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For Kathy and Laurie





PROLOGUE


MAY 27, 1997


THE FIRE DEPARTMENT’S siren sounded over Jarrell, Texas, just after 3:30 p.m.—a shrill, oscillating note, like an air-raid alarm, swelling and fading and swelling again. It filled every street and pressed in through the windows of every house in the little Czech farming town some forty-five minutes north of Austin. The siren was only ever used to call volunteers to the station, but anyone who had been paying attention that afternoon knew this time was different. They had ten minutes, maybe twelve at the outside.


The TV meteorologists were already tracking the tornado near Prairie Dell, four miles to the north of Jarrell. It writhed like a coach-whip snake at first, its thin form roping liquidly over prime farmland, where the Hill Country gives way to Blackland Prairie. For a time it seemed to track neither north nor south, but to trace a languid orbit in place.


Then came the shift.


The graceful ribbon was suddenly gone, replaced by this other thing—an inchoate, gray miasma, not so much a tornado as a wall of smoke, leaching up out of the earth. The twister was on the move now, bearing southwest on a collision course with Jarrell.


When it finally appeared on the northern horizon at about 3:40 p.m., it was a sight townspeople would resummon in their dreams for years to come. Bristling with debris and blackened with rich soil scoured from the fields, it looked ancient and immutable, its sooty wings spread wide. What it looked like was the end of the world.


The tornado was as wide as thirteen football fields laid end to end. Little Jarrell could have disappeared inside it, swallowed and gone. But the town that day was largely spared. The darkness passed to the west, away from the most densely populated parts of town. The trouble was, there were still people in its path, and more than usual on a Tuesday afternoon. School had let out for summer on the Friday before.


Double Creek Estates, a collection of modest single-story, wood-frame-and-brick starter homes, was huddled in the lowlands just northwest of downtown. Like most everywhere else in Texas, the houses didn’t have basements; the water table was too high, and the limestone bedrock too shallow. With no choice but to shelter aboveground, the residents did as they had always been instructed: they sought out hallways, bathtubs, closets. They gathered their children into these spaces and listened to the wind, then the breaking glass, the groaning wood, and finally the raw sound of it, a deafening, toneless static, until the roofs and the walls surrounding them fell away.


To say that the neighborhood was flattened would be to imply that there were ruins left to pick through in search of survivors. For National Weather Service surveyors cataloging the indexes of destruction, the tornado was notable for how few injuries it produced: one serious and ten minor along the periphery of the path. All else was fatality. Aboveground, inside the core, the odds of survival were nearly zero. The Hernandez family was the outlier—they lived only because Gabriel and his wife had insisted on carving a belowground shelter out of the limestone by hand.


Their home and some thirty others had not simply been razed; the foundations had been scraped clean, in some cases even of plumbing. The lawns surrounding them weren’t littered with debris. The remainder of the structures—the frame, brick, drywall—had been “granulated,” to quote one surveyor, and strewn over long distances downwind.


Eventually the clouds burned away, and the sun shone again. The carcasses of hundreds of cattle, some of them with the hide stripped clean of every follicle, lay mud-plastered in barren fields that were recently green. They were strewn through the woods, where even some of the oldest oaks had been pulled up, root and trunk. Many of the trees that still stood were swaddled in stiff sheet metal blown from nearby buildings and had been denuded and nubbed off at the top, like totem poles. The countryside reeked with decay, as if a suppurating wound had been opened on the land itself. And in a sense, one had.


The Jarrell twister produced what is to this day regarded as the most extreme damage researchers have ever encountered. More than five hundred feet of asphalt had been peeled away from the county roads where the tornado crossed, exposing the crushed-stone bedding beneath. Eighteen inches of topsoil had been suctioned from the lush fields of wheat and cotton, transforming them into vast muddy scars pooled with stagnant water. The people that saw these phenomena understandably wondered how the wind could do such things.


A couple of weeks later, once the debris had been cleared away, and the remains had been recovered as thoroughly as could be expected, my family and I drove slowly among the naked foundations. We lived not far from Jarrell, and during a recent summer, when I was fourteen or so, I had stocked shelves in the town’s general store. As the blocks of concrete and tracts of bare soil slipped past, I could have believed that no one had ever lived in Double Creek. For all I knew, this could have been a brand-new development, with fresh slabs still waiting for the frames and anchor bolts.


But the truth was, they had contained lives, and their erasure was the brutal consequence of prolonged exposure to nightmarish winds. I learned later that the tornado had crawled through Double Creek at around ten miles per hour, and sometimes much less. Given its size, that meant some residents were subjected to sustained winds of more than two hundred miles per hour for minutes on end. The tornado became a grinder awash in shards of wood and metal and God knows what else. If the wind didn’t kill you, the things it carried would.


In that kind of hell, what can stand? Driving through, where I noted a stray tennis shoe still dangling from a barbwire fence, I couldn’t help but wonder, Why Double Creek? In the hundreds of square miles of quiet country between Waco and Austin, in all that open farm- and ranchland where the storm could have spent its fury in harmless isolation, it found this tiny neighborhood—probably less than a mile square in size—and swept it from the world. Around here, the loss felt immeasurable. Entire families were simply gone, including every member of the Igo clan. The fifteen-year-old twin Igo boys, John and Paul, had worked at the same general store as me, where we’d overlapped just once.


Yet outside my little corner of Texas, the missing and the dead were one part of a much larger story. In cold statistical terms, the twenty-seven killed were but a portion of the yearly national toll. On average, tornadoes will claim eighty lives annually, a figure convulsed by significant variance; in 2011, for example, 316 died in a single day. The loss that year was staggering; it wasn’t just the people who died but the economic damage the storms incurred: some $28 billion in cost between April and May. In the United States, the damage caused by tornadoes has outstripped that of fires, earthquakes, and floods and is nearly on par with that from hurricanes. The most violent type—the EF4s and EF5s—are exceedingly rare, accounting for roughly one to two percent of all tornadoes. A storm chaser may never see an EF5 in his lifetime. Yet despite their infrequency, some seventy percent of tornado fatalities are attributable to the deadliest breed. The scale of these disasters is nearly beyond accounting.


An EF5 flattened a swath of Joplin, Missouri, on May 22, 2011. The trail of destruction it left behind was some six miles long and up to eighteen hundred yards wide. With 158 dead, and thousands of homes and buildings severely damaged or destroyed, the town called to mind images from Hiroshima and Nagasaki after the bombs. Streets were unrecognizable to residents who had lived on them for years. Joplin, as they had known it, no longer existed.


But the true testament to the tornado’s power can’t be observed from a helicopter circling high above. It’s on the micro level, in the little scenes and dispositions of objects that seem to defy explanation and the laws of physics. Researchers refer to these as “incredible phenomena.” In Joplin, damage surveyors found a truck that had been wrapped around a tree, the front bumper in contact with the rear. Cardboard had imbedded into the siding of the high school. A shard of wood had impaled a concrete parking curb. Steel manhole covers had simply disappeared.


The month before Joplin, the small town of Smithville, Mississippi, was largely destroyed by an EF5. A Ford Explorer was lofted for half a mile before smashing into the top of the town’s 130-foot-tall water tower. The vehicle then tumbled another quarter mile before finally coming to rest. The same day, in Tuscaloosa, another tornado sheared steel trusses from the train trestle over Hurricane Creek Canyon. One of the trusses, weighing about thirty-four tons, was blown one hundred feet uphill. Farther along the tornado’s path, at a coal yard, a thirty-six-ton railcar was lifted from its tracks and hurled nearly four hundred feet. Eyewitnesses say it didn’t tumble, it flew. On May 20, 2013, an EF5 chewed through the outlying suburbs of Oklahoma City, killing twenty-four. In one subdivision, two brick houses, sitting some ten feet apart, had been pierced by the same two-by-six board. It passed clean through the first before lodging in an interior wall in the second.


Yet for all these brute displays of unfathomable strength, there are just as many stories surrounding the wind’s incongruous tenderness. The same day SUVs and railcars were airborne, a restaurant in Ringgold, Georgia, called Chow Time, was damaged beyond repair. The ceiling was caved in, the walls collapsed, but at the center of it all sat a cake fit to be served. Its frail glass container hadn’t even cracked; every last swirl of frosting was pristine. In Joplin, a child’s play set, made of nothing sturdier than hard plastic, survived unscathed. Surrounded on all sides by uprooted trees and pulverized homes, it was as though it alone had been spared.


With seasonal regularity, the continental United States is scored with the tracks of tornadoes, from the Deep South up to the High Plains. Most last only seconds, a fleeting discontinuity swiftly rectified. But a vanishing few sink lasting roots into the storms that spawn them, becoming so enormous, and so powerful, that they sustain themselves for hours over dozens of ruinous miles. It’s one of the most awesome expressions of force in the natural world, and also one of its most unpredictable.


Tornado warnings issued by the National Weather Service have a false-alarm rate of roughly seventy percent. When they are accurate, the average lead time between warning and impact is around fourteen minutes. The people of Joplin had seventeen minutes. On September 20, 2000, Xenia, Ohio, received no warning at all. The weather service had issued a severe-thunderstorm warning, but its radar failed to detect the signature of the coming tornado. By the time the F4 arrived, it had knocked out power to four of Xenia’s five sirens. One man was killed when a tree crushed his car, and more than one hundred others were injured. In 2016, the Storm Prediction Center, the government’s finest severe-weather forecasting unit, issued a morning outlook that indicated a two percent probability of tornadoes across northern Missouri, at around lunchtime. By that afternoon, it became clear its forecast had missed the signal in the noise: one of the largest August tornado outbreaks ever recorded was under way in Indiana and Ohio.


The tornado’s appearance each year is inextricable from human memory in North America and across the earth’s temperate climates. The Arikara called it the Black Wind. To others it was Whirlwind Woman, the bringer of life-giving rain and death, her arrival as inevitable as the seasons. The Cheyenne and Arapaho believed the caterpillar created the whirlwind, and entomologists know today that they often hatch when the barometric pressure falls before a storm. The Plains tribes grasped something essential about the correlation, though the signs to them were supernatural.


Those who’ve been caught by surprise couldn’t be faulted for concluding that, even with all our Doppler radar arrays and rawinsonde weather balloons, meteorology hasn’t demystified tornadoes one bit. We now live in an era when the Mars Pathfinder rover has touched down on the Red Planet. The human genome has been mapped. Physicists use particle accelerators to study the subatomic fundament of all matter. But for all our technological achievement, twisters still have the power to confound even the most advanced civilization the planet has ever known. When they come, the best any of us can do is get out of the way or place layers of thick steel and reinforced concrete between our bodies and the wind.


We still can’t predict which storms will give rise to killer twisters, nor do we fully understand the process by which weak tornadoes become strong. Until recently, the core of a tornado remained as remote and untouchable as the surface of the sun. Researchers still dream of the day when forecasters have the tools to issue thirty-minute advance notifications—warnings not only of imminent tornado formation, but of potential intensity. Such notice could give residents in towns such as Jarrell the time to shelter in place, to find adequate protection, or to escape. But before that day comes, scientists must first answer questions about the nature of the vortex so fundamental they could be posed by a layman: Why do some storms produce tornadoes and others do not? What sequence of events gives birth to the biggest, long-track EF5s? Can we identify the signs before it’s too late?


There is a future in which there are answers to these questions and we are given more than fourteen minutes between the warning and the darkness at the door.


Humans have always invented monsters to explain the inexplicable. In Romania, where tornadoes are infrequent but have been known to occur, folk mythology tells of the balaur, or dragon. As the myth goes, this creature soars high above, trailing a long, lashing tail. Its roar is deafening. Its breath turns the water in the clouds to ice. It carries people into the sky. And in the end, the dragon leaves nothing but ruin in its wake.


Hundreds of years ago, the Romanian villagers couldn’t explain what had happened to them, so they invented a story. The same happened nearly everywhere else tornadoes touched down. The world has changed enormously since these stories were first uttered, but not every myth has faded.


The tornado is one of the only real dragons the modern world has left. And the only way to dispel the frightening unknown is for someone to steal away with its secrets. If we are to glimpse what lies at the heart of one of the planet’s greatest mysteries, someone must first journey to a place few have witnessed and live to tell about. The task requires invention, a tolerance for danger, and an unusual breed of talented tinkerer.


We know this because there once was such a man.


He got closer than anyone before or since, committing his life with fanatical devotion to the chase and a search for answers. He wasn’t the decorated expert you’d expect. He wasn’t an eminent scientist with a fine academic pedigree or the resources of a major research institute. For the most part, he was just a regular guy—with a dream, an uncommon set of skills, and an insatiable appetite for tracking down extreme storms. This man set out on a mission he’d been told was highly inadvisable, if not completely suicidal. To the shock of the scientific community, he pulled it off. He swept the shroud aside, if only briefly, and showed us all something we’d never before seen—the heart of the tornado.


By proving that the core was not untouchable after all, he pushed the field forward. Then, he pushed too far. He spent decades searching for the ultimate storm. And when he found the one, it upended everything he thought he knew. This is the story of a man who caught what he was chasing. He surpassed his peers, seeming to transcend science with his ability to read the vortex—until the object of his fascination finally turned. It swept down from the sky, carried him up, and took his life.





PART ONE









CHAPTER ONE





THE WATCHER


JULY 21, 1993


FOG CLINGS TO the low swells of eastern-Colorado rangeland as dawn breaks. The mist walls off the far horizon, and for a few short hours the high plains feel a little more finite. The still air is cool and heavy, almost thick enough to drink. This is how these days often begin. The atmosphere is primed, the air a volatile gas. All it needs is a match.


By noon the summer sun presses down. The sagging fog begins to heat, and the dense haze disperses, along with the morning chill. The faultless dome of heaven takes on a hard, lacquered blue, and the windless air stirs as a steady breeze sweeps up out of the southeast. A skein of fluffy clouds sets adrift on the horizon.


The average citizen sees a sunny day. Tim Samaras sees a fine afternoon for a tornado.


In all likelihood, Tim has been tracking this setup and planning his chase for days. He’s already en route to the plains from his home in suburban Denver. As the sun reaches its peak, his hail-battered Datsun pickup enters the storm chaser’s cathedral. There is none of the verticality of trees or mountains here to modulate the wind or break his sight lines. Once the sheltering Front Range fades from the rearview mirror, he’s naked to the lungs of the earth, in an unadorned country where the passage of miles can feel more like a few hundred yards.


Today looks fit for a picnic. The wind is picking up, but temperatures are mild, edging into the upper seventies. If he were to stand outside long enough, he’d probably get a sunburn. But Tim sees fair weather through uncommon eyes. He sees rain and wind and potential violence in an untroubled sky. While others bathe in the rays, Tim waits and watches the scattering of clouds. The atmosphere, he knows, is drinking in the sun’s radiation, like a drunk about to get mean.


By midafternoon, the benign, almost friendly looking clouds begin to curdle, and the fields beneath them darken. When the feathered tops of fluffy cumulus suddenly take on a polished hardness and start building toward the troposphere like columns of wildfire smoke, his chase begins. The day’s first storm pops less than an hour east of his home in Lakewood, Colorado, but it doesn’t distract him. He’s more interested in the storm that doesn’t exist yet. Chasing is prognostication and timing. It’s predicting where the tornado could happen, and being there at the precise moment that it does. His guide is a subtle map of invisible boundaries—diffluent and converging rip currents of air, surges of southeastern moisture, western aridity, and polar cold. The clues point farther east, to the place where the morning fog has lifted and the wind now freights vapor over a parched, cloud-shaded prairie. The blue Datsun picks its way along a lonely stretch of US Route 36. Tim scans the storm towers, listens to the squawk of the weather radio, and waits for the magic hour.


As the sun settles low behind him, a storm to the southeast catches his eye. It’s isolated, rising above the cloud deck like a mountain peak surrounded on all sides by foothills. The storm appears to be closing in on a tongue of moist, unstable air, which might as well be a stand of drought-killed trees before a forest fire. Tim leaves the highway and steers south. By 7:45 p.m. he parks along a gravel road in the remote ranch country, somewhere south of a little town called Last Chance. The rain is coming down hard now, so he keeps to the cramped cab of the Datsun into which he has tucked his lean, five-foot-seven-inch frame. He feels the truck beneath him rocking gently. He watches dingy curtains of soil and water strafe across tufts of buffalo grass and grama. The storm has come to him.


At a minute before 8:00 p.m., there isn’t another soul in sight except for the monster that is just now emerging from the dust and darkness. Tim has the big show all to himself, and what a show. This might be shaping up to be the biggest storm of his chasing career thus far. An anvil cloud never fails to evoke in his mind the pyrocumulus of an atomic bomb, its head a tumescent riot of burls and bulges. He could spend hours letting his eyes roam across every pulsing shred of cloud, every rotating square foot throwing shadow over miles of high plains. The storm’s edifice luminesces every other moment like a paper lantern. By the end of its life cycle, the tower of electricity and ice and hurricane-force gale will have dispersed the energy equivalent of a twenty-kiloton nuclear warhead. This storm isn’t anywhere near finished yet. Tim is no meteorologist, but he knows a long-tracker when he sees one.


Though the uninitiated could easily mistake the darkness beneath the cloud for rain, he would be gravely mistaken. All around, the storm is alive, pulsing, almost animate, yet the shadow beneath appears depthless, without feature or flux. If there’s one thing Tim has learned, it is that looks lie in Tornado Alley. Behind the dark wall, there’s more than just rain. Hiding inside, Tim’s now certain, is a serious tornado.


With one hand, Tim focuses the camcorder on the eastern horizon, and with the other, he lifts the handset to his mouth.


“WJ0G,” he says, his voice raised slightly over the sharp drum of rain against the roof. A burst of static follows from the ham radio.


“G, go ahead.”


“Okay, I’m going to have to confirm it’s still on the ground. The whole base is rotating, and the base is almost touching the ground . . . the whole rotating wall cloud.”


“WJ0G, N0LVH confirm. . . . Can you provide a location?”


“Okay, it’s definitely south of Lindon, and it’s almost directly to my east now. I’m probably five miles south of the highway.”


Tim isn’t a newbie—nor is he an old hand yet—but his forecast today is as spot-on as a professional’s. And like a pro, he knows well enough to give this one a wide berth. Getting too close to a rain-wrapped tornado is a bit like piloting a dinghy into a blind fog. Usually, the craft sails through without incident. But there’s always a chance that the dinghy takes the bow of an oil tanker broadside. The tornado behind the veil is the one you never see coming.


Fortunately, and by some stroke of impossible luck, no chaser has ever died this way. For the watchers like Tim, there is simply no good reason to get that close. Besides, he prefers to look at the storm in all its mammoth totality, its increasing scales of movement like the turning of gears. He also understands that the tornado isn’t the thing, it’s the consequence, the eddy in the stream. It exists on both visible and invisible spectra. Its behavior is governed by forces too complex and too grand to track in real time. The day a chaser forgets this may be his last. There’s only one rule out here: Never get too close or too cocky. Never be too sure you’ve seen the worst the storm can deliver. The sky can always show you something you haven’t seen yet.


With a few years of chasing experience, Tim has taken the rule to heart.


He is a compact man, lean even as a father of three at the age of thirty-five. He has thickly tendoned forearms shot through with heavy veins, and the rough hands of a mechanic. His most defining facial characteristic is a prominent nose, which at first proceeds gently from his face before plunging at the bridge, lending him a hawkish, though not-at-all unfriendly appearance. His dark hair is beginning to recede ever so slightly at the temples, but its retreat makes him look more distinguished. These days he wears a beard, thick and glossy.


A Coloradan with a Greek Albanian father and a Hispanic mother, Tim has a westerner’s reflexive congeniality; he will pause, even at the most inopportune moment of the chase, to provide the locals who approach him with pertinent meteorological updates.


He has never chased outside his home state and plans to make a pilgrimage to Texas soon. The Lone Star State is hallowed ground where the real fanatics go, as a friend puts it, “to see the hand of God passing over the earth.” It will be the first, Tim hopes, of many such trips to come. An initiate into this wandering brotherhood, he has taught himself how to read a weather map and how to identify the morphological features of storms. Tim believes his apprenticeship under the tamer Colorado skies has prepared him for the kind of tempest that belongs to history, the kind spoken of with reverence. Usually, they’re known by the tacit shorthand of location and, if there’s been more than one, a date. Mention Lubbock, Texas, to a chaser—or the great Tri-State twister; or Andover, Kansas; or Woodward, Oklahoma—and nothing else need be said by way of explanation.


Witness one of the giants, and the outside world—the life at home and all its worries—falls away. Maybe it never fully comes back. Nothing else will ever feel quite like standing inside the lungs of a storm. As long as a chaser lives, he won’t forget the way the inflow presses at his back; or the grit sandblasting his calves; or the air itself, which carries a latent charge; or thunder like the report of an 800 mm railgun caroming off the clouds.


Every time he chases, even if he misses the tornado, Tim learns. He’s good, and someday soon he might become great. He’s honing his forecasts, which are as much an art as a science. He’s mastering the way the most revered chasers channel their awe, fear, and adrenaline into a useful kind of hyperawareness.


This moment near Last Chance is cause for celebration. For this, Tim would gladly pay a dozen busts and near misses. For this, he’d drive any number of miles.


The tornado shows itself now, emerging briefly from behind its curtain of rain. It isn’t one vortex, but several, each briefly resolving against the horizon, where the edge of the storm meets the day. It isn’t the iconic funnel so much as a shaft through which vortices move, each narrow and often transitory, yet deceptively violent.


Just as quickly as it emerged, the vortex disappears again. The storm drags a broad slug of rain across the intervening fields, and there is little else to see now apart from atomized water, blowing dust, and the storm anvil splayed for miles above Tim’s head. For now, he remains in the Datsun, keeping his distance. He could get closer and angle for a clearer view—he could try to pierce the rain veil and punch the hail core—but he doesn’t. Not today, not with this tornado.


There are scientists out there who once ventured behind the veil, who didn’t watch so much as hunt. They sought knowledge, not thrills. They roamed the plains with purpose, or at least they used to. He saw them in a documentary a few years back, and their exploits are the reason he’s out here now. It’s why he chases, though he probably couldn’t even articulate for himself all of the reasons their work has touched him so. He isn’t an atmospheric scientist like them; he didn’t even go to college. He’s just a watcher waiting for the rain to pass.


Within another five minutes, he steps out onto the gravel. The wind whips through his legs. Behind him, the sun breaks through the western clouds, and in the light, the storm blanches from carbon gray to an immaculate white.


“My God,” he says.


The storm is vast. It’s like looking up at the mountains west of his home, only the anvil soars far higher. The bulbous cloud has been smoothed and hardened by the wind like the jagged face of the Front Range. With the sun at his back, the contrast is weak, but he can just make out the pale suggestion of a single vortex a mile or so out. The tornado is both mirror and crystal: it reflects or refracts depending on the viewer’s position relative to the sun. Dark as granite when backlit, it can be wan as milk with the light behind the viewer. The funnel can mimic the verdure of the crops beneath, or the brown-black of soil.


Tim isn’t sure whether he believes in a higher power. Whether the sight before him is the work of God or a simple disequilibrium, it is undeniably a magnificent work to behold. Yet as much as the tornado invites a sense of mysticism, Tim tries to resist the impulse. Back in the real world he’s an engineer of an odd sort; he places his faith in the tactile, the quantifiable. What separates him from most chasers is that he believes everything on this planet—including the godlike mystery on the plains before him—can be measured. He wagers that, with the right tools and steady nerves, even the deepest unknown can be plumbed and understood.


Today is not the day to test this belief. The storm is too dangerous, and Tim has much more still to learn. But his curiosity is boundless, and at Last Chance there is some part of him that is plotting, imagining how to part the rain, to pierce the core, to touch the tornado’s flux and fury.





CHAPTER TWO





A BOY WITH AN ENGINEER’S MIND


AS A KID, it wasn’t enough for Tim Samaras to see that the gadgets around him worked. He had an irrepressible need to know how and why. The bane of his mother’s household appliances, he dismantled her blender to see why the blades spun so fast. At ten years old, he autopsied the television set in an attempt to determine how colors and shapes flashed across the screen. That these things worked perfectly fine before he took them apart was not something he seemed capable of taking for granted.


Rather than reprimand the boy, his parents gave in to his tinkering. His father, Paul—to save himself repeated trips to Sears—kept Tim supplied with cast-off junk to deconstruct. He went so far as to take out an ad in the Rocky Mountain News, seeking used electronics. So long as the gadget was free, Paul Samaras would show up at your doorstep, a salvager combing the Denver suburbs for the benefit of a little boy with an engineer’s mind. Mostly he returned to Tim with antique radios—the kind with the big dials—clutched under one arm.


Tim’s bedroom was his laboratory, and a hazard to bare feet, strewn as it was with transistors and diodes and capacitors. Here, he brought the silent radios back to crackling life. Though Paul was a stern and authoritarian presence in the house, he actively abetted Tim’s hobbies. The father had always wanted to become a ham radio operator. The trouble was, he never got around to passing the code tests required by the FCC. Tim found his father’s manuals, studied them, and became a licensed amateur at twelve years old, call sign WN0JTV. He built his first transmitter using the horizontal output tube from an old television set. The accomplishment filled Paul with pride, and he soon erected a used two-and-a-half-story Hy-Gain antenna tower next to the house in Lakewood, to amplify the signal his son could receive and broadcast. Since the yard was small, with little room to bury radial wires to ground his antenna, Tim would occasionally sneak out of his bedroom window at night and excavate small trenches in the neighbors’ yards for burying his lines. The two-thousand-volt transmitter emitted such a powerful signal that it often infiltrated the electronic organ next door. The little neighbor girl would be in the middle of practice when an awful shrieking and hissing would pour through the organ’s speakers, provoking her mother to fits of obscenity.


On special nights, though, Tim’s radio fell silent, and the family gathered for one of its favorite films. Paul would drag the dinner table into the living room, and Tim’s mother, Margaret, would serve supper in front of the TV. On one such Sunday at six o’clock, six-year-old Tim took his seat next to his brothers, Jim and Jack. The house echoed with the roar of the Metro-Goldwyn-Mayer lion, then the first strident chords of The Wizard of Oz.


Tim was entranced by the film—but not by Day-Glo Technicolor, or the timeless parable. Sepia-toned Kansas was what rooted him in his chair that evening. He couldn’t take his eyes off the tornado as it roped over the fields toward Dorothy and Toto. A skirt of sod swirled around the twister. The wind howled, the windows shattered, and Dorothy’s little farmhouse took flight. Tim could scarcely believe such things existed on the plains east of his home. He would watch the opening moments again and again throughout his childhood. The rest of the film made him sleepy—even the Munchkins and those terrifying flying monkeys. The fantasy didn’t hold the same magic he beheld in that vision of raw power and menace.


Three years later, Tim caught his first real glimpse of Dorothy’s tempest, from his own backyard. It wasn’t the awe-inspiring image he had hoped for, just a small funnel cloud, never in contact with the ground. Still, he sprinted into his neighbor’s yard and mounted the swing set, angling for a better view. The thin, introverted boy clutched the metal bars and craned his neck as this snake in the sky undulated languorously over the city in the storm’s half-light. It was one of the most beautiful things he’d ever seen.


As he grew, whenever his dual interests in technology and severe weather could align, Tim’s eyes would alight. When storms blew over the Rockies, he’d run wire from his window to a power pole outside, attempting to conduct the ambient electrical charge to a lightbulb. When the storm was far off, he’d tune his radio to the dead space between stations and press his ear against the speaker. If he was quiet, he could hear static crashes, the whispers of distant lightning in pulsed white noise.


By the time he was old enough to drive, he’d take his 1967 Ford Galaxie 500, “a huge frickin’ boat,” his brother Jim says, and park it at the make-out spot on an outcropping near Red Rocks. Tim wasn’t a bad-looking young man: slight of build, with a thick head of dark, nearly black hair, and a fine olive complexion. But he didn’t come here for the girls. He had simply outgrown watching storms in his backyard. From his perch at Red Rocks, the clouds were practically right on top of him, racing close above the giant amphitheater of pink sandstone.


For spending cash, he clocked after-school hours at an electronics repair shop, hunched over busted CBs, two-ways, and FM radios. The idle tinkering in his bedroom had evolved into a knack for figuring out what was wrong with all range of gadgetry. Before he graduated from Alameda High School in 1976, he was managing the shop. With his skills there was no telling what doors might open were he to attend college. His parents even offered to pay. Their only condition was that he live at home and make his marks. But Tim had no interest in school; he couldn’t tolerate sitting still at a desk. He believed he could teach himself anything he needed to know.


It was this imperturbable faith in his own faculties that led Tim to Larry Brown’s office in 1978. Brown headed up an outfit of explosives experts at the Denver Research Institute, an applied-engineering firm housed in a trio of boxy, formalist buildings atop a former army barracks on the University of Denver campus. Brown had placed an ad seeking an instrumentation engineer. The gig entailed working with state-of-the-art electronics designed to quantify the destructive force of military ordnance—bombs, that is—among other highly explosive odd jobs. Tim approached Brown’s desk wearing jeans that were ripped at the knees, and a T-shirt. He projected an aura of easy confidence, but he wasn’t cocksure.


“I’d like a job,” he said.


“Well,” Brown replied, “I need a résumé.”


Tim had brought along no such thing, nor had he ever drawn one up. He told Brown he’d be back, and the next day, sure enough, he walked in with a yellow sheet of paper summarizing, in handwriting, his limited experience. Brown had to admire Tim’s gumption. The kid had brass, but no experience beyond working in a mom-and-pop radio-repair shop. Yet here he was, twenty years old, with no college education, and he’s knocking on the door of one of the premier research contractors in the West. Despite the fact that Tim was staggeringly unqualified on paper, Brown saw something in the young man. He couldn’t explain it, but he could look past the thin résumé to what Tim might become. Brown had been building research organizations for years; he prided himself on spotting talent and had long ago learned to listen to his gut. He offered Tim the job.


The young technician was given little time to acclimate at DRI, and as it turned out Tim didn’t need it. A quick study, he taught himself as much electrical engineering and physics as was demanded by his duties: namely, testing and exploding weapons systems. Before he was old enough to drink, he had already earned himself a Pentagon security clearance.


Among his earliest projects was a mammoth conventional-explosives test, which was to be the largest of its kind ever attempted. At White Sands Missile Range in New Mexico, not far from the Trinity Site, where the world’s first atomic bomb was detonated, DRI had some 4,440 tons of ammonium nitrate explosive and fuel oil (ANFO) rigged to blow. Under the aegis of what was then known as the Defense Nuclear Agency, the Cold War–era test was intended to simulate the blast of a nuclear weapon.


To measure the blast wave, which would require detail right on down to the millisecond, the agency had contracted with Brown’s posse of hotshots to handle the high-speed instrumentation. Brown’s techs were consummate MacGyvers, accustomed to dreaming up weird solutions to complex problems. To track the blast’s cratering characteristics and the flight of ejected rubble, they buried bowling balls stuffed with flares. At T-minus one second, the flares would ignite, allowing cameras to trace their smoking arcs across the sky.


Tim’s role was to manage the more than one hundred ultra-high-speed cameras arrayed around the site. Triggering each at exactly the right moment was an engineering feat in itself—a far cry from repairing a CB on the fritz. The cameras were state-of-the-art machines worth more than Tim’s annual salary, each capable of inhaling film at rates of anywhere from 5,000 to more than 200,000 frames per second. At that speed, the canister could empty in two seconds or less. His sequencer had to trigger each camera just seven-tenths of a second before the explosion. If activated too early, they would run out of film; too late and they wouldn’t be up to speed. Tim knew he’d only get one shot.


The day of the test, he and Brown were hunkered down in a small bunker under roughly four feet of earth. They were less than a mile from the ANFO, closer than anyone else. At T-minus zero, observers saw a point of light, and from it the shock wave grew. It traveled upward and out, an expanding, translucent dome, the density of the air at its leading edge bending the light. They felt it in their feet before they felt it in the air. Tim and Brown were sure to keep their legs slightly bent; the sudden upward lurch of the earth would be painful to locked knees. A wall of sound washed over them and, after that, the negative phase, as a vacuum was created in the blast wave’s wake. Tim felt every pulse as the fist of smoke, fire, and soil rose from a crater some 250 feet deep into the New Mexico sky. The test had gone flawlessly, exhilaratingly. It was a moment—among many others on the test range—that would stick with Tim: if even a nuclear explosion could be simulated, studied, picked apart, and known, what couldn’t be?


The six young engineers at DRI became like brothers. When handling 30,000-joule lasers and military-grade explosives, each entrusted his life to the man working next to him. They traveled often, to White Sands or the Suffield Research Centre, near Medicine Hat, Alberta, Canada. The hours were long through the week, and on the weekend they were often together, grilling burgers and drinking beer. The tumbleweed ethos of the rootless, traveling geek was a lifestyle, and Tim became its embodiment: seldom home and usually without significant attachment.


By all appearances, he had been right about college. He had settled into a regular job—albeit a spectacular, adrenaline-charged one—where he was adored by his boss and colleagues and could be fully himself. Although his schedule now left little time for going up to Red Rocks and watching storms, his path was unfolding better than he could have hoped. He was a young man getting acquainted with life on his own—a happy, carefree, relatively unmomentous life—or so it certainly seemed for a time.


Then, on a winter day in 1980, he met the woman who would become his wife. Kathy Videtich had big, watchful blue eyes above high cheekbones, framed by permed brown hair. Formerly of DRI’s travel office, where she made accommodations and booked flights, she had recently been transferred to the chemistry division when Tim strolled up to her desk to request a few thermometers for an oil-shale project. Kathy couldn’t help but appraise the trim, dark-headed young man. It wasn’t simply that he was handsome and had a nice smile, though she would remember these things about him after he’d taken his leave. The detail that stuck out about him was that this small fellow had brought with him two full sandwiches for lunch. She would carry that odd first memory of him forevermore, the image of a young man who’d retained the metabolism of a thirteen-year-old boy—and the rabid curiosity as well.


Tim was smitten from the start, but he wouldn’t see her again for more than a month. By then, Kathy had left DRI altogether. Yet, by chance, on January 31, 1981, Tim and a friend sauntered into the bar where Kathy was celebrating her new job as a legal secretary in a downtown law firm. Her girlfriend showed interest in Tim, but it was Kathy who absorbed his complete attention. Within an hour, their chemistry was undeniable. Tim thought her beautiful and down-to-earth. Kathy thought he was unlike any other twenty-three-year-old she’d ever met. He had goals, dreams; he was going somewhere. At the end of the night, she furtively slipped him her phone number.


The fledgling romance rapidly intensified, in spite of Tim’s demanding travel schedule. That was, after all, one of the reasons Larry Brown had hired him. He was young, untethered, able to split town at any time. But when he was home, he and Kathy were inseparable. One night, while she was cooking dinner for him, he looked at her thoughtfully for a moment and announced, “You’re the missing piece to the puzzle I’ve been trying to put together.”


On March 26, after less than two months of courtship, he asked her to marry him.


That April, they bought a place of their own in Lakewood, just southwest of Denver. The outside was brown brick with white siding. Inside, there was a big basement for Tim’s workshop. Two tall maples threw deep shade onto the front yard in summer. The wide street was quiet and lined with similar houses, which emptied young children onto the sidewalks, front yards, and driveways. Tim had grown up less than two miles away; in fact, his parents still lived nearby. Tim and Kathy’s children could eventually attend Alameda High School, as he had. It was the perfect place to start a family.


In December 1981, they were married in a small chapel at the University of Denver, with Larry Brown and the full DRI crew on-site to celebrate. From the start, Tim believed that if they waited for the right time to have children, the right time would never come. So, in April 1983, Amy was born. Jenny followed in December 1984. With Kathy staying home to raise the babies, money was tight. To keep up with the mortgage, Tim worked Saturdays and some nights at a radio-repair shop near Broadway and Eighth, as he had in high school. Given the nature of his job, he was also frequently away from the family. Six days a week he was working, though it never seemed to wear him down. When he was home, especially on Sundays, he was in full-swing dad mode, changing diapers and making up games for the girls. “He’s always gone at a hundred miles per hour,” Kathy says.


Their family of four was all Tim could ask for. Then, on April Fool’s Day 1988, he returned home from the test range to some surprising news. Kathy declared that another Samaras was on the way. Tim wasn’t convinced at first; they had taken every precaution. They asked the doctor to confirm the test, and when there was no longer any doubt, he shrugged: “Okay, I guess we’re having three!”


Kathy went into premature labor that September and was placed on bed rest and medication. On October 31, the doctor took her off the drugs. Though the child’s due date was December 3, she expected to go back into labor within days. The contractions came on Tim’s birthday, November 12, and within hours the couple welcomed Paul Timothy—all six pounds, twelve ounces of him—into the world. Tim now had a little boy he could dress up as a foam tornado for Halloween, replete with cutout bolts of lightning.





It was around the time of Paul’s birth that the old familiar urge returned. It had gripped Tim as a young man and had since been subsumed by the demands of adult life. Now, he began to look up at the sky again.


Kathy had long ago accepted that Tim would never be like other husbands. His work was unusual and potentially hazardous, and she knew there were some things he wasn’t supposed to talk about. He could not, for example, go into much detail about the Patriot missiles he tested. He traveled often, and there was always some project pulling him away. But this new thing was perplexing. Why couldn’t he take up golfing, bowling—hell, even model airplanes like his father? Why did he have to start driving off in search of what everyone else runs from?


What was he looking for out there? What did he expect to find?





CHAPTER THREE





THIS LOVE AFFAIR WITH THE SKY


THE URGE RETURNS the way it first began: with a tornado on television. “Tornado!,” a 1985 episode of NOVA on PBS, shadows a team of storm-chasing scientists. They race across the plains, hauling with them a hardened weather instrument dubbed the Totable Tornado Observatory, or TOTO for short. Their goal: to deploy it into the toughest environment imaginable, the heart of a tornado. These men don’t wait for the beast to come to them, they hunt it down—they chase.


This is an altogether novel idea for Tim. Nothing has gripped him like this since he was a kid, when The Wizard of Oz rooted him in his chair at his parents’ dining table.


He wants do what these men do.


Because a smart man does not simply decide one day to take off after a tornado-warned storm, Tim’s forays into chasing emerge gradually. In the late 1980s, Tim is like the swimmer dipping his toe in to test the water. Whenever the big black clouds form over Denver during the late-spring afternoons, he starts to drive out to the edge of town to watch, the way he did when he was in high school. He doesn’t know how to forecast. He can’t tell the difference between a garden-variety rainmaker and a dangerous thunderstorm. He cranes upward at the underside of its gusting advance, watching the clouds flow and break like waves across the surface of the ocean.


Then one day, while his son is still in diapers, this isn’t enough. Tim doesn’t stop at the edge of town. He keeps driving, farther out—and the next time, farther still.


