jetsons, Lost in Space, I Dream of Jeannie, My Favorite Martian, and Star Trek. Three of those—The Jetsons, Lost in Space, and Star Trek—created whole worlds of technology, built especially around computers and robotic assistance of all kinds. Fifty years later we’re still catching up to the home life of the Jetson family, and the USS Enterprise seems as fantastical an engineering achievement as it did during the Apollo age.


But those TV shows helped shape perceptions and attitudes. In all three, technology was in the service of people. It made food, navigated deep space, answered questions, provided instant video calling. In The Jetsons, technology cleaned house; made lunches for the children; and walked the dog, Astro. Computerized machines were occasionally frustrating; the robot on Lost in Space, voiced by Dick Tufeld, made famous the phrase “It does not compute!” But computers were easy to use and helpful and fit in seamlessly with everyday life.


Even the silly shows made the space program, and its technologies, a little more accessible. I Dream of Jeannie was just a sixties sitcom, in which Larry Hagman plays NASA astronaut Tony Nelson. When his returning space capsule splashes down in the Pacific Ocean far outside its planned landing zone, he discovers on the beach of a deserted island the bottle in which Jeannie is trapped. Jeannie ran for five seasons, set in and around Cocoa Beach, on the doorstep of Cape Kennedy. The space program was really just the backdrop for a goofy, now seriously dated romantic comedy. But Jeannie was so popular and identified so closely with the space program that its star, Barbara Eden, was invited to “Barbara Eden Day” in Cocoa Beach just three weeks before the launch of Apollo 11. During her visit she pressed the button that launched a rocket carrying a satellite into space and christened a street in Cocoa Beach named for her. By chance (at least according to the press reports), Eden met Buzz Aldrin while she was in Cocoa Beach. The two were photographed exchanging kisses—and that photo of Aldrin kissing the TV girlfriend of a TV astronaut just days before his own actual Moon mission made dozens of newspapers nationwide.30


When the U.S. manned space program began in the early sixties, Americans associated technology most readily with war. The invention of radar and the success of the Manhattan Project helped secure victory in World War II. Nuclear technology—in the form of intercontinental ballistic missiles (ICBMs), nuclear-powered submarines, the then brand-new and fearsome B-52 bomber—was technology.


But then we spent a decade watching ranks of men in white shirts and ties sitting for hours at computer consoles in Mission Control, flying space missions. As the astronauts created an aura of “the right stuff,” the rest of NASA’s staff, particularly the Mission Control crowd, introduced America to the geek, and the geek as someone cool, with superpowers as distinctive as those of the astronauts. The TV shows just reinforced that aura: George Jetson was a bit of a bumbler but was also an aerospace staffer at Spacely Space Sprockets; his son, Elroy, was a certified cartoon-boy-genius-tinkerer. On the bridge of the USS Enterprise, Sulu and Spock were nothing if not supercompetent geeks playing against the slightly hipper Uhura and Kirk.


We didn’t take to handheld calculators and desktop computers 15 years later because we’d watched Star Trek. But space culture—out of Mission Control and from the bridge of the Enterprise—changed our perception of technology’s appeal and usefulness. The space program and the aura of imaginative enthusiasm it brought changed the tone of technology, the attitude it presented to us, and the attitude we brought to it. That’s the sense in which the culture of manned space travel helped lay the groundwork for the Digital Age. Space didn’t get us ready for space; it got us ready for the world that was coming on Earth.





How far did we travel from May 1961 to July 1969, from the day President Kennedy first insisted we could fly people to the Moon to the day Neil Armstrong and Buzz Aldrin jumped the last 30 inches from the bottom rung of their spaceship ladder onto the gritty lunar surface?31


When Kennedy gave the speech that launched the space race, the United States was barely a spacefaring nation. On that Thursday afternoon the United States of America had exactly 15 minutes of manned spaceflight experience—of which just 5 minutes was in the weightlessness of space.32 We had never sent an American into orbit. We had no idea how to fly to the Moon. Kennedy had vowed to do something that, at that moment, couldn’t be done. Eight years later—eight years and two months—one astronaut was orbiting the Moon, and two were bouncing around on the surface. In eight years the spaceships were imagined, designed, constructed, tested, and then test-flown. The astronauts were chosen and learned to fly those spaceships, practicing so relentlessly that the routine procedures became instinctive. The spacesuits were designed and sewn; the problem of flying back through the atmosphere at 25,000 miles an hour without burning up was solved; a small group of determined engineers managed to get an electric car designed, built, and added to the flight manifest.


And those eight years weren’t filled just with the intensity of the effort. There were events that might have ended the project. When the man who charged America to go to the Moon was murdered, NASA didn’t flinch. Going to the Moon—safely, on schedule—became a double mission: fulfilling Kennedy’s original vision and paying tribute to him as a leader. When NASA and the nation were rocked by the fire inside the Apollo 1 capsule in 1967—a fire so fast and so intense that the command module blew apart, knocking launchpad personnel off their feet—NASA mourned its three dead astronauts, and then reexamined every piece of equipment, every inch of wiring, and every assumption about safety. No less a figure than Democratic senator Walter Mondale led the blistering criticism of NASA’s performance.33 But the Apollo 1 fire didn’t cripple Apollo or NASA; it transformed the agency and the project. As the assassination of President Kennedy in some measure safeguarded the politics of going to the Moon, the deep flaws the Apollo fire revealed in NASA’s own performance guaranteed that subsequent spaceships would make it to the Moon safely.


But as the sixties gathered momentum, the space program was often overshadowed. The rest of America traveled just as far as the astronauts and space scientists between 1961 and 1969. In 1961 America was just on the verge of becoming the nation we think of it as being.


So much was about to happen, so much was about to change, that looking back it feels like the 1960s must have been composed of years accordioned in on themselves to accommodate all the revolutions. Every part of American society was transformed: race and race relations; sex and gender relations; politics and war and protest; the news media and television. Fashion. Music. Technology.


As Kennedy spoke on May 25, 1961, much of America remained deeply segregated: trains and buses, restaurants and hotels and water fountains. Most American schools had yet to be desegregated, although the Supreme Court had unanimously declared segregation unconstitutional seven years earlier. The U.S. Senate wouldn’t see its first popularly elected African American member for another five years; the U.S. Supreme Court wouldn’t get its first African American justice for six years. But by 1969, with the Freedom Rides and Freedom Summer, the March on Washington, the “I Have a Dream” speech, and the passage of the Civil Rights Act and the Voting Rights Act, the kind of discrimination that was thoughtless and almost universal in 1961 was illegal, and also increasingly unacceptable.


