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  A METHOD OF REACHING EXTREME ALTITUDES



   The dream of yesterday is the hope of today, and the reality of tomorrow.


  —Robert Hutchings Goddard




  On October 18, 1899, a seventeen-year-old boy climbed a tree behind his family’s barn and experienced an epiphany—a simple moment of thoughtful realization that would change the world. The boy’s name was Robert Hutchings Goddard, and as he looked up into the clear blue Worcester, Massachusetts, sky, he became curious as to how one might ascend to the heights of the clouds, the Moon, and beyond. Of the experience he would later write, “On this day I climbed a tall cherry tree at the back of the barn . . . and as I looked toward the fields at the east, I imagined how wonderful it would be to make some device which had even the possibility of ascending to Mars, and how it would look on a small scale. I was a different boy when I descended the tree from when I ascended. Existence at last seemed very purposive.”1


  Goddard had already inherited an interest in science from his father—an interest that only accelerated when their home was wired for electricity and artificial light could be ordered up with the simple flick of a switch. Yet there was something different about the tree-climbing experience. It had such an impact on Goddard that for the rest of his life he quietly celebrated October 18 as the “Anniversary Day.” His newfound interest in leaving Earth caused a slight change in his science interests, leaning him more toward technology, engineering, and physics. Unfortunately, his formal education was delayed due to a number of childhood illnesses, but in 1908 he graduated from Worcester Polytechnic Institute, and did so as class valedictorian. Soon after graduation he became briefly engaged to a young woman who, fittingly, was the class salutatorian. The following year Goddard began his graduate studies at Clark University.


  After his first year at Clark, Goddard began to contemplate the possibility of building a rocket using liquid propellants. Solid fuel rockets had several major drawbacks, not the least of which was the inability to regulate the speed at which they burned their propellants. Once ignited, a solid propellant rocket’s thrust and burn rate remained essentially constant. Throttling of a rocket’s engine would be necessary, Goddard theorized, in order to fly and control a rocket’s trajectory over long distances and altitudes. On paper he began to calculate what would be needed to build such a missile.


  Though he would eventually be credited with the invention of the liquid fuel rocket, in truth Goddard was reinventing a rocket theorized thirty years earlier by Konstantin Tsiolkovsky, a nineteenth-century Russian scientist. Tsiolkovsky’s work had been hidden from much of the world due to a lack of enthusiasm for it in his native country. It was Tsiolkovsky who first theorized what would become the modern liquid fuel rocket design. He envisioned a multistage device that would contain tanks of liquid oxygen and liquid hydrogen, and a space at the top for a human to sit and control it all. He was also the first to calculate the minimum orbital velocity of an artificial satellite, five miles per second, and escape velocity, seven miles per second. His work would have been a great inspiration to Goddard, had he known about it, especially since Tsiolkovsky had backed up his theories with proven math and science. As a result, his work was little published in his own language, let alone English.


  Another work-alone rocket recluse at this time was Hermann Oberth. Like von Braun and so many scientists then and since, Oberth was inspired by the writings of Jules Verne. Independent of both Goddard and Tsiolkovsky, Oberth began to develop theories of space flight—theories that were highly derided by his peers. He wrote a doctoral thesis based on those theories that was initially rejected as being “utopian.”2


  Even so, by the time Goddard was deep into his university studies he was able to obtain some of Tsiolkovsky’s writings, the most significant of which involved the speed a man-made object would have to travel to break free of Earth, and how that might be achieved. In 1913 Goddard was working at Princeton University when he became ill again, this time with tuberculosis. He took a long leave of absence from his work, which afforded him the time to flesh out his ideas and theories for a rocket using liquid propellants. A year later he filed a patent for a liquid fuel rocket using gasoline and liquid nitrous oxide. This would turn out to be one of the most historic patents in rocket science.


  In 1916 Goddard applied for a research grant from the Smithsonian Institution. In the application he included a short publication titled A Method of Reaching Extreme Altitudes. He was awarded $5,000—a tidy sum in 1916. Three years later the Smithsonian published Goddard’s grant application paper; 1,750 copies were printed and sent around the world.


  But Goddard would not be satisfied with mere “paper and pencil” work like Tsiolkovsky and Oberth; he wanted to build flightworthy rockets to test the many theories that were developing. He quietly ensconced himself in a small workspace in Worcester and began moving his designs from theory to blueprint to hardware. In November 1923 he test-fired the world’s first liquid fuel rocket engine. Two and a half years later, on March 16, 1926, Goddard flew a small oxygen/gasoline liquid fuel rocket, launching it from a remote cabbage farm nearby Auburn. Its peak altitude: forty-one feet. An inauspicious beginning, yet that tiny homemade rocket with its humble, cork-pop apogee would one day change everything for everybody.


