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Preface

A funny thing happened on my way to Tranquillity Base. I suppose I could call it a revelation. This book, provisionally titled One Giant Leap, was originally intended as an antidote to my last book, The Bomb: A Life. Writing about nuclear weapons left me depressed, cynical, forlorn, and scared. After that experience, I craved something hopeful and uplifting and therefore looked to my childhood for a good wholesome story to retell. I decided to write a book about the heroes of my youth—the astronauts who took America to the Moon. I suppose that’s self-indulgent, but I didn’t care. I’d earned it after doing time with the Bomb.

When I started looking at the lunar program, I found heroes aplenty. But I also found a gang of cynics, manipulators, demagogues, tyrants, and even a few criminals. I discovered scheming politicians who amassed enormous power by playing on the public fascination for space and the fear of what the Russians might do there. Quite a few people got rich from the lunar mission; some got very rich indeed. The Moon mission was sold as a race that America could not afford to lose—a struggle for survival. Landing on the Moon, it was argued, would bring enormous benefit to all mankind. It would be good for the economy, for politics, and for the soul. It would, some argued, even end war.

Referring to the shallow nature of the Apollo 11 coverage on television and in newspapers, Edwin Diamond, a senior editor at Newsweek, wrote, a short time after the launch:

Little of the flesh and blood vitality—and human frailties—of the past decade of the American space venture were offered. . . . Among the missing stories, to take only the most obvious examples, were the Cold War beginnings of the space program; John F. Kennedy’s search for a space spectacular “that the U.S. could win”; the spurious nature of the “Moon race” with the Russians (we raced only ourselves); the separate fiefdoms and the abrasive clash of personalities in NASA; the logrolling politics of space appropriations and decisions that put the Manned Spacecraft Center in Texas and other installations in Louisiana and Massachusetts; the shoddy workmanship of some of the biggest U.S. firms and the slipshod Government management procedures that led to the death of three astronauts—in short, the full, as opposed to the official story of Apollo.1

This book provides those missing stories and some others Diamond did not know about back in 1969. My aim has been to cut through the myths carefully constructed by the Kennedy and Johnson administrations and sustained by NASA ever since.

The popularity of space stories is perhaps understandable. We all love heroes, we all enjoy a great adventure. While we no longer travel to the Moon, we still travel nostalgically to that era when the Moon made us feel good. For many of us who remember the sixties, Apollo represents a safe harbor in a sea of cynicism, violence, and despair.

Myths are, however, dangerous, especially when they’re used to manipulate contemporary opinion. NASA still cashes in on the glories of forty years ago. The problems of the space program today, for instance that of the underperforming and sometimes dangerous Space Shuttle, can be traced back to decisions made in the 1960s, in particular the misguided emphasis upon manned space travel. Putting men in space was an immensely expensive distraction of little scientific or cultural worth. The American people, in other words, were fleeced: they were persuaded to spend $35 billion on an ego trip to the Moon, and then were told that a short step on the desolate lunar landscape was a giant leap for mankind.*

The ground rules of the space race were set the moment the Russians stuffed a poor little dog into a space capsule on November 3, 1957. From that point forward, only those achievements carried out by living, breathing things really mattered. The Russians might have set the terms of the race, but the Americans gladly went along, because they understood that the contest would only capture the public imagination if it were turned into a human adventure. The early space pioneers, Wernher von Braun foremost among them, played to this egotism. He realized that the only way to get money to fund his dreams was if space had a face. No bucks without Buck Rogers.*

Exploration could have been carried out by robots, but robots could never be heroes. Yet putting men into the capsules added huge complexities to the space equation. It meant that every voyage had to be a round trip, and that sophisticated life support systems had to be added to cater to the astronaut’s bodily needs. The capsules had to be not just laboratories, but also toilets, kitchens, and bedrooms. The air had to be pure, the water clean, and the climate warm. All this severely limited what could be explored. Robots can easily travel to the far reaches of the solar system, while men can’t make it beyond Mars and certainly can’t land on Venus.

Expressed in the terms set by the Soviets and the Americans, the lunar race was shallow and trivial. The two superpowers behaved like two bald men fighting over a comb. The Moon became the target, not because it was important, but because it was there. It was far away, threatening and mysterious, but still close and familiar enough to make a journey possible. By mutual agreement, it became the finish line in the space race. What was important was not what the first explorers might find, but rather that they were there at all. The limited nature of this endeavor explains why the American space program has been caught in a state of purposeless wandering ever since Neil Armstrong set foot on the Moon. No one knew what to do next, because the only goal that had ever mattered had been achieved.

When Armstrong and Buzz Aldrin landed on the Moon, the Soviet premier Leonid Brezhnev congratulated the brave astronauts who, he said, had overcome the limitations of their machinery. Americans at the time thought the comment churlish but, in retrospect, it seems remarkably perceptive. Scientists and engineers stretched available technology as far as it could possibly go, thus allowing the mission to proceed much earlier than logic or caution should have allowed. Lives were risked—nearly every mission came close to catastrophe. Going to the Moon was not just a supreme technological achievement, it was also a magnificent artistic endeavor, requiring huge reserves of imagination, faith, and bravery. But all that sublime effort was devoted toward a stunt that had no real purpose other than to kick lunar dust in Soviet faces. The mission was a brilliant deception, a glorious swindle—“magnificent desolation.”*

Those who look to history for heroes will find this book disappointing, but I make no apologies for this exclusion. From the glory days of Mercury to the present sad era of the Space Shuttle, NASA has cashed in on the American public’s willingness to indulge a fantasy of manned space exploration. Space agency self-interest has been marketed as a national good, and at times as the greatest hope for mankind. It is time that we shield ourselves from the blinding light of the Moon, and look instead at its dark side.

