

[image: cover]








[image: alt]



















THE BOY


WHO


PLAYED


WITH


FUSION




[image: ]





Extreme Science, Extreme Parenting,


and How to Make a Star


TOM CLYNES









[image: ]




























 







 







To my sons, Charlie and Joe






















 







 







Penetrating so many secrets, we cease to believe in the unknowable. But there it sits nevertheless, calmly licking its chops.


— H. L. MENCKEN




 





Add to this cruelly delicate organism the overpowering necessity to create, create, create — so that without the creating of music or poetry or books or buildings or something of meaning, his very breath is cut off from him. He must create, must pour out creation. By some strange, unknown, inward urgency he is not really alive unless he is creating.


— PEARL S. BUCK




 





Hi, my name is Taylor Wilson and I am 15 years old. I am an obsessive lover of all things nuclear and have a home amateur nuclear laboratory.


— TAYLOR’S NUKE SITE HOMEPAGE
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INTRODUCTION





“PROPULSION,” THE NINE-YEAR-OLD says as he leads his dad through the gate of the U.S. Space and Rocket Center. “I just want to see the propulsion stuff.”


Situated next to the northern Alabama complex where NASA engineers designed and built the rockets that propelled America’s space program, the center showcases the world’s most impressive collection of high-flying hardware. Visitors can touch the scorched Apollo 16 command module, tumble-spin in a chair that mimics the frictionless vacuum of space, or command a mission in the space shuttle’s cockpit simulator.


But Taylor Wilson mostly wants to see the museum’s prize piece, the massive Saturn V rocket that launched mankind to the moon. Late that afternoon, father and son step inside the building built to house the reclining rocket, restored to its Apollo-era readiness. The tour guide, a young woman, leads their group of parents and children along the 363-foot-long behemoth suspended above the floor. As they duck under its five exhaust nozzles, each a dozen feet across, Kenneth Wilson glances at his awestruck boy and feels his burden beginning to lift. For a few minutes, at least, someone else will feed his son’s relentless appetite for knowledge.


The docent tells the group that the Saturn V is the most powerful rocket ever built. Churning out a million and a half pounds of thrust, it boosted America decisively past the Soviets, spiriting two dozen Apollo astronauts to the moon. Though the three-stage rocket is retired now, the guide says, it remains unmatched in its capacity to lift men and gear beyond the tug of Earth’s gravity. Producing thirty-two million horsepower at full blast, the Saturn could accelerate a spaceship from zero to seventeen thousand miles per hour in eight minutes.


Then Taylor raises his hand — not with a question, but an answer. He knows what makes this rocket go up. And he wants — he needs — to tell everyone about it, about how acceleration relates to exhaust velocity and dynamic mass, about payload ratios, about the mix of kerosene and liquid oxygen that the first stage burned at six thousand pounds per second. The guide takes a step back, yielding the floor to this slender, overexcited kid who’s unleashing a torrent of PhD-level concepts in a deep-Arkansas drawl as if there weren’t enough seconds in a day for him to blurt it all out. The other adults step back too, perhaps jolted off balance by the incongruities of age and audacity, intelligence and exuberance.


The nine-year-old tells the group that he designs and builds his own rockets at home in Texarkana. Next, he’s talking about the Saturn’s solid-fuel second and third stages, the comparative advantages of their propellants, the tradeoffs rocket designers make between thrust and cost, weight and safety. As the guide runs to fetch her boss — You gotta see this kid! — Kenneth feels the weight coming down on him again.


He and his wife, Tiffany, have done everything they can to nourish their older son’s manic, metastasizing curiosity. Since the first moments of his existence, Taylor has complicated, confounded, and chaoticized nearly every detail of his family’s lives. Indeed, Kenneth will look back on this particular day as one of the uncomplicated ones, when his scary-smart son was into relatively simple things, like rocket science.


This was before Taylor transformed the family’s garage into a trove of glowing rocks and liquids and metals with enigmatic and terrifying powers … before he built a reactor that could hurl atoms together in a 500-million-degree plasma core, becoming, at fourteen, the youngest person on Earth to achieve nuclear fusion … before the creations of his restless intellect astounded everyone from the president of the United States to the audiences at TED Talks … before he conceived, in a series of unlikely epiphanies, new ways to use subatomic particles to confront some of the biggest challenges of our time: cancer, nuclear terrorism, sustainable energy.




*





This book had its beginnings in 2010 when, as a contributing editor at Popular Science magazine, I discovered a small community of nuclear physics enthusiasts, high-energy hobbyists who were taking on both the formidable theory and the precision engineering of applied nuclear science. The idea that self-taught amateurs outside the Big Science world of billion-dollar research laboratories were tinkering with nukes — fusing atomic nuclei, transmuting elements, constructing atom-smashing machines in self-built laboratories — was both intriguing and unsettling. Members of this guarded clique began to open up to me, and one of them mentioned a fourteen-year-old boy from Texarkana who had just become one of only thirty-two individuals on the planet to build a working nuclear fusion reactor, a miniature sun on Earth.


And yet, what would set Taylor apart was not his machine or his intellect but his buoyantly audacious approach to science, and life. I’d met a few child geniuses, and I could tell immediately that Taylor’s genius was a different kind.


His is not the eyes-down, inwardly focused kind that skulks in the corner at the science fair. Nor is it the socially maladroit kind typified by Sheldon Cooper, the theoretical physicist in the television series The Big Bang Theory. Taylor’s genius is eyes-up and hands-on, and exuberantly connected to the universe. Indeed, it is his gift for creating connections — personal, intellectual, practical — that has allowed him to build a world for himself that seems to have few limits.


“Within two minutes of meeting him,” says Stephen Younger, the former head of nuclear weapons research at Los Alamos National Laboratory, “you realize that the kinds of things that most people think are impossible, Taylor just goes out and does.”


You also realize that, despite his precocity and the Einsteinian zeal of his curiosity, Taylor is in many ways a normal kid with a normal (though often baffled) circle of family and friends, a normal teenager’s series of crushes and confusions, and a still-developing identity. At first a timid child, he would burgeon into a garrulous, science-obsessed grade-schooler with a passion for explosive chemistry that would progress to an obsessive need to understand the mysteries of the subatomic world. At the age of eleven, distraught over his grandmother’s impending death, Taylor would experience an illuminating moment in which he’d envision not only a solution that could help millions but also an image of his future self, transformed from curious child to groundbreaking nuclear physicist. The clarity of his vision, and his belief that he could achieve it, would open new galaxies of possibilities for Taylor and sustain and motivate him as he pursued his unlikely dream.




*





The attention that the Popular Science feature generated caught me off-guard. I’d imagined that people would find Taylor’s story fascinating, but I hadn’t anticipated how deeply readers would connect with it emotionally. Beyond the newsworthiness of a fourteen-year-old achieving nuclear fusion, many people said they were inspired by the sense of wonder and surprise—and, especially, optimism—that had originally drawn me into Taylor’s world.


For me, the story was a departure from the kinds of things I had spent much of my career covering: subjects like Ebola epidemics, ecomercenaries, and career-ending scientific slap-fights. For the most part, I don’t do optimistic. But I found Taylor’s story—or maybe it found me—at the right moment, during a bleak period in my own life, just after my ten-year marriage had fallen apart. The hopefulness at the heart of Taylor’s driving need to understand the world and make it better helped me reimagine the possibilities ahead for myself and my own young children, and for the world they would grow into.