  Once news leaked out about Goddard’s liquid fuel rocket, Oberth decided to follow with some hardware experiments of his own. In the autumn of 1929 Oberth test-fired a small liquid fuel rocket engine. He was assisted in this project by an enthusiastic eighteen-year-old German protégé who had been following Oberth’s work like religious gospel: Wernher von Braun. In the 1950s the teacher would become the student as Oberth found himself working under von Braun’s direction in the U.S. Army’s Redstone missile program.


  As for Konstantin Tsiolkovsky, he would one day be lauded for his work, albeit posthumously. Among the many honors would be his statue in Moscow as one of the Soviet Union’s “Conquerors of Space,” a lunar crater named after him, and a Google Doodle.
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  BURNING DOWN THE HOUSE



   It takes sixty-five thousand errors before you are qualified to make a rocket.


  —Wernher von Braun




  Ever since he was a little boy, the only thing Wernher von Braun wanted in life was to build a rocket and fly to the Moon. Many people have all-consuming passions that occupy their thoughts day and night, and for Wernher, this was his. In 1924, on Wernher’s twelfth birthday, his father had given him a telescope. Like Goddard’s tree-climbing experience, this simple event would change the course of history, for it would change the boy who owned it, who would make history. From that day on, Wernher spent many of his days reading Jules Verne, and his evenings peering into the heavens. By then Robert Goddard’s treatise, A Method of Reaching Extreme Altitudes, had been translated into German, and Wernher could be found late at night reading it, and rereading it.


  In his twenties, Wernher was given his first research grant to further German rocket science, and he was certain then that Germany would be the conduit to his lunar dream’s fulfillment. For several years thereafter, von Braun had told his rocket enthusiast associates it would be Germany that would help them build their rocket to the Moon. But Wernher had grown since those idealistic days. After ten years of taking their money, he now realized that all military checks had only one end game—the propagation of weaponry. He and his fellow scientists were frustrated. In their hands lay a marvelous invention with tremendous peacetime potential—a potential that had been squandered and frittered away by madmen. Such misuse of human discovery troubled him, and always would.Wernher von Braun examined the large wall map above him that indicated the positions of advancing Soviet and Allied troops. The war was lost—anyone who could read a map could see the obvious. But while some of his countrymen could see in such maps only a vision of the Third Reich government slipping away, von Braun saw something completely different: the destruction of his spacefaring dream.


  A young soldier coughed to regain his attention, and von Braun resumed throwing his personal papers and documents into the young man’s wheelbarrow.


  The smoke could be seen for fifty miles—an unintended beacon for Soviet ground troops and Allied bombers looking for the notorious German rocket base at Peenemünde. Of course, this was war on a massive scale, and there were thousands of rising smoke columns throughout the country. Nothing unusual about a smoke column these days. Germany still controlled much of its airspace, but situated on the coast as it was, the base was especially vulnerable. A crooked finger of a peninsula twenty-five miles west of the border with Poland, Peenemünde had become a liability. The steady advance of the Red Army, combined with an increasing flow of Allied bombers, meant the facility’s security could no longer be guaranteed.


  A wooden pier extended two hundred meters into the ocean, its planks slowly rotting in the heavy saline air of the Balkan Sea. Approximately one hundred steel chemical drums were lined up along its downwind edge. The dependable North Atlantic breezes pushed westward, keeping the voluminous black plumes, which furiously poured from the drums, away from the nearby factory buildings. Scattered throughout the compound stood a contingent of Nazi Schutzstaffel (SS) officers, most of them carrying fully loaded machine guns. Peenemünde was technically a civilian operation, but in reality, the SS supervised all its activities. On this day, it was their responsibility to direct the destruction of a huge collection of secret documents and close the facility. SS Reichsführer Heinrich Himmler had ordered his men to keep their eyes on the large crowd of engineers, technicians, and forced laborers who delivered the never-ending stream of wheelbarrows loaded with blueprints, documents, invoices, and memos to their fiery end. As each worker arrived with his load, one of the SS officers would point to an available barrel, and the worker would begin tossing documents into it. As the worker turned to run back for more, the SS officer sprayed a shot of accelerant into the barrel to keep the process moving at a fast pace.


  As this document destruction operation progressed, another set of technicians and workers loaded hundreds of tons of manufacturing equipment and rocket parts into the boxcars of a waiting train, its engine idling and at the ready to leave at any moment. Wernher von Braun’s rocket research and construction facility would be no more—its land destined to return to the farms and cow pastures from which it was born.