The birth control pill was approved by the FDA a year before Kennedy spoke, but in 1961 it was still illegal for unmarried women to buy it, or any kind of birth control, in 26 states. It was illegal even for married women to buy birth control in 25 states—and would remain so until a landmark Supreme Court ruling in 1965.34 Betty Friedan’s The Feminine Mystique was published in 1963; the National Organization for Women was founded in 1966. By the end of the decade, the Pill and the women’s liberation movement would not only help usher in the sexual revolution—the era of “free love”—but would also transform the workplace, allowing women to postpone having children, to go to college and pursue careers. From 1960 to 1968 the U.S. birth rate dropped nine years in a row, falling 25 percent, and the absolute number of babies born dropped significantly (by 500,000 a year), even as the number of women age 18 and over grew. The change was dramatic. In the sixties, the number of women going to universities more than doubled, and in 1969, Yale and Princeton admitted women for the first time. A little more than 6 million men joined the workforce during the decade, but almost 8 million women did as well. The number of women in white-collar jobs grew 48 percent; the number of women in professional jobs jumped 56 percent. (But NASA would not fly a woman astronaut, Sally Ride, until 1983.)35


Sixties TV started with Gunsmoke in its fourth year in a row as the #1 TV show and ended with the satirical show Laugh In as #1. Sixties music started with Percy Faith and his orchestra setting a Billboard record with the sweet, waltz-like instrumental “Theme from A Summer Place” spending nine weeks in a row in 1960 at #1. The decade ended with “Aquarius / Let the Sun Shine In” from The 5th Dimension spending six weeks at #1 in 1969, along with the Rolling Stones’ “Honky Tonk Women.”36


The transformation of America during that nine years is clear just in the TV shows and the music: Laugh In, “Aquarius,” and “Honky Tonk Women” wouldn’t have made any sense to Americans in 1960, or would have been considered outrageous and offensive. But Gunsmoke and “Theme from A Summer Place” were still popular in 1969. (Gunsmoke still plays every day in 2018 on U.S. cable TV systems, and “Theme from A Summer Place” is still familiar background music.)


The sixties began with the legal pesticide DDT in such widespread use that its residue was showing up in people, and it was blamed for devastating the population of bald eagles in the U.S., which had fallen to just 500 breeding pairs. Air pollution was so serious that outbreaks of smog in New York twice killed hundreds of people, and smog was so bad in Los Angeles that at one point schools were closed for almost a month.37


The sixties ended with Rachel Carson’s pioneering book, Silent Spring, published in 1962, having triggered the modern environmental movement. The Clean Air Act was passed by Congress in 1963, the Endangered Species Act in 1966; The Whole Earth Catalog was first published in 1968; in 1970 the Environmental Protection Agency was established; and in 1972 Congress passed the Clean Water Act and banned DDT.38


The sixties started with President John Kennedy and his ringing call to go to the Moon and ended with President Richard Nixon and his quiet cancellation of the last three Apollo missions.


The eight years from Kennedy’s speech to Armstrong’s first step were as transformative as any eight-year period in post–World War II American history: three presidents; a devastating and divisive war, a draft, and a nationwide protest movement; the revolution of civil rights across the country; the Beatles and the Rolling Stones; The Flintstones, Batman, and 2001: A Space Odyssey.


During one terrible eight-week period, both Martin Luther King and Robert Kennedy were assassinated, shot in public, the leader of a civil rights movement that was finally bringing some measure of racial equality to the nation, and the leading Democratic candidate for president, who was vowing to end the war in Vietnam.


It would be hard to find a part of American society that was not revolutionized during the 1960s. The space program, though, often seems to exist outside those revolutions. The sixties were tumult and anger; the space program was quiet and orderly. The sixties were Woodstock and tie-dye; Mission Control was clipped radio communications and white shirts and ties. The sixties were student sit-ins, urban riots, civil rights protests, antiwar protests, and flag-burnings; the Apollo astronauts read Genesis from lunar orbit, planted an American flag on the Moon and saluted it, and then took a call from a near-giddy President Nixon from the Oval Office right into their spacesuit headsets.


We somehow don’t associate going to the Moon with “the sixties,” and we don’t think of the race to the Moon when we think of the sixties. But the race to the Moon was as revolutionary as any other element of that decade. It was the largest single civilian project ever undertaken, dwarfing not just the Manhattan Project but the building of the Panama Canal and the building of the transcontinental railroad. (The construction of the interstate highway system ended up being much more expensive, but wasn’t really a single project—the work and funding spread across 50 states, with 70 mainline interstates, and 35 years of construction.)39


In terms of staff and budget, Apollo was many times the size of those projects. It was a peacetime, civilian project with the scale, urgency, and impact of a wartime effort. In the three peak years of Apollo’s employment, more Americans were working on the Moon mission than were fighting in Vietnam. In 1964, 380,000 people were already working on Apollo, and just 23,300 were deployed in Vietnam. In 1965 Apollo had 411,000 employees, and there were 184,300 U.S. soldiers in Vietnam. Even in 1966, when U.S. forces in Vietnam doubled to 385,300, back home there were 396,000 Americans working on Apollo.40


NASA’s effort in the sixties was immense even compared to the corporate behemoths of that era. In the three peak years of NASA employment—1964, 1965, 1966—NASA and Apollo were bigger in terms of staff and contractors than every company on the Fortune 500 except #1, General Motors, with more than 600,000 workers. NASA was bigger than Ford and GE and U.S. Steel. Even in the shoulder years, when Apollo was staffing up and then starting to staff down—1963, 1967, and 1968—Apollo would have been the #4 organization in the country in terms of employees, ahead of every company except GM, Ford, and GE.41


The staffing gives a sense, in fact, of how revolutionary the effort was. More than 400,000 people were laboring to produce a relatively small fleet: 15 Saturn V rockets, 14 lunar modules, 13 command and service module combinations. To create and fly fewer than 15 fully equipped Moon ships, NASA needed a quarter-million people, six years in a row, and 60 percent more than that in the peak years. Apollo was an engineering and technology effort; it didn’t require scientific breakthroughs, akin to the Manhattan Project, but everything it required was new.42


MIT was responsible for designing the flight computers for Apollo, writing their software, and then supervising the construction of the computers, the wiring of the software, and the training of astronauts. At MIT alone there were 700 staff working on Apollo, writing software for two computers for 11 missions—and that staff included none of the men and women who actually built the computers, gyroscopes, and navigation instruments at the companies that supplied them. In all, by 1966 there were 20,000 companies across the country making and assembling the pieces of Apollo.43


Part of the genius of Apollo, part of the accomplishment, was NASA’s management of the project. In some ways, NASA had to invent large-project management for the modern era, while supervising the invention and perfection of the technology to do something that had never been done before, all inside an agency that was itself not even three years old when Kennedy charged it to go to the Moon, and wasn’t having much success to that point. NASA’s own staff rose from 10,000 in 1960 to 24,000 in 1962, and then to 33,000 in 1964. That year, the 33,000 NASA staff were riding herd on 350,000 contractor employees. The scale of the ramp-up for Apollo and the speed with which it happened were astonishing, even for senior managers who had experience with World War II efforts.