As a parent, I was inspired by Kenneth and Tiffany’s often counterintuitive approach to nurturing their children’s talents. The lengths to which they—and the educators and mentors they brought into Taylor’s orbit—were willing to go to support their son as he pursued his unnerving interests were, to me, even more impressive than Taylor’s intrinsic talents. I would come to understand that what Taylor would achieve was a product of not only his intellectual gifts, but of the fact that he’d been gifted with parents of the most extraordinary sort.


Taylor, with his nonscientist parents and his early upbringing outside the elite zones of education, didn’t emerge from what we often consider the typical wellsprings of prodigiousness. Child-development experts, educators, neuroscientists, and cognitive psychologists are just now beginning to understand the complex mix of genetics and environment that creates a child like Taylor Wilson. At this point, we don’t know when or where a prodigy will pop out of the population. We do, however, know how to spot one.


Four decades of tracking data have made it clear that many of the innovators who are transforming society, advancing knowledge, and reinventing culture are in the top 1 percent in intellectual ability — and that many of them were identified as top performers by their teenage years. For instance, Mark Zuckerberg and Sergey Brin each attended a summer program sponsored by the Center for Talented Youth, open, at the time, to kids who scored in the top 1 percent on standardized tests. Bill Gates was in the top 1 percent; Steve Jobs too. Many high-achieving nontechies are as well: Stefani Germanotta, a.k.a. Lady Gaga, was enrolled in the same program as Zuckerberg and Brin.


Unfortunately, of the millions of potential world-changers who are born each year, only a small portion will be noticed and given the resources they need to develop their prodigious gifts. By refusing them an education that is appropriate to their abilities, we are potentially hobbling our economies and denying our civilization its next generation of innovators — the Salks, Mozarts, and Curies who can push the frontiers of knowledge forward.


Education researchers now estimate that the academically gifted make up 6 to 10 percent of the U.S. school-age population. When the definition of gifted is expanded to include artistic, athletic, and other talents, the proportion is much higher. In fact, the latest research suggests that nearly everyone has the capacity to achieve extraordinary performance in some mode of expression, if each can discover opportunities in a domain of expertise that allows his or her unique set of personal attributes to shine.


But what does it take to identify and develop the raw material of talent and turn it into exceptional accomplishment? How do we parent and educate extraordinarily determined and intelligent children and help them reach their potential? How can we help more conventionally talented children find the self-motivation and external support that moves them toward the fulfillment of their dreams? And how do we shift the course of an educational culture that has, for the past several decades, underchallenged the children it once regarded as its best hope?


Taylor’s ostensibly Icarus-like story demonstrates what can happen when we give young people opportunities to rewrite the old myths that have kept our generation (and previous ones) from achieving new heights. It takes considerable courage to overcome our instincts to keep our children’s feet on the ground, for we know that if we give them the wings they crave, some will fall. Others, though, will fly; they’ll go places and do things — real things — that the mythical Icarus never dreamed of. Some may even discover new ways to soar, as Taylor did, to the sun and even beyond — high enough to capture stars of their own.




Notes


1 identified as top performers by their teenage years: Jonathan Wai, “Of Brainiacs and Billionaires,” Psychology Today, 92 (2012): 78–85.


2 personal attributes to shine: Scott Barry Kaufman, “What Is Talent — and Can Science Spot What We Will Be Best At?,” Guardian, July 6, 2013, http://www.theguardian.com/science/2013/jul/07/can-science-spot-talent-kaufman.
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THE DIGGER





WHEN I FIRST MEET Taylor Wilson he is sixteen and busy — far too busy, he says, to pursue a driver’s license. And so he rides shotgun as his father, Kenneth, zigzags the family’s Land Rover up a steep trail in Nevada’s Virginia Mountains.


From the back seat, I can see Taylor’s gull-like profile, the almost unwavering line from his sandy-blond bangs to his forehead to his prominent nose. His thinness gives him a wraithlike appearance, but when he’s lit up about something (as he is most waking moments), he does not seem frail. He has spent the past two hours — the past few days, really — talking, analyzing, breathlessly evangelizing about nukes. We’ve gone back to the big bang and forward to mutually assured destruction and nuclear winter. In between are fission and fusion, Einstein and Oppenheimer, Chernobyl and Fukushima, matter and antimatter.


Kenneth steers the SUV past a herd of wild mustangs as we climb a series of progressively rougher and narrower dirt roads. This is the third time Taylor has coaxed his dad to these mountains so that he can beef up his collection of uranium ore — part of a broader stockpile of radioactive materials that the teenager has built into one of the most extensive in the world. Kenneth steers around a switchback, flushing a pair of quail, then halts the SUV in front of a small hole dug into the side of a mountain.


“Whoa, wait a minute,” Taylor says, throwing open his door.


He leaps out and sprints toward the mine entrance, which is barricaded by a shiny new chainlink fence. “This was my mine!” he shouts. “It was my mine, and they fenced it off!”


The Bureau of Mine Safety has hung a sign on the fence: DANGER: UNSAFE MINE — STAY OUT, STAY ALIVE. The smaller print lists some of the dangers in abandoned mines: bad air, rattlesnakes, old explosives, rotten timbers, falling rocks.


“Okay, now, y’all ignore that,” Taylor says, calming. He turns toward the truck to fetch the gear, scoffing. “Like any mine is going to be safe.”


Taylor “discovered” the Red Bluff Mine the previous year while rifling through a 1953 geology thesis complete with fading Polaroid photos stapled to yellowing paper that he’d found in a forsaken corner of a library at the University of Nevada. Though the mine produced ore commercially for just a few years, the dirt that it cuts through still coughs up, Taylor says, “some of the hottest rocks in Nevada.”


Taylor unloads a pickax and a shovel, flashlights, and three types of Geiger counter. He chides his dad for forgetting his radiation-detecting wristwatch and his ore-collecting buckets — “Looks like we’ll have to be resourceful,” he says — and heads for the fence.


He hoists himself lightly over the top, and Kenneth and I hand the gear to him and then clamber over the chainlink ourselves. When we enter the mine, the Geiger counter’s ticking quickens slightly. It’s late autumn and unseasonably warm — a good thing, since on warm days uranium mines tend to “exhale” radioactive radon gas generated by uranium’s natural decay. In cooler weather, mines “hold their breath,” as Taylor puts it, keeping more radon inside.


Taylor fills me in on mine terminology. The Red Bluff opening is an adit, meaning it enters the side of the mountain roughly horizontally (as opposed to a shaft, which enters a mountain at a vertical or steep incline). The darkness pulls in around us as we duck our heads and step inside; I can sense the weight of the mountain above. Swinging our flashlights, we see bats hanging on the support timbers, and rat feces scattered on the ground. (Unmentioned on the sign is the potentially fatal hantavirus, spread via rodent urine and droppings.)


We reach a winze, a side tunnel that angles steeply downward. Though winzes can drop hundreds of feet, Taylor’s light follows a sloping plywood chute to another adit only six feet below. He reaches down with his Geiger counter’s probe, and the ticking picks up considerably.


“Something interesting down there,” he says, already handing his light and radiation detector to his dad. He hops onto the wooden chute and slides down; Kenneth passes the gear to Taylor and we slide down after him.


Taylor quickly finds the radiation source. It’s a yellow vein of uranium running diagonally along the brown wall of the tunnel, crossed by a greenish trickle of water. When we move our lights away from the stream, it continues to glow faintly. “Ooh, man, radioactive water,” Taylor says as he shifts his flashlight beam from side to side, studying the tiny green-gold river from all angles, transfixed. I find myself watching his fascination with a fascination of my own.


“Liquid uranium,” the teenager says. “I wonder if it’s coming off some autunite up above. It’s a fluorescent mineral, hydrated calcium uranyl phosphate; pretty rare ’round here.”