  Von Braun and his team had been ordered to move their technology to another site for safekeeping: Mittelwerk. A converted gypsum mine deep within the low-lying mountain of Kohnstein, Mittelwerk was spacious and deep—perfect for protecting Germany’s highly advanced rocket technology from the now-daily Allied bombing raids. Mittelwerk had been opened for rocket manufacturing two years earlier, but only after being greatly enlarged by thousands of slave laborers from the nearby Mittelbau-Dora concentration camp.1 Peenemünde had been kept open as an engineering and research center, but now everything would have to be moved to the safer underground facility. Von Braun tried to convince himself that this was an improvement, as everything would be centralized.


  With his file cabinets now empty, and another wheelbarrow filled to overflowing, Wernher nodded to the soldier, who pushed the load toward an open factory doorway. At the same moment, an SS officer entered and made some new marks on the map, indicating that a Soviet battalion had advanced another forty miles in their direction. Von Braun was astonished at how fast Stalin’s army was approaching. He and every German soldier and worker at Peenemünde had no misconceptions as to what would befall them if they failed to evacuate the facility before the arrival of the Russian soldiers. Some of the scientists would be spared, of course, in order for Stalin to extract from them Germany’s advanced rocket technology. Everyone else would be shot on the spot—the notorious Red Army had little interest in taking prisoners.


  Wernher von Braun put on his gloves, tightened his wool coat around him, and left the building. He was followed by two engineers who had become his closest associates and confidants—Dieter Huzel and Arthur Rudolph. Unknown to their superiors, the three men, along with a number of other top-level scientists, had already been whispering about an escape plan. It seemed apparent to everyone but a few Nazi diehards that the war was lost. Fighting a war on two fronts had been a major tactical error on Hitler’s part—the combined forces of the Allies to the south and west, along with a large and devoted Red Army to the east, was far too formidable even for a war machine like Germany. And so, von Braun and his top engineers had been quietly considering their postwar chess moves. They would have to secret away from Nazi control their most crucial blueprints and designs. They would then need to smuggle those designs out of Mittelwerk and hide them in a place secure from everyone—Germans, Russians, the Allied armies. Finally, they would have to surrender to someone—but to which country? For von Braun the choice was clear—only the Americans had the financial capacity, engineering wherewithal, and poetic sense of adventure needed to help him fulfill his lunar-centric dreams.


  That is, if the Americans didn’t imprison or hang him first.


  The men got into a waiting car, and its driver pulled away. There was a nervous moment at the facility gate, where two SS guards manned a checkpoint. For several days rumors were rampant that Himmler had secretly ordered the execution of key rocket scientists in order to guarantee that the technology locked in their heads would not fall into Soviet control if they were captured. But the SS guards merely checked the men’s travel documents, then waved them through. Unbeknownst to von Braun or any of the other scientists, SS Commander Hans Kammler still had plans for them.2


  As the car accelerated south, Wernher von Braun turned to take one last look at his beloved rocket facility. His dreams and plans for building a manned rocket to the Moon would have to wait for another day. If they came at all.
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  PT-109 AND THE BUTTERFLY EFFECT



   Without PT-109 there never would have been a President John F. Kennedy.


  —David Powers, White House Official, Kennedy Administration


  If Kennedy had not become President, we would never have had a Moon landing.


  —Dieter Huzel, German aerospace engineer




  On July 20, 1969, at precisely 20:18 Coordinated Universal Time (UTC), Neil Armstrong’s left boot touched the surface of the Moon, one of the final phases in what is arguably the greatest achievement in the history of mankind: landing men on the Moon and returning them safely to Earth. Although history paints this achievement as the natural order of the progression of science, it was anything but.


  In fact, the entire spectacular endeavor owes its existence to the Butterfly Effect.1


  In the late evening of August 2, 1943, a convoy of four ships was returning from a supply run to restock a Japanese Army–held island. The moonless, pitch-black night combined with a deep mist had dropped visibility close to zero. If that were not dangerous enough, the waters through which the convoy traveled were lined with hazardous coral reefs. The ships plying this particular supply route were referred to unflatteringly by the Americans as the “Tokyo Express.” What the Americans did not know was that the Japanese, weary of their vulnerable barges being routinely attacked and sunk by American Patrol Torpedo (PT) boats, had docked their barges and replaced them with a small fleet of well-armed naval destroyers.