In political terms, NASA was managed to be the inverse of Vietnam: every state benefited. Literally. Ten percent of companies working on Apollo—2,000—were considered prime contractors, and every one of the 50 states got some NASA prime contractor dollars (although the three smallest amounts, to Nebraska, North Dakota, and Wyoming, together totaled only $1.7 million). Prime contracts, in dollar terms, were heavily concentrated in six states: California, New York, Louisiana, Alabama, Florida, and Texas together accounted for 78 percent of prime contractor spending. But again, NASA was careful. The top 100 largest companies receiving contracts were spread across 22 states where two-thirds of Americans lived—and that was just 100 of 20,000 companies. Apollo’s economic benefit reached into communities from one side of the country to the other. Americans weren’t just watching the space program on TV; they saw it bring jobs right into their towns.44


Apollo was the opposite of Vietnam in another way. NASA was a government agency that did what it set out to do and did what it said it would do. NASA in the 1960s had a clear goal and a comprehensible plan for reaching the goal; both the goal and the steps were public; and the effort to execute them was played out before the public as well.


In contrast, the Vietnam War created a nationwide antiwar movement that fractured the whole country because the war looked both pointless and hopeless. It wasn’t clear what American troops’ ultimate goal was; it wasn’t clear how they were supposed to achieve that goal; and the promises and pronouncements of the people running the country and the war turned out to be hollow or wrong or purposefully misleading. The stakes were brutal—180 dead a week in 1967, 280 a week in 1968, 181 a week in 1969—and the financial cost staggering. The war in Vietnam formally lasted 11 years, a year less than the race to the Moon. It cost $138 billion, six times what Apollo cost.45 But Vietnam was a mess. It destroyed the country we set out to save, and it shredded the political culture of the country that set out to do the saving.


If the race to the Moon is captured in the single image of an American astronaut in a gleaming white spacesuit, standing on the gray dust of the Moon, saluting the American flag, the Vietnam War is captured in the single image of a U.S. helicopter perched atop a building in Saigon, as dozens of people climb a ladder to the roof for a chance to board and be evacuated as the city falls to the North Vietnamese.


The stakes in both Vietnam and space were global—nothing less than the standing, the credibility, the power of the United States. Indeed, Vietnam and Apollo were both Cold War contests. In Vietnam we were defeated. In space we triumphed. Vietnam wasn’t just a defeat, of course; it was a failure. It was the result of incompetence: the strategy was incompetent, the war-fighting tactics were incompetent, the politics was incompetent.


That’s the contrast. Right alongside Vietnam’s slow-moving global display of incompetence was Apollo. The very same government that couldn’t figure out how to fight the Vietnam War, or even end it with dispatch and dignity, that very same government, at that very same moment, flew 27 men all the way to the Moon and back. Even when disaster struck on Apollo 13, the determined rescue effort and the courage of the mission’s astronauts, all playing out hour after hour on live TV, only underscored the cool, fearless, implacable competence of NASA’s staff. In a near-hopeless situation, in which they didn’t know what the right thing to do was, NASA’s engineers and scientists, its technicians and astronauts and managers, dissected and solved one problem after another, right up to the moment the Apollo 13 capsule and its astronauts were dropping toward the Pacific Ocean under three orange-and-white parachutes.


That reputation, that halo of confidence has lasted a long time. In an era when it can take eight years to build a bridge, when it can take two years to bring a murder suspect to trial, when any highway trip more than 100 miles encounters the ever-present orange barrels of interstate lane closures and reconstruction, Apollo stands as a testament to the power of clear focus and of enlisting smart, talented, determined people behind even the most audacious goal. (Yes, Apollo had an ample budget, but so did the Vietnam War.) Fifty years after Apollo, NASA remains the second most popular federal agency, after only the Centers for Disease Control, ahead of the Environmental Protection Agency and the Defense Department. The public’s confidence in NASA has never faded since the Moon landings.46


Indeed, the phrase “If we can put a man on the Moon . . .” still has such power and such currency—it appears in print as often now as in the sixties—in part because the leap to the Moon represents the opposite of the bureaucratic tangles we’ve come to expect.47 On the eve of the Apollo 11 Moon mission, Fortune magazine suggested that Apollo’s greatest breakthrough wasn’t the hardware but the technology of managing the sprawling project itself, and that if America could learn to apply NASA’s techniques to other big projects, “then the $20-odd billion price of Project Apollo could turn out to be a splendid bargain.”48


President Lyndon B. Johnson, who in the end made sure NASA was able to keep the promise to get to the Moon, was six months out of office when Apollo 11 was launched from Cape Kennedy, but he was in the VIP viewing stand on the morning of the launch. In his memoir of his presidency, The Vantage Point, Johnson writes that while watching Apollo 11 “rise on a pillar of flame . . . I could not help remembering that earlier vigil, twelve years before, when we strained to see the Soviet Sputnik orbiting overhead. In the short span of time between those two events, we wrote a story that will be told for centuries to come. We developed the ability to operate in space with both men and machines.” Space, wrote Johnson, “was the platform from which the social revolution of the 1960s was launched. We broke out of far more than the atmosphere with our space program. We escaped from the bonds of inattention and inaction that had gripped the 1950s. New ideas took shape.”49


It is perhaps too imaginative a leap to suggest that NASA and the space program inspired the social revolutions of the 1960s, and perhaps too convenient to overlook the Vietnam War—Johnson’s war—which was such a galvanic force in those revolutions. And it can certainly be hard to see men in white shirts, narrow ties, and sport coats, talking the language of math and physics and orbital rendezvous, as the vanguard of a revolution. But Johnson was right in reminding us that the race to the Moon was as revolutionary as anything else in the 1960s. The mobilizing of a nationwide effort behind a single expedition—a single adventure—was revolutionary. The execution of Apollo was revolutionary—a sprawling government program that was done on time, on budget, without scandal or corruption or simple incompetence. The management of the project was revolutionary—a blend of private and academic innovation with government oversight, weaving thousands of companies, hundreds of thousands of employees, and millions of individual parts into a system that required absolute quality and reliability. And that worked.