We continue deeper into the tunnel until we reach a frail-looking brace. Taylor inspects the rotted wooden beams and cross brace, then shines his light down the curving passageway; the tunnel’s end is out of sight.


“We might-could go back farther,” Taylor says, using one of the double-modal expressions that attest to his Southern roots. “But it looks unstable to me.” Kenneth gratefully concurs, and we retrace our path toward the blast of daylight that meets us at the mine’s entrance. Once outside, Taylor climbs the fence and hoists his leg over. As he does, his Geiger counter probe brushes his thigh and emits a loud squawk.


“Huh?” he says. “What’s going on with my leg?” He hops down and runs the probe up and down his jeans. The detector shrieks. He looks worried.


“My pant legs are highly radioactive,” he says. “This is actually scaring me.” He climbs down the other side of the fence and quickly unbuckles his belt. “Uh, Dad, can you run and get the pancake probe real quick?” he says, yanking his belt from its loops and quickly pulling off shoes and jeans. He’s standing in his boxer shorts when Kenneth trots back from the Land Rover with the more sensitive instrument. Taylor snatches it from his father’s hands and runs the large, flat disk along his bare leg. When it doesn’t bleep, Taylor looks relieved. He goes over to the SUV and tests the seats, which are clean. Then he gingerly lifts his jeans and scans them. Halfway down the right thigh, the detector picks up the contamination, an invisible oval patch three or four inches long.


“It’s not alpha radiation, which should rule out the mine as a source,” Taylor says. “But it also rules out my pants shielding me. I could have absorbed a significant dose. That’s kind of embarrassing.” He holds the pants up to the sun. “I don’t get it. They were clean this morning when I put ’em on. My skin’s not radioactive, so it’s not loose contamination, which makes me think it’s been on the pants for a while. But — how? Generally, my jeans are not radioactive to start the day.”




• • •





“Where does it come from?” Kenneth says a few minutes later as we sit in a shady nook watching Taylor dig through the mine’s tailings pile. It’s a question that Kenneth and Tiffany have asked themselves many times. Kenneth is a Coca-Cola bottler, a skier, an ex–football player. Tiffany is a yoga instructor.


“Neither of us knows a dang thing about science,” Kenneth says.


“Sweet Jesus!” Taylor yells from atop the mound of yellow earth. “This is exceedingly radioactive dirt!” He’s wearing my spare shorts now, the bunched-up waist cinched, with his belt, around his slender torso. His pickax and shovel lie on the ground next to the clicking Geiger counter as Taylor claws with his hands through the dirt. He bends from his waist, knees locked, his thin, sun-deprived legs descending through swirls of yellow dust and landing inside untied sneakers.


Kenneth squints and wipes a bit of sweat from his forehead as he watches his son dig. He’s in his late fifties, tall and solidly built, with smoky-yellow hair that’s transitioning to gray. He has a laid-back, aw-shucks sociability acquired at a lifetime’s worth of Southern barbecues. Like most of the Arkansas business class, he’s conservative in both politics and manners, though he breaks from that mold in terms of open-mindedness. Ask him a question of any consequence and you’ll almost always get a short pause as he ponders the matter and then a considered answer.


“Taylor,” Kenneth says, “I’ve got a pair of gloves in the car.”


“Don’t need ’em,” Taylor yells down, his glance carrying a hint of annoyance. “You don’t wear gloves when you’re prospecting for uranium.”


“Why not?” Kenneth asks. I wonder that myself.


“I don’t know; it’s just not done,” he says, continuing to dig. Then, a few seconds later, he adds: “Uranium is radioactive, but there’s very low radiation activity per the amount of material. You’d have to work in mines a long time for it to hurt you. And it’s not soluble, so you can wash it right off; it won’t go into solution inside your body.”


Taylor takes a couple of whacks with the pick and pulls out a softball-size yellow rock. He checks it with the detector, which screams its approval. “Code yellow!” he shouts joyfully. “Whoa, that’s a hottie!”


He sets the rock aside and goes back to digging, using the probe to guide the path of his pick and shovel and, mostly, his hands. The clicks quicken to the point that they become one long bleep. “This is going crazy up here!” he yells, prying out another chunk. “Look at how bright it is!” he says, holding the rock up to the sun as he puts the probe to it. “And appropriately radioactive for its color.”


The deeper he goes, the more excited he gets, calling out a play-byplay commentary that veers to flights of fantasy and speculation. “This is the highest-grade uranium I’ve ever found! I wonder — could this be the infamous natural radian barite, the king of all the hot rocks? Nobody’s been able to find it before in the U.S., but who knows? Maybe I’ll be the first …


“I gotta keep digging!”




*





Almost from the beginning, it was clear that the older of the Wilsons’ two sons would be a difficult child to keep on the ground. “Taylor has always been obsessed with things,” Kenneth says as he watches his son scrape away at the earth. “Whatever he got interested in, he just went crazy with it, nonstop. Even getting him to eat was a big trick. Sometimes it still is.”


Taylor Ramon Wilson was born in May of 1994 in Texarkana, Arkansas, just north of the Texas-Arkansas border. From the moment he could crawl, he wanted to dig. At their first home, Kenneth built Taylor a sandbox, but it was too constraining for the toddler; he needed a larger swath of diggable terrain. As soon as he could haul himself out of the box, he started tearing up the lawn, digging holes, pouring water in them to make mud, then digging some more.


When he was four, the digging segued into an interest in construction. That in itself isn’t unusual for boys. But Taylor the preschooler wanted nothing to do with toy dump trucks or other miniature construction equipment. He played with real traffic cones, real barricades. At age four, he donned a reflective orange vest, yellow boots, and a hard hat, then stood in front of the house directing traffic.


“The neighbors all knew him,” Kenneth says. “He’d set up at the side of Wade Trail and stand there with those big gloves waving cars around the barricades. He was shy back then, but that sort of thing seemed to bring him out of his shell. He loved it when people waved or stopped to visit with him.”


As Taylor’s fifth birthday approached, the family moved to a larger home in a new cul-de-sac neighborhood on Texarkana’s far north side. Taylor told his parents he wanted a crane for his birthday. Kenneth brought him to a store and showed him the toy cranes, but Taylor saw that as an act of provocation. “No!” he yelled, stomping his foot. “I want a real one.”


This is about the time almost any other father would have put his own foot down. Instead, Kenneth called a friend who owned a construction company, and on Taylor’s birthday, a six-ton crane pulled up to the party. The kids sat on the operator’s lap and took turns at the controls, guiding the boom as it swung above the rooftops on Northern Hills Drive.


To the assembled parents, all wearing hard hats, the Wilsons’ parenting style must have seemed curiously indulgent. Later, when Taylor’s interests turned toward more perilous pursuits, the Wilsons’ approach to child-rearing would appear to some outsiders as dangerously laissez-faire and even irresponsible.


“Some of what people were saying got back to us,” Tiffany says, “and even our friends were sometimes critical, though that usually came through in the form of jokes and kidding. But luckily, other people’s opinions don’t weigh on us that much. Not if they get in our way of what we want to do.”


If Kenneth and Tiffany were winging it at first, as they both admit they were, their parenting strategy was, in fact, evolving into something uncommonly intentional.


What they wanted to do, Kenneth says, was “help our children figure out who they are, and then do everything we could to help them nurture that.”