  The lead ship in the small fleet was the Amagiri, a two thousand ton Imperial Japanese warship. The Amagiri, along with its three sister ships, were racing through South Pacific waters at thirty-four knots—a very high rate of speed for such large vessels. Normally they would not be moving so fast, but the Amagiri’s captain, Lieutenant Commander Kohei Hanami, suspected that a gauntlet of torpedo-laden American boats and fighter planes were waiting for them somewhere ahead. His plan was to hurry past the enemy positions before they had a chance to plan and mount an attack. And so he had ordered his helmsman to run at near-top speed back toward the safety of their main port. By the time the sun rose above the Pacific horizon, he and his men would be safe.


  Captain Hanami’s concerns were not misplaced. At that same moment, a platoon of much smaller U.S. torpedo craft were lying in wait not far ahead. Each PT boat held an average-size crew of twelve—much smaller than the massive two-hundred-men Japanese destroyers. Though the route and schedule of the Tokyo Express was not totally predictable, based on intelligence reports and prior experience the American PT crews had a general idea of which nights and what hours to expect the barges.


  One of those PT boats would be forever etched into American combat history and lore: PT-109, skippered by young, athletic, future U.S. president John F. Kennedy. Lieutenant Kennedy had attained his status as a PT boat captain through a combination of hard work, excellent grades, lifelong boating skills, and behind-the-scenes political machinations. From the outset of World War II, Kennedy had wanted to get into combat in the South Pacific, and now he had achieved that desire.


  On the night of August 2, the new PT commander was concerned about attacking the Japanese under the given conditions. Everything seemed to be against them. No Moon. A misty fog. No visibility. And now, no radar. The convoy had only one PT boat equipped with radar, and it had been ordered back to port earlier in the evening. The PT boats lying in wait were as blind as could be, setting up what was about to become a perfect storm of chaos.


  It is not known for certain who spotted whom first, but it appears the Japanese lookouts spotted the smaller PT boats at about the same moment that 109’s forward gunner, Harold Marney, shouted, “Ship at two o’clock!” On the Amagiri, the captain, having been notified of the PT boat’s location, had ordered his helmsman, “Ten degrees turn—full speed ahead!” intending to ram the much smaller craft. This was a highly unorthodox method of attack, and risked damage to the larger ship as well, but the complete lack of visibility had brought the two vessels into such close proximity that there was no time for either combatant to maneuver and mount any form of standardized attack or defense. So quickly did events unfold that the only PT crewman below decks, Motor Machinist’s Mate “Pappy” McMahon, did not hear the warning shouts from above. According to McMahon, “I thought we hit a rock.”2 Blown out of the severed boat and sucked under the black water, McMahon miraculously surfaced several hundred feet from the burning wreckage.


  Twelve men, including Kennedy, survived the collision. Two crewmen were killed. Kennedy and eight of the survivors were in waters teeming with shark and barracuda, and were scattered so far apart that most of them could neither see nor hear the others. Those that survived now had a new peril—the ocean was on fire. The PT boat engines utilized high-octane aviation fuel, which burned at temperatures above 160° Fahrenheit. The fuel tanks had been blown apart by the collision and fuel was spreading over a wide area of the water’s surface. And it had ignited. Kennedy and his men were at risk of burning to death, and in fact several had already sustained second- and third-degree burns.


  Kennedy swam to the wreckage, where he found the remaining two survivors, Maguire and Mauer, who were clinging to the now-separated bow. Fearing an explosion of the fuel still inside the forward tanks, Kennedy ordered the two men to jump into the water and swim a safe distance away. But soon the flames diminished, the risk of explosion subsided, and Kennedy ordered the men back to the bow.


  The time was approximately 2:00 a.m.


  It took several hours, but one by one Kennedy managed to find and round up every one of the survivors, who held on to whatever piece of the slowly sinking bow they could get a hand around. There was room for a few of the men to climb onto the wreckage, and those with open wounds, whose exposure to saltwater caused extreme pain, took those positions. The rest remained in the water.


  At this point their situation was as dire as could be imagined. According to William Doyle, “They had no food, no water, no radio, no life raft, no medical supplies, and, it seemed, no way of getting to safety.”3 It was a pitch-black moonless night, so they had no vision, and owing to the current, they had only a vague idea of their location—a location which shifted moment by moment. As they floated in the water, the men began to talk about a rescue. What they did not yet know—owing to radio silence—was that no other navy crews were aware of their predicament, and the other PT boats had left the area.


  When the sun rose that morning, the crew’s already impossible situation worsened. The bow, to which they clung like a life raft, was now in full view to any passing Japanese ships, or to the deadly enemy pontoon planes, or to Japanese forces that inhabited most of the nearby islands. A few bursts from a well-positioned machine gun, and PT-109’s crew would perish.