Most of all, the ambition itself was revolutionary. Kennedy picked the leap to the Moon for all kinds of reasons having to do with politics and the Cold War. The race to the Moon was the result of two converging arcs of history. The first was the global rivalry with communism and the Soviet Union, which had an urgency and immediacy in the 1960s that is hard to recapture today. Political leaders, business leaders, and ordinary people all had the sense that the struggle with the Soviet Union was a struggle for the very survival of democracy and liberty, around the world and in the U.S. itself. In fact “rivalry” is too sporting a way of describing it, as if the stakes were simply on a global scoreboard. Every move the U.S.S.R. and the U.S.A. made with relation to each other, and with relation to every other nation, seemed to have significance in how the battle would turn out. The space programs of the Russians and the Americans were a vitally important field where that competition played out, and at the start of the Space Age the Russians used their own space achievements much more effectively than the Americans did, and in the process transformed the world’s opinion of Russian technical competence and skill.


The second arc was the development of the technology to go to space, the missiles—the rockets—and their guidance and support systems. The rockets were weapons of war, invented to deliver nuclear weapons across the globe from Russia to the U.S. and vice versa. The first man in space, Russia’s Yuri Gagarin, rode to orbit on the Soviet Union’s first ICBM, the R-7 rocket. The second man in space, America’s Alan Shepard, was launched atop a modified Redstone rocket, one of the U.S. Army’s well-tested missiles that wasn’t as powerful as an ICBM. Both men rode on missiles designed to deliver nuclear warheads that were adapted to carry tiny capsules instead. The Cold War created the technology that made the civilian space program in the U.S. possible, and then the Cold War energized the civilian competition into space.


But it was Kennedy’s genius and boldness that created the race to the Moon. Out of frustration and political necessity, he concluded that the only way to reassert American leadership in space wasn’t with individual launches or steadily matching Soviet achievements or patient explanations of the sophistication of American satellite technology. Kennedy wanted a single leap that was distinctly American in ambition. Putting people on the Moon was it. (Robert McNamara, Kennedy’s secretary of defense, was so worried about the Russian head start that he pressed NASA officials to recommend to Kennedy a mission straight to Mars.)50


The Moon was so vivid a presence and so dramatic a destination that simply announcing the goal did exactly what Kennedy wanted to do at that moment: reset the terms of the competition, reset the meaning of success in space. With the Moon as the destination, any particular Russian accomplishment short of that could be shrugged off. We’re going to the Moon.


In September 1962, at Rice University in Houston, which had provided the land that became the Manned Spacecraft Center, Kennedy gave a speech devoted to explaining the power and purpose of going to the Moon. “No nation which expects to be the leader of other nations,” he said, “can expect to stay behind in the race for space.” Going to the Moon was an almost insurmountable challenge that would “serve to organize and measure the best of our energies and skills.” It would prove to be “the most hazardous and dangerous and greatest adventure on which man has ever embarked.”51


It was a Cold War mission, but Kennedy transformed it—the reach for the Moon itself transformed it—into something larger. It was an adventure, an expedition, like Lewis and Clark to the West and Robert Peary to the North Pole. The sheer audacity of a country that hadn’t even been to orbit declaring it was landing on the Moon: that was a new version of Manifest Destiny. Going to the Moon was a test and a demonstration of America’s resolve, its ability, its strength, its brilliance.





Photos and artifacts from 1969 convey their age; they often seem quaint or dated, old-fashioned or precious. Style and technology have moved on. But what hasn’t aged at all are the photos of Apollo and the tools of Apollo. The photos taken in space are vivid and memorable: of the lunar module floating over the Moon, of the astronauts motoring along in their electric car on the Moon’s surface, of Aldrin standing by the American flag in his spacesuit with the lunar module behind him, of the command module floating down to the Pacific Ocean beneath its orange-and-white parachutes. Those photos have an immediacy and a modernity that hasn’t faded. The actual equipment, on display in museums and NASA facilities around the country, is vivid and serious and intriguing in exactly the same way. You want to reach out and touch the charred metal surface of the Apollo capsule and maybe see if it smells burned; you want to put your hand in an astronaut’s glove, see how it feels on the inside, see if you can flex it; you want to hop onto the ladder on the leg of the lunar module, climb up and see what the cockpit and controls of an actual spaceship look like.


It’s not just the objects that have a certain charisma; going to the Moon provided a shared sense of purpose, a national mission that still has a powerful appeal. Unlike the artifacts, that sense of shared purpose, even of patriotism, feels passé. At the 50-year mark from going to the Moon, the whole enterprise seems like something from a different era. Today Americans don’t tackle such vast undertakings. American confidence in the ability of government to get things done is near an all-time low, going back to the presidency of Dwight Eisenhower.52


What did the America of 1961—or 1969—have that today’s America does not?


That’s the question that makes examining the race to the Moon more than just intriguing or compelling. Because while the pictures and the video snippets are familiar, the events have receded. Seventy percent of Americans today weren’t born, or were five years old or younger, when Armstrong and Aldrin walked on the Moon.


We need to rescue the race to the Moon from American mythology. The myth of Apollo has gradually infused and taken over the story, the history of Apollo. Real people did it. It was heroic, but heroic in the way of real life, not mythology. The America of 1969 has plenty to tell the America of today.


It wasn’t just the spacesuits, for instance, that required assembly by hand. The parachutes—a total of a half-acre of nylon fabric—were cut and sewn by seamstresses sitting at black Singer sewing machines, sliding the fabric through by hand. That blend of craftsmanship and high technology was a part of every element of getting Apollo to the Moon, in some ways as emblematic of the 1960s as anything, the collision of the 1950s with the 1970s and 1980s to come. The high-strength nylon fabric for each main parachute weighed about 55 pounds; together the three parachutes slowed a command module weighing 11,000 pounds from its plunge at 160 miles per hour to 20 miles per hour just before it splashed into the ocean. The parachutes, once stitched, were also folded and packed by hand, with the help of a hydraulic ram to compress them so they took up as little space as possible.53


For Apollo’s two onboard spacecraft computers, the programs weren’t software; they were hardware—wires and tiny metal rings woven together with absolute precision to create the 1s and 0s of the digital code of a particular program, hard-wired for each computer, for each mission. The knitting was done by women using long needles, on the factory floor at Raytheon in Waltham, Massachusetts, each program taking weeks of work, each 12-inch-long memory module requiring half a mile of wire, and all that work producing, in each module, 65,000 bits of information, just 8.125 kilobytes.54


The batteries for the lunar module were assembled by hand in the Eagle-Picher battery factory in Joplin, Missouri, a place that started out so rumpled and disreputable that the senior engineer responsible for the design and construction of the lunar module saw technicians letting their cigarette ashes fall directly into the interior of the spacecraft batteries they were assembling. Needless to say, the factory’s operations didn’t stay that rumpled.55