 

 

* Estimating the cost of the mission to the Moon is nearly impossible given the difficulty in deciding what to count. Simply adding up NASA yearly budgets would be wrong, since not all the money went toward the task of a Moon landing. The figure of $35 billion is at the top end of estimates but still widely accepted by most analysts. The sharp-eyed reader will notice different figures quoted at various points in this book, as a result of differences of opinion among those being quoted.

* A phrase used many times, including by Tom Wolfe.

* The first words uttered by Aldrin when he stepped on the Moon.


1

Fly Me to the Moon

Lagari Hasan Celebi is probably the first person to have flown. He built a rocket, packed it with 25 kilos of gunpowder and put on top a conical wire cage, into which he climbed. A friend then lit the fuse and a great explosion threw Celebi from his launch pad on the banks of the Bosphorus 300 meters into the air. At his apogee, he opened some homemade wings and drifted safely back to Earth. Or so it is claimed.

The year was 1623. Celebi performed the stunt to impress Sultan Murad IV on the occasion of his daughter Kaya’s birth. “Your Majesty, I leave you in this world while I am going to have a talk with the prophet Jesus,” he told the sultan before boarding his rocket. “Your Majesty, Prophet Jesus sends his greetings to you.”1 The crowds went wild. So, too, did the sultan, who awarded Celebi a pouch of gold and a commission in the cavalry.

On that first manned rocket mission, two important principles of space travel were established. The first was that the heavens are always more impressive in the imagination than in reality. The second was that exploits in outer space are important primarily for what they achieve back on Earth.

In 1869, Edward Everett Hale, a Unitarian minister, wrote an article for the Atlantic Monthly entitled “The Brick Moon.” In the story, a group of idealistic students devise a plan to build a satellite to serve as a navigational aid to those back on Earth. As the title implies, their satellite was constructed entirely of brick, in order to withstand the heat of passing through the atmosphere. It was propelled into orbit by being rolled down a huge groove cut on a mountainside. At the end of the groove were two water-powered flywheels that flung it into the heavens.

Once in orbit, the Brick Moon exceeded wildest expectations. Not only did it help stranded sailors and explorers, it also provided an example of a harmonious community—the kind of peace and goodwill missing back on Earth.

In a tropical climate they were forming their own soil, developing their own palms, and eventually even their bread-fruit and bananas, planting their own oats and maize, and developing rice, wheat, and all other cereals, harvesting these six, eight, or ten times . . . in one of our years. . . . For them, their responsibilities are reduced in somewhat the same proportion as the gravitation which binds them down. . . . This decrease of responsibility must make them as light-hearted as the loss of gravitation makes them light-bodied.2

The thirty-seven inhabitants lived in a self-sufficient outer space Utopia. President Ulysses Grant decided that the Brick Moon was “the biggest thing since Creation, save for the invention of bourbon whisky and the Havana cigar.3 He was probably joking. One hundred years later, Richard Nixon called the Apollo 11 mission to the Moon “the greatest week in the history of the world since the Creation.”4 He, unfortunately, wasn’t joking.

Aviation’s early philosophers, men like Alfred Lawson, engineer and editor of Aircraft magazine, thought that the age of flight would usher in a “superior type of man . . . Alti-man—a superhuman who will live in the upper strata of the atmosphere and never come down to Earth at all.” Lawson, of course, lived long before there were cheap charter flights to Cancun, packed with people who enjoy a beer and chaser for breakfast. His vivid imagination never quite reckoned on air rage. He demonstrates rather well the weird effect that technology has on human perception. Virtually every major technological development, including television, nuclear power, and the Internet, was initially expected to improve man, either physically or morally or both. Instead, they have rendered man more efficient in his moral corruption.

The “winged gospel,” as historian Joseph Corn has called it, was based on the idea that once man learned how to fly (even if in an aluminum tube), his soul would also take flight. Man’s soaring soul would enable him to figure out how to end poverty, disease, war, and all forms of suffering. Only in the air, apparently, is real tolerance and charity possible.5 The idea somehow survived, even though airplanes were soon used for ghastly purposes, over Guernica, Rotterdam and Hiroshima. The same fantasies can still be found in more recent works by Dandridge Cole, Krafft Ehricke, and Gerard O’Neill—men who should have known better. It also explains Neil Armstrong’s “giant leap for mankind.” Among space enthusiasts, progress is often confused with spatial movement.

Ehricke, who during the Second World War helped build the German V-2 rocket that rained down upon London and Antwerp, later became a sort of cosmic guru who philosophized about the civilizing potential of the cosmos. In space, he argued, “there would probably be no more need for government than in a modern hotel.” In 1957, just before the launch of Sputnik, he laid down his Three Laws of Astronautics:

First Law: Nobody and nothing under natural laws of this universe impose any limitations on man except man himself.

Second Law: Not only the Earth, but the entire solar system, and as much of the universe as he can reach under the laws of nature, are man’s rightful field of activity.

Third Law: By expanding through the universe, man fulfills his destiny as an element of life, endowed with the power of reason and the wisdom of the moral law within himself.6

Ehricke decided that “as we place the extraterrestrial domain into the service of all people, we may be permitted to hope for the greatest benefit of all: that the ugly, the bigoted, the hateful, the cheapness of opportunism and all else that is small, narrow, contemptible and repulsive becomes more apparent and far less tolerable from the vantage point of the stars than it ever was from the perspective of the mudhole.”7 In other words, true perfection would be found in the synthetic environment of a rotating aluminium can orbiting 500 miles out in space, where there’s not enough water to make a mudhole.