He begins to tackle tornadoes in the methodical way he does everything else: he studies them, figures out how they work, just as he did many years before with his mom’s blender. For the first time in his life he enjoys going to class and sitting at a desk. In 1990 he enrolls in a six-week, forty-hour basic meteorology and storm-spotting course through SKYWARN, a program that trains chasers to become the National Weather Service’s eyes and ears on the ground.


Tim learns all about the parts of the storm he has seen but couldn’t name: that a storm’s monstrous rotating cloud base is called a mesocyclone; that the tornado emerges from the wall cloud, which forms at the bottom of the thunderhead. He learns why Tornado Alley is such a powder keg, with two powerful currents of air—one from the west, dry and warm out of the Rockies; one from the southeast, moist and volatile out of the Gulf of Mexico—colliding here each spring. The atmospheric boundary where they meet is called the dry line, a north-south fissure from Texas to the Dakotas, which acts as a reliable factory for severe storms.


There’s a sequence, Tim learns, to thunderhead formation. At the dry line, the air current out of the west will often sit atop the air from the Gulf, in what’s called a capping inversion or a cap. The top layer then acts like the lid on a heating pot, blocking the lower-level air from rising until it has soaked up enough of the sun’s energy to boil over. The cap can sometimes snuff out a brewing storm, or it can be the starting gun for the biggest behemoths of all. If the volatile Gulf air can break the cap, it races upward, sometimes clocking more than one hundred miles per hour. Thunderheads like mountains in the sky form in moments—all out of a remarkable alchemy of humidity, temperature, pressure, and flow. All out of ingredients that the diligent chaser can monitor and log.


Tim teaches himself rudimentary forecasting the same way he taught himself electrical engineering. Before a chase, he plots a weather map on paper, with an arrangement of dew points and surface observations, usually gleaned from a call to NWS Boulder. After that, it’s a matter of identifying the time and the place where the sky will explode, like a mountain of ammonium nitrate. To be able to predict, drive out, and reap the reward of that first crash of thunder overhead: it’s better than hearing any number of radios crackle back to life.


In the years before smartphones, radar apps, or even the Internet, SKYWARN is the only outlet through which a chaser on the move can access real-time weather updates—short of finding a pay phone. The group has installed a liaison in the Boulder weather service office, who relays the latest information. One must simply set the ham radio frequency to 146.94 kilohertz and tune in.


Before long, Tim is finding himself in the right place at the right time. He’s racing those big black clouds, antennas swaying like reeds from the roof of the Datsun, accompanied by only the sound of Morse code bleating from his ham radio and the baritone wind over the Colorado plains. Weather service radar can detect tornadic circulation within the storm, but that doesn’t always mean a tornado is on the ground. That’s where SKYWARN comes in. The organization’s trained spotters provide what’s known as ground truth. Tim starts volunteering for the role, and he quickly develops a reputation as a spotter whose reports are reliable. He isn’t one of those guys who cries “twister” when he sees stray tatters of cloud or dense rain shafts. No, he’s got an eye for this.


In the early years, his excitement seems directly proportional to the amount of gadgetry in the Datsun. The stuff accumulates like mounds of coral. When there is no room left in 1994, Tim colonizes a used blue ’91 Dodge Caravan he dubs Dryline Chaser. He mounts a crude satellite receiver that allows him to access some low-resolution radar feeds midchase. By adjusting the elevation and azimuth of the dish, he can pick up the Weather Channel from even the most lonesome corners of the state. Next, he defiles the interior of the minivan by sawing a hole into its dash to hold a nine-inch VGA monitor and 486 PC. Now he has at his fingertips an electronic DeLorme map with every nameless dirt road. More than likely, much of this gear is found lying around the shop or scavenged at the Aurora Repeater Association’s annual Swapfest. Tim is, if nothing else, a bit of a cheapskate. He can cobble together working instruments out of what looks like junk. Over at DRI, they call it kludging, which means being resourceful and making an invention work with what you have at hand. But for all the half-improvised, battery-draining toys in the Dryline Chaser, he considers the CD player to be his most essential tool. Neil Young and Eric Clapton stay in heavy rotation.


On storm days, Tim is out the door a little after lunch, beating rush-hour traffic with Pat Porter, his brother-in-law, to catch thunderstorms inundating the southern and eastern suburbs. The Denver Convergence-Vorticity Zone—a place where the terrain often creates its own swirling winds—is a favorite hunting ground. Or they post up at Barbecue Point, a flat crossroads near Aurora, where a lightning strike once roasted a couple of cows.


After the initial shock, Kathy acclimates to all of Tim’s carrying on about storms. He doesn’t start blowing money they don’t have to spend. He remains a good husband and an attentive father. As far as vices go, chasing clouds each year when storms roll around isn’t all that bad. Yet she can’t help noticing that this love affair with the sky is deepening. He’s joining the ranks of a distinctly fanatical club.


The lengths to which some chasers will go to preserve their freedom during the plains storm season, lasting from April through June each year, is nothing short of astounding. One weather nut scheduled his wedding for the dead of winter expressly because it meant that his anniversary would never conflict with his chasing. Another refuses to accept the leash of any nine-to-five gig that would limit his ability to fully enjoy the sacred month of May. “You can have a nice, cushy job, but to me it’d be a nightmare not to be able to have an adventure,” says chaser Dan Robinson. “I don’t want the big house and picket fence.”


Tim begins to schedule his vacations at the beginning of May through the end of June. A few years in, word of his abilities has already begun to reach beyond the insular world of chasers. His face ends up on a 1992 cover of the local alt weekly Westword, which contains profiles of him and a few other Denver storm geeks. “Some call it a hobby, some call it an addiction,” Tim tells the reporter. “I think it’s more of an obsession with me.” He says he dreams of buying acreage out where the storms darken the plains of eastern Colorado and erecting an antenna farm for his ham radio.
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