The heat shield on the Apollo capsules was made of fiberglass sheets of honeycomb cells, filled with a protective putty-like resin developed by Avco Corporation, able to buffer the capsule from the 5,000-degree heat of reentry. The heat shield for an Apollo command module had 370,000 cells, each filled one at a time by a technician squirting in the resin using a custom-designed “gun,” a sophisticated type of caulk gun, at the factory in Lowell, Massachusetts. The process was so exacting that each “gunner” trained for two weeks to properly fill the cells.56


In the end, there were 11 Apollo flights with crews—Apollo 7 through 17. Those spacecraft and their 33 crew members spent a total of 2,502 hours in flight—104 days—from the moment of launch to the moment of splashdown.57 Every hour of spaceflight required more than 1 million hours of work on the ground—an astonishing level of preparation. A person who lives to the age of 80 lives 700,000 hours. A person who works until the age of 70—a 50-year career—spends 120,000 hours at work. Every hour of spaceflight required the equivalent of the work done in the entire work lives of eight people.58


It’s possible no other project in history has demanded the sheer density of preparation required by Apollo. Understanding what work went into getting to the Moon only magnifies what those hundreds of thousands of people accomplished.


From the moment of his speech in May 1961, President Kennedy’s ambition to send men to the Moon, and to do it with speed and determination, gripped the imaginations of Americans.


It still does.
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The Moon to the Rescue


Ah, you may leave here, for four days in space,


But when you return, it’s the same old place.




Barry McGuire


“Eve of Destruction,” the 1965 protest song that reached No. 1 on the U.S. pop charts





The world’s first spaceman returned to Earth separately from his spaceship. He floated down through the last four miles of sky, a strange descending figure in a white helmet and a bright orange spacesuit, swinging gently under a pair of white parachutes. He wasn’t just the first person to go to space; he was the only space traveler to land safely in just his spacesuit. So he got a view no other human ever has, drifting down from space back to Earth, over a landscape he recognized from practice jumps: a railroad bridge, the Volga River.


He was about 200 miles short of his planned landing site, in part because the rocket motor that slowed his spaceship shut down one second early. It was Wednesday morning, April 12, 1961. He was far enough off course that the only people to greet him as he settled into the field beneath his parachutes were some Russian potato farmers.


Yuri Gagarin had just looped the Earth a single time, 180 miles up, soaring through space at 17,000 miles an hour. The first human being to go to space was a Russian, and when he returned, he landed in the field of a collective farm 16 miles southwest of the town of Engels, named for Friedrich Engels, coauthor with Karl Marx of The Communist Manifesto.


The Russians didn’t yet know how to slow down their spacecraft enough to land them safely with a person inside, so as the cannonball-shaped capsule blazed back through the atmosphere, the hatch blew off at an altitude of 23,000 feet, and Gagarin was ejected, still in his seat. He and the seat and the capsule all landed separately. Coming down without his spaceship and its radio gear meant that once Gagarin had ground under his feet, his first thought was to get to a telephone. “I had to do something to send a message that I had landed normally,” he said.


The cosmonaut set off, loping through the field in search of a telephone, a man wearing a bright orange spacesuit and a white helmet, leaving behind a cascade of parachute. He spotted a woman and a girl in the distance, coming toward him. The woman and her five-year-old granddaughter had been planting potatoes when they saw Gagarin coming down. “I walked to her to ask where I could find a telephone,” he said. But as he drew closer, the little girl got frightened and turned and ran the other way.


“When I saw that, I began to wave my hands and shout, ‘I’m a friend. I’m Soviet!’ ” The woman helped Gagarin wrestle his helmet off, gave him some milk she had brought to the field for lunch, and told him where he could use a phone. A group of men nearby, tractor drivers and mechanics, told him they were hearing news about his flight announced on state radio, although at that moment Soviet authorities had no way of knowing whether or not Gagarin had landed safely.1


Gagarin knew how momentous his mission had been. He asked the woman to guard his parachute, not to let anyone touch it, while he used the phone. When he was able to meet up with members of a nearby military unit who spotted him parachuting down, he gave them his orange outer suit, his watch, handkerchief, and a pistol he carried to space for safekeeping.2


Gagarin’s flight lasted 1 hour and 48 minutes, from 9:07 a.m. to 10:55 a.m. Moscow time. In Washington, D.C., that was 1:07 a.m. to 2:55 a.m. John Kennedy, the U.S. president who would have at least as much impact on the history of spaceflight as Gagarin himself, slept through that first space mission.


U.S. officials knew enough about the progress of the Soviet program that Jerome Wiesner, President Kennedy’s science advisor, had stepped into the Oval Office on Tuesday evening and warned Kennedy that the flight might take place that night, within hours. Kennedy’s military aide, Major General Chester Clifton, asked the president if he wanted to be woken up if the Soviets launched a man into space while he slept. “No,” Kennedy replied. “Give me the news in the morning.”


At 1:35 a.m., 28 minutes after launch, the Pentagon called Wiesner to tell him the Russians had sent up a big rocket and that the U.S. military was tracking it.


The news broke through publicly in the middle of the night because the Russians announced the flight on Moscow radio while Gagarin was still in orbit, 30 minutes after the Pentagon’s private alert and just halfway through his flight. It was a remarkable leap of confidence given that the very rocket configuration Gagarin rode to orbit had been launched a total of 16 times and had failed on eight of those.


The New York Times bureau in Moscow picked up the radio report of Gagarin’s flight, and someone from the Times called Kennedy’s press secretary, Pierre Salinger, at home at 2 a.m. for confirmation.3


The result was that—almost in real time, on the very day that Gagarin’s monumental flight took place—the New York Times was able to announce the flight, just four hours after it was finished, in the late city editions of the paper, with an eight-column, three-deck headline, in all-capital italic letters:


SOVIET ORBITS MAN AND RECOVERS HIM;


SPACE PIONEER REPORTS: “I FEEL WELL”;


SENT MESSAGES WHILE CIRCLING EARTH


The headline was the same size as the headlines the Times used to announce the attack on Pearl Harbor and the dropping of the first atomic bomb.


That’s the front page Kennedy woke up to Wednesday morning. The first sentence of the New York Times story cast the stakes: “The Soviet Union announced today it had won the race to put a man into space.”4


Yuri Gagarin had just changed the world. With a single 108-minute lap around the globe, spaceflight went from science fiction story to news story. People didn’t need to dream up what going to space was like, they could actually go.


But that wasn’t the point of the first sentence in the New York Times. The person who first made spaceflight a reality was a Russian. The country that made human spaceflight a reality was the Soviet Union.


That gave Gagarin’s mission a double-boom back on Earth—his flight carried as much political as scientific significance.