Gravity, apparently, is a corrupt tyrant—a power that keeps man from realizing spiritual nobility. True liberation can only come in an environment of weightlessness. In 1929, Cambridge physicist J. D. Bernal prophesied that, as a result of the very distinct forces acting upon man in space and on Earth, man would eventually divide into two species—Earthkind and Spacekind, the latter being the higher evolutionary form. C. S. Lewis, however, wasn’t so sure. In Out of the Silent Planet, he penned one of the best attacks on space age fantasists—or those who wish “to open a new chapter of misery for the universe”:

It is the idea that humanity, having now sufficiently corrupted the planet where it arose, must at all costs contrive to seed over a larger area . . . beyond this lies the sweet poison of the false infinite—the wild dream that planet after planet, system after system, in the end galaxy after galaxy, can be forced to sustain, everywhere and forever, the sort of life which is contained in the loins of our own species—a dream begotten by the hatred of death upon the fear of true immortality, fondled in secret by thousands of ignorant men and hundreds who are not so ignorant.

Lewis believed that, in the end, the laws of physics would defeat man’s ambition. The vast distances in space, he decided, were “God’s quarantine regulations.”8

Space, we need to remind ourselves, is a vacuum, a void, nothingness. It is an empty vessel filled by men’s imaginations. The more dispiriting life on Earth has seemed, the more attractive the cosmos has become. Bernard Smith, who launched a liquid-fueled rocket in 1933, had difficulty finding paid employment of any sort during the Great Depression. As a rocket scientist, he felt that fulfillment was his birthright. But Earth proved stubbornly ungenerous. It was “a lousy planet,” he complained, and “the rocket ship was the only way to get off of it.”9

Smith would probably have enjoyed sharing a vodka with Konstantin Tsiolkovsky, the father of Russian rocketry, and a man who also felt the mystical pull of space.

The basic drive to reach out for the Sun, to shed the bonds of gravity, has been with me ever since my infancy. Anyway, I distinctly recall that my favorite dream in very early childhood, before I could even read books, was a dim consciousness of a realm devoid of gravity where one could move unhampered anywhere, freer than a bird in flight. What gave rise to these yearnings I cannot say . . . but I dimly perceived and longed after such a place unfettered by gravitation.10

“My interest in space travel was first aroused by the famous writer of fantasies Jules Verne,” Tsiolkovsky confessed. “Curiosity was followed by serious thought.”11 In between his practical work on rocket engines, Tsiolkovsky mused at length about the world that could be created out in the cosmos. He wrote of a “Great Migration” in which a select group of human beings would leave behind imperfect Earth and create a Shangri La up there. Since Tsiolkovsky’s space age utopia was essentially a socialist community, his ideas delighted Lenin. The Bolsheviks consequently named Tsiolkovsky “Father of Cosmonautics.”

Tsiolkovsky saw weightlessness and liberty as one and the same. In outer space one could find freedom and fulfillment—”the perfection of mankind and its individual members.”12 Alexander Bogdonov, a contemporary, took Tsiolkovsky’s dream one step further, imagining a communist utopia on, appropriately, the Red Planet. The community he described in his novel Red Star (1908) was free of injustice, bigotry, poverty, or suffering of any sort.

Modes of travel were easily imagined; the laws of physics easily ignored. Hale used spinning flywheels; Verne a huge cannon. In 1638, the English bishop Francis Godwin (aka Domingo Gonsales) wrote fancifully of being pulled aloft by a flock of wild swans. Cyrano de Bergerac’s explorers were taken to the lunar surface by the force of evaporating dew, while the American writer Joseph Atterley simply imagined into being an antigravity substance called lunarium. Since reality did not impede upon methods of propulsion, it’s no wonder that it did not get in the way of dreams of what would be found in outer space. As G. Edward Pendray, journalist and sometime science fiction author, admitted, “imaginations could outpace dull practical considerations with a velocity comparable to that of light.”13

In truth, real rockets were both expansive and limiting: they encouraged space fantasists but also eventually injected a sense of reality into their dreams. Once man began to fire rockets into the sky he was forced to come to terms with how difficult space travel is, how great the distances are, and how little can be achieved.

Experiments conducted by the American Robert Hutchings Goddard demonstrated the difficulty of leaving Earth. Unlike Tsiolkovsky or Smith, he was never moved to embellish his technical computations with elaborate cosmic fantasies. Nor was he motivated by the lure of scientific discovery. Goddard was more practical; he was convinced that the eventual cooling of the Sun would force humans into outer space in order to insure the continuance of the race. Toward that end, he sent an article entitled “A Method of Reaching Extreme Altitudes” to the Smithsonian Institution in 1917. The Smithsonian responded with a grant of $5,000 to fund further experimentation. In the article, Goddard proposed that a rocket could be flown to the Moon and that its arrival there could be marked by a large explosion that would be seen back on Earth.*

Cynical journalists had great fun with America’s rocket man, pointedly remarking that Verne, at least, admitted he was writing fiction. On January 13, 1920, the New York Times accused Goddard of not knowing “the relation of action to reaction, and of the need to have something better than a vacuum against which to react.” The paper clearly didn’t understand the basics of rocketry, nor indeed Newton’s third law of motion, but not many people did back then. Goddard, who had a chip on both shoulders, took the rebuff personally, as he did virtually everything in life. He wanted to be celebrated as a visionary, rather like Tsiolkovsky, but most people thought him a lunatic. A master of self-pity, he went into a sulk lasting twenty-five years, in the process insuring that his ideas never received the attention they perhaps deserved.

For this reason, Americans missed the significance of an event on March 16, 1926, when Goddard launched the world’s first liquid-propelled rocket from his aunt’s farm near Auburn, Massachusetts. The rocket reached a speed of 60 miles per hour and a height of 41 feet. Chastised by the earlier reaction to his ideas, Goddard refused to publicize the event. Journalists nevertheless got wind of it and took delight in mentioning how his “Moon rockets” remained stubbornly on Earth. One paper pointed out that the rocket had missed its target by “238,799 1/2 miles.”14

As Goddard’s rockets grew, so too did the intolerance of his neighbors. Feeling ever more victimized, he took his ideas out to New Mexico, an area big enough to accommodate his reclusive temperament. Funding for the move, and for the establishment of a purpose-built facility, came from Daniel Guggenheim, who was fascinated by rockets. Goddard, hopeless at selling himself, relied on Charles Lindbergh for promotion. The facility, not far from a place appropriately called High Lonesome, was located in the Eden Valley, near Roswell, the town made famous when little green aliens supposedly visited in the 1950s.