Taylor eventually settled on an interest that would stretch that nurturing capacity to almost inconceivable extremes. But in his preschool years, what Taylor would become was anyone’s guess. He hopscotched exuberantly from one infatuation to the next with a deep-focus, serial monogamy. In pictures and videos from that era, Taylor’s brother, Joey, three years younger, is typically smiling and engaged, whatever the situation. Taylor, by contrast, looks lost when he’s not in costume. But when he’s playing a part — excavator operator, archaeologist with metal detector, carpenter with suspenders and tool belt — he looks purposeful and confident.




*





Outside the Red Bluff Mine, Taylor has chucked his equipment aside and is using his bare hands to scoop out a hole he’s been working on for the past half hour. “I think I’m getting closer now to some sort of bulk radiation source,” he shouts, continuing his progress report. He scoops and digs some more, exposing the edges of a basketball-size chunk of ore.


“This here’s what’s gonna make it all worth it today,” he says, not looking up. “This could be, like, a thousand-dollar specimen. It may take an archaeological dig to get it out, but we’ll manage it — even if we gotta die trying!”


Kenneth chuckles as Taylor grabs the pickax, takes a few whacks, then works the tool under the rock, trying to pry it loose. He watches his son with bemusement, occasionally checking the time and glancing toward the sun, which is settling closer to the western horizon.


“Tay, you fixing to dig all the way to China?”


“If China’s got uranium,” Taylor says, standing up and looking his dad in the eye, “I will gladly dig that far!”

















2




[image: ]





THE PRE-NUCLEAR FAMILY





BOTH TAYLOR AND JOEY were born at home with a midwife, not a common practice in the American South. Midway through her first labor, Tiffany began second-guessing her decision; the baby did not seem to want to come out. “I was panicking,” Tiffany says. “But the midwife said, ‘Once you start pushing, it will get easy.’”


It didn’t get easy. As Tiffany pushed, the midwife reached in and felt Taylor’s arm — and promptly got punched. Taylor was pushing back, apparently fighting to stay in the womb. In a struggle that went on for more than an hour, the midwife kept grabbing Taylor’s arm, and Taylor kept wriggling away. Finally, she managed to get a grip on him and pull him out.


Moments later, the placenta followed, but it wasn’t intact; it was broken up, smashed to pieces. “That’s when the midwife freaked out,” Tiffany says. “She said it was unbelievable and amazing that this baby survived. She kept calling Taylor the miracle baby, and she said she’d never had a kid fight like that. And I do believe,” Tiffany says, laughing, “that was one of the last times anyone was able to force Taylor to do anything he didn’t want to do.”


A slightly built brunette, Tiffany looks about a decade younger than she is. She’s fit and energetic and almost unfailingly upbeat, although a small line of worry (“Courtesy of Taylor,” she says) has crept between her eyes. Her parents grew up in Hope, Arkansas (the hometown of President Bill Clinton), but moved to Texarkana so Tiffany’s father could pursue business opportunities.


Southern Arkansas is deeply conservative country, and Tiffany’s father was a strict charismatic Christian. “He’d get out at the picket fence with his Bible and stay all afternoon, preaching sermons,” Tiffany says. But her mother, Nell, was a freethinker who reacted to her own conservative upbringing by turning to alternative religions and unconventional approaches to health and wellness. Under her mother’s influence, Tiffany grew up as a rare granola child in the 1970s Deep South.


A manic entrepreneur, Robert Bearden spread himself thin with numerous ventures: cattle and construction, nightclubs and barbecue joints. Tiffany’s mother believed her husband would work himself to death, but it was Nell who had the first major health scare. When Tiffany was only three, her mother was diagnosed with cervical cancer. The doctors gave her radium implants — and five years to live.


“That changed everything,” Tiffany says. “Mom was in her mid-thirties, and with the cancer, she got really heavy into health-food stuff with me and my sister — although she never could switch my dad. He was a meat-and-potato man and a smoker till the end.”


Nell set up Texarkana’s first yoga studio, which Tiffany would later expand into a health-food café and juice bar. When Tiffany was in middle school, twelve years after her mother’s cancer scare, her father was diagnosed with lung cancer. Within six months, he was dead.


Tiffany is convinced that her parents’ lifestyle differences accounted for their contrasting cancer outcomes. She followed her mother more deeply into yoga and health food, and in 1981 she went off to the University of Texas at Arlington, just outside of Dallas, a three-hour drive from Texarkana. “I didn’t have any strong interests in any one subject,” she says. “To be honest, I just wanted to have fun and stay fairly close to my mom.”




*





Kenneth, too, has deep roots in southwestern Arkansas. His maternal grandparents were farmers; his paternal grandfather brought the family bloodline into the merchant class when he opened a general store in the town of Nashville, Arkansas. After setting up a bottling operation in the store’s back room, Forrest Wilson acquired the rights to produce and distribute Coca-Cola in the region. On New Year’s Day 1911, a store employee named Hence Wilder filled and capped the first bottle of Coke.


The Coke business took off so fast that Forrest sold the store and threw all his efforts into the bottling operation. His rising fortunes allowed the Wilsons to become — and in some cases literally provide — pillars of the community: their trucks carried the stones that now serve as the foundation for the American Legion Building; their donations built the Nashville Scrappers’ baseball park; their scholarships sent local high achievers to college. Forrest cofounded the local Rotary Club and his son, Ramon, cofounded the country club and the annual Peach Blossom Festival. Ramon and his wife, Nelda, were fixtures at nearly every community event, often with Kenneth and their two other children in tow.


Sandy-haired and solidly built, Kenneth was popular, easygoing, and a standout athlete. “It was football, basketball, track and field, and baseball — then back to football,” he says. “I never had a break, never wanted one. My life revolved around sports.”


When Kenneth was in high school, his grandfather hired him, at fifty cents an hour, to sweep the Coke plant’s warehouse and clean its restrooms. The teenager’s path was clearly being laid out for him.


At the University of Arkansas, Kenneth joined Kappa Sigma, the campus’s oldest and largest fraternity, and majored in business. After graduation, he headed back to Nashville. He settled down, joined the Rotary Club, and in 1988 became the fourth Wilson family member to be company president.


A natural problem solver, Kenneth had already assumed the role of company troubleshooter. “My dad didn’t train me; he’d give me a problem and let me solve it. He wouldn’t meddle. Some of my mistakes hit his bottom line, but that’s how I learned. I got good at finding solutions.”


Kenneth’s laid-back style seems incongruous with his business acumen and his capacity to build on the advantages he inherited. By 1981 the company’s production had grown from seventy-five bottles a day to four hundred bottles a minute. Pursuing more growth, in 1988 Kenneth acquired the regional Dr Pepper soft-drink franchise, and by 1997, sales had quadrupled, and Kenneth’s company’s territory had the highest per capita Dr Pepper consumption in the world.




*





On one of Tiffany’s frequent weekends home from school, she went out with her cousins to a Texarkana restaurant; Kenneth was there with a group of his friends, and he started a conversation with the petite and cheerful woman nine years his junior. Kenneth had gotten married but was recently divorced, and he told Tiffany he often traveled to Dallas to visit his young daughter, Ashlee, then living there with his ex-wife. Tiffany invited him to give her a call the next time he was in town.


“She was into healthy lifestyles and I was into fried food,” Kenneth says, “but before long I started liking the things she liked. And before you knew it I managed to talk her into coming back to live with her mom. Once I got her back to Texarkana, I thought I had a pretty good shot at her.”


“On the outside we seemed so different,” says Tiffany. “My friends said, ‘You’re such a health nut and you’re going with the Coke man?’ But we were a lot alike too. There was just a knowing that we were supposed to be together. And we both wanted to have kids. But that’s where we had absolutely no idea what we were getting ourselves into.”