It isn’t possible to understand Gagarin’s flight outside the political and military rivalry that had been building for more than a decade between the U.S. and the U.S.S.R. and that colored everyday life in the 1950s and 1960s in those countries and many other corners of the world. Gagarin’s flight took place on April 12, 1961, a Wednesday. The following Monday, CIA-backed rebels launched an invasion of Cuba at the Bay of Pigs, and within two days that invasion had collapsed into a hugely public debacle—not just with Fidel Castro and his regime untouched, but with 1,400 invaders surrendering to Cuban forces and Castro crowing that he and his military had crushed forces supported by the U.S.5 In the space of a week, the Kennedy administration suffered two global humiliations at the hands of the communist world. (Four months later East German soldiers would erect the Berlin Wall.)


The Russian leap into space was a spectacular achievement of engineering and science, but it was also a resounding global statement. The U.S. had been playing catch-up in space since the launch of the first spacecraft of any kind, the Soviet satellite Sputnik in October 1957. The problem was, after four years the U.S. didn’t appear to be catching up, and the Russian space achievements were steadily shifting global opinion on which country was leading the world in science and technology.


More than a year before Gagarin’s breakthrough flight, in early 1960, the Gallup Organization had done a poll in 10 countries around the world. The question: “Looking ahead 10 years, which country do you think will have the leading position in the field of science?” The choices were the United States, Russia, “other,” or no opinion.


In every country but two, those polled by Gallup thought the Russians would be leading the world in science by 1970. The British voted for the Russians over the Americans, 48 percent to 17 percent; the French, by 59 to 18; the West Germans, by 36 to 29; the Indians, by 46 to 8. In Greece, 29 percent thought the Americans would be ahead, and 27 percent thought the Russians would be. In the United States, confidence was undiminished: 70 percent of Americans thought the U.S. would be ahead, and 16 percent thought the Russians would be.


A few months later the U.S. Information Agency did confidential polling for the U.S. government in Britain, France, Germany, and Norway, where people “overwhelmingly considered the Soviet Union to be ahead of the United States in both science and space technology.”6


These weren’t measures of actual scientific and technological mastery, of course; they were just measures of how people around the world thought the U.S. and the U.S.S.R. were performing. But in the Cold War that kind of perception was what much of the battle was about. It was a stunning reversal of positions for both countries, and a worrying one for U.S. officials.


As it happened, on the Wednesday afternoon of Gagarin’s flight, Kennedy had a news conference already scheduled. He had been president only 83 days; the April 12 press conference would be his ninth.7


Kennedy’s press conferences were full-dress affairs. He prepared the night before with briefing books laying out 20 to 30 likely questions and their answers, and did a practice run-through with senior staff the following morning. The press conferences were either in late afternoon or early evening, and Kennedy typically took a nap beforehand. So many reporters wanted to cover them that they were held at the auditorium at the U.S. State Department. The smallest gathering for the first eight was 297 reporters.8


That Wednesday afternoon there was no doubt Gagarin’s soaring victory was going to come up, in part because Kennedy himself had turned space into a symbol of the presidential campaign that got him elected. During that campaign against Richard Nixon—and against what Kennedy portrayed as the indolent presidency of Dwight Eisenhower—Kennedy was sharply critical of Eisenhower’s slow-motion approach to space. Eisenhower hadn’t even been goaded by the indignity of Russian dogs going to orbit and returning safely.


“The first vehicle in space was called Sputnik,” Kennedy said in one campaign speech. “The first country to place its national emblem on the Moon was Russia, not America. The first passengers to return safely from a trip through space were named Strelka and Belka, not Rover or Fido.”


For most of the 20th century, Kennedy said, the people of the world “have admired the wonders of American science and education and economic growth, but now they are not at all certain as to which way the future lies.”9


Kennedy’s campaign promised to shake Americans out of the sleepy 1950s, to revive American energy and imagination. He used an old New England word often: “vigor.” He conveyed it, and he aimed to inspire it. “I believe in an America that is on the march,” said Kennedy. “If we do not soon begin to move forward again, we will inevitably be left behind. And I know that Americans today are tired of standing still—and that we do not intend to be left behind.”10


In accepting the Democratic Party nomination for president in Los Angeles in July 1960, Kennedy delivered what became the signature speech of his campaign, portraying a nation on the verge of a “New Frontier.” A Kennedy presidency would seize that New Frontier, as Americans had for centuries. “Some would say . . . that all the horizons have been explored,” Kennedy said. “That there is no longer an American frontier. But . . . we stand today on the edge of a New Frontier: The frontier of the 1960s.”


Kennedy wasn’t so much predicting that the sixties would be a revolutionary decade as he was prescribing that they must be. “The New Frontier of which I speak is not a set of promises, it is a set of challenges,” he said, ticking them off: “uncharted areas of science and space, unsolved problems of peace and war, unconquered pockets of ignorance and prejudice.”


The only thing Kennedy seemed to miss on that summer night in Los Angeles was rock ’n’ roll. And the cultural and political tumult all those challenges would unleash.


In choosing between Kennedy and Eisenhower’s vice president, Kennedy said, Americans were choosing “between national greatness and national decline, between the fresh air of progress and the stale, dank atmosphere of normalcy.”


Nixon, at 47 years old, was just four years older than Kennedy. “The Republican nominee, of course, is a young man,” said Kennedy. “But his approach is as old as McKinley” (who was elected president in 1897). Nixon’s speeches “are generalities from Poor Richard’s Almanack,” and the Republican Party “is controlled by men who believe the past is bright.”11


Just the year before, Nixon had famously squared off against the Soviet premier Nikita Khrushchev at an exhibition of American life in Moscow, in a wide-ranging public exchange that became known as the “Kitchen Debate” because it took place in a model American kitchen of the late 1950s, featuring an array of the latest American appliances. During that impromptu debate with Khrushchev, which was so dramatic and so unscripted that it made the front pages of newspapers across the country, Nixon at one point said, “There are some instances where you may be ahead of us—for example in the development of the thrust of your rockets for the investigation of outer space. There may be some instances, for example, color television, where we’re ahead of you.”


In the campaign, Kennedy turned the exchange back on Nixon, pointing out during one of their debates, “You yourself said to Khrushchev, ‘You may be ahead of us in rocket thrust but we’re ahead of you in color television’—in your famous discussion in the kitchen. I think that color television is not as important as rocket thrust.”12


The space gap “symbolized the nation’s lack of initiative, ingenuity and vitality under Republican rule,” as Ted Sorensen, Kennedy’s speechwriter and White House counselor, put it.