Anne Morrow Lindbergh recalled a conversation between her husband and Goddard on the potential of rockets. “He had envisaged man’s landing on the Moon and even travelling to the planets, but he was cautious and practical when talking about the next step. ‘Theoretically,’ he said, ‘it would be possible to design a multi-stage rocket capable of reaching the Moon.’ But he figured it might cost a million dollars.”15

In May 1940, Goddard, with the help of Guggenheim’s son, Harry, secured a meeting with representatives from the American armed forces to see if he could interest them in rockets. They were unimpressed, however, remarking that the “next war will be won with the Trench mortar.”16 While this might seem one of the most shortsighted opinions of all time, American officers were in fact displaying impressive wisdom. At that time, Goddard’s rockets offered at best an uncertain return from a huge investment. As the German experience in World War II would eventually reveal, the rocket was a weapon before its time.

Goddard’s greatest fault was his paranoia. Trusting no one, he was extremely reluctant to share his ideas. Yet scientific research cannot thrive in a vacuum. Newton, remember, attributed his success to the fact that he had stood on the shoulders of giants. Goddard preferred to stand alone, shooting ever more powerful rockets into New Mexico’s limitless sky. The mistakes he made, and they were many, were made in private, where they were less likely to get observed and corrected. Theodore von Kármán, the Hungarian-born scientist and engineer who led the Guggenheim Aeronautical Laboratory at the California Institute of Technology (GALCIT), was not impressed with Goddard’s contribution to rocketry:

There is no direct line from Goddard to [the] present-day. . . . He is on a branch that died. He was an inventive man and had a good scientific foundation, but he was not a creator of science, and he took himself too seriously. If he had taken others into his confidence, I think he would have developed workable high-altitude rockets and his achievements would have been greater than they were. But not listening to, or communicating with, other qualified people hindered his accomplishments.17

Goddard died on August 10, 1945, the day the Japanese surrendered. Just before his death he told a reporter: “I feel we are going to enter a new era. . . . It is just a matter of imagination how far we can go with rockets. I think it is fair to say you haven’t seen anything yet.”18

As Goddard discovered, neither the American government nor the military were very interested in space. The same could not be said for the American people. Quite a few were convinced that outer space held an assortment of adventures, delights, mysteries, and dangers, and that it behooved man to go out and embrace them. Those who didn’t feel the spiritual pull of space still believed that the cosmos offered enormous potential for wealth. The imagined riches that once drove Cortez to Mexico caused a later generation of would-be explorers to look skyward.

Space was interesting precisely because of the flourish that imaginative entrepreneurs gave it. At the 1901 Pan American Exposition in Buffalo, New York, the show business entrepreneur Frederick Thompson unveiled his carnival extravaganza, which he called “A Trip to the Moon.” The public boarded a 30-foot spaceship called Luna which “flew” them to the Moon. After a bumpy landing they disembarked on an eerie landscape full of stalactites and crystals. A group of midget “Selenites” then escorted the visitors to the lunar city, where they could shop for artifacts and sample green cheese before boarding their ship back home. Some 400,000 people toured the Moon, including President William McKinley and most of his cabinet. When the exposition closed, Thompson took his attraction to Coney Island, calling it Luna Park.

The fascination with outer space probably explains the gullible reaction to the CBS radio broadcast of The War of the Worlds on October 30, 1938. Some of those who tuned in late made the mistake of concluding that the broadcast, by Orson Welles, was a news bulletin, not a story, and that angry Martians, at that precise moment, were incinerating seven thousand of America’s finest soldiers. People rushed from their houses with wet clothes over their faces to protect them from a Martian gas attack. They fled in blind panic certain that the end was nigh. Police stations were inundated with frightened citizens seeking protection, and in Pittsburgh one woman had to be prevented from poisoning herself. The Welles broadcast was frightening because it overturned a comfortable American assumption about the superiority of Yankee technology. Most space tales, like those of Buck Rogers, had Americans traveling outward as conquerors, not being invaded, like victims.

When George Pal decided to make a Hollywood version of War of the Worlds, he set the film in present-day California. This was partly for reasons of economy (saving a bundle on props and costumes), but also to capitalize on the mania about flying saucers that had arisen since the Second World War. His film, When Worlds Collide (1951), was one of 133 science fiction movies Hollywood made between 1950 and 1957.19 Whereas the previous generation of audiences had flocked to the cinema to watch white men massacre Indians, a new generation wanted battles with blobs, mutants, and things from another galaxy. One advantage of this new generation of villains was that it was not considered racist to do unspeakable things to an alien.

This obsession with outer space was part of the mania for all things scientific, and symptomatic of the assumption that science and technology could conquer all. It had many manifestations, from films, to television (Tom Corbett: Space Cadet debuted in 1950), to magazines like Saturday Evening Post and Popular Science, and naturally in comic books. The rocket offered an escape from the humdrum life of security and affluence, a chance for a new generation to imagine again the thrill of exploration and the challenge of colonisation. The rockets themselves might have been high tech, but the qualities required to pilot them were old fashioned. Buck Rogers succeeded not because of his equipment but because of true American grit. In this sense space promised a new frontier, another stab at the American Dream.