  Kennedy decided that remaining with the boat’s wreckage was too dangerous. He picked out an island he was pretty certain was too small for the Japanese to put a settlement on, and ordered his men to start swimming. McMahon, the only one injured too severely to swim, demanded to be left behind, lest he endanger the others by slowing them down. But Kennedy would have none of it. Grabbing a strap of McMahon’s life vest in his teeth, Kennedy began swimming, towing McMahon behind him. The other men followed.


  From the moment that decision was made, it took four hours of nonstop swimming to reach the lonely island of Plum Pudding—a tiny dot of nothing in the middle of the Pacific nowhere. By the time the men tore their bodies up on the sharp coral, and plopped onto the island’s sandy beach, they had been in the water for a total of sixteen hours. Despite towing McMahon’s dead weight, Kennedy arrived on the beach first.


  Exhausted beyond their limits, the men could not even stand and were forced to crawl on hands and knees to reconnoiter their group. There was one other island in view, the large Japanese-held island of Kolombangara—heavily armed and, without a doubt, filled with binocular-toting Japanese soldiers. Lacking physical energy to move beyond a crawl, and exposed on the sand in daylight, the men were now at their most vulnerable. Plum Pudding appeared to be deserted. But just as the men congratulated themselves on picking an island too small to be of consequence to the enemy, a Japanese barge motored by. The men crawled behind some bushes and managed to avoid being spotted.


  After resting, Kennedy and his men explored the island and quickly came to a realization—their picture-perfect South Pacific isle was in fact a death trap. There was no fresh water, no animals large enough worth consuming, the plant life was inedible, and the fish just offshore were uncatchable. Some of the trees had coconuts, but after eating them the men became sick. Their skipper made a quick survey of their individual talents and discovered that none of the men had ever received any sort of survival training.


  Kennedy was smart enough to know he could not wait. The longer they postponed taking some sort of rescue action, the weaker their bodies would become. With every day that passed, their health would steadily decline due to dehydration and malnutrition.


  The men slept in the open that night. In the morning, as the sun rose on the Pacific, Kennedy began to formulate a daring plan. After sundown he would take the signal lantern they had salvaged from their vessel, swim out into the channel, and attempt to signal any PT boats that happened to be passing by. When he described his plan to the men, they vociferously attempted to dissuade him. To the crew it seemed like a suicide mission, but to Kennedy it was their only option.


  Kennedy’s midnight swimming rescue attempt yielded only one result: a thoroughly exhausted commanding officer. When Kennedy returned to the island the next morning, he vomited, then fell asleep. Over the next several days the castaways would swim back and forth to several neighboring islands, never once spotting a friendly vessel. Each time they would expend valuable energy that they could not spare. Then one day two scouts—native Solomons working for the Americans—showed up in a canoe on the island where most of the PT-109 crew was staying as they waited for Kennedy to return from yet another rescue rendezvous attempt. The natives agreed to take a message back to the U.S. Navy. Unfortunately, no one had any paper. Soon after Kennedy returned, they suggested a message be scratched inside the husk of a coconut. Since the writable area was very small, the message was brief and cryptic:


  NAURO ISL


  NATIVE KNOWS POS’IT


  HE CAN PILOT


  11 ALIVE


  NEED SMALL BOAT


  KENNEDY


  The native scouts paddled all night to reach an American-held post. The first navy personnel and officers they encountered refused to believe the scouts’ astonishing tale. They and their coconut, however, were sent up the chain of command and eventually ended up in front of base commander Thomas Warfield. He decided to take a leap of faith and sent PT-157, skippered by Lieutenant “Bud” Liebenow, on a rescue mission. Hours later, as PT-157 rendezvoused at a predetermined point with Kennedy, PT-109’s captain had only one thing to say.


  “Where the hell you been?”


  Three years later, at the urging of his wealthy and politically connected father, John F. Kennedy ran for U.S. Congress in Massachusetts’ 11th Congressional district, and won.
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  DESPERATION, SALVATION, AND THE TRANSFER OF TECHNOLOGY



   I was accused of sabotaging the war effort by having my heart set on space rather than destroying London.


  —Wernher von Braun




 Wernher von Braun was a wanted man. He was being hunted by both the Americans and the Soviets. As Germany’s defeat approached, both nations had in their control captured generals and other officers of the Third Reich. The rooms of the German military detainees had been bugged for months, and many of the men talked far too freely. The security teams who monitored their conversations reported to their superiors that one name in particular kept coming up again and again: Wernher von Braun.1 The imprisoned German generals often discussed with arrogant bravado how they would soon obtain their freedom as von Braun’s rocket program crushed their enemies. Von Braun’s name and status were known to the Allies as early as 1943,2 and as their armies homed in on Berlin and other geographical targets, von Braun was high on the “most wanted” list of Germans they were looking for.


  Wernher certainly must have been aware that the invading armies were looking for him. His own ego had made his notoriety certain—he never passed up an opportunity to get attention for his rocket program, and himself. That notoriety was an asset during times when research and production budgets needed to be expanded—not as advantageous if one is on the losing side of a war.


  As he stood on the terrace of the luxury ski resort, Haus Ingeburg, Wernher gazed out at the snow-capped peaks and thousands of square miles of alpine forest surrounding him. He searched for approaching armies but saw none.German intelligence had informed him that the French army was west of them, the Americans to the south. But on this crisp blue spring day, the only thing visible from his position was nature at its finest.


  Wernher felt a twinge of pain and shifted his position. His left arm had recently been severely broken in an auto accident, and a surgeon had been forced to reset the bone twice. His arm was wrapped in a thick cast and propped up at a steep angle such that his forearm was level with his shoulder. The pain medication was wearing off, and Wernher tapped another pill into his mouth. A server brought a bottle of wine and a crystal glass on a platter and set them down on the stone balustrade.


  “Danke.”


  The server poured a small amount of wine into the glass, then left. Of this day Wernher would later joke to a crowd of American journalists, “I was in an especially upbeat mood. Hitler was dead, and the hotel service was excellent.”3 Wernher, his brother Magnus, Colonel Dornberger, and a small number of friends and associates had been allowed to move to this remote resort for their personal safety. The SS guards that accompanied them were a deep concern, owing to rumors the German military wanted the scientists assassinated in order to keep their secrets secret. Even if the rumors proved untrue, if captured by the Soviets, they would be tortured for those same secrets, then executed. Only the Americans offered some possibility of safety, but in wartime everything is fluid and uncertain, and the German engineers had no way of knowing if they would be shot while attempting to surrender, even to the Americans.


  At this moment, though, Wernher’s thoughts were not on surrender, but on his close friend and fellow engineer, Dieter Huzel. Somewhere beyond the evergreen forests below, Dieter was leading a team of trusted friends and engineers on a mission to save a remnant of the technology they had spent the better part of their lives creating: the design and construction of high-power liquid fuel rockets. Equipped with only three trucks and a handful of forged documents, Dieter and his team had volunteered to take plans, blueprints, manuals, and rocket parts into the Harz Mountains and quietly conceal their cargo in an old mine, which would then be dynamited shut. The goal was to prevent the technology from falling into the wrong hands—and by “wrong hands,” they meant any nation or army other than the one that would give shelter and protection to the surrendering German engineers. The technology, therefore, became a poker chip in the impending surrender negotiations, which they knew must come.


  Colonel Dornberger, the man who had recognized von Braun’s genius before anyone else, arrived on the terrace and approached his friend.


  “Sie sind zuruck.”


  Wernher smiled, realizing his colleagues were safe. After being informed that Dieter’s mission had been a success, the two men decided it was time to put their plan into action. A few days earlier they had received the news of Hitler’s death. The next morning, they had awoken to discover their SS guards had vanished sometime during the night. Now a decision had to be made.


  Surrendering to the Soviets would be suicide. And even though the French army was only a few miles away, the Nazis had committed atrocities during their invasion of France, and so surrendering to the French held the risk of deadly retributions. Early that morning they had sent Wernher’s brother, Magnus von Braun, down the road on the Austrian side of the border to find American soldiers and begin the process of surrender. To appear as nonthreatening as possible to any soldiers he encountered, Magnus had decided to ride a bicycle. In short order he had run into a small antitank platoon of the Forty-fourth Infantry Division.4 Magnus had returned to Haus Ingeburg at 2:00 p.m. with news of his encounter with the Americans, telling his brother and the others that the American soldiers did not believe his story about a group of German rocket scientists holed up at a luxurious mountain retreat. He informed them that the soldiers wanted to meet some of the scientists in person, especially Wernher von Braun. They quickly developed a plan to send several of their group down the mountain to reassure the soldiers that Magnus had spoken the truth.


  There would be seven of them in the advance surrender party. Wernher, Magnus, and Dornberger would be joined by Herbert Axster (Dornberger’s chief of staff), Hans Lindenberg (a V-2 engine specialist), Bernhard Tessman (Wernher’s special assistant), and Huzel, who had just returned from his clandestine mission in the Harz Mountains. Assuming the Americans would keep them for an extended period of time, the men packed some clothes into three cars, then followed Magnus’s directions down the mountain.


  At the bottom, the seven men encountered two jeeps full of well-armed GIs, who then escorted them to the Counter Intelligence Corps (CIC) headquarters in the town of Reutte. There they met First Lieutenant Charles Stewart who, owing to the lack of electrical power, was working at his desk by the light of a single candle.5 Von Braun would later boast that he was not concerned that they would be mistreated. In an interview five years later he said, “I didn’t expect to be treated as [a war criminal]. No, it all made sense. The V-2 was something we had and you didn’t have. Naturally, you wanted to know all about it.”


  Once again, Wernher von Braun seemed to have a knack for predicting the future. He and his party were served meals far superior to what the GI grunts were eating, and in fact were treated almost like celebrities, shaking hands and posing for numerous photographs with the Americans. After his surrender, von Braun acted with so much bravado and gusto that one soldier quipped, “If we hadn’t caught the biggest scientist in the Third Reich, we certainly caught the biggest liar!”6


  In the end, approximately five hundred German rocket engineers would be questioned and interrogated by one or more of a half-dozen American intelligence agencies. Some of the scientists were deemed qualified to be allowed to enter the United States under the new top-secret technology transfer program, dubbed Project Overcast (later renamed Project Paperclip), while others were judged too steeped in Nazi dogma to be allowed to emigrate.


  The officer assigned to question von Braun was a young by-the-book West Point graduate named Lieutenant Walter Jessel. For three days the lieutenant and the German rocketeer sat in a small room discussing von Braun’s work in developing rocket technology. Assessing Wernher’s psychological makeup was, of course, equally important. In his report, Jessel would later write a comment that would become prophetic: of all the German engineers, Dr. von Braun is “one of the most likely to be adaptable to American methods and ways of life.”


  At the end of the third day, Lieutenant Jessel had one last question for Wernher: “Dr. von Braun. If you were to emigrate to the United States and become a naturalized citizen, what would you do with the rest of your life?”


  “I would build a rocket and fly to the Moon.”
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  THE WILD, WILD WEST



   We started wearing sombreros and cowboy boots. We started shouting yee-haw!


  —Dieter Huzel




  Bavarian waffles with blueberries. Apple raisin crepes with bacon. Cream puffs and brunch cake. Cheese and sausage strudel. These delicacies were on his mind as Wernher stared at his powdered eggs and stale toast. At Peenemünde they had been coddled—their every want and desire appropriated and delivered by Colonel Dornberger and the German military. The best food, the most comfortable furnishings, the softest bedsheets—nothing was too good for Wernher von Braun and his high-tech team. They had been generously paid and granted a research budget limited only by whatever they asked for.


  Now, at Fort Bliss, the German engineers received, after deductions, a total of $4.80 per day, and were highly restricted on when, where, and how they could spend it.1 They lived together in a barracks without air conditioning or heating. Rodents, scorpions, tarantulas, and rattlesnakes had to be routinely chased out of the building. There was no privacy, travel was prohibited, and their families had not been given permission to join them in the United States.


  Worst of all, the beer tasted like mouthwash.


  At his mess hall table sat Dieter Huzel, Arthur Rudolph, Eberhard Rees, and Maxe Neubert. Wernher knew what they were thinking—what all his men had been thinking since their arrival—did we make the right decision in leaving our homeland and coming to America?


  The previous evening, they had needed to run an electrical power cord from one end of their barracks building to the other. While crawling under a bunk with the wire, one of Wernher’s men had nearly been stung by a scorpion. Almost none of the buildings were air conditioned, power failures were common, and the Texas heat was unbearable.


  Uncomfortable with the disconcerted stares from his colleagues, Wernher turned to look out the window to his right. From his chair in the uninsulated wooden dining hall, he could see the rocky, treeless Franklin Mountains to the north and the barren desert that surrounded them. For a man raised on pristine meadows and alpine forests, it was a stark transformation.


  Wernher sighed, turned back to his powdered eggs, and bravely forced them into his mouth.


  Von Braun’s desire to be expatriated to the United States, though logical in retrospect, was anything but a done deal in 1945. The Americans wanted him, but so did many others, especially the British. Great Britain had suffered a great number of hardships and casualties during the war, and the U.S. government was sympathetic to British requests for postwar assistance. Winston Churchill even coined a phrase to describe this postwar battle for human science assets—the “Wizard War.”2 One of these “Wizard War” requests was to have von Braun assigned to Great Britain’s newly created rocket research program. In a move that could have altered history in ways we can only imagine, von Braun was in fact sent to England soon after surrendering to the Americans in a British attempt to woo him. He and several other German engineers were temporarily interned at a prisoner-of-war camp in Wimbledon, not far from where the tennis championships are held.3 While in England he was lobbied by Sir Alwyn Crow to stay, but von Braun’s conviction that only the United States held the promise of bringing his Moon rocket dreams to pass caused that effort to fail. Crow then asked him to draw up a list German engineers who might prefer England over the States, which he did.