Achievements in space were powerful, visible, dramatic, and easily understood examples of technological excellence, and the Russians were using space as a Cold War battleground. “With East and West competing to convince the new and undecided nations which way to turn, which wave was the future, the dramatic Soviet achievements, [Kennedy] feared, were helping to build a dangerous impression of unchallenged world leadership generally and scientific pre-eminence particularly,” recalled Sorensen.13


The United States had stepped into World War II with unprecedented industrial and engineering ability—building 85,000 warplanes in 1943, and 95,000 in 1944—and finished off the war in a fearsome blaze of technological brilliance. Now it was losing a step to the Soviet Union, which had finished World War II victorious but in tatters.14


Once Kennedy became president, though, the urgency of the space race appeared to be more symbol than passion. On the day after his inauguration, he presided over the simultaneous swearing-in of 10 of his cabinet members, including the postmaster general. But there was not a head of NASA. It was the highest unfilled job as Kennedy took office. At that moment there wasn’t even a candidate for NASA administrator. The outgoing administrator, T. Keith Glennan, who had assembled the space agency during the previous two years, was allowed to resign, and then to drive home to Cleveland in the family station wagon on Inauguration Day. The man who created the nation’s space agency had been allowed to leave Washington without anyone from the new administration bothering to even have a conversation with him.15


The President Kennedy who took the podium for the 4 p.m. press conference the day of the first human flight into space was not the John Kennedy of the New Frontier, at least not for that 30 minutes, in front of the assembled 426 members of the press. Gagarin’s flight was just 12 hours old, and Kennedy wasn’t interested in racing the Russians anywhere that afternoon. In fact he was doing just the opposite.


Three of the 20 questions asked were about the first man in space. Question 2 was anodyne: What did Kennedy think about the day’s achievement and “what it would mean to our space program, as such”?16


Kennedy called Gagarin’s flight “a most impressive scientific accomplishment” and “an extraordinary feat.” As to the state of the U.S. space program, he reminded the press that his transition team had acknowledged that the Soviets were ahead in space and had predicted they might be first to launch a human into space. “We are carrying out our program, and we expect to, hope to, make progress in this area this year ourselves.” It was an answer designed to be ignored.


Ten minutes later a reporter asked a much more thoughtful question that cut to the heart of the day’s achievement—not in scientific or engineering terms but in political terms: “Mr. President, this question might better be asked at a history class than a news conference, but here it is anyway. The Communists seem to be putting us on the defensive on a number of fronts, now again in space. Wars aside, do you think that there is a danger that their system is going to prove more durable than ours?”


This was precisely the point Kennedy had made so often on the campaign trail. But his answer that afternoon was almost diffident. “We’re in a period of long, drawn-out tests to see which system is . . . more durable,” Kennedy began. “A dictatorship enjoys advantages in this kind of competition, over a short period, by its ability to mobilize its resources for a specific purpose.” The U.S. had made its own important contributions to science in the past decade, he continued, “not as spectacular as the man in space, or as the first Sputnik, but they are important.”


Kennedy then launched into an aside, not about the virtues of Americans pushing their own space frontier but about finding a way to desalinate water. Space missions are showy, but desalination would be a scientific breakthrough with real meaning, real impact, in helping the world, Kennedy told the room. To find a cheap way to get fresh water from salt water “would really dwarf any other scientific accomplishment. And I’m hopeful that we will intensify our efforts in that area.”17


The Russian space achievements were a warning, he said. “I do not regard the first man in space as a sign of the weakening of the free world. But I do regard the total mobilization of men and things for the service of the Communist bloc over the last years as a source of great danger to us.”


The Soviet Union’s spaceflight itself wasn’t either surprising or disturbing. But the fact that the Soviet Union could bring its resources and its energy into such focus—that was a reminder about the quality of the opponent.


One question later a reporter invoked the withering criticism that Kennedy would read in the papers the next morning, not aimed so much at Kennedy himself but at the American space enterprise that was now his responsibility: “Mr. President, a member of Congress said today that he was tired of seeing the United States second to Russia in the space field. . . . What is the prospect that we will catch up with Russia and perhaps surpass Russia in this field?”


Kennedy remained determined, on that day at least, to leave the heavens to the Russians: “However tired anybody may be—and no one is more tired than I am—it is a fact that it is going to take some time, and I think we have to recognize it.”


“We are behind,” Kennedy continued. “I am sure they are making a concentrated effort to stay ahead. . . . The news will be worse before it is better.”


Kennedy didn’t invoke the brilliance of American scientists and engineers; he offered no rallying cry on behalf of the challenges and opportunities of space exploration; he did not call Americans to the New Frontier—a New Frontier that had just been defined by America’s lone rival. Just five months earlier Kennedy had insisted, “Americans today are tired of standing still [and] . . . do not intend to be left behind.” But on a day when America appeared to be standing still and was unequivocally being left behind, he offered neither energy nor even reassurance.


He sounded all too much like his 70-year-old predecessor. Indeed the just-retired Eisenhower, asked about Gagarin’s history-making spaceflight, replied, “It is not necessary to be first in everything.”18


On April 12 Kennedy certainly didn’t sound like a man about to lead his nation, and the world, on a 100-month race to the Moon.





The Soviet Union’s exuberance in its own triumph was mixed with the irresistible reflex to taunt the United States. One of the first people cosmonaut Gagarin spoke with after landing back in the Soviet Union was his country’s leader, Premier Khrushchev. Part of the telephone call was broadcast on Russian radio.


Khrushchev: You have made yourself immortal because you are the first man to penetrate into space.


Gagarin: Now let the other countries try to catch us.


Khrushchev: That’s right. Let the capitalist countries try to catch up with our country, which has blazed the trail into space and launched the world’s first cosmonaut.19


Speaking to the most powerful man in his own country, the world’s first spaceman didn’t accept congratulations; he turned his triumph into a direct challenge to America. And Khrushchev broadened it into a victory for communism over capitalism.


The first headline in the Washington Post about Gagarin’s flight underscored Khrushchev’s point, across the full width of the front page: “Soviet Lands Man after Orbit of World; K Challenges West to Duplicate Feat.” The competitive pride was built into the mission from the very start: Gagarin’s ship, and his mission, were called Vostok 1. Vostok means “east” in Russian, a name chosen in part, the Washington Post explained, “to counter the political and cultural prestige associated with the West.”20


Everywhere the reaction to Gagarin’s flight was a blend of awe and congratulations, Cold War politics and American humiliation.


Jules Bergman, who would become one of the most recognizable American TV space journalists, said on the ABC News evening broadcast, “Tonight, all Russia has gone wild with joy. Delirious crowds in the streets of Moscow, Leningrad, and other cities, hailing the triumph of Soviet science over the West.”


Professor Bernard Lovell, a legendary British astronomer and director of Britain’s first radio telescope observatory, declared, “This is the greatest scientific achievement in the history of man.” Gagarin had reduced the chance of the U.S. beating the Soviets to the Moon to “negligible.” The French astronomer Paul Couderc called Gagarin’s flight “an exploit comparable to Lindbergh [crossing the Atlantic], carried to the sixth power.”


Some of the praise spilled into ridiculousness. East German leader Walter Ulbricht said, “What Columbus 500 years ago achieved when he discovered the new continent pales before this gigantic deed.”


The post–World War II world had sorted itself into pro-Soviet and pro-American poles, and for pro-Soviet leaders, April 12 was an occasion to reinforce that socialism was winning. Communist Chinese premier Zhou Enlai said Gagarin’s mission showed “the incomparable superiority of the Socialist system.”21


Two days after the spaceflight, Khrushchev hosted a national celebration for Gagarin and for his nation’s achievement; it was the Russian equivalent of a New York City ticker-tape parade. The red carpet that greeted Gagarin’s arrival in Moscow was 150 feet long. Two million jubilant Russians lined the streets to cheer Gagarin, and hundreds of thousands poured into Red Square. Khrushchev brushed away tears after giving Gagarin a bear hug, then declared that the spaceflight had given the Russians “colossal superiority” over the United States and the West. He presided at the largest banquet in Kremlin history in Gagarin’s honor. The celebrations were broadcast live across Europe, including in Paris and London, the first time the Soviets had allowed live TV coverage of any event to air in the West.22


The Soviet Union’s official statement cast back half a century to underscore exactly what the Communist Revolution had done for Russia: “In the past, backward Tsarist Russia could not even have dreamt of achieving such exploits in the struggle for progress of competing with technically and economically more advanced countries.” Gagarin’s flight “embodied the genius of the Soviet people and the powerful force of socialism.”23 The Soviet Union hadn’t just bested the United States of America. It had bested its own history, its own inferior self.


The Soviets didn’t seem to be seizing the future. They were.





Whatever the shock of Gagarin’s flight—which, as Kennedy pointed out, had been predicted and discussed—it was nothing compared to the reaction in the U.S. to the Russians’ first space launch, which was also the world’s first-ever space mission. The launch of Sputnik did more than rattle the U.S.; it changed how the world saw the Soviets, and it changed, briefly, how Americans thought about themselves.


Although that launch had happened just three and a half years earlier, it took place in a world that seemed very different. On the evening of October 4, 1957, when the Russians put up the world’s first space satellite, Dwight D. Eisenhower was president, Richard Nixon was his vice president, and America was firmly in the grip of the 1950s, a decade whose impact and character has always been underestimated. The U.S. was using its vast economic power after World War II to transform itself into a vision of capitalist consumerism.


The 1950s were the decade TV grabbed hold of the American family and American culture. In 1950, just 9 percent of American homes had a TV. Ten years later the number had jumped to 90 percent, and I Love Lucy and Gunsmoke were the top-rated shows for most of the decade.


The 1950s were also when the car grabbed hold not just of the American family but of the American landscape. The number of cars on the road grew 50 percent, three times faster than the number of families. The Interstate Highway System, which wove the U.S. together and also opened the continent in ways never before seen, was authorized by Eisenhower in 1956, and by the time he left office it was a quarter finished—high-speed, multilane highway being laid at a pace of 44 miles a week.


Businesspeople quickly caught on to the appeal and the power of Americans in their cars. McDonald’s was born in 1955, and three years later the sign on the Golden Arches reported 100 million burgers sold. Harlan Sanders franchised the first Kentucky Fried Chicken restaurant in 1952, and by 1960 there were 200. The first Denny’s opened in 1953 (as Danny’s), the first International House of Pancakes in 1958. Holiday Inn was started in 1952 specifically to offer a consistent, family-friendly alternative to the uncertain quality of “road” motels; by 1959, 100 Holiday Inns had opened across the U.S., more than one a month.


And Americans journeyed to all kinds of new places. During the 1950s the annual number of visits to state parks doubled. Visits to national parks tripled.


The 1950s saw the dawn of the great American shopping mall: the first enclosed mall opened in Edina, a suburb of Minneapolis, in October 1956. In just the last four months of 1956, 17 big regional malls opened in the U.S. that had more shopping space than all previous malls combined. It was the decade that shopping went from chore to pastime. Retail spending in the 1950s grew twice as fast as the population.


That was driven by an almost decade-long economic boom. The U.S. economy grew by 40 percent, in real terms, during the 1950s. The average family’s income, adjusted for inflation, also grew 40 percent. Across the board Americans were making more money than ever before, and they were looking for ways to spend it.24


The boom reshaped where Americans lived and how they spent their time. The 1950s saw the invention of what Americans think of as the classic suburb, at Levittown, in Long Island, where at one point 30 homes a day were being constructed, assembly-line style. So many homes were built in American suburbs in the 1950s that by the end of the decade, one in four single-family houses in the country had been built in just the previous 10 years. Between 1951 and 1955 sales of barbecue grills increased eightfold, causing the Washington Post to observe, “Outdoor cooking has become as popular as golf.”25


TV culture and car culture, mall shopping and the suburban home with its patch of green lawn—the 1950s saw the birth of what we consider key elements that have defined modern America.


But the 1950s were hardly the era of placidity and suburban contentment that has somehow lodged in popular memory and imagination. We think of the civil rights movement as part of the 1960s, but Rosa Parks refused to give up her seat on the city bus in Birmingham in 1955. The unanimous Supreme Court decision that would lead to the integration of schools across the country, Brown v. the Board of Education, came down in 1954. The first national school integration crisis took place in Little Rock, Arkansas, when nine black students enrolled in the city’s Central High School for the school year in 1957. After weeks of white resistance that was fanned by Governor Orval Faubus of Arkansas, President Eisenhower sent 1,200 troops from the U.S. Army’s 101st Airborne Division to safely escort the nine students into school, causing an angry racial confrontation that lasted more than a year and made the news for weeks.26


The Cold War was in full force and gave both international relations and ordinary life a shadow of anxiety. Senator Joseph McCarthy launched his corrosive campaign in 1950, insinuating communist infiltration of the movie business, the federal government, and the military, and the accusations didn’t end until 1954, with his censure by the Senate. The suspicion and paranoia his campaign stirred lasted far longer.


Fear of the Soviets had plenty of real-life events to stoke it. Julius and Ethel Rosenberg were convicted of selling U.S. atomic weapons technology to the Soviets in 1951. Hungarians mounted a popular revolution against Russian domination of their country, which the Russians crushed after just 18 days with a middle-of-the-night invasion of Budapest by Soviet tanks and troops in November 1956.
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