*





It’s hard to believe now, but Taylor was at first an intensely self-conscious child, fearful of new situations and nearly paralyzed by shyness. “When he was about to start kindergarten, Kenneth wanted to hold him back,” Tiffany says. “He was small and emotionally immature compared to the other kids his age.” But Taylor did begin kindergarten that year, with his contemporaries, at St. James Day School.


The Episcopalian elementary school was headed at the time by Dee Miller, who remembers Taylor as timid and unusually empathetic. “That first day of kindergarten, he held a little girl’s hand. He stayed with her all day and got her through it, even though he hardly said a word.” All through that year and the next year too, Taylor rarely interacted with his classmates except when he was helping them with their work.


It took a national tragedy to pull Taylor out of his shell. In the grieving aftermath of the September 11, 2001, terrorist attacks, the Wilsons traveled to Nashville, Kenneth’s hometown, to attend a memorial service. “I think 9/11 really affected him,” Kenneth says. “The way the TV kept showing the planes going into the buildings. For a second-grader, it was like it kept happening again and again.”


At one point during the event, Taylor, who had up until then sung only at Sunday Methodist church services, suddenly stood up and began singing “God Bless America” in an ethereal soprano. His spontaneous performance transfixed the crowd of several hundred, moving many to tears. Afterward, Arkansas’s lieutenant governor, Winthrop “Win” Rockefeller, approached Taylor, removed his own American-flag lapel pin, and silently pinned it to the boy’s shirt. Word of the performance spread quickly, and soon people throughout the region were recruiting Taylor to sing at weddings, fundraisers, and other events. He had perfect pitch and enough volume that he rarely needed a microphone.


“He’d put on a little blue tuxedo, and people paid him really well,” Tiffany says. “But he would’ve done it for free. He loved it, and he was so animated, with his hands and his facial expressions.”




*





After September 11, Taylor became intensely patriotic. For Halloween, he dressed as a “rescue hero,” carrying a grappling hook as he made his trick-or-treat rounds. He wrote letters of appreciation to workers clearing rubble at Ground Zero, and for his eighth birthday, he requested a cake decorated with a flag and the words God Bless America. Taylor joined the Cub Scouts and later the Boy Scouts, happily wearing the uniform, saluting the American flag, and going through the Scouts’ quasi-military drills.


Just before his ninth birthday, Taylor dropped his construction tools and announced that he was going to be an astronaut. Tiffany baked him a rocket-shaped organic cake and Taylor started reading everything he could get his hands on about space exploration. He also began sending letters to astronauts, requesting pictures and autographs. At bedtime now, he would cast aside any book that ventured into the realm of fantasy. He no longer wanted to know about heroes and magic; he wanted to know how manmade things traveled through air and space.


Tiffany and Kenneth did their best to keep up with their son’s rat-a-tat-tat questions but quickly reached the point where they lacked answers to his increasingly complex queries. They brought him to the Texarkana Public Library, where Taylor asked the reference librarian what she had on rockets and space. “If she’d been honest she would’ve told me not to waste my time there,” Taylor says. “It was a pretty disappointing place if you wanted to find out anything about anything. Even for a third-grader.”


The local hobby shop proved more enlightening. Kenneth and Taylor began building small rockets and launching them on weekends, when the sprawling parking lots at Four States Fairgrounds were usually empty. “We’d bring Joey along,” Taylor remembers, “and he just loved it. When the parachute came out, me and him would run and try to catch the rocket when it floated down.”


That summer, Taylor spent his weekdays building and repairing his rockets. By midweek, he’d grow restless; his weekend launch window would seem a hundred years away. Taylor began pestering his maternal grandmother, who had moved into the house next door, to take him out on weekdays to launch rockets.


“Taylor and my mom were extremely close,” Tiffany says. “She kept an eye on him and she knew him like a book; maybe better than anyone else.”


To demonstrate that he knew what he was doing, Taylor set up his launch apparatus in the driveway and took his grandmother through all the prelaunch steps and safety checks. Finally convinced, Nell drove her grandson and his rockets out to the empty fairgrounds on a windless Wednesday afternoon in August.


The first rocket up for launching was one Taylor had repaired after a hard landing. With its broken fin glued back on, it looked as good as new, and Taylor inserted the igniter into the bottom of the engine and slid the fuselage down the launch rod and onto the pad. Then he backed away to the controller, where his grandmother was waiting.


Taylor armed the firing switch and counted down dramatically — “Five, four, three, two, one” — then pushed the launch button. “Blastoff!” he yelled as the rocket hissed off the pad — leaving its no-longer-glued-on fin behind. Once the rocket cleared the rod, it veered sideways and whizzed horizontally toward Taylor and his grandmother.


“It was like it was aiming at us!” Taylor remembers.


There was no time to hit the ground, no time to move. The rocket whooshed between Taylor and his grandmother, standing just five feet apart. It skittered across the field and tunneled into the grass, then jettisoned its nose cone and parachute with a final pop.


“At that point,” Taylor remembers, “we decided to pack up the rockets and call it a day. On our way home, Grandma and I agreed that it was probably best to keep the whole thing quiet.”




Notes


1 Hence Wilder filled and capped the first bottle of Coke: “History,” Coca-Cola/Dr Pepper Bottling Co., Nashville, Arkansas, http://nashvillecoca-coladrpepper.com/history.
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PROPULSION!





“THERE ARE FIVE THINGS involved in a space shuttle launch,” Taylor begins, spinning around to face his third-grade classmates, his left hand behind his back, his right index finger raised emphatically. Taylor, wearing a blue astronaut jumpsuit with NASA patches, paces in front of a triptych tabletop poster titled “Aeronautical Engineer/Astronaut” and then comes to an abrupt halt. He picks up a plastic model of the space shuttle.


“First, sparks are sprayed to make sure there’s no hydrogen in the air. When everything’s lighted, it sways back and forth and then it takes off.” Taylor sweeps the model through the air. “Then Kennedy Space Center turns it over to Johnson, and Johnson calls for the roll maneuver.”


“Johnson?” a girl’s voice asks. The video camera pans left to a curly-haired girl with her hand raised.


“Houston,” Taylor says.


“Like as in ‘Houston, we have a problem’?” the girl asks.


“Yes,” Taylor says tersely. “A couple seconds after it breaks through the sound barrier, the boosters fall off.” He tries to snap apart the model but it doesn’t separate, so he just points to the components. “After it breaks through the ozone [layer], the external fuel tank falls off. Then, if you’re gonna orbit the Earth, okay, you gotta turn,” he says, acting it out. “But if you’re going to the ISS, you gotta make a much larger turn.”


“What’s the ISS?” two kids ask.


Taylor jumps up into the air. “The International Space Station!” he shouts. He replants both feet on the floor — briefly — and adds, “For some reason, NASA uses everything in abbreviations. Speaking of abbreviations, who knows what NASA stands for?” Hands shoot up, and Taylor points to one acronym-guessing kid after another, clearly enjoying shooting down their answers. Finally, he blurts out, “It’s the National Air and Space Administration!”


Though the budding astronaut has botched the second word (it’s Aeronautics), he’s already moving on, pointing to pictures taped to the board. “This is me at Kennedy Space Center. This is me and my dad in the assembly building. This is me with an astronaut. Here are all the Columbia astronauts who died. And here,” he says, solemnly picking up an object wrapped in clear plastic, “is a ceramic tile made for Columbia, which I got at Cape Canaveral. It’s highly toxic, so don’t open it.”


“Highly toxic?” one kid says. “Open it!”


“Would you die?” another kid asks.


“No,” Taylor says. “You’d just burn.”


His classmates rapid-fire questions at him.


“Have you ever gone up into space?”


“Have you ever tasted astronaut ice cream?”


“What about the astronauts who died?”


“Do you know that your dad is taping all this on video?”


“Shush!” Taylor yells. “I can’t take all these questions!” He turns around, grabbing at his head, then spins toward the class. “I’m not answering any more till everyone gets quiet!” He sits on the table, smiling and shaking his head as the kids laugh away. In half a minute, they’re quiet. Taylor stands up and points to Ellen Orr, the curly-haired girl in the front row, who has been frantically waving her hand.


“Taylor, why do you want to do this?” she asks.


“You can help people,” Taylor says, “and make breakthroughs in outer space. And if you’re the engineer, you can build safer planes and shuttles. And if you die in a tragedy, you’ll still be a hero.”




*





“The thing about Taylor that no one’s ever seen with any other student,” says St. James’s former head of school Dee Miller, “is his passion. He was obsessed with science and he poured himself into everything he did. Everyone loved watching him, and when he was in the room, he just took control.”


“This will sound strange,” says sixth-grade teacher Angela Melde, “but I’d say Taylor was the only true Renaissance man I’ve ever met — and he was a grade-schooler.”


The carbon composite tile Taylor passed around wasn’t actually toxic. “That was complete BS,” the teenage Taylor would confide. “I just didn’t want kids opening it up and touching my tile.” But it was one of thousands of tiles made for Columbia, the shuttle whose tile-coated wing was breached by a falling chunk of foam insulation, compromising its ability to hold up to the heat of reentry.


Just two months before Taylor’s presentation, Columbia had disintegrated as it returned to Earth, scattering debris across Texas, Arkansas, and Louisiana. For the next few weeks, Taylor had one parent or the other drive him out after school to search for pieces of the wreckage. Authorities had warned the public not to touch anything because the parts could be radioactive, so Taylor brought along a toy robot grabberarm from the NASA gift shop, which he figured he’d use if he found something. “So I wouldn’t actually touch it, but I would pick it up.”


Taylor had studied aerospace accidents from a scientific angle, but Columbia was, he says, “an emotional thing; it had a big impact on me. Space was my thing; I actually felt like I was part of the NASA family. I wasn’t scared or deterred by the accident, but it made me think about the responsibility that people who build things like the shuttle have. More than anything, I felt like I needed to be involved to make sure it didn’t happen again.”


As the end of Taylor’s third-grade year approached, astronaut was still the first word that came out when anyone asked him what he wanted to be when he grew up. But it was becoming increasingly clear that Taylor didn’t want to just ride in space chariots; he wanted to build them too. Now he was tweaking his kit rockets, playing with different engines and wrappings, fine-tuning fins, experimenting with ways to minimize drag, maximize thrust, boost altitude. Before long he’d moved beyond kits and was building rockets from scratch. With his grandmother’s blessing, he took over a corner of her garage and set up a table that was soon strewn with tubes, parachutes, and engines. Each afternoon after school, he’d jump out of his mom’s car and sprint toward his rocket laboratory, Tiffany’s shouted reminders to have a snack fading behind him.


Taylor had been learning mostly by trial and error, but the pace of his progress was frustrating. If his rockets were going to fly higher, he’d need to more precisely tune the aerodynamics and weight dynamics. Among the trickier challenges was keeping the center of gravity ahead of the center of pressure (the center point of the aerodynamic forces), which can be complicated, since both centers change constantly throughout a flight. To inform his technique, he sent away for advanced books and consulted rocketry sites on the Internet. He learned how to calculate center of pressure and find the velocity a given rocket needs to be aerodynamically stable as it comes off the launch rod. Once he knew how much acceleration was necessary, he could figure out the required thrust and then pair the rocket with the right motor.


At the time, Taylor says, he didn’t think of what he was doing as applied physics. “I just wanted my rockets to go higher.”


But as his hand-built rockets got bigger, Taylor started running up against the cost and thrust limitations of hobby-shop engines. “What I really wanted to do,” he says, “was build me those big rockets they shoot off in the Black Rock Desert, where they need to get FAA [Federal Aviation Administration] clearance to launch.” Hoping to stretch his allowance and singing money, Taylor began to reverse-engineer his store-bought engines, taking them apart and analyzing their nozzles, propellants, and ignition systems. “At that point,” he says, “I realized I could probably make my own engines, even my own fuels.”


To do that, he’d need to delve deeper into the raw materials of propulsion. He’d need to break down propellants into their components and understand, on a molecular level, how they combined and interacted. In other words, he’d need to master chemistry. Taylor pinned up two posters of the periodic table of the elements, one in his bedroom and one in his garage rocket factory. Within a week he’d memorized all the elements’ atomic numbers, masses, and melting points. That summer, Kenneth’s company was consolidating production with another distributor and moving the bottling line offsite. Whenever Taylor visited the Coke plant, he’d notice a piece of surplus equipment he could use for his lab and would pester his dad to let him bring it home.


Taylor brought a second table into the garage and topped it with his newly acquired burners, flasks, incubators, and petri dishes. When his parents upgraded their kitchen, Taylor claimed the old stove. What he couldn’t find at the Coke plant, his grandmother would usually buy him, especially safety gear and books. By the time school started again, Taylor’s lab had taken over the entire garage, and his grandmother’s car was relegated to the driveway. Nell told Tiffany and Kenneth that she didn’t mind; she was happy to encourage her grandson’s hobby. That Christmas, she bought Taylor a white chemist’s lab coat with his name embroidered over the pocket.




*





One of the few discoveries Taylor made at the Texarkana Public Library was a reference to an article in Scientific American describing a way to image an ant’s brain using a microscope and household chemicals. Taylor learned that the article was part of the magazine’s classic Amateur Scientist columns. For more than seventy years, the series had shown do-it-yourselfers how to create sophisticated science projects on an amateur’s budget. Credited (along with the space race and various governmental and philanthropic initiatives) with fueling the mid-twentieth-century citizen-science movement, C. L. Stong’s and Jearl


Walker’s DIY articles on how to build lasers, electron microscopes, and even a cyclotron kick-started many a science-fair project and inspired countless young people to pursue scientific careers. “When I got ahold of a secondhand CD-ROM collection of those columns, my life changed,” Taylor says. “I realized there were these world-class experiments that cost millions in top laboratories that you could replicate at home.” Taylor’s lab work shifted into high gear. One week, he was culturing cell lines; the next, he was sorting molecules with electricity or producing glow-in-the-dark bacteria by isolating the gene that made jellyfish bioluminescent and inserting it into E. coli cells. When he needed a chemical he couldn’t buy — such as crystalline iodine, a powerful reducing agent useful in many chemistry applications, including illegal methamphetamine production — he figured out how to synthesize his own by combining and processing other chemicals.


Following the magazine column’s recipe, Taylor started his own biodiesel-production facility. He tried to convince Kenneth to let him run the Coca-Cola fleet off his homebrewed fuel, “but my dad made a cost justification that if I ruined a vehicle, it would be thousands of dollars.”


Mostly, though, Taylor was experimenting with propellants for his rockets, one of which was his biggest yet, a four-foot-long monster nearly as tall as the nine-year-old himself. “It was sort of like Rocket Boys, but a one-man show,” Taylor says, referring to Homer Hickam’s memoir (adapted into the movie October Sky) about teenage rocketeers in a 1950s Tennessee mining town.


Like Hickam and his buddies, Taylor tried dozens of combinations of fuels and oxidizers: various black powder mixes; ammonium perchlorate composites such as those used on the space shuttle; even “rocket candy,” a blend of powdered sugar and an oxidizer such as potassium nitrate. “It’s basically edible rocket fuel,” Taylor explains, “and it’s actually quite energetic — and a whole lot cheaper than anything you can buy off the shelf.”


For rocket candy to achieve the proper, putty-like consistency, its ingredients must be heated, dissolved, and mixed correctly. Taylor experimented with various fuel/oxidizer ratios, trying to pinpoint the perfectly peppy mix, but his rocket-candy propulsion program sputtered when a boil-over ruined his lab’s stove. A few weeks later, he wrecked a secondhand replacement stove his grandmother had bought him.


Taylor was getting impatient. One afternoon, he decided to make some rocket fuel, stove or no stove. Inside his lab, he filled a Coke can with his carefully measured ingredients. Then he put on his lab coat and his polycarbonate face shield and went outside with a propane torch and some tongs. “Part of me understood that it wasn’t the best thing to do with a torch,” he recounts. “But I’d already wrecked the stove, so I was thinking, What else can I do? At least I was outside and wearing a face shield.”


Rocket candy is, of course, extremely flammable, and just about every guide to making it warns you not to use an open flame or any direct heat, since uneven heating can auto-ignite the volatile ingredients.


“I was running the torch along the bottom of the can,” Taylor says, “and at the same time trying to mix it with a spatula, and — well, you know where the story is going …”


When the fireball cleared, Taylor looked down and saw that the can was gone — vaporized. The explosion burned his hands slightly (he still has small scars) and took the hair off his arms.


“But the worst thing,” he says, “was that I had spectators.”


The “spectators” were his parents. Taylor had convinced them that what he was doing was safe, and they’d come to watch. True, he had worn his facemask and backed them away. But he obviously wasn’t doing everything he needed to protect himself. As responsible parents, Tiffany and Kenneth agreed that night, they needed to put constraints on their son’s experiments with fire and volatile chemicals.


The next day, determined to maintain a strict and united front, they sat Taylor down. “But when we went to talk to him,” Kenneth says, “Taylor broke the whole thing down like he was on the NTSB [National Transportation Safety Board] analyzing some major accident.” In a point-by-point presentation, Taylor went over every aspect of his technique that had fallen short in terms of safety and then showed them the systematic plan he would implement to improve his methods and make them safer.


“We went in dead-set on reeling him in,” Tiffany says.


“But,” Kenneth says, “the truth is that we’ve never been able to.”
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SPACE CAMP





IT’S A SEVEN-HOUR DRIVE from Texarkana to Huntsville, Alabama, the birthplace of America’s space program. As Kenneth piloted the car, Taylor talked nonstop about the things they’d see and do at the U.S. Space and Rocket Center, where they had signed up for a three-day program of hands-on science activities called Space Camp.


To open up learning opportunities for Taylor beyond the immediate area, Kenneth had begun taking his son on educational road trips. They first went east to the U.S. Astronaut Hall of Fame, in Florida, where Taylor talked with Richard Gordon Jr., who had walked in space on Gemini 11 and orbited the moon on Apollo 12. They traveled south to Houston to tour the Johnson Space Center, NASA’s center for training, research, and mission command and control. Then the entire family went to Cape Canaveral to watch a space shuttle launch. Unfortunately, the liftoff was scrubbed during the countdown’s last minute.


Kenneth and Taylor were still several miles from Huntsville when they caught their first glimpse of the U.S. Space and Rocket Center’s imposing centerpiece, an upright, full-scale replica of a Saturn V rocket. They arrived just before noon and spent the next few hours exploring. Everywhere Taylor turned, there was something to discover. There was Wernher von Braun’s notorious V-2 rocket, the first manmade object ever to go into space, as well as his Mercury-Redstone and Jupiter-C rockets, which put the first American satellites and men into space. With his father trotting behind, Taylor darted from an Atlas rocket lying on its side as if resting up for another launch to the original Mercury and Gemini capsule trainers to a lunar rover. They peeked into rocket engines of all eras and sizes, and gazed up at the space shuttle Pathfinder, complete with its booster rockets and fuel tank. They ducked their heads inside Apollo 12’s Mobile Quarantine Facility, where returning astronauts stayed until doctors were convinced that they hadn’t come home with any moon bugs.




*





Just about everyone who was cognizant on April 12, 1961, remembers the day human space flight became a reality. Yuri Gagarin’s 108-minute trip around the Earth was an intensely symbolic benchmark in the space race, which had begun three and a half years earlier, in October of 1957, with the Soviet Union’s launch of Sputnik 1, the first artificial Earth satellite. The American military had answered two months later with a heavily promoted live TV broadcast of the first U.S. attempt to shoot a satellite into orbit. As millions of Americans watched, the Vanguard’s booster ignited and the rocket rose a few feet off its pad, then it lost thrust, exploded, and toppled over into a fireball.


In the heart of the duck-and-cover days of the Cold War, these events filled Americans with dread and confusion. How could the Soviet Union have come off the starting block so far ahead of them? Was it possible that the ideologically inferior Soviets were actually technologically superior? And if the Russians managed to seize control of space, what might they take control of next? Commentators speculated about the impending end of the American way of life and, perhaps, Western civilization itself.


Catching up was a matter of both national security and national pride. The U.S. military commanded ever-increasing resources for aircraft, spacecraft, and a new class of weapons — ballistic missiles — invented by Wernher von Braun, the enigmatic German engineer who had been spirited out of his country by American intelligence operatives, who also stripped his biography of its pesky moral shortcomings. Credited as “the Father of Rocket Science,” von Braun left his Nazi past behind and eventually became technical director of NASA’s Marshall Space Flight Center in Huntsville, overseeing the town’s rapid transition from the watercress capital of the world to the sprawling, high-tech Rocket City.


After the Vanguard disaster in December 1957, public hysteria and political pressure compelled the mortified military leadership to give von Braun the go-ahead to build the orbiter rocket he’d proposed years earlier. On January 31, 1958, within three months of the Sputnik launch, von Braun’s rocket blasted the Explorer 1 satellite into orbit. But the rising German American star had bigger things in mind. Shortly before the Soviets orbited a payload of 2,925 pounds in May of 1958, von Braun proposed building a superbooster, called the Saturn, which would be able to lift large loads of men and machinery into and beyond the Earth’s orbit. In 1960, the military leadership asked von Braun to take charge of NASA’s propulsion programs, and they gave his Saturn project the go-ahead.


Things were abuzz on the ground too, as educators scrambled to bring American children’s math and science skills up to par with the presumably better-educated and better-disciplined Russian kids’. Worried teachers pushed their students to study harder, and Sputnik-inspired homework assignments began to pile up. School systems around the country introduced more challenging curricula, pumped up professional-development programs for science teachers, and poured money into upgrading long-neglected science labs.


For the first time, nurturing the talents of the brightest students, who were suddenly seen as a strategic resource, became a nationwide priority. Educators realized that gifted children had special needs and argued that meeting those needs was America’s best long-term bet to catch up with the Soviets. In the 1960s, accelerated learning programs and whole schools for academically talented children sprang up all over the country. These programs quickly began to pay off as Sputnik-generation brainiacs rose from primary and secondary schools to college undergraduate programs and beyond. A surge of highly qualified science and engineering students filled university graduate schools, fueling an unprecedented increase in PhDs in the 1960s that wouldn’t peak until the early 1970s.


Apart from its intensity, Taylor’s obsession with space wasn’t all that unusual. For more than forty years, American children named astronaut as one of their top-ten dream jobs, according to the Marist Poll. Space continues to beckon adventurous young minds in a way that more grounded pursuits (and they are all, by definition, more grounded) can’t match. For boys, astronaut has been the number-one career choice for decades; for girls, it became popular after 1983, when Sally Ride became the first American woman to fly in space. The popularity of the profession began to fall in the U.S. only in 2011, when NASA announced that its last space shuttle launch was approaching. Paradoxically, astronaut continued to be named as a top-ten career choice among children in the United Kingdom, even though the British space program has always focused exclusively on unmanned missions.


I wanted to be an astronaut too, of course. But when it came to bridging the gap between imagination and action, I had a radically different experience than Taylor. The idea of tossing time and effort into supporting a child’s hands-on pursuit of a highly improbable dream was something that wouldn’t have occurred to my mother or father, or to most parents in their circle. Even if my parents had had the resources, it’s hard to imagine them hauling me to Florida to meet an astronaut or to Alabama to bounce in a zero-gravity simulator. Nor would it have occurred to them to help me connect the dots between my aspirations and Newtonian physics or to locate mentors who could point out practical paths toward my goals. As for building and launching my own rockets … well, that would have been an amusing conversation. Real rockets, the ones that actually go up, were too expensive, too hard to build, too dangerous. Instead, my parents bought me an Apollo poster and a plastic Saturn V model, the kind you glue together and set atop a shelf. I found a scrapbook and pasted into it every space-related newspaper or magazine clipping I could find, keeping meticulous track of the race to the moon. That scrapbook was my pride and joy, but the unspoken message contained within it, and within my models and posters, was that space travel was a spectator sport — and that I was destined to be a bystander, not a participant.


That, of course, is an entirely reasonable conclusion if the hard numbers of probability are one’s only guide. As of early 2015, only 541 people have been to space (which the Fédération Aéronautique Internationale defines as beginning one hundred kilometers — sixty-two miles — above sea level). Astronauts are a rarefied class. Even for those aspirants who get through the daunting prerequisites — engineering, physical sciences, mathematics, and (for those on the flight deck) at least a thousand hours of pilot-in-command time in jet aircraft — the odds are long. The notion that Taylor or any kid could eventually make a career out of exploring the cosmos firsthand is not very realistic. But realism isn’t what young children need. They need experiences that unfurl their dreams, especially those big, sparkling dreams that inspire them to explore and learn and discover and grow — and that often open up real-life possibilities.


Wernher von Braun, for all the heavy ethical baggage he carried, seems to have understood this. During the final months that he was refining the Saturn V, his crowning technical achievement, the Father of Rocket Science was preparing to launch an ambitious educational project. Von Braun proposed building a museum complex that would go beyond showcasing his propulsion triumphs and preserving the hardware of space exploration. Years before the term interactive became a museum buzzword, von Braun envisioned a hands-on space camp to train children in science. As he imagined it, the camp’s active programs would encourage intellectual development in the same way that youth sports camps encouraged physical development. He reasoned that giving children an immersive introduction to the excitement of space exploration would inspire them to pursue careers in aerospace or other specialties of science, technology, engineering, and mathematics — the so-called STEM subjects that American kids had studied with such zeal during the immediate post-Sputnik era but had since fallen behind in.


Thus far, only two of the six hundred thousand Space Camp graduates have gone on to become actual astronauts. “But that’s not what it’s really all about,” says Space Camp’s former education-curriculum specialist Julie Hatton. “It’s about getting kids fired up about science. Children come in to be an astronaut for a day or a weekend, and they discover that they really like science. Then they go home motivated to do all sorts of things, whether it’s aerospace or engineering, or some other scientific or technical discipline.”




*





The final stop on Kenneth and Taylor’s orientation tour was the massive building that houses the real, restored Saturn V, suspended horizontally above the floor. “You could actually smell it when you walked through the door,” Kenneth says, “even though they’d emptied the tanks. It smelled big and formidable, and it looked even bigger.”


The father and son and their group of Space Campers followed their guide as she led them along the rocket, starting at what had been its top. The group peered up at the command module and the encased lunar module, then continued under the third stage and the longer second stage. They walked along the massive first stage whose tanks had held hundreds of thousands of gallons of kerosene and liquid oxygen.


When they arrived at the base of the first stage with its five F-1 engines, Taylor fell uncharacteristically silent. The guide was describing the engines’ specifications, but Taylor tuned her out, privately studying the huge exhaust nozzles. He cocked his head and peered inside, his imagination drawing him past the outer nozzle and into the turbine exhaust manifold, then deeper into the thrust chamber, where the oxygen and kerosene united and ignited, generating enough firepower to push the rocket’s fourteen hundred tons up and away from the Earth.


It was, Taylor would say later, “the most exciting moment of my life.” In years to come, I’d hear him describe many moments of his life that way. But here, for the first time, the boy found himself in the place he’d long dreamed of: peering into the heart of propulsion incarnate. For the first waking moment since his son could talk, as far as Kenneth could remember, Taylor was speechless. He stayed that way for several minutes, studying the engines in silence. Then he turned and raised his hand.




*





Minutes later, as the docent ran off to fetch her boss, one of the parents asked Taylor why the second and third stages burned liquid hydrogen rather than the kerosene that fueled the first stage. Taylor explained that kerosene was capable of more short-term thrust, so it could get the rocket quickly beyond the dense air and high-gravity zone. But hydrogen has a higher specific impulse (change in momentum per mass), so von Braun chose it to propel the spaceship through the less-resistant higher altitudes. Taylor was answering another parent’s question regarding the comparative advantages of the Russians’ ballistic missiles versus the Americans’ when the director arrived, freeing the rest of the group to move ahead with the guide.


“The director realized Taylor knew as much about rocket history as he did about the physics,” says Kenneth, “so he started calling in other people from around the museum, history folks and experts on this and that.” Kenneth watched and listened as his son held court with the adults. For the next forty-five minutes, they all went back and forth about the payloads of various rockets, about the European space program, about the progress of the Ares rocket (then under development in Huntsville but since canceled). They also talked about the Columbia disaster, which was still fresh in everyone’s mind.


Taylor and Kenneth would have a great time over the next two and a half days working their way through Space Camp’s ultra-immersive activities. They’d strap themselves into a device that simulated the gravitational force on the moon and make giant bunny hops across the floor. They’d launch small rockets and join in group experiments. Taylor would take on the role of mission specialist during the final exercise, an orbital mission in the space shuttle’s cockpit simulator.


After the Sunday afternoon graduation, father and son drove back to Texarkana, where Taylor told his mother and brother and grandmother that he’d had the most exciting weekend of his life. What’s more, he’d come home with a headful of ideas — for his rockets, his laboratory, and his future.




Notes


1 orbiter rocket: Daniel Lang, “A Romantic Urge,” New Yorker, April 21, 1951, 183.


2 Saturn project the go-ahead: Matthew Brzezinski, Red Moon Rising: Sputnik and the Hidden Rivalries That Ignited the Space Age (New York: Times Books, 2007), 84–85, 87, 91–92.


according to the Marist Poll: Felicity Savage, “What Do You Want to Be When You Grow Up?,” Amazing Stories, May 2, 2013.


top-ten career choice among children in the United Kingdom: Ibid.


3 sports camps encouraged physical development: Michael Neufeld, Von Braun: Dreamer of Space, Engineer of War (New York: Vintage, 2008), 354–55.


so-called STEM subjects: Karen Woodruff, “A History of STEM — Reigniting the Challenge with NGSS and CCSS,” NASA Endeavor Science Teaching Certificate Project, http://www.us-satellite.net/STEMblog/?p=31.
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