Since Americans thought themselves masters of technology, they concluded that the cosmos would be conquered as easily as the kitchen. At the 1939 World’s Fair in Flushing Meadows, New York, large corporations paraded their latest high tech gadgets. The Ford exhibit was called “Road of Tomorrow,” while General Motors dubbed its contribution “Futurama.” Some of the items on display never made it into the shops or onto the roads, but most are now mundane household objects. The most popular exhibit was the “Democracity,” which broadcast the message, none too subtly, that a free enterprise system would always remain at the cutting edge of technological change. In the modern metropolis, flat, straight superhighways would take citizens from the center to the suburbs, where modern houses would be built, or, more likely, assembled. These new homesteads would have air conditioning, stereophonic sound, central heating, two car garages, and family rooms where Mom, Dad, and the kids could entertain themselves in front of a box called television.

In the Transportation Pavilion an exhibit forecast a future of space exploration. From rocket ports, guests could board simulated flights to Mars and Venus, where they encountered primordial jungles full of strange beasts. It was commonly assumed that space, like the United States, would be democratized, that everyone would someday be able to board a rocket to the Moon or Mars, and that those celestial bodies would be granted statehood. Again, the rationale for the voyage was readily supplied by imaginative fantasies of what would be found.

The Second World War interrupted this vision, but also seemed to make it more likely. The part that technology played in the victory reinforced the idea that America would inevitably lead the way in the exploitation of new scientific frontiers. During the war, science brought fast new airplanes (even jets), rockets, missiles, and that most awe-inspiring invention, the atom bomb. Atomic power suggested that there would be endless energy to run high-tech household appliances. Lewis Strauss, postwar head of the Atomic Energy Commission, predicted that nuclear energy would eventually become so cheap that producers would not bother to charge for it. Abundant energy would, the propaganda claimed, “warm the cold, . . . feed the hungry . . . [and] alleviate the misery of the world.” Scientists promised an atomic locomotive, nuclear greenhouses, and endless medical advances.20 Engineers turned their minds to the possibility of using atomic explosions on large-scale construction projects, like building a second Panama Canal.

Science and progress were thought to be two sides of the same coin. Some people were anxious about what emerged from the laboratory, but most celebrated the new age of technology. The future promised revolutions in communication, medicine, engineering. Atomic physicists boasted of nuclear cars, submarines, and rockets. People would be made healthier, cities safer, and houses cleaner by the fruits of science. American entrepreneurial talent would take new technology into the homes of ordinary people, rendering everyone’s life better.

Rockets seemed a logical expression of this new age. Where they might go, or what they might be used for, was immaterial. All that mattered was that they were fast and powerful. But, like the atom bomb, research on the rocket was hugely expensive and its financial potential not immediately apparent. Projects of this sort could not be carried out by earnest academics working diligently in small university laboratories. Nor could they be financed by private corporations who demanded a quick return on their investment. Only the government could build an atom bomb, and only the government could fly to the Moon.

This had enormous implications for the relationship between government and the private sector and, ultimately, for the liberal ethos. The need to compete with the enemy on the other side of the Iron Curtain implied a race for technological superiority which inevitably eroded the foundations of liberal democracy. On both sides, the Cold War was presented as a clash of diametrically opposed systems. Yet, as will be seen, the process of competition rendered the antagonists increasingly alike. Two massive technocratic states emerged, competing with each other over the production of progress. Scientists, for whom academic freedom had once been a credo, now found themselves employees of the state, or, specifically, the military. The ivory tower gave way to the high-security establishment, while academics got used to a world of identity cards, security checks, tall fences, passwords, locked gates, and whispered secrets.

Dreamers and pragmatists met on the rocket pad. For the dreamers—men like Tsiolkovsky, Ehricke, and Bernal—space was a destination, a place to create or discover a perfect world. For the pragmatists—cold warriors like John Kennedy, Nikita Khrushchev, and Richard Nixon—space was more important for what it symbolized back on Earth than for what could be found in the sky. The dreamers supplied the inspiration, the pragmatists the cold hard cash. Each group needed the other. But while their goals intertwined, they never merged. The defining feature of the space age was that no one could ever agree on where the rockets should go.

 

 

* This idea would resurface in the 1950s when some American scientists looked seriously into the possibility of exploding an atom bomb on the Moon, as a publicity stunt.
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Slaves to a Dream

For some people, rockets are erotic. The tall, slender, phallic tube sits on its pad while men who yearn for youth trade in techno-babble. The adventure appeals to most boys, some men, very few girls, and almost no women. Freud probably had a lot to say about this sort of thing, and would have said even more had he lived long enough to witness a thrusting V-2 raping the atmosphere. Most boys grow out of rockets around the time they become interested in girls. A small percentage don’t, however, and they often become rocket scientists.

Just after the First World War, a group of these rocket-mad men in Germany got together with the aim of converting their adolescent dreams into physical reality. Their leading light was Hermann Oberth, originally from Transylvania. On May 3, 1922, while a student at Heidelberg University, Oberth wrote Robert Goddard requesting a copy of his controversial paper—the one pilloried in the New York Times. Goddard was flattered that someone was taking him seriously, but felt uncomfortable that his admirer resided in Germany. He was concerned about the German “tendency to turn inventions into weapons of war.”1

A year later, Oberth published The Rocket into Planetary Space. Rather like its author, the book was a mixture of science and fantasy. Oberth had, at an early age, read Jules Verne, H. G. Wells, and virtually every other science fiction writer. His book proposed that liquid propellant rockets would allow man to escape the Earth’s atmosphere. So far, so good. Then came the fantasy: rockets would lead inevitably to voyages to the outer planets and, eventually, permanent space stations.

The science was derivative, rather too much so for Goddard, who felt plagiarized. He had every reason to feel miffed, but he failed to understand a fundamental principle of space travel, namely that the thrust of a rocket is derived from equal parts fuel and publicity. Since Goddard shunned the latter, his paranoia limited the range of his dreams. The ability to promote oneself and encourage others to think big was essential in order to turn madcap ideas into real rockets.

On the strength of his book and his involvement with the film-maker Fritz Lang, Oberth drew a crowd of adoring rocket scientists. One of his admirers, the Austrian Max Valier, perceived a dramatic destiny: “The moment is here, the hour has come, in which we may undertake the attack on the stars with real prospects of results. It is clear that the armor of the Earth’s gravity will not be lightly pierced, and it is to be expected that it will cost, to break through it, much sacrifice of time, money, and perhaps also of human life.2

Among the enthusiasts was an eighteen-year-old prodigy named Wernher von Braun. Like Oberth, he caught the space bug from reading science fiction novels as a young boy. These “filled me with a romantic urge. Interplanetary travel! Here was a task worth dedicating one’s life to! Not just to stare through a telescope at the Moon and planets but to soar through the heavens and actually explore the mysterious universe! I knew how Columbus had felt.”3 What distinguished von Braun was that he was both a vivid dreamer and a brilliant engineer. He also possessed an uncanny talent for publicity, thus ensuring that people would shower him with money to pursue his fantasies.

Oberth’s group of admiring rocket enthusiasts called themselves the Verein für Raumschiffahrt (Society for Space Travel, VfR), a name which indicates the nature and depth of their ambition. Members thought not only of shooting rockets into the sky, but also of attaching them to cars, boats, trains, sleds, and anything else that might be made to move fast. On May 23, 1928, a rocket car called the Opel-Rak 2 reached the death-defying speed of 125 miles an hour. The automobile magnate Fritz von Opel piloted it. Like Virgin Atlantic’s Richard Branson, he understood that stunts made good publicity.

Before long, the German military grew interested in the powerful playthings of the VfR. Rockets were one category of weapon that had not specifically been mentioned when the Versailles diktats imposed strict limits on German armaments production, largely because no one took rockets seriously as a potential weapon. The Germans, however, recognized a loophole big enough to blast a missile through.

Professor-Colonel Karl Emil Becker, a widely respected ballistics expert, believed that rockets answered all the limitations as to range and destructive power posed by artillery, and, unlike airplanes, offered the possibility of carrying explosives to the enemy without the risk of losing a pilot en route. Another enthusiast was artillery captain Walter Dornberger who, in 1932, was assigned to investigate the feasibility of developing rockets for the Wehrmacht. He immediately knocked on the doors of the VfR. As he later explained, he found the young enthusiasts a bit too esoteric:

The value of the sixth decimal place in the calculation of the trajectory to Venus interested us as little as the problem of heating and air regeneration in the pressurized cabin of a Mars ship. We wanted to advance the practice of rocket building with scientific thoroughness. We wanted thrust-time curves of the performance of rocket motors. We wanted to establish the fundamentals, create the necessary tools, and study basic conditions.4

In other words, he wanted to be able to hit London with a missile. Despite his more practical objectives, Dornberger fell instantly in love with the silver-tongued von Braun. On the strength of that attraction alone, the VfR was given a small grant to develop a prototype rocket.

Von Braun’s first test shot failed spectacularly, but Dornberger was still sufficiently impressed to give the young aristocrat a position at the head of his new rocket team headquartered at Kummersdorf, about 100 kilometers south of Berlin. Von Braun packed his bags, telling his VfR colleagues that he’d been drafted. Leaving them behind in order to work for the god of war did not trouble him greatly, as he later explained:

In 1932 . . . when the die was cast, the Nazis were not yet in power, and to all of us Hitler was just another mountebank on the political stage. Our feelings toward the Army resembled those of the early aviation pioneers, who, in most countries, tried to milk the military purse for their own ends and who felt little moral scruples as to the possible future use of their brainchild. The issue in these discussions was merely how the golden cow could be milked most successfully.5

“We were interested in only one thing—the exploration of space,” he added. Truth was always a fluid thing with von Braun; message and meaning carefully crafted to suit an audience. The refrain that he was only ever interested in space travel would prove handy throughout his life. It was probably true, but he was always pragmatic enough to realize that the quickest way into space would be aboard a military rocket. Arthur Rudolph, a brilliant rocket engineer but a rather vile Nazi, echoed these sentiments: “We didn’t want to build weapons; we wanted to go into space. Building weapons was a stepping stone. What else was there to do but join the War Department? Elsewhere there was no money.”6

Von Braun’s acute sense of expediency does not adequately explain his unusual desire to join Nazi-affiliated organizations. He didn’t seem to mind when the Deutscher Luftsport-Verbund flying club was taken over in 1933 by the N. S. Fliegerkorps (National Socialist aviation club). He also joined an SS horse-riding club, a Nazi-affiliated trade union, a hunting club, a welfare organization, and a National Socialist air raid protection corps.

The first rocket developed at Kummersdorf, the A-1, exploded magnificently. “It took us exactly one-half year to build,” von Braun remarked, “and one-half second to blow up.”7 His team returned to their drawing boards and produced the A-2, first tested in December 1932. Two of these rockets, nicknamed Max and Moritz after German comic book characters, rose to 6,500 feet. Von Braun’s reputation rose even further, as did his ego.

Enter Hitler. He and his colleague Hermann Goering saw enormous potential for rockets as machines of death. Von Braun wisely stopped talking about space travel, and tuned his radio to the Führer’s frequency. By 1934, eighty engineers were working at Kummersdorf, a facility now identified with the suave, handsome, and ridiculously young von Braun, who had only just reached the ripe age of twenty-one. The apprentice had upstaged the sorcerer: Oberth was cast aside, mainly because his cosmopolitan virtues displeased the Gestapo. They did not like how he shared his ideas with rocketeers in other countries. The fact that he was not German also raised suspicions.

