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Part One

The Difference It Made





1

THE U.S. SPACE AND ROCKET CENTER ANNOUNCES ITSELF FROM miles away, with a needle against the sky that orients, at a glance, anyone in Huntsville, Alabama: if you can see the Saturn V, you can place where you are.

The rocket towers 363 feet over an especially smart precinct of a smart city in a state largely uncelebrated for its smarts. Just to the north lies a University of Alabama campus big on science and engineering. Clustered nearby are dozens of high-tech companies doing business behind locked doors and security cameras. South of the Saturn V lies the magnet for this brainpower: the George C. Marshall Space Flight Center. The place that produced the rockets that carried America to the moon.

The Saturn is a well-executed fake, erected in 1999 to mark the thirtieth anniversary of the first lunar landing. The U.S. Space and Rocket Center is not part of the National Aeronautics and Space Administration, the federal agency that achieved that landing; it’s a museum operated by the state of Alabama. But it’s a good one, with an impressive collection of genuine space hardware and a world-famous Space Camp for aspiring astronauts, and with one of the earth’s three surviving real Saturn Vs on display inside.

I pulled into town one Wednesday in April 2019, spied the needle on the distant horizon, and followed it to the Space and Rocket Center. The mock Saturn had just received fresh paint in preparation for the fiftieth anniversary of that first moon landing, and the museum’s gift shop was stocked full of T-shirts, ball caps, coffee mugs, and toys commemorating July 20, 1969. It being a school day, only a few customers browsed the shop. Most were older than me—not surprising, perhaps, as I could recall little about Apollo 11; I remembered my parents’ excitement over the landing more than the event itself. It wasn’t until the last few Apollo missions that I paid much mind to what was happening up there. By then, I was a teenager, and some mornings read a newspaper. Plus, we’d moved to Houston, home to the astronauts and NASA’s center for manned spaceflight, and my eighth-grade classmates actually discussed lunar exploration.

But I remembered those later missions, too, for a distinction that set them apart, a new piece of gear the astronauts of Apollos 15, 16, and 17 carried with them. An addition that had redefined lunar exploration, space science, and NASA’s expectations of what could be achieved in brief visits to the moon’s inhospitable surface. The gift shop had no wares memorializing that transformative hardware, but I happened to know I could find it on display in the museum proper. Which is why I had driven eight hours to Huntsville: to see it in person, and to meet a man central to its creation.

My ticket bought me into the museum’s centerpiece building, the Davidson Center for Space Exploration. Its main floor is a single cavernous room, 476 feet long, 90 wide, and six stories high, down the middle of which runs its main exhibit. The Saturn V is displayed on its side and broken into its component stages to show off the engines on each. Three old-timers were seated together on a bench under the rocket’s enormous F1 engines, which jutted from the bottom of its S-IC booster stage. They are the strongest rocket engines ever put to use, and amid the museum’s bright, kid-friendly cheer, the brutal, elemental power manifest in their fat tangles of pipes, valves, and pumps was unnerving. Their fluted mouths, a dozen feet across and built to spout great tails of fire and thunder, were no less fearsome for their silence. The men on the bench were inured to the menace overhead. All wore white lab coats that identified them as museum docents and retired rocket scientists.

I stopped in front of the bench. They were in their eighties, by the looks of them, maybe older. “Excuse me,” I said. “I’m looking for Sonny Morea. Do you know where I could find him?”

“He was just here,” one of the men replied. On the right breast of his lab coat, beneath his name tag, was an embroidered logo bearing the legend “NASA Emeritus.”

“He’s here,” another said. “He’s around. He might have just stepped away for a minute.”

“He might be down there,” the first man told me, pointing to the Davidson Center’s far end. “That’s where he usually is, back in that corner.”

I thanked them and started that way, walking beneath the Saturn, which rests well off the floor on heavy steel cradles. Its scale borders on the absurd. The S-IC stage, essentially a flying gas can that muscled all 6.2 million pounds of the rocket off the pad and into the upper atmosphere, is 138 feet long and 33 feet in diameter; it occupies half the Davidson’s lofty headspace lying down. The S-II stage, which took the Saturn into the airless black, came after, just as big around and 82 feet long. I passed under the S-IVB, or third stage—narrower, at 21 feet, 8 inches across, but still a monster. It put the astronauts into orbit, sent them on their way to the moon, and carried, in a shroud at its top, the lunar module. Beyond was a mock-up of the comparatively tiny Apollo spacecraft, the payload for all the rocket below. The main act, it consisted of the service module (supplying power, air, water, and electronics to the crew) and the command module, otherwise known as the capsule.

It took me several minutes to walk the length of this behemoth, with requisite pauses to admire its audacity. Stacked and ready for liftoff, it had stretched more than three times the length of the Wright brothers’ first flight. Up under the capsule’s nose, four hundred feet from the old-timers at the tail, I saw that they’d been joined by a fourth figure in a lab coat. I hurried back to introduce myself.

I’d seen photographs of Saverio “Sonny” Morea taken in the late 1960s—nattily turned out, by the professional engineering standards of the day, in crisp oxford shirts, bow ties, and skinny-lapeled sport coats, his dark hair trimmed short on the sides in the prevailing NASA style. The photos hinted at a certain consistency of temperament: Whenever a flash went off, Sonny Morea seemed to wear an expression of expectant delight. They suggested that here was a guy who enjoyed conversation, liked people, didn’t sweat the little stuff.

Fifty years had passed since—he was now eighty-seven—but it was instantly clear that Morea’s long exposure to Earth’s gravity had done little to mask his cheer. We shook hands. “I’m sorry I wasn’t here when you got here,” he said, smiling. “Have you been down there to see it?” He had a crooner’s tenor still tinged with Richmond Hill, Queens, sixty-odd years after he left the old neighborhood—and with almost all of that time spent in Alabama, no less. “No,” I told him. “I didn’t get that far.”

“Well, then, let’s go have a look.”

Back up the length of the Saturn we ventured, Morea tilted forward about ten degrees and hurrying on very short steps to keep up with the lean. Past the rocket’s tip, the Davidson’s gallery was twilit, with spots illuminating a few Holy Grail items of Apollo history: the scorched command module, Casper, from Apollo 16, interior lit to show off the three “couches” its crew occupied; an A7L space suit, worn in Earth orbit and now encased in glass; and what we’d come to see.

The lunar rover—in NASA parlance, the lunar roving vehicle, or LRV—was just beyond reach behind a low barrier. The “moon buggy,” as the press insisted on calling it when it carried the astronauts around in the early seventies. A “spacecraft on wheels,” as Morea and his fellow engineers preferred to think of it. “There it is,” he said now. “What do you think?”

What I thought was that it looked just as I’d imagined it. All business. Built with the precision and purpose of all Apollo machinery. A wondrous meld of engineering and imagination, deceptively simple, conceived at a time when the available tools to work out its hidden complexities were slide rules, blackboards, and hand-drawn blueprints. “Wow,” I answered. “Amazing.” And I meant it, because I understood that I was beholding something truly revolutionary. And elegant. And rare.

Even as I spoke, though, it occurred to me that the uninformed observer might be less impressed. Suspicious, even: It wasn’t entirely clear that this rover was the real thing, because it was displayed with the Davidson Center’s one unalloyed disappointment, a mock-up of the lunar module that looked salvaged from a high school stage production. That aside, there was the vehicle itself, insofar as there was very little to it—it was tiny, and its seats looked like lawn chairs, and it lacked a body or a roof or a steering wheel or much of anything, besides wheels, that typically define a car. Next to the Saturn V reclining big as creation a few feet away, it looked like a weekend garage project abandoned well before its finish.

But it takes imagination to celebrate what’s missing in an object, along with what’s there, and the LRV was a feat of “less is more” engineering that was radical even by NASA’s standards. Its builders distilled everything essential to an earthbound off-roader to its indivisible minimum, its smallest and lightest and most fundamental iteration, then whittled even further. On Earth, it weighed 460-odd pounds—not much more than a single astronaut in his space suit—but on the lunar surface weighed a sixth as much, thanks to the moon’s weaker gravity. So it was that the four electric motors turning its wheels together churned out just one horsepower. You can buy a gutsier shop vac, but at less than eighty lunar pounds, that’s all the punch it needed.

On the job, it proved sturdy enough to shrug off a lot of abuse. Yet the museum’s example rested on a display stand that propped up its aluminum frame; without it, the chassis might have sagged under the pull of Earth’s gravity by now. If I were to step onto the floorboard, I’d snap it. I focused on its tires, which I’d long admired in pictures. They were the shape and size of all-season radials, only made of stainless steel mesh. They supported the rover on the moon, but here, minus the stand, would squash flat. Each, rim included, weighed just twelve pounds. Earth pounds.

“It doesn’t look like much,” Morea allowed. “It weighs next to nothing. But, you know, I worked on the Saturn for ten years before we started this. I worked on the F1 engines—I managed that program for seven years—and then I was sent in to help fix the J2 engines.” He turned to the rocket and nodded toward the fonts of hellfire on the second and third stages. “Couldn’t go anywhere without those. But it’s kind of crazy: of all the things I worked on, this is what I’ll probably be remembered for.”

I eyed the rover. “People can’t get their heads around rocket engines,” I suggested. “I look at one, and I can’t figure it out. This, I understand.”

“Yeah,” Morea said, nodding. “Who hasn’t driven a car?”

The machine seemed familiar enough fifty years ago that some of the press treated it as the inevitable, almost comic product of the most automotive people on Earth. Of course we’d send a car into space.

In truth, there was no “of course” about it. Basic layout aside, the rover had little in common with any other vehicle built in the nearly eighty years of the horseless carriage that preceded it, and bore no resemblance to any other 1969 General Motors product, which is essentially what it was. It was called on to cross country that no Earth car would encounter, in conditions that would cripple any terrestrial vehicle instantly: temperatures of minus 250 degrees Fahrenheit in the shade and plus 250 in the sunshine; a surface of clingy, abrasive dust that could foul any moving part; fierce solar radiation; and a constant shower of micrometeoroids smaller than grains of sand but moving faster than bullets. All while wrapped in an airless vacuum.

Under the circumstances, mere survival would have set the rover apart. But it also carried twice its weight, despite its gossamer construction. And endured lengthy odysseys on which it climbed slopes that would test any jeep, clawed over foot-high rocks, thumped into and out of craters. And kept track of where it was on the lunar surface, so that if anything went wrong, it could point the fastest way back to the lunar lander. Not that anything could go wrong: operating nearly a quarter million miles from the nearest service station required the rover to be reliable, above all else, with redundancies for its major components. If one of its motors failed, it could run on the other three. If two motors failed, it could run on the remaining two. If three failed, well, all bets were off, but it might limp for a while on one. That it met the demands of lunar travel is remarkable even today, when our cars have become rolling computers, and our poor habits are sniffed out by sensors and alarms and automatic braking. But the rover was designed in 1969, when both automotive engineering and space technology relied on a far more primitive set of tools.

It evolved from ideas that are older still. Within NASA, the rover project is remembered not only for its success but for how quickly it gelled. The first machine was delivered to the Kennedy Space Center just seventeen months after the space agency awarded the contract to produce it, a fraction of the time Apollo hardware usually took. It had a long family history, however: The rover was shaped by nearly a decade of start-and-stop NASA studies into how best to explore the moon—inquiries that signaled just how big the agency was thinking at the time and also assumed that Apollo would be the first chapter in a long lunar campaign. The vehicles conceived in those inquiries were left on paper, unbuilt, but traces survived in the little machine that Morea and I now admired. Alloyed into its metal, and especially those exotic wheels, were years of sweat, experimentation, and creativity.

When NASA finally went ahead with the project, hundreds of people raced the clock to get it aboard the Saturn V. Little went according to plan. The project blew through its budget and threatened to overshoot its deadline by months. Careers were made and broken in the struggle to finish it. The man standing beside me in the Davidson Center came close to calling the whole thing off, and NASA’s higher-ups stood at the same precipice on numerous occasions.

Yet it got to the moon. In the face of myriad challenges it made it there and changed everything about Apollo.
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CONSIDER THE TWO LUNAR MISSIONS OF 1971: APOLLO 14, WHICH landed in the moon’s rugged Fra Mauro region in early February, and Apollo 15, which six months later took its astronauts to a plain rimmed by sky-high mountains and a mammoth canyon, and carried the first LRV.

On their second excursion from their lunar module Antares, Apollo 14 astronauts Alan B. Shepard Jr. and Edgar Mitchell embarked on the longest walk of the Apollo program—a hike over undulating ground to the rim of Cone Crater, a half mile away, where geologists hoped to find rocks from deep in the moon that had been blown from the hole during its creation. Pulling a two-wheeled, rickshaw-like contraption for their tools and rock samples, they set out confident that they knew just where the crater was—“right over that way,” as Mitchell put it. Their maps depicted the landmarks they’d see on the way.

But the moon played tricks on them. The horizon was weirdly close. The sky was utterly black. The gray surface concealed its features behind swells and declivities. And the astronauts’ perception of size and distance was jumbled by the absence of any visual yardsticks—trees or houses or clouds—so that a large rock hundreds of yards away looked no different from a smaller one close by. The same was true of craters: within minutes, the pair mistook small depressions for large, assigned them the wrong names, and in so doing, misjudged their location and thus their speed. When they first stopped to gather samples, they were hundreds of yards short of where they thought they were.

Not long after, they realized the surrounding moonscape didn’t match their maps and disagreed on what they did see. Shepard pointed out what he took to be Weird Crater, a cluster of overlapping depressions off to their south. Mitchell thought they had to be “considerably past Weird.” Mission Control in Houston, with only the astronauts’ verbal descriptions to go on, had no way of knowing who was right, assuming that either was.

The dust underfoot, soft and yielding, began to tilt. “We’re starting uphill now,” Mitchell told Houston. “Climb’s fairly gentle at this point, but it’s definitely uphill.” Moving in a pressurized space suit was taxing on flat ground; soon the slope had both astronauts breathing hard. An hour into the hike, they stopped to “take a break, get the map, and see if we can find out exactly where we are,” as Mitchell said. As they caught their breath, they thought they sorted out their location. They were wrong.

Shepard and Mitchell took turns pulling the cart, which NASA—sweet on convoluting the labels for its gear and infatuated with acronyms—called a modular equipment transporter, or MET. Keeping it under control on the uneven ground slowed them. As the slope steepened, they picked up the MET and carried it, certain their climb would end at Cone Crater’s rim. When they reached the top, however, they found a swale ahead and, beyond it, another rise. The crater, more than a thousand feet wide, was nowhere in sight. “Well,” a baffled Shepard told Mission Control, “we haven’t reached the rim yet.”

“Oh boy,” Mitchell said. “We got fooled on that one.”

They marched on, pulling and carrying the MET, ascending another steep rise, growing more tired and frustrated by the minute, and steadily depleting the stores of air and cooling water in their backpacks. Their transmissions were breathless, and at times their heartbeats, especially the forty-seven-year-old Shepard’s, spiked to the point that Houston urged them to rest. This climb, too, ended in disappointment. “It’s going to take longer than we expected,” Mitchell reported. “Our positions are all in doubt now.”

They were not lost. They could see Antares behind them; getting back to safety was never in doubt. But experiments on Earth had shown that an impact crater’s debris, or ejecta, is arranged around the hole in a predictable pattern, with the material from deepest underground closest in—and that if they wanted to sample lunar bedrock, which was a mission priority, they had to get near that rim. They came to another long slope, which Shepard figured would take thirty minutes to crest. “I don’t think we’ll have time to go up there,” he told Mitchell.

“Oh, let’s give it a whirl,” his partner countered. “Gee whiz. We can’t stop without looking into Cone Crater.” They’d traveled a long way to get here, and they were close, wherever they were. He was confident they would “find what we’re looking for up there.”

Houston came on the radio. “In view of your assay of where your location is, and how long it’s going to take to get to Cone, the word from the back room is they’d like you to consider where you are the edge of Cone Crater.”

Mitchell, exasperated, called their handlers “finks,” a mild put-down of the day. Shepard tried to assuage him. “I think what we’re looking at right here, in this boulder field, Ed, is the stuff that’s ejected from Cone.”

“But not the lowermost part,” Mitchell replied, “which is what we’re interested in.”

“Okay,” Shepard said. “We’ll press on a little farther, Houston.”

Mission Control extended their allotted time for the expedition by thirty minutes. They trudged farther uphill. When the incline leveled out, they were not looking down into Cone, however, but just another shallow valley in Fra Mauro’s wrinkled surface. By that time, they’d cut deep into their extra half hour. Houston had them sample the rocks and soil where they were, then start back.

Skip ahead to the last day of July, and Apollo 15’s first traverse of the Hadley-Apennine region by lunar rover. Dave Scott and Jim Irwin had a much more ambitious assignment than their predecessors: to cross a mile of hummocky, cratered plain to a spectacular gorge called the Hadley Rille, then follow its edge to the foot of a mountain that, in sheer mass, rivaled the biggest massifs on Earth—and climb its side.

Thirteen minutes into their ride, they reached the rille, nearly a mile wide and a thousand feet deep. They’d already traveled twice the distance from Antares to the Cone Crater. And though piloting the rover involved some “sporty driving,” as Scott told Houston, they remained fresh. They drove along the canyon’s lip until they were two straight-line miles from their own lunar module, Falcon, and stopped alongside Elbow Crater, timeworn and eleven hundred feet wide, the site of their first geologic investigation.

Mission Control took remote control of the rover’s TV camera. During Shepard’s and Mitchell’s slog at Fra Mauro, the camera back at Antares had stared out over motionless landscape; the only change in the picture was a slow, subtle shift in the scene’s lighting as the sun crawled higher in the sky. Now, at Elbow Crater, viewers on Earth could watch Scott and Irwin in real time as they conducted science in the field, bagging samples and taking pictures.

They left for the mountain, Hadley Delta. The rover outperformed its meager horsepower: when the men stepped off the machine, 2.4 straight-line miles from base camp, they were surprised by how steep the ground felt under their feet and how high up the mountainside they’d climbed. They had a commanding view of the plain and canyon below, and for the moment, had driven beyond sight of their lunar module. “Oh, look at that,” Scott said. “Isn’t that something? We’re up on a slope . . . and we’re looking back down into the valley, and—”

“That’s beautiful,” Irwin said.

“That is spectacular,” Scott agreed. He readied the rover’s antenna for TV transmission, then paused for another long look. “The most beautiful thing I’ve ever seen.”

They were rested and ready for work. Rides were comparatively effortless, with cooldowns built into every excursion. That yielded lower metabolic rates, which translated into slower consumption of the air and water in the astronauts’ backpacks, and stretched the time they could spend outside. Scott and Irwin sampled rocks and soil for forty-five minutes before heading back downhill, following a course for base camp laid by the rover’s navigation system. It worked as designed, so that they always had a good fix on where they were. It also safeguarded them from one of the great disappointments at Fra Mauro: the Apollo 14 moonwalkers had come within sixty-five feet of Cone Crater’s rim, but didn’t know it.

[image: image]
The Apollo 15 lunar roving vehicle, covered with dust but otherwise no worse for its more than seventeen-mile exploration of the moon. (NASA)
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THROUGHOUT HISTORY, WE HUMANS HAVE CELEBRATED THE FEW among us who have dared to go where others have not. Their names remain familiar long after their explorations: Erikson, Magellan, and Cook. Amundsen, Scott, and Shackleton. Peary and Henson. Livingstone. Columbus. Marco Polo. The twelve men who stepped onto the moon ventured farther from home, and faced a greater range of dangers, than all of them.

Yet we remember few of their names. Only the first pair to land are readily known to many (I dare not say most) Americans. That’s understandable, if disappointing: Apollo 11’s touchdown marked a triumph of imagination as much as technology. The courage it required, the precision it demanded, and the sheer boldness of the undertaking—not to mention the anticipation attending Neil Armstrong’s first step onto the regolith—thrilled and inspired a world witnessing it live on television.

But fact is, the greatest achievements of our lunar adventure came later, when the world was no longer hanging on every word the moonwalkers spoke or following every step they took, on missions that are recalled dimly today. In fact, you could argue that every earlier American venture into space was preparation for the last three trips to the moon. The six manned Project Mercury flights of the early 1960s established that spacecraft and their passengers could survive the forces required to get them into Earth orbit and back. Ten manned Project Gemini missions sent up two astronauts at a time, demonstrated that they could function for days on end in space, and tested and refined the maneuvers and spacecraft dockings central to the moon missions to come.

Each of the early Apollo flights checked out the equipment and procedures necessary for a landing: In October 1968, the first manned mission, Apollo 7, test-drove the command and service module. Two months later, Apollo 8 fired humans into deep space and around the moon for the first time, aboard the first manned Saturn V; its crew became the first to witness the moon’s far side and snapped Earth’s most revealing selfie. Apollo 9 shook down the lunar module in low Earth orbit, while Apollo 10 served as a dress rehearsal for the coming first visit to the moon’s surface.

Each of the early landings built on the former. Apollo 11 aimed simply to put its astronauts on the regolith and get them back alive: Eagle landed on the board-flat Sea of Tranquility, the safest but least interesting real estate on all the moon, and its crew didn’t stray far: the footprints left by Armstrong and Buzz Aldrin would fit inside a football field, with a lot of yardage to spare. A few months later, Apollo 12 set down on another tame expanse of lunar desert, but within sight of an unmanned probe sent there two years before—which Charles “Pete” Conrad and Alan Bean inspected in the course of hiking about 1.4 miles. They thereby established that a crew could land at a specific point, and cleared the way for more demanding, and interesting, destinations. Apollo 13 didn’t have the chance to follow through on that promise, but Apollo 14 did, pinpoint-landing in the highlands of Fra Mauro. Shepard’s and Mitchell’s dispiriting march to the edge of Cone, long though it was, never took them much beyond a half mile from base.

Then, with Apollo 15, NASA applied all it had learned into putting its men and materiel to their best and highest use. Its exploits marked the program’s transition to deeper science and far more swashbuckling exploration. In part, that was thanks to the beefed-up lunar module Scott and Irwin flew to the Hadley-Apennine, as well as the improved backpacks they wore, both of which granted them time for a longer look around. But more importantly, they had range.

“They were looking at how could the astronauts get the most bang for the buck—in getting around, in picking things up, in exploring,” Morea told me in the Davidson Center, hands in the pockets of his lab coat, gazing at the rover with parental pride. “So, they looked at a number of ideas. One was a pogo stick.” He glanced my way and chuckled. “Really, a pogo stick! But then, a car came up pretty fast.”

A couple of seconds passed before he added: “Though it’s not a car. It’s really a spacecraft.”

When they braked their rover to end that first excursion, two hours and sixteen minutes after its start, Scott and Irwin had covered 6.3 miles—more than all the travel achieved by the first three landing crews combined. All told, astronauts on the last three lunar visits drove more than fifty-six miles. Each mission’s rovers could cover an area the size of Manhattan.

Ever bolder exploits followed. Sixteen months on, Apollo 17’s LRV churned its way up a ridgelike fault that rose high above a lunar plain, then rolled down the other side. When astronauts Gene Cernan and Jack Schmitt stopped at the bottom to gather rock samples, they were nearly five miles from their lunar module, near the outer limit of their safe radius of travel. The moment the two climbed off their rover—at 8:36 P.M. EST on Tuesday, December 12, 1972—marked a pinnacle in the annals of exploration. No other explorer has been in circumstances so remote, or so extreme in their hazards. No expedition had before, or has since, pushed adventure farther or further. Cernan and Schmitt were out at the edge of the edge of man’s travels as a species. By comparison, Roald Amundsen’s trek to the South Pole was a run to the corner grocery.

[image: image]
Apollo 17 commander Gene Cernan stands at Nansen Crater in the Taurus-Littrow Valley, the farthest point of man’s extravehicular wanderings on the moon. (NASA)


As they drove, the rover crews piled their machine with moon rocks; of the 842 pounds of geologic samples collected on the six Apollo landings, nearly three-quarters, about 620 pounds, were gathered on drives in the LRVs. Shared with scientists around the globe, the samples have informed our understanding of the heavens ever since.

It comes to this: Remembered or not, the nine days the final three missions spent on the moon were a fitting culmination to Apollo, and a half century later remain the crowning accomplishment of America’s manned space program. And their success would have been beyond reach without the wispy contrivance on display at the Davidson Center.

Or rovers just like it. The Davidson’s machine was one of several built to test the design; this was the vibration test unit, constructed exactly like those certified for flight, but tormented for months in shakers, vacuums, ovens, and deep freezers to gauge its hardiness during launch and touchdown. It’s as close to the genuine article as we can get: the three sent to the moon remain there, along with a scattered junkyard of other Apollo detritus.

Anyone who still doubts that astronauts visited the moon—and those people still walk among us, even at this late date—need only go online to find overhead photos of the landing sites, taken in 2011 by a lunar orbiter. In surprising detail, they show the three rovers parked near their landers.

Plainly visible all around them, and stretching for miles across the lunar wastes, are tire tracks.





Part Two

Nation of Immigrants
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THOSE WITH A DIRECT ROLE IN THE ROVER’S CREATION NUMBERED in the hundreds: engineers and draftsmen, industrial designers, metallurgists and welders, geologists, soil scientists, and whiz kids in math, electronics, and the rudimentary computers of the day. Taken together, they represented a tiny but important sliver of the roughly four hundred thousand people who made contributions, great and small, to the Apollo program. Leading the hundreds were a few memorable characters. And this story starts, as stories about the space program tend to do, with one.

Wernher von Braun, familiar though his name might be, was an enigmatic figure throughout his long public life, and remains so more than forty years after his death. He was a man of bold vision, but selectively blind when it suited his ambition. He was a romantic dreamer, while also a pragmatist willing to sideline pesky ethics or empathy to achieve his goals. He was both a fastidious engineer and a handsome charmer who could work presidents and the press like an equation. And he was a card-carrying Nazi and SS officer—likely complicit in the deaths of thousands of concentration camp prisoners—whose signature achievement in World War II was a ballistic missile designed to kill Germany’s foes. Whispered into the United States at war’s end, he shape-shifted into a God-fearing, patriotic Alabaman who reimagined his missile to carry the Stars and Stripes to the moon.

Complicated doesn’t begin to describe him. This can be said of von Braun without fear of contradiction, however: he imagined a future in space as few others had, sold the idea masterfully, and developed the hardware to make it real. As much as any other individual, he laid the groundwork for the U.S. space program, starting years before the first Mercury shots. And from early on, his dreams for the exploration of other worlds included vehicles zipping human adventurers and scientists across them.

[image: image]
Wernher von Braun at a May 1964 Saturn launch, and as he approached the height of his career. (NASA)


He was born a Prussian aristocrat, Wernher Magnus Maximilian von Braun, in what is now Wyrzysk, Poland, in March 1912. His father was a cabinet-level officer of Germany’s Weimar Republic, and von Braun was himself a Freiherr, or baron. He was a good-looking, winsome kid, with wavy blond hair, ice-blue eyes, and a gift for the arts. Early in his schooling, he mastered French and piano. He was uninspired by science and math.

But the year he turned thirteen, von Braun’s parents marked his confirmation with a gift that launched a lifelong obsession. “I didn’t get a watch and my first pair of long pants, like most Lutheran boys,” he remembered as an adult. “I got a telescope.” In time, he was spellbound by a magazine article about an imagined flight to the moon. “I don’t remember the name of the magazine or the author,” but the story “filled me with a romantic urge,” he recalled. “Interplanetary travel! Here was a task worth dedicating one’s life to! Not just stare through a telescope at the moon and the planets but to soar through the heavens and actually explore the mysterious universe! I knew how Columbus had felt.”

This sense of destiny eventually led him to the writings of German-Romanian rocket pioneer Hermann Oberth, whose farsighted The Rocket into Interplanetary Space spelled out the science and engineering of space flight. The teenage von Braun found the slim volume a tough read—especially its reliance on complex math formulas—but was enthralled by its endorsement of liquid-fueled rockets (written before the first had flown) and its boldness. This was no magazine yarn. Oberth was a serious scientist, arguing for the real prospect of travel beyond Earth.

Inspired, von Braun dug deep into math and physics, bent on mastering both. And like other young Germans moved by Oberth’s work, he sought membership in a rocket club, the Society for Space Travel. One of the club’s founders, an avid rocketeer named Willy Ley, introduced the boy to Oberth, who was visiting from Romania. In the summer of 1930, under Oberth’s tutelage, von Braun was part of a team that experimented with small rockets powered by alcohol and liquid oxygen. Oberth left for home, but not long after, in 1931, the group successfully launched one.

It wasn’t the first such flight—American Robert Goddard had pulled off a liquid-fueled launch five years before—but the Germans didn’t know that. Energized, the group moved its operations to an abandoned army munitions dump on the outskirts of Berlin, where it could safely tinker with more potent rockets, and von Braun evolved from apprentice mechanic, to field engineer, to leading thinker.

In retrospect, his rise seems almost preordained. He had it all—looks, a lightning-fast mind, and an infectious optimism and easy suavity that played well in any room. “Physically, he happened to be a perfect example of the type labeled ‘Aryan Nordic’ by the Nazis during the years to come,” Ley said later. “His manners were as perfect as rigid upbringing could make them.” He displayed a particular gift—a genius, even—for organization.

Von Braun was a full-time college student, and he and his fellow experimenters were next to broke. But their rockets, built from scrounged parts, their fuel tanks pressurized with bicycle pumps, flew well enough to attract the attention of the German army. In 1932, the year he left the Berlin Technological Institute for a doctoral program at the University of Berlin, von Braun accepted an invitation to continue his pursuit of rocketry at government expense. “We needed money, and the army seemed willing to help us,” he explained later. “In 1932, the idea of war seemed to us an absurdity. The Nazis weren’t yet in power. We felt no moral scruples about the possible future abuse of our brainchild. We were interested solely in exploring outer space.” The following year, when Adolf Hitler took control, von Braun found himself the Third Reich’s top civilian rocket man. He was twenty-one.

Von Braun’s conduct over the succeeding dozen years has been the subject of so much scrutiny and controversy that here we’ll tackle just the highlights. While earning his doctorate in physics at twenty-two, he laid the groundwork for the German rocket effort to come, organizing laboratories dedicated to the various facets of rocket development.

“I started out with one mechanic,” he said later. “By the spring of 1937, the small development station at Kummersdorf Army Proving Grounds about thirty miles south of Berlin had grown to about eighty people. We successfully test-launched during this time two rudimentary liquid-fueled rockets . . . which reached altitudes of about a mile and a half.”

That same spring of 1937, five years after starting work, he and his team moved the operation to Peenemunde, a resort town on the Baltic coast. The same year, he joined the Nazi Party—a political necessity, he’d explain later—and in 1940, the Schutzstaffel, or SS, in which he eventually held the rank of major. That didn’t require explanation; it was scrubbed from his CV until years after he died. Meanwhile, Germany’s leaders had precipitated World War II, and his efforts at Peenemunde focused on a superweapon: the world’s first ballistic missile, a liquid-fueled, medium-range rocket that he called the A-4, but which is better known by the name that the Reich’s propagandists hung on it—V-2, the V short for Vergeltungswaffe, or “vengeance.” One October day in 1942, the team launched a prototype to an altitude of more than fifty miles, a stunning achievement. “We have invaded space with our rocket,” declared General Walter Dornberger, von Braun’s mentor and boss. “This third day of October, 1942, is the first of a new era, one of new transportation—that of space travel.”

That assessment proved premature, because space travel didn’t rank high in German priorities, especially as the country’s fortunes crumbled in the war. Still, Peenemunde mushroomed in size and importance: a desperate Hitler came to see the V-2 as a potential game changer, and by late 1943, the operation employed thousands. Many were prisoners from the Dora-Mittelbau concentration camp, herded into an underground rocket factory to meet impossible production quotas. Conditions were horrific—thousands died of starvation, disease, and exhaustion, and scores of others were executed. Von Braun didn’t resist employing slave labor and did nothing to mitigate the suffering that took place under his nose. His biographer, Michael J. Neufeld, surmises that he could have been prosecuted as a war criminal.

Luckily for him, the German secret police hauled him out of his house one night in March 1944 and tossed him into prison, ostensibly because von Braun and a couple of colleagues had been overheard bad-mouthing the war’s trajectory and grousing that they’d much rather be firing rockets into space. More likely, it was payback for his resistance to an SS takeover of the V-2 project. Regardless, it took pleading from Dornberger and Albert Speer, the main architect of the German war effort, to win his release. Though the experience must have scared him, it also gave von Braun postwar credentials as a reluctant player in the Nazi war machine.

He would need them. On Friday, September 8, 1944, the first operational V-2s were fired from mobile launchers in Belgium and the Netherlands. One, sent on its way late that morning, landed in the southeast suburbs of Paris, killing six people and wounding thirty-six. The second was the opening shot in a seven-month campaign of terror. That missile rose in the early evening from Wassenaar, a genteel suburb of the Hague. It climbed fifty miles high in a steep, westward arc, then nosed over at the apogee of a parabolic course guided by gyroscopes and a rough analog computer. Minutes later, it reached its destination—Staveley Road in the west London neighborhood of Chiswick, a narrow residential lane bordered by cherry trees and lined with tidy duplexes of brick and stucco.

It came straight down at three times the speed of sound, so fast that it would have registered only as a white streak, a shooting star, to anyone who glanced up to see it. No one on Staveley Road had reason to look: the rocket outraced the sound of its approach, and arrived without so much as a sigh. In a flash, eleven houses were demolished, fifteen others staved and scorched beyond habitation, and scores damaged. A crater opened up in the concrete roadway, thirty feet wide by eight deep. For miles around, Londoners heard an odd double explosion that they’d come to know all too well, a sharp blast and a deep boom—the warhead exploding, followed by the gathered sound of a supersonic missile’s last moments of flight.

In the rubble lay three bodies. Three-year-old Rosemary Clarke had been napping in the front bedroom of a flattened house. Ada Harrison, who ran a sweetshop with her husband, William, crawled from the wreckage next door to die in her yard. Army private Bernard Hammerton Browning walked into the eruption: he was on leave, and strolling to Chiswick Station to meet his girlfriend. At least seventeen people were injured, some critically. William Harrison was among them; he died in the hospital ten days later.

These were the first fruits of von Braun’s labors for the Reich. All through the autumn and winter, the rockets kept coming. London and Antwerp, Belgium, were the German command’s favored targets, but the V-2’s guidance system was imprecise, so the surrounding countryside wasn’t safe, either. Three golfers were seriously wounded in one of several strikes on British courses. People died over pints in rural pubs, and farmers in their fields. Casualties from most of the attacks were modest—two or three here, a half dozen there—but in the densely settled boroughs south and east of London’s center, a few produced horrific tolls. The worst came on November 25, when a V-2 dropped into a Woolworth department store in New Cross at the height of its Saturday lunchtime trade, killing virtually everyone in the building, the occupants of a passing bus and truck, and shoppers lined up outside for the store’s sale on tin saucepans. One hundred sixty-eight died, and dozens were gravely injured. One of the last of the missile strikes on Britain, on March 27, 1945, hit the Hughes Mansions, a cluster of brick, five-story apartment blocks in the city’s Stepney district. It obliterated one, wrecked the others, and killed 134 men, women, and children.

As bad as things were in London, they were even worse in Antwerp. Just liberated, the city was an important port of entry for Allied troops and supplies, and more than 1,600 rockets were aimed at the place. One stands out. On December 16, 1944, more than a thousand people had crowded into the Rex Cinema to see the Saturday afternoon matinee of a Gary Cooper Western, The Plainsman, when a V-2 came through the roof. Of the 567 who died, 296 were Allied soldiers. Elsewhere in Antwerp, another 130 people were killed in rocket attacks that day. Hundreds more were wounded.

In all, more than three thousand V-2s were fired at Allied targets. They killed at least five thousand civilians and Allied combatants, and claimed many thousands more from the ranks who built them. Its creator was pleased with the V-2’s performance, he’d recall after the war, except for one thing: it landed on the wrong planet.

By April 1945, the end was near, and the advancing Allies were on the prowl for the new technology. They poured into Germany from east and west seeking not only rocket hardware but the minds behind it: Tensions between the West and its communist partners were already sharpening, and both sides recognized the rocketeers as valuable assets in the postwar struggle for global power. At the same time, von Braun wagered that he and his team faced better futures if they surrendered to Americans instead of Soviets—“in the hope,” as he’d later explain, “that we could come to the United States to pursue our real dream: spaceflight.”

The group, including General Dornberger and a large contingent of Peenemunde scientists and engineers, fled to the highlands of southern Germany, where they holed up in a mountain lodge until U.S. troops occupied the countryside below. The GIs who took von Braun into custody could scarcely believe that here was the man behind the dreaded German rocket program. “There was considerable doubt in their minds as to whether he had ever launched anything more devastating than kites for the neighbors’ Kinder,” one recalled. “He seemed too young, too fat, too jovial.” Dornberger helped change their minds. The general looked “splendidly evil,” but “deferred humbly to von Braun, who, for his part, treated our soldiers with the affable condescension of a visiting congressman” and “conducted himself as a celebrity rather than a prisoner.”

Days after the fighting in Europe ended, von Braun wrote a memo for his Allied captors, outlining the development of German rocketry and predicting the technology’s future applications. A next logical step, he wrote, was multistage rockets that could achieve orbital velocities. From orbit, a rocket’s crew could surveil the entire planet and even erect a permanent satellite base—a space station. “When the art of rockets is developed further, it will be possible to go to other planets,” he wrote, “first of all to the moon.”
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WERNHER VON BRAUN’S SECOND ACT OPENED AT FORT BLISS, AN army post headquartered in El Paso, Texas, and spread across a vast swath of the Chihuahuan Desert. There, in the first year after the war, the Peenemunde team quietly set up house as part of Project Paperclip, a secret program to spirit German scientists and engineers into the States before the Soviets or anyone else got to them.

Their new home was board flat, sun blasted, and studded with cactus and saltbush. “Our first year here was a period of adjustment and professional frustration,” von Braun would remember. “Distrusted aliens in a desolate region of a foreign land, for the first time we had no assigned project, no real task. Nobody seemed to be much interested in work that smelled of weapons, now that the war was over. And ‘spaceflight’ was a word bordering on the ridiculous.”

The Germans were not idle, however. The army put some to work refining and test-firing confiscated V-2s at New Mexico’s White Sands Proving Ground, which abutted Fort Bliss to the north. Some experimented with an early cruise missile. “In addition to rocketry,” von Braun said, they “studied the American language, American government, and the American way of life.” Von Braun himself was especially busy, becoming a born-again Christian, marrying his much younger first cousin, and moving her from Germany to Texas, along with his parents. He even found time to write a novel. The Mars Project failed for years to find a U.S. publisher, but it showcased its author’s precise calculation of what would be required for a Mars voyage, starting with an immense, multistage rocket.

In time, he saw the concept take embryonic form. Throughout 1948, a White Sands team of army and General Electric engineers worked on Project Bumper—the first staged space vehicle, a V-2 modified to carry a much smaller WAC Corporal rocket on its nose. The V-2 would serve as a booster, carrying the combined rocket from the launch pad into the high atmosphere, where the smaller rocket would fire and tear higher and faster until its tanks ran dry. In February 1949 a Bumper became the first object fired into outer space.

A few months after this triumph, the army decided to move its missile works from Fort Bliss to a shuttered chemical weapons arsenal and ordnance plant in Huntsville, Alabama. So, in 1950, von Braun and his Germans, along with several hundred civil service and military workers, picked up and moved east. Even the sequestered Germans knew something of Alabama’s reputation for resisting change, to put it mildly, and they arrived with trepidation. “We knew that the people here run around without shoes,” one of them, Konrad Dannenberg, recalled decades later. “They make their money moonshining, and that’s what they drink for breakfast and supper.” It wasn’t quite like that, but the reality was harsh. Huntsville was an old and failed cotton town. The illiterate outnumbered readers. A statue of Johnny Reb stood sentry outside the courthouse, and racial apartheid underlay every aspect of civic life.

In time, the Germans would help rouse the city from its cultural slumber and backward ways. Their first priority, however, was to help organize the army’s new Ordnance Guided Missile Center. Their early work there saw continuing improvements to the motors and guidance systems of the V-2, and created in the process plans for a bigger, more powerful ballistic missile, America’s first. It would take the name of the sprawling arsenal around them: Redstone.

Von Braun was landing regular gigs as a public speaker on space travel by now, and his aspirations for grand multistage rockets and space stations had attracted a smattering of press attention—capped by a lengthy April 1951 profile in the New Yorker in which he called a journey to the moon “unquestionably a possibility,” requiring only “adequate funds and continuity of effort.” But it wasn’t until that November that he stumbled onto the path to a truly vast audience. Early in the month, von Braun traveled to San Antonio, where the air force was sponsoring a conference on the medical and physical challenges of travel in the upper atmosphere. He was not among the speakers and could stay for just two of the gathering’s four days. No matter: “Leaving one of the sessions and stepping to the bar of the hotel,” he’d later recall, “I made the acquaintance of a good-looking Irishman who, gazing at the crystal highball between his hands, was sunk in a brown study. ‘They’ve sent me down here to find out what serious scientists think about the possibilities of flight into outer space,’ he growled. ‘But I don’t know what these people are talking about. All I could find out so far is that lots of people get up there to the rostrum and cover a blackboard with mysterious signs.’”

The Irishman was Cornelius Ryan, an associate editor for Collier’s, a weekly newsmagazine with more than three million subscribers; he’d later gain lasting fame as the author of The Longest Day, a classic account of World War II’s Normandy invasion. At the moment, though, he was in over his head on a story that he had a hard time taking seriously. Von Braun offered to help. That night, he joined Ryan for dinner and drinks—quite a few drinks—along with Fred Whipple, the chair of Harvard’s Department of Astronomy, and Joseph Kaplan, an expert on the upper atmosphere and a professor of physics at the University of California, Los Angeles. The three tag-teamed the writer, selling the practical possibilities of space travel into the night.

“Whether or not he was truly skeptical, we persevered,” Whipple wrote later. “Von Braun, not only a prophetic engineer and top-notch administrator, was also certainly one of the best salesmen of the twentieth century. Additionally, Kaplan carried the aura of wisdom and the expertise of the archetypal learned professor, while I had learned by then to sound very convincing.

“The three of us worked hard at proselytizing Ryan, and finally, by midnight, he was sold on the space program.”

The result was a landmark series of stories in Collier’s, beginning the following March: a “symposium” in print, as the magazine put it, that told “the story of the inevitability of man’s conquest of space.” An editorial introducing the first installment framed that conquest as an issue of Cold War survival: “What you will read here is not science fiction. It is serious fact. Moreover, it is an urgent warning that the U.S. must immediately embark on a long-range development program to secure for the West ‘space superiority.’ If we do not, somebody else will. That somebody else very probably would be the Soviet Union.” Chosen to write the centerpiece story, Von Braun struck the same tone, arguing for the creation of a giant, wheel-shaped space station to serve as a battleship in low Earth orbit. It would take ten years and a lot of money, he acknowledged, but with it, the United States could preserve peace; in others’ hands, such a weapon might make slaves of the free world.

Conventional wisdom holds that the space race began more than five years later, when the Soviets launched the first artificial satellite, Sputnik 1. One could just as easily argue that the starting gun was fired in that March 22, 1952, issue of Collier’s. An explosion of national TV and newspaper coverage greeted the stories, especially Von Braun’s piece. Time and again, he was hustled on-camera where, telegenic and smooth, with a precise, nasal clip to his speech, he explained the complexities of space travel in terms that TV viewers unschooled in celestial physics could grasp. Moreover, he sold it as doable.

Just like that, fantasy became the future, and Wernher von Braun became its face.
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TO READ THE COLLIER’S SERIES TODAY IS TO RECOGNIZE EARLY forms of the familiar. Von Braun argued, for instance, that the technology needed to build his orbiting weapons platform already existed. Rockets to get the pieces up there simply needed refinement—after all, America had reached space with the two-stage Bumper. “By putting a two-stage rocket on another, still larger, booster, we get a three-stage rocket,” he wrote. “The three-stage rocket may be considered as a rocket with three sets of motors; after the first set has given its utmost, and has expired, it is jettisoned—and so is the second set, in its turn. The third stage, or nose, of the rocket continues on its way, relieved of all that excess weight.” That pretty much describes the Saturn V.

Von Braun’s story in the magazine’s second installment, cowritten with Whipple, opened with no shortage of confidence: “Here is how we shall go to the moon.” It laid out a plan to ferry parts and equipment into low Earth orbit, where a small army of astronauts would assemble them into three tremendous rockets. Two would be gassed up for a round-trip; the third would be a one-way space truck, lugging the provisions and gear needed to sustain fifty crewmen for six weeks on the lunar surface.

This model for celestial travel—of assembling big rockets in weightless space, thereby obviating the need to muscle stupendously heavy spacecraft off the ground and through the earth’s atmosphere—would come to be called Earth orbit rendezvous. It remained von Braun’s preferred approach for a lunar mission into the 1960s, and it’s still considered viable. As you’ll see, the notion of sending a space truck to the moon would stick around, too.

Back to the story. “First, where shall we land?” the authors asked. “We may have a wide choice, once we have had a close look at the moon. We’ll get that look on a preliminary survey flight.” This was an important detail, because scientific knowledge of the moon’s surface circa 1952 was restricted to what could be seen by telescope. Which wasn’t much.

“Our scientists want to see as many kinds of lunar features as possible,” the article continued, “so we’ll pick a spot of particular interest to them.” Another key point: von Braun viewed a moon voyage as more than a romantic adventure. He’d noted the scientific value of such exploration since at least 1945, and in Collier’s, it figured prominently.

At story’s end, the three ships arrived at the moon and touched down in a tight triangle. “The whirring of machinery dies away,” it read. “There is absolute silence. We have reached the moon. Now we shall explore it.”

That ushered the third installment, for which von Braun again teamed with Whipple. They wasted little time getting to the action: “The first equipment brought out of the cargo ship is one of our three surface vehicles, tanklike cars equipped with caterpillar treads for mobility over the moon’s rough surface,” they wrote. “The pressurized, cylindrical cabins hold seven men, two-way radio equipment, radar for measuring distances and depths, and a 12-hour supply of oxygen, food, water, and fuel. Power is supplied by an enclosed turbine driven by a combination of hydrogen peroxide and fuel oil (oxygen escaping from the hydrogen peroxide enables the fuel oil to ignite). The vehicle goes 25 miles an hour on flat ground.

“As soon as the moon car has been set down and checked, a search party boards it to scout out a suitable crevice for the campsite. They drive off in a spray of dust which settles almost immediately, like the bow wave of a motorboat (there is no air to hold the dust suspended, as on earth).” Much of this is important stuff: the front-and-center role von Braun gave the “moon car”; the outlines of its design, which presage the thinking of a decade later; the authors’ thoughts on the behavior of lunar dust. By the way, it figures that hydrogen peroxide was involved. The V-2 had used it.

Perhaps the most impressive single sentence concerned the scientific aspects of the mission, its “principal aim”—“Our investigations will help us unravel the secret of the universe: how the moons and planets were born and what they’re made of.” This might have seemed an overreach to some Collier’s subscribers, but it would prove to be prescient.

Finally, there was this: “Back [on Earth], a special panel of scientists remains in constant session, as it will all during our six-week stay. A dozen specialists in fields like astronomy, astrophysics, geophysics, minerology, and geology follow our every move by radio . . . keeping track of our findings, suggesting new leads, and occasionally asking for the repetition of an experiment.” That describes what would be known as the scientific “back room” at NASA’s Mission Control Center in Houston. With a single exception, the experts there wouldn’t get to speak to the astronauts directly, but their suggestions would reach the moon, just as von Braun and Whipple foresaw.

Naturally, some elements of the series are off the mark. The authors had the explorers bivouacking in a deep crack to avoid incoming meteoroids and subsisting on “canned and frozen food.” They deemed TV transmissions from the moon “impractical.” They sent their astronauts on a five-hundred-mile expedition in their moon cars, which attests to how cheap life was viewed in the good ol’ days. Von Braun’s wheel of a space station made it into 2001: A Space Odyssey, but not into space; our real-life orbital outposts, comparatively messy jumbles of seemingly mismatched parts, have failed to dominate the world.

Then again, this was written when the only comfortable way to Europe was by steamship. The first transistor radio had yet to hit the market. Jonas Salk was still working on his polio vaccine. To find such farsighted, serious discussion by top experts in a respected weekly was nothing short of astounding to the readers of 1952.

If Collier’s launched von Braun toward celebrity, Walt Disney, of all people, made him a household name. Eighteen months after that third magazine installment, Disney was planning his namesake amusement park on 160 acres of cleared orange grove in the suburbs of Los Angeles. He’d divided the park into themed “lands” tied in to some of his best-loved movies and characters: Fantasyland was anchored by Sleeping Beauty’s Castle, for example, and Frontierland was an immersive ad for TV’s Davy Crockett. But the animator turned impresario was stumped coming up with a thematic focus, a familiar story, for Tomorrowland.

Until, that is, one of his animators showed him the Collier’s series. Excited by both its scientific surety and optimism, Disney recognized that here might lie his park’s missing ingredient, as well as the chance for some compelling TV. He had his people seek out Willy Ley—von Braun’s old colleague from his Berlin days, who had fled Germany in 1935 and established himself as a leading American science writer. Ley had helped Cornelius Ryan polish von Braun’s magazine pieces. Now he urged the Disney organization to partner with the rocket engineer.

And so, on two memorable nights in 1955, American TV viewers were treated to episodes of ABC’s hourlong Disneyland program that, via animation and live-action vignettes, brought to life von Braun’s vision of space exploration and introduced millions to the man himself. The first, “Man in Space,” aired on March 9. When the camera found von Braun, he was in shirtsleeves, seemingly caught in the midst of an important engineering problem. He stepped away from the task to brief his audience on the workings of a spaceship, using a silver, three-foot model to explain its four stages. He was built like a linebacker, and the voice paired with his bulk was discordantly high pitched. All the same, when he uttered his closing line in that oh-so-precise German accent—“If we were to start today on an organized, well-supported space program, I believe a practical passenger rocket could be built and tested within ten years”—millions believed.

They had to wait more than nine months for the second episode, and a fuller dose of von Braun. For “Man and the Moon” he wore a double-breasted suit, a pale orange tie, and a deep tan. Using a slide rule as a pointer, he walked viewers through a launch, Earth orbit rendezvous, and lunar flight, lacing his speech with specifics. A rocket would be fifty-three feet long; it would top out at 18,468 miles per hour; his space station would orbit exactly 1,075 miles above the earth. Viewers were sold. By hour’s end, von Braun was emergent as the man who would get America into space.

He and Willy Ley left their fingerprints all over Disney’s newly built Tomorrowland, too. Its chief attraction was the TWA Moonliner, a stylish seventy-six-foot rocket in which visitors embarked on a simulated ride to the moon that drew from the TV shows. At the nearby Space Station X-1, ticket holders stepped aboard von Braun’s imagined orbiting platform, stripped of its Cold War weaponry and offering a panorama of cities, farms, and woodland from five hundred miles up. As it passed into night, the towns below glowed. By the standards of the midfifties, it was mind-blowing.

At Redstone Arsenal, however, von Braun’s reality was far more earthbound. He wasn’t building moon rockets or space stations; he and his Peenemunde team were still designing and testing missiles, and that didn’t appear likely to change anytime soon. The International Geophysical Year was approaching in 1957–58, during which the United States hoped to launch a scientific satellite into space, but the Germans weren’t part of the project. They were sidelined in favor of the navy, which proposed to put a complex device into orbit—far more ambitious than the minimalist satellite von Braun had pitched—aboard an elegant launch vehicle derived from a research rocket, versus the army’s overtly military Redstone missile variant.

Plus, there might have been some queasiness within Dwight Eisenhower’s administration about von Braun’s past. He and much of his team had become American citizens by now. But the navy rocket hadn’t been built by ex-Nazis. The navy hadn’t bombed London.
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AT ABOUT THE TIME WERNHER VON BRAUN WAS BECOMING A household name, Mieczyslaw Gregory Bekker was retiring from a first career as a military engineer in Europe and Canada, and beginning a second in the United States in which he, too, would earn a measure of fame. It was a modest prestige, next to the rocketeer’s. He didn’t seek, or receive, recognition beyond his professional colleagues, and even if he had, his field of study wasn’t nearly as romantic as space travel. He lacked von Braun’s Hollywood looks, too: vaguely elfin in appearance, Bekker stood five foot three in his shoes, and that was with the help of a lofty head of thick white hair. Another thing: the average American could spell “Wernher.”

[image: image]
M. G. “Greg” Bekker. (FACULTY OF AUTOMOTIVE AND CONSTRUCTION MACHINERY ENGINEERING, WARSAW UNIVERSITY OF TECHNOLOGY)


Lucky for us, he’s better remembered as Greg, which is what his Western friends called him, or as M. G. Bekker, the handle he used in his books, journal articles, and professional correspondence. Among a certain segment of transportation scholars, the latter name is preeminent. He almost single-handedly created the study of off-road mobility, and he named it—terramechanics, which explores, more specifically, the relationship between off-road vehicles and the soils on which they travel. Engineers around the world refer to the Bekker method or the Bekker model. And anyone who’s ever gone mudding in a Jeep, or raced motocross, or bulldozed, or driven a tank—who has relied on knobby tires or caterpillar tracks to cross mud or sand, bog or ash—owes something of that experience to the second member of our cast.

Bekker’s early life is not nearly so well documented as von Braun’s. Seven years older, he was born in May 1905 in the Southeastern Polish village of Strzyzow. He attended the Warsaw University of Technology, held an internship at a Renault automobile factory outside Paris, and graduated in 1929. He married Jadwiga Rychlewski, who worked in a Warsaw flower shop. After serving two years in uniform, Bekker returned to the university to teach in its military school and start its Special Vehicles Laboratory. Its assignment: evaluating off-road cars and trucks offered to the armed forces, and devising improvements to tracked vehicles.

This was pioneering duty. In the twenties and early thirties, horses still played central roles in army life, and for good reason—and that reason was mud. Throughout human history, this near-ubiquitous nuisance had been one of the greatest impediments to travel, commerce, agriculture, and prosperity, let alone fighting wars. And where mud wasn’t, there was likely loose sand to contend with, or snow, or swamp. The automobile, still in its skinny-tired adolescence, was at a distinct disadvantage: Its wheels might be an efficient means of transporting loads over smooth, hard surfaces, but such surfaces were hard to come by. Vast expanses of the world were roadless, and, in most places, even established routes went unpaved. Often as not

















OEBPS/images/f0014-01.jpg





OEBPS/images/Endpapaper.jpg





OEBPS/images/9780062986559_Cover.jpg
ACROSS THE
AIRLESS WILDS

The Lunar Rover and the Triumph

of the Final Moon Landings






OEBPS/images/f0022-01.jpg





OEBPS/images/f0017-01.jpg





OEBPS/images/f0038-01.jpg





OEBPS/images/Titlepage.jpg
ACROSS THE
AIRLESS WILDS

The Lunar Rover and the Triumph

o ‘ i 2 - 2 of the Final Moon Landings

©~ _CcusToMm
HOUSE