  Before long the word came from America: Project Paperclip—the secret operation to bring a small number of Germans to the United States—had decided Wernher von Braun and a few of his associates were too valuable to be handed off or even lent out to anyone else. Permission to emigrate to the United States was granted. The travel arrangements required von Braun, ironically, to return to Germany for a short stay, then to continue on to Paris where, after a polite interrogation at a luxury resort, Wernher signed his first contract with the U.S. War Department. The contract granted him six months’ work in the States, with a six-month option should the U.S. Army decide to extend this.4 From Paris there commenced a twenty-hour flight in a very loud, four-engine C-54 airplane that eventually landed in New Castle, Delaware. After a short trip to Boston in a smaller plane, von Braun and his military escort traveled by van and ferry to Fort Strong in Boston Harbor for more legal processing. Even after that processing, however, von Braun would still be considered an illegal immigrant under a strict interpretation of the law. In postwar America, the well-respected U.S. Army could get away with almost anything.


  It was at Fort Strong that Wernher was given his final marching orders: he and a large contingent of his engineering team would be sent to Fort Bliss near El Paso, Texas, to engage in scientific research, the nature of which would be revealed later.


  Von Braun was giddy—excited at the prospect of seeing the fabled “Wild West.” Like most Germans, his familiarity with the American West extended from two sources: a few German-translated Hollywood movies, and the novels of German writer Karl May. May’s American West stories revolved around a brave and heroic cowboy named Old Shatterhand and an Apache chief named Winnetou. Though a brilliant man, von Braun was utterly ignorant of how the nineteenth-century Old West had been mythologized by filmmakers and writers like May. Karl May, it turned out, had never set foot in America, having spent most of his life in Germany.5


  Wernher von Braun was in for a surprise.


  Hundreds of boxcars would be needed to transport the vast quantity of V-2 parts from American ports to El Paso. After arriving at Fort Bliss, von Braun discovered that those boxcars were strung out like a beaded necklace across the country to the harbors of New Orleans, New York, and Boston. Many more shipments were still on ships and barges on the Atlantic, and a large quantity of parts remained in Germany. The logistics of transporting so much cargo were immense, and many shipments became sidelined on spur tracks, forgotten or ignored.


  Like the cargo they had designed and built, the same problem befell Wernher’s fellow engineers as they became spread out across half the globe. Some remained scattered throughout Germany and several European countries as they underwent military processing and further interrogation. Others awaited permission to travel, while some were simply stuck in transit due to postwar transportation dilemmas like fuel shortages. Due to his unarguable importance, Wernher’s travel arrangements were given top priority and he was in the first group of German engineers to be sent to Fort Bliss. Immediately upon arrival he became bedridden with hepatitis and ended up in the uncomfortable position of sharing a hospital barracks with GIs who had been wounded in the war by weapons of his design.6


  Over time, von Braun would be joined at Fort Bliss by more than one hundred of his former associates.


  Von Braun knew his V-2 hardware was being shipped to Fort Bliss, and he naturally assumed he would be put right to work assembling and testing V-2 rockets. The Americans did not have his level of rocket technology, and it was only logical to expect that they would want him to be involved in helping them learn it. Instead, he was surprised to find himself assigned to work on a top-secret, next-generation propulsion system: the ramjet engine. Despite knowing nothing about the technology, von Braun was one of several scientists put in charge of its development. Since ramjets would require burning atmospheric oxygen as one of their propellants, this assignment meant he would be working on a technology doomed to never go into orbit, let alone fly to the Moon. For von Braun, dreamer of lunar landings, it was yet another setback—another example of government-funded myopia. Was no one else aware of his true destiny? After arriving in Texas, it took only a few weeks for him to grow concerned that he was already becoming superfluous to the Americans.


  Eventually, though, reality hit the military brass of Fort Bliss like a ballistic missile. As V-2 parts started accumulating everywhere on base (they filled all the available warehouses and overflowed into numerous outdoor storage yards), it became obvious that von Braun’s expertise would be required elsewhere. The Army needed people who could maintain, assemble, fuel, test, and launch the V-2 rocket, and for that task there was only one man. But there was another concern. Though the war in Europe was over, the United States was still at war with Japan—the atomic bomb had not yet been dropped on Hiroshima. This factored into the U.S. Army’s decision to allow von Braun and the Germans to focus their Fort Bliss work on the V-2 ballistic missile.7 It
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