Before long, von Braun’s ambitions, not to mention the range of his rockets, outgrew Kummersdorf. He needed a secluded place where a stray rocket would not end up in someone’s sitting room. A new complex, called Peenemünde, was built on an isolated stretch of the Baltic coast at Usedom. Von Braun’s staff moved there in the spring of 1937. The facility was every rocket scientist’s fantasy: a purpose-built complex with virtually unlimited funding and a clear remit to produce rockets of ever increasing thrust. The only thing that might have annoyed the purist was the facility’s purpose: there was never any question but that explosives would eventually be packed into the nose cones. Not long after decamping to Peenemünde, von Braun decided to join the Nazi Party, a decision he claimed was inevitable. “I was officially demanded to join the National Socialist Party,” he later explained. Since his rockets were attracting a great deal of official attention, he feared that “my refusal to join the party would have meant that I would have had to abandon the work of my life. Therefore, I decided to join. My membership in the party did not involve any political activity.”8

The newest rocket, the A-3, failed in its first four tests, much to the dismay of Hitler, who had war on his mind. Von Braun’s favorite gadget was the A-5, which in October 1938 reached a height of 8 miles. That fueled his dreams of exploring the heavens, but did not impress Hitler, who was more interested in range than altitude. With political pressure increasing, the team came up with the A-4, later known to the world as the V-2.* The single-stage rocket, fueled with alcohol and liquid oxygen, was about 46 feet tall and packed 56,000 pounds of thrust.

Progress at Peenemünde soon attracted the attention of Heinrich Himmler, the SS leader who was busily building his own empire, separate from the Wehrmacht and Luftwaffe. On May 1, 1940, von Braun was visited by a local SS colonel who happily informed him that Himmler wanted him to join. “I told him that I was so busy with my rocket work that I had no time to spare for any political activity,” von Braun later explained. “He then told me, that my being in the SS would cost me no time at all. I would be awarded the rank of a ‘Untersturmführer’ [lieutenant] and it was a very definite desire of Himmler that I attend his invitation and join.”9 Worried that membership of the SS would obstruct his work for the military, von Braun consulted his mentor Dornberger. The latter advised him that it was not a good idea to annoy Himmler. He therefore joined, was promoted every year thereafter, but, he claims, never became remotely involved with the doings of the SS. He nevertheless enjoyed wearing his smart SS uniform whenever anyone important visited Peenemünde.

The first two tests of the V-2, in March and August 1942, were glorious failures. Though the rocket did not perform as intended, it still offered a tantalizing hint of its enormous potential. Then, on October 3 came a defining moment in the history of rocketry. “I kept my eyes glued to the binoculars,” Dornberger recalled; “it was an unforgettable sight. In the full glare of the sunlight the rocket rose higher and higher. The flame darting from the stern was almost as long as the rocket it self. . . . The air was filled with a sound like rolling thunder.”10 The V-2 eventually reached an altitude of 60 miles, taking it to the edge of space. Ehricke, a member of the elite team, was moved to philosophize:

It looked like a fiery sword going into the sky. There came this enormous roar and the whole sky seemed to vibrate; this kind of unearthly roaring was something human ears had never heard. It is very hard to describe what you feel when you stand on the threshold of a whole new era; of a whole new age. . . . It’s like those people must have felt— Columbus or Magellan—that for the first time saw entire new worlds and knew the world would never be the same after this. . . . We knew the space age had begun.11

Dornberger showered congratulations like confetti. “We have invaded space with our rocket,” he announced triumphantly, “and for the first time have used space as a bridge between two points on Earth; we have proved rocket propulsion practicable for space travel. To land, to sea and [to] air may now be added infinite empty space as an area of future intercontinental traffic.” But then came the punch line: “So long as the war lasts, our most urgent task can only be the rapid perfecting of the rocket as a weapon.”12

On July 7, 1943, von Braun and Dornberger met Hitler to talk about the V-2. They told him that the rocket could carry 1,000 kilos of explosives to London and would be impossible to intercept. After being shown a film of the V-2 in operation, Hitler replied that he wanted 2,000 rockets a month. In order to meet such a demand, von Braun needed a huge factory and priority over scarce raw materials and fuel. Since Hitler had already decided that the V-2 would win the war, the request posed no problem. Albert Speer, Minister of Supply, was instructed to give the rocket program top priority. “This will be retribution against England,” Hitler said. “We will force England to her knees. The use of this new weapon will make any enemy invasion impossible.”13

Hitler was in fact thinking bigger. Why, he asked, couldn’t the team make a rocket capable of carrying a ten-ton payload? Dornberger explained that such a rocket would take years to develop. Hitler didn’t like that answer. “What I want is annihilation!” he shouted. Dornberger replied: “We were not thinking of an all-annihilating effect.” “You!” Hitler spat. “No, you didn’t think of it, I know. But I did!”14

The Führer had fallen victim to rocket fever. Let’s suppose that 2,000 rockets could indeed have been produced each month and that each of those rockets could have hit targets in England. (Both are very reckless assumptions.) That would have meant roughly 2 million kilos of explosive delivered to Britain every month. By the time the V-2 was deployed in 1944, Allied bombers were dropping around 3 million kilos on Germany every day, yet were not destroying German morale. As it turned out, just over 1,300 rockets were fired at London by the end of the war, causing 2,700 deaths and over 6,000 serious injuries. Another 1,265 rockets fell on Antwerp. Tragic as those losses were, they did not remotely affect Allied morale and in fact probably stiffened resolve. One estimate places the total cost of the project at RM 2 billion, equivalent at the time to $500 million. That’s one-quarter of what the United States spent on the Manhattan Project.15 “Our most expensive project was also our most foolish one,” Speer later admitted. “Those rockets, which were our pride and for a time my favorite armaments project, proved to be nothing but a mistaken investment.”16

On March 15, 1944, von Braun was arrested by the Gestapo on charges that he was wasting Reich resources on his dream of space travel. While he was indeed interested in exploring the cosmos, the charges on this occasion lacked foundation. Thanks to the intervention of Speer, he was released after two weeks. While the experience was undoubtedly frightening, it proved useful after the war when von Braun needed evidence to suggest that he was never an ardent Nazi, nor an enthusiastic missile maker.

Von Braun always assumed a benign innocence when it came to discussing his Faustian deal with Hitler. “It seems that this is another demonstration of the sad fact that so often important new developments get nowhere until they are first applied as weapons,” he told his colleagues. One of those colleagues had a different take: “Don’t kid yourself—although von Braun may have had space dust in his eyes since childhood—most of us were pretty sore about the heavy allied bombing of Germany—the loss of German civilians, mothers, fathers, or relatives. When the first V-2 hit London, we had champagne. Why not? We were at war, and although we weren’t Nazis, we still had a Fatherland to fight for.”17

V-2 production, as Speer suggested, placed intolerable demands on Germany’s already overstretched labor supply. The problem was solved by taking slaves from concentration camps. Von Braun’s team were already inclined to tap this source even before Hitler made his extraordinary demand. Rudolph had observed the use of slaves at the Heinkel aircraft works and felt that “the employment of detainees in general has had considerable advantages over the earlier employment of foreigners, especially because all non-work-related tasks are taken over by the SS and the detainees offer greater protection for security.”18 He recommended their immediate employment on the rocket program, formally requesting 1,400 slave laborers from the SS on June 2, 1943. This request could not have been made without von Braun’s full knowledge. Two months later, Hitler ordered Speer to use concentration camp labor to build the new rocket factories, and eventually to build the rockets themselves.

An underground facility at Mittelbau Dora, near Nordhausen in eastern Germany, was built to manufacture the rocket components. Construction and organization were supervised by SS General Hans Kammler, one of Heinrich Himmler’s favorites and a truly vile man. Dora was essentially a satellite camp of Buchenwald, from which able-bodied laborers were drawn and then worked to death. The first group of 107 prisoners arrived in August 1943. They set to work carving out new tunnels to enlarge an existing storage depot. Over the following six months, an additional 12,000 prisoners arrived to work in the damp caverns. Conditions were atrocious, survivors rare. There was no heat, no ventilation, no sewerage, no sinks or tubs, no running water. Thirsty prisoners were often forced to drink the putrid water oozing from the rock walls of the tunnel. Malnutrition and disease were rife. “The sanitation was totally inhuman,” commented Angela Fiedermann, a former inmate. “The temperature was eight or nine degrees Celsius . . . and humidity was 90 percent. They died like flies.”19 The work itself was exhausting, backbreaking, and dangerous, with a constant threat of explosions, cave-ins, and gas poisoning. Prisoners worked upwards of seventy-two hours per week, existing on a mere 1,100 calories per day. A crematorium had to be built in order to handle the steady stream of prisoners who died or were murdered on the job. Probably 20,000 perished building the V-2s, and countless more in plants where fuel for the rockets was processed.

Dr. A. Poschmann, medical supervisor to the Armaments Ministry, thought the tunnels a reasonable facsimile of Dante’s Inferno. On December 10, 1943, on his urging, Speer visited the facility and noted:

Expressionless faces, dull eyes, in which not even hatred was discernible, exhausted bodies in dirty gray-blue trousers. At the approach of our group, they stood at attention upon hearing a cutting command and held their pale blue caps in their hands. They seemed incapable of any reaction. . . . The prisoners were undernourished and overtired; the air in the cave was cool, damp and stale and stank of excrement. The lack of oxygen made me dizzy; I felt numb.

Speer immediately ordered Kammler to construct a more hygienic above-ground camp for prisoners and to improve the food and sanitary facilities. Or so he claims. If these orders were indeed given, they were not carried out. A short time later, Speer formally commended Kammler for his work. “In an almost impossible short period of two months,” he remarked, the SS officer had transformed “the underground facilities from a raw state into a factory.” The achievement outshone every “remotely similar example anywhere in Europe and is unsurpassable even by American standards.”20

Those who survived the terrible conditions had still to cope with the capricious brutality of the guards. Prisoners were executed for no other reason than to maintain an atmosphere of terror. Sadistic guards tortured detainees simply for fun. Random reprisal killings inevitably followed suspected acts of sabotage. For the workers, sabotage (which sometimes took the simple form of urinating on delicate wiring) made sense since death seemed inevitable. This helps to explain why the V-2s had such a low success rate.

When sabotage was suspected, retribution was brutally swift. René Steenbeke, a captured Belgian army officer, recalled seeing “51 prisoners . . . hanged, their hands behind their backs, a piece of wood in their mouths, hanged in groups of about 12. They could see their comrades being killed before them and they had to watch.”21 The huge cranes were used as makeshift scaffolds, even though this slowed production. Hans Friedrich, a civilian manager at the factory, recalls phoning Rudolph to ask how long the bodies should be left dangling from the crane. The latter replied that they should be left to hang for the last six hours of one shift, and the first six hours of the next, in order that the entire crew could benefit from the lesson.

In early 1945, the number of prisoners peaked at 40,000. At that time, Dora was producing 690 rockets and killing 2,000 prisoners per month, some of them executed, but most of them simply worked to death. On April 11, the facility was captured by a detachment of the American 3rd Armored Division. In one of his final acts, Hitler had ordered Himmler to execute all remaining prisoners, but this proved impossible. Nevertheless, the Americans found “hundreds of corpses . . . sprawled over the acres of the big compound. More hundreds filled the great barracks. They lay in contorted heaps, half stripped, mouths gaping in the dirt and straw, or they were piled naked like cordwood.”22 According to one count, over five thousand corpses were found.

Steenbeke
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