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Praise for

DEFYING LIMITS

“Dave Williams is a Canadian hero. As a distinguished Canadian astronaut, he was part of an elite core of individuals who had both the courage and the privilege to turn their dreams into reality. Through Dave’s story, we can all be inspired to set goals, overcome obstacles, and, with hard work and determination, know that we can make a difference.”

—RICK HANSEN

“In Defying Limits, Dave describes how his passion for aviation and medicine set him on the path to becoming a Canadian astronaut. . . . Dave’s humility, teamwork, leadership, and operational skill prove that he has the right stuff. I’d fly with him again anytime.”

—SCOTT KELLY, author of Endurance

“An inspirational tale of a remarkable Canadian doctor, astronaut, spacewalker, aquanaut, CEO, and loving father who turned failure into astounding accomplishments in space and on the ground. A fabulous example of how to live life to the fullest.”

—BOB MCDONALD, CBC’s chief science correspondent and host of Quirks & Quarks

“Riveting, inspiring words from a man who has the right, bright stuff. It’s all here, from his pitch-perfect pursuit of becoming a physician and astronaut to the perilous, peerless moments during three space walks when wonder captures his heart like love. This is a bracingly informative portrait about exploration, discovery, and what makes life worth living.”

—DR. JOE MACINNIS, author of Deep Leadership

“Every astronaut is deeply affected by the experience of viewing Earth from space, but how do you share that feeling with others who will never be there? Canadian astronaut Dave Williams uses his most brilliant moments in space—floating alone, anchored only by a tether—to remind himself, and us, to cherish every moment here on Earth. Very few of us can be astronauts, but we can all do that.”

—JAY INGRAM, bestselling author of the Science of Why series
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This book is dedicated to those who aspire to lead happy, fulfilled lives. Time is our most precious resource, not to be squandered but to be nourished into rich experiences that will stay with us forever.



PROLOGUE




    A Lifetime in a Moment

Time is infinite. Our lives are not. We all know this and the older we get, the more we feel it. As a child, time was something I never really thought about. Days seemed to last forever, filled with continuous activity and new experiences. As I got older, time didn’t change, but I did. Days, months, years, whirled by in a flurry of activity. It’s so easy to become complacent. But moments can last forever, if we remember to pay attention to them.

Ted Rosenthal, the late poet and author, put it best when confronted in his thirties with his imminent death: “You can live a lifetime in a moment.” A lifetime in a moment. That means an hour, a day, a conversation, or an encounter can be as rich and fulfilling as an entire lifetime, but only if we’re mindful and self-aware enough to truly embrace the gift of every second we spend on this earth.

I first heard Ted’s message years ago when I was in medical school. At the time, I thought I fully understood it. Since then, I’ve always tried to live my life to the fullest. But it wasn’t until much later, when I was outside the space shuttle Endeavour during my second space walk, that I lived Ted’s words. In that moment I understood what Ted meant. It was a moment that will stay with me forever.

It was August 8, 2007. I embarked upon STS-118 as a mission specialist aboard the space shuttle Endeavour. This was my second voyage into space, but that didn’t make it any easier. This was after the tragic loss of seven crew members on the Columbia in 2003, when the shuttle disintegrated during reentry. Those men and women were incredible astronauts. They were also my friends.

The night before my departure, I said good-bye to my wife, Cathy, and my two amazing kids.

“So I’ll see you in two weeks?” Cathy said to me as she kissed me.

“Looking forward to it,” I replied. We both understood the risks of this trip.

Finally, the moment of the launch arrived. I was ready. With launch preparations completed, I was strapped into the shuttle with my crewmates, and the final countdown was rapidly nearing completion. “Three, two, one, zero. We have ignition, and liftoff.”

The crackling boom of the solid rocket boosters was followed by a blinding flash. The raw power threw me back and forth against my restraining harness, and my body was thrust back as we rocketed into the sky. I’d felt it all once before, but that didn’t matter. Every time was new. The bouncing and shaking eventually subsided, and a few minutes later I saw the checklists floating around me. I turned to my fellow mission specialists, Barb Morgan and Al Drew, and flashed a thumbs-up.

The trip to reach space lasted only a few minutes, but we still had a two-day journey ahead of us to get to the International Space Station (ISS). During that time, we inspected the orbiter tiles and prepared for our rendezvous, but the real work began after we docked.

On August 13, six days into our trip, it was time to complete one of the primary goals of the mission: a space walk to replace a faulty gyroscope on the space station. Although I didn’t know it then, by the end of the trip I would log more than seventeen hours of spacewalking, achieving a new Canadian record. But I didn’t care about records. What I cared about was making sure we got the job done and were able to return to the station without issue.

On this walk I was accompanied by one of my crewmates, Rick Mastracchio. It’s no small task to leave the relative safety of the space station, remove damaged equipment, and install a brand-new 1,200-pound gyroscope in the vacuum of space. To make it over to the shuttle—which was docked to the U.S. lab at the center of the station—I rode on the end of the Canadarm2. Charlie Hobaugh, who went by his call sign “Scorch,” was our pilot. He had the job of controlling the robotic arm. With precision rivaling that of a neurosurgeon, he moved me from one part of the space station to another, down to the payload bay of the space shuttle, and back to the station.

Rick and I made it out of the station airlock successfully and removed the failed gyroscope together. Teamwork is always critical for success. The next step was to install the new gyroscope, a task that required a complex choreography between the robotic arm and the two of us.

Mission specialist Tracy Caldwell was watching our progress from the station’s flight deck window and calling out the checklist procedures.

“Tethers configured properly?”

“Roger,” I responded. “I’m attached to the gyroscope. I’ve removed my local tether.”

“Copy,” Tracy replied.

I started slowly moving in space, anchored only by the foot restraint on the end of the Canadarm2, carefully holding on to the 1,200-pound gyroscope. If my grip slipped or I lost control, the mass of the gyroscope could pull me out of my foot restraint. That would mean two freely floating objects in space—me and the gyroscope. Either of us could collide with the station or shuttle. That was not a scenario anyone wanted.
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Anchored to the end of the Canadarm2 with a new gyroscope. It was a memorable ride during the six hour, twenty-eight-minute space walk. Photo courtesy of NASA



“Ready for motion,” I said to Scorch, meaning I was ready for him to guide me and the gyroscope back to the station. Though I said I was ready for motion, actually I felt growing concerns about holding this enormous piece of equipment with two hands, secured only by my feet, which were attached to the end of a robotic arm on a space station traveling at 17,500 miles per hour. But that’s what astronauts spend years training for.

Scorch must have sensed my unease. “Dave, just remember: this is not a jettison task.” His wry sense of humor was well-known among us. Despite the stress of not wanting to make a mistake, I was grinning from ear to ear underneath my reflective space helmet.

The Canadarm2 began to move, pulling me away from the shuttle’s payload bay and back toward the station. At that moment I was fully focused on gripping with my hands and feet. Everything was going according to plan.

Halfway through my ride, Scorch had a question for me. “How’s the view out there?” he asked. Leave it to Scorch to ask a question like that. The giant spherical gyroscope was right in front of me, occupying my entire field of vision.

“I’ve got a face full of gyroscope right now, Scorch. I can’t see anything else.”

But the truth is, earlier on the journey to the payload bay, I did get my chance to take in the view. And it was spectacular—life altering, in fact. I will never forget the amazing epiphany of looking down and seeing our 4.5 billion-year-old planet, a beautiful blue oasis, cast against the endless black expanse of outer space.

There it was: my home; home to us all. The entire history of humanity had taken place on the planet beneath me. Minus my crewmates, everyone I cared about was down there. Everything that had ever happened to me had taken place there. From my distant vantage point, there were no boundaries evident, no divisions between countries, only majestic continents surrounded by deep-blue oceans.

It was then that I finally understood what it means to live a lifetime in a moment, to appreciate every second you’ve lived and every second you still have to live. I was filled with gratitude for everything—for my life, for my friends and family, for the chance to see what only a few others had seen before. In that instant it reinforced for me Ted’s message: there is no better way to defy the limits of time than by living in the moment. It’s a lesson for all of us to live our lives to the fullest while we can, to embrace the richness of our experiences, to stop wondering what our legacy will be and instead live it right now.
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    To Fly in Outer Space

I wasn’t born wanting to be an astronaut—but almost. On May 5, 1961, eleven days before my seventh birthday, my parents, sister, and I gathered around the small, grainy black-and-white TV in the living room to watch the CBS news coverage of Alan Shepard’s launch from Cape Canaveral, Florida, on the first suborbital flight. The voice of Walter Cronkite, who would later be thought of by many as the voice of the sixties, took us through the final stages of the countdown.

“At T-minus thirty-five, you’ll hear the conductor pushing the button on the console and the automatic sequencer takes over,” Cronkite said, emphasizing every syllable.

No one really knew what to expect, as many of the launch tests leading up to the flight of Freedom 7 had ended catastrophically. T-10 seconds and counting down . . . “We have liftoff,” fellow astronaut Deke Slayton, the capsule communicator (CapCom), said, the roar of the rocket filling our living room, followed by “We are reading you loud and clear.”

I was in awe, completely captured in this moment. It’s amazing, looking back at this event now, to think that a fifteen-minute suborbital flight inspired me to pursue a career that seemed almost impossible. But it was real. Perhaps I could do this. Maybe I could be an astronaut and fly to outer space. In my youthful enthusiasm, I managed to overlook the fact that there was no such thing as a Canadian astronaut. Why get bogged down in details when you’re nearly seven and Alan Shepard’s Freedom 7 space capsule is floating on-screen in front of you, and you’ve got your entire life to figure out how you’re going to get from terra firma to zero gravity?

“Mom, Dad, can you imagine what it would be like to be up there, to fly in space? Can I do that when I grow up?” A look passed between them.

“It’d be pretty amazing,” Dad said. “But I don’t think Canada has an astronaut program.”

I was a very lucky kid. I had the perfect childhood and I was permitted to daydream about outer space. I was born in Saskatoon, but my father, a bank manager, was transferred to Montréal when I was a year and a half old, and that’s where I spent my early years. This was Montréal in the 1960s, very different from the Montréal of today. Our house was on the western end of the island, in the town of Beaconsfield, which is now a major suburb. But back then it was a blend of summer lakefront properties and local farms. Our newly constructed subdivision was an outcropping of a few houses on a dirt road. On one side of our housing development was a farm, and on the other was an apple orchard.

Things were different back then. Like most of the other kids in the neighborhood, we were encouraged to explore freely, to go outside and play rather than stay inside and get in our parents’ way. My friends; my older sister, Bronwen; and I spent a lot of time exploring the woods and streams around our house. We used to build rafts and launch them downstream, seeing how far they would carry us before breaking apart and sinking. We would go fishing, or we’d build campfires in clearings in the woods. It was very much something out of The Adventures of Tom Sawyer. The only things that were missing were hobo sticks with blanket bundles dangling at the end.

I think back fondly on this time in my life. It’s when I first learned about independence and resilience, about relying on myself and my group of friends to make things happen—and how to stay safe. When you’re a ten-year-old kid building fires in the woods and playing in streams, it’s up to you and your pals to figure out the important things, like how to avoid falling in the stream when it’s cold, and how to start a fire without burning yourself or the entire forest down. We used to cook beans and wieners in a can on the fire, then share them. I can still taste the smoky maple flavor and remember the feeling of independence. We were explorers discovering a frontier all our own. I’ve had many excellent meals since then, but few linger in my memory quite as sweetly as the ones we cooked in the woods.

It’s funny how this relates to a question I’m so often asked now: “When does astronaut training start?” Astronaut training starts when you make up your mind that you want to be an astronaut. If you’re seven years old, that’s when your training starts—in the woods with your pals, learning how to open a can and cook for yourself over a fire.

Not all of my time was spent outdoors, though. Occasionally, I played inside, usually when there was something new to play with or when the weather was so bad that we were forced to stay inside. In the early 1960s my parents bought a brand-new washer and dryer, which in those days was a big deal. Families saved up for these kinds of purchases, and they often marked a big change in lifestyle, especially when the matriarch of the house—in this case, my mother—had the difficult task of keeping two rambunctious kids clean. The appliances arrived in giant boxes, the biggest I’d ever seen. Mom and Dad weren’t so interested in the packaging, but my sister and I were.

“Can we have them?” we asked my dad.

“Have what, the boxes?”

“Yes! Yes!”

“Of course,” he said. “Do whatever you like with them; just don’t make a mess.” I ran to the kitchen to grab the serrated knife, perfect for bread but even better for cardboard. “Be careful!” Mom said. “Don’t cut yourself.”

We quickly got to work and made a “computer” out of one of the boxes. This was no ordinary computer: it was a computer-fort that we could fit inside. We created buttons and knobs, dials and doors, and we even added a little string for the dog to pull to automatically release treats. When I look back, I can’t help but notice the types of machines we were emulating and how ultimately I would end up working with the real things as an adult.

In the mid-sixties, by the time I was about ten, my parents actively encouraged a lot of practical skills in me and my sister. One Christmas I got a chemistry set. Another year I got a Phillips electronic engineer kit with a real circuit board! This wasn’t a toy you simply stuck batteries in to make it work, though. It was something you had to make work by following circuit diagrams. You’d put the wiring diagram on top of a background board with rows of little holes in it that let you hook up the wires, resistors and capacitors, and if you did it perfectly, the thing worked; if you screwed up, no go. The first thing I tried to build was an AM radio, because I wanted to listen to the Beatles after bedtime. It was pretty exciting when I turned it on after lights out and hid under the covers to hear “Twist and Shout” blaring loud and clear.
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For Christmas in 1962, I got a ChemCraft kit. The skills I learned from that gift made me want to learn more about science.



I went from being a kid captivated by an electronics kit to a graduate student in a neurophysiology lab, where I worked with electronic equipment every day. As a grad student, I had to build some of the electronic equipment I needed for my experiments. At McGill University, I was studying the effects of steroid hormones on the brain to understand why patients with overactive or underactive adrenal glands have associated behavioral changes. To do so, I built a device that dispensed hormones in picoliter quantities into the brains of rats. There was no kit for that, only a circuit diagram that I found in an article in the biomedical literature. What prepared me to build this device, and repair some of the other equipment in the lab, was that electronics kit I’d been given as a kid.

I’m sure my parents never imagined the transformative power of one little gift, but somehow, with just about everything, they nurtured my curiosity and sense of discovery. They knew when to let us kids run wild and when to call us back home, when to offer help and when to let us experience the profound effects of failure for ourselves, trusting we’d learn and grow from it. Success feels really good, doesn’t it? But I’ve always found failure to be more instructive. My parents didn’t only believe that—they instilled it, and in so doing they laid the groundwork for one of the most important lessons I needed to know in order to become an astronaut. And for that, Mom and Dad, I’ll always be grateful.
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    In Your Own Backyard

Exploration begins in your own backyard. Most astronauts know this intuitively. So did my parents. Now that I’m a parent myself, I’m amazed at the courage my mom and dad must have had to let my sister and me do all sorts of crazy things—sometimes with their watchful eyes on us, but often all on our own. I can recall several times when my friends and I would do something stupid in the woods beyond our house or our wild, adventurous plans wouldn’t work out the way we hoped. We’d hobble back home, and one of us—okay, occasionally me—would be clutching a bleeding extremity. Fortunately, I never broke anything, but it wasn’t for a lack of opportunity! It’s easy now to forget all the slips, slides, scrapes, and bumps, but those were as much a part of the journey of exploration as anything else.

As I got older, my machine-building projects went from cardboard computers to a whole new level. I was already learning how to problem-solve and engineer things to make them work. The big thing at the time was to make a minibike, which my friends and I tried to do using a bicycle and a lawn mower engine. My next-door neighbor’s father was an engineer, and he showed us how we could mount a lawn mower engine onto a bicycle to motorize it. “It’s not that hard,” he said. “Just need a bit of power, and a little ingenuity can’t hurt, either.” He winked at us, then hooked a pulley and belt to the rear wheel of the bike. Rev up the lawn mower, and off you go—no pedaling required!

Needless to say, I decided to modify my own bike the same way. I used my paper route money to buy an old lawn mower and tried to do it myself. It seemed pretty cool, but there was just one problem. A lawn mower has a carburetor, and a carburetor is designed to work when the lawnmower lies flat against the lawn, not on its side against a bicycle. As soon as a carburetor is turned on its side, gravity works against it. This meant I had to figure out a way to modify the carburetor to work sideways so that my minibike would be motor powered, making pedaling a thing of the past. Necessity, as they say, is the mother of all invention.

Somewhere in the process of testing and mounting the engine, I started it without it being attached to the bike frame, preferring a makeshift wooden test stand. Of course, a poorly restrained engine is not particularly safe. The engine fell over and the rotating flywheel caught the top of my left index finger. Initially, I was stunned, but then it started to hurt! With blood streaming from my finger, I went into the kitchen and was greeted with a stern look from my mother. I figured I was in for a visit to the doctor; I’d never had stitches, but I expected it was time for a new experience.

Before my mother had children, she had been an operating room nurse. Blood didn’t faze her and she took all of my childhood injuries in stride. If she’d been born today, there’s no doubt that she’d train to be a surgeon. But back then female surgeons were beyond rare, and it was an uphill battle for women to move into the higher ranks of the medical establishment. Even though Mom dreamed of a world where she could be more, she loved her work—so much so that her enthusiasm was infectious.

My mother calmly assessed the situation. “No stitches required,” she said, reaching for the first aid kit, which was always kept fully stocked and within easy reach. “But next time try to be a little more careful.” Mom bandaged and splinted my finger herself. I still have the scar on my finger, a memory of a great day.

When I was about ten years old, Mom decided to teach me how to give an injection. My father suffered from pernicious anemia linked to a deficiency in vitamin B12, and the treatment was monthly injections. “You never know; if I’m not around, you may have to give the injections to him,” she announced, grabbing an orange from the fruit bowl and taking out syringes and swabs, which she carefully laid on the spotless kitchen table.

“Cool!” I said, reaching for the syringes, only to get a finger wagged in my face.

“Step one, wash your hands—properly. Meaning with soap and hot water. For at least a minute.”

“Right.”

Protocols had to be followed. There was no skipping the tedious parts, all of which instilled in me a patience for the process—and for the payoff when things were done right. Mom delighted in turning her kitchen table into a lab. She got my sister and me beakers and flasks, chemicals and condensers, a stethoscope and a microscope. We’d sit together and scour the CENCO (Central Scientific Company) catalogue, then drive to an actual store to pick up our goods, because it was much more fun than waiting for the package to arrive in the mail. One of the many things she ordered for us was a dissecting kit, which she proceeded to teach us how to use.

“Sorry,” I’d tell my friends. “Can’t ride bikes after school because Mom is teaching us how to dissect.” This precipitated a wave of curiosity among my friends. My sister and I dissected dead earthworms that we found lying on the road after a rainstorm. When we went fishing and brought home what we caught, the poor fish were also dissected prior to being cooked and eaten. CENCO also had an array of prepared specimens for purchase and we bought a number of those creatures, including a frog “fixed” in formaldehyde, which we happily dissected. “Anatomy is amazing,” Mom would say. “There’s so much to be learned.”

A few weeks later, one of my friends called. “Hey, Dave,” he said. “My mom went to the butcher shop and brought home a beef heart. What do you think? Should we?” Out came the dissecting kit, except this time we really didn’t know what we were looking at, so a quick consult with Mom helped me understand why there are four chambers in the heart, what the cardiac valves do and what their names are. Despite the ready availability of the TV and other distractions, this was more exciting than any toy we could have played with. In my mind’s eye, I can still picture the muscles of that cow heart and how they worked to pull valves open and closed. Its design was wondrous and enthralling.

When you’re a kid, so much is unknown. So much is controlled by the adult world, so much is beyond your reckoning and understanding, so many things are out of bounds. But Mom invited me to the table of adulthood. By the time I was twelve, she was teaching me how to tie surgical knots and talked to me at length about the amazing things that surgeons were able to do to repair the human body. She encouraged me to study how the body functioned, to explore its inner workings, to discover the mechanisms and mysteries of science. And, you know, in moments when she explored with me, I didn’t feel like a little kid anymore. On the contrary: I felt like a scientist.
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My mom always encouraged me to learn as much as I could about the human body. Here, we’re looking at a neurosurgical drawing at Expo ’67 in Montréal.



Then there was my father. If I got the exploration gene from anybody, it was from him. Originally from Wales, he was a mountaineer. As a young man, he spent a lot of the time climbing and alpine skiing in Western Canada. Today we’d call it heli-skiing, but in those days if you wanted to ski down mountains, you had to climb up on your own with sealskin covers on your skis that stopped you from sliding backward. No fancy helicopters. No chairlifts. No specialized lightweight equipment. To get to the top of the mountain required serious work and skill—all that just to go down once and start at the bottom again.

Dad would climb for the challenge and sheer pleasure of testing his skills to the limit. He summited many peaks, most with names I’ve forgotten, and there is one photo of him in silhouette sitting on a peak, holding his ice ax and looking off into the horizon.

As a young boy, I’d stare at that photo hanging on the wall: the blue skies, the puffy clouds, and the infinite horizon of mountains—and my dad in the middle of it all. Years later, when I saw the Rockies firsthand, my mind went back to that photo. It captured the essence of exploration, the quest to explore beyond the horizon.

When I was young, Dad used to tell me stories about his climbing days, but they didn’t mean much to me then. As Dad grew up, he separated himself from his love for the sport. When you’re a kid and you’re listening to your parents, sometimes you fail to read the significance of what they’re actually trying to tell you, only to figure it out later—sometimes too late. Dad was a very proud Welshman and, characteristic of his generation, would rarely share his emotions. What I’d give to ask him now about all his adventures: how he achieved summits with only the most rudimentary gear, what drove him to start at the bottom, and what kept him wanting to climb to the top. I never knew my dad as a mountaineer, only as a bank manager. It took me years to figure out that he’d given up some of his dreams and passions to raise his family—to raise me.
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My dad, resting at the summit of Mount Shuksan, which he’d just climbed. I’ll always be grateful that he passed his love of exploration on to me.



Dad’s fascination with aviation was a natural precursor to his passion for human spaceflight. He never let go of his love of outer space. He was obsessed with it—especially with the space program. He had a reel-to-reel tape recorder, and he recorded every television program he could about space travel. To this day, I have tapes of the Apollo 11 lunar landing with Walter Cronkite narrating. The phrase “And that’s the way it is” made space exploration seem achievable for me. If that was the way it was for Neil Armstrong and Buzz Aldrin when they landed on the moon on July 20, 1969, maybe that was the way it could be for me.

Because he was an explorer at heart, Dad understood my wanderlust. When I was a kid, Sunday nights were always the same: dinner, followed by watching The Undersea World of Jacques Cousteau, then bath time. I loved Jacques Cousteau. I’d be glued to the screen for the entire sixty minutes. I was amazed by the black-and-white TV images of the serene undersea world set against the infinite gray void of the ocean. There’s the coral, and there are all the fish, but what else is hidden in the gray mist of the underwater horizon? I wondered.

After watching the show, I’d don my face mask and engage in snorkel exploration of the six-inch depths of the bathtub. The visibility in the soapy water, particularly with the accumulated dirt of a weekend exploring the woods, made it impossible to see much. But in my own mind, I was exploring an uncharted reef on some undiscovered atoll.

My first exposure to the undersea world came from watching the TV show Sea Hunt, in which Lloyd Bridges played a U.S. Navy diver. And then the film Thunderball came out, showing James Bond in all those cool underwater scenes. All these events in the world of diving captured my imagination, and while I was still supremely interested in space, it seemed that as a Canadian kid my chances of exploring space were nonexistent.

“So you’re really sure that Canada doesn’t have any astronauts?” I asked my dad, for about the thousandth time.

“I’m afraid not, son.”

“Will we ever have any Canadian astronauts?”

“I don’t know. I hope so. I think so. I think it’s possible. Canadian aerospace engineers are among the best in the world. After all, they designed the Avro Arrow and some of those engineers are now working at NASA. Maybe one day we’ll have Canadian astronauts.”

Prophetic words.

If I couldn’t explore outer space, inner space would have to do.

“Dad, I want to learn to dive.”

Pause. Deliberation. “Okay,” he said. “That sounds good to me.” My collection of space trading cards had broadened to include copies of Skin Diver magazine and clippings from National Geographic of the Canadian diving doctor Joe MacInnis. I would save the fifty cents from my paper route money to buy each issue. It doesn’t sound like much, but that was the equivalent of ten packs of bubble gum—and that was a big deal.

Soon after I pronounced my interest in diving, Dad bought me a diving watch, and one for himself, too. His was a Rolex Submariner like the one James Bond wore in Thunderball. Then, in 1967, when I was twelve, he enrolled me in scuba lessons. If you’re thinking that sounds a little young for someone to learn to scuba dive, you’re right, especially then. The only way I made it into the class was because my father negotiated with the instructor on my behalf.

Dad clarified to me the rules of engagement. “You’re going to be the youngest in the class—by far—and probably the smallest, too. The instructors aren’t thrilled to have you there. But they will let you try . . . on one condition.”

“What’s that?”

“You have to do everything they say and pass all the tests the adults do. And if not, you don’t get your certification. Got it?”

I did. I got it. More than that: I was thrilled! Dad was presenting me with a big challenge and a huge responsibility. He clarified the dangers at length. If I screwed up, if I didn’t listen, or if I made a careless mistake, there was the risk that I could get decompression sickness and really bad things could happen to me. I could actually die.

“Okay,” I assured him. “I’ll do everything I’m told.”

“Good. And one more thing,” he said. “I’m attending the course with you.”

So my father was there for everything. During all the poolside sessions, he sat in the stands and watched. Throughout all the lectures, he sat at a desk nearby and took notes. At home, after the first class, he handed me a binder.

“What’s this?” I asked.

“Your class notes. So you can study.” He’d typed up notes for me, all of them clearly organized and written in language a kid could understand. He did this after every class until that binder was full.

The final exam was one of the biggest challenges of my life. I used all of Dad’s notes and committed to studying exhaustively, which would have shocked my elementary school teachers. The written part of the exam covered the mixed-gas laws, the physics of diving, Dalton’s law of partial pressures, and decompression tables, but the second I was done, I felt pretty good about it. The pool part of the exam was a significant test of strength and endurance, requiring me to show that I was capable of safely getting in and out of the water with a heavy tank on my back, a weight belt, and all the other diving gear. There were three underwater stations on the bottom of the pool, which was fifteen feet deep. Each station was separated to create a thirty-foot triangle. At the first station, I had to take off my tank and weight belt, then hold my breath and swim to the second station, where another tank that I could breathe from awaited. Then I had to take off my mask and fins, tuck them under the equipment, and swim to the third station to breathe from another tank—this time without my face mask on. After demonstrating I could breathe from a tank without wearing a face mask, I had to swim back to the first station and put on my tank, weight belt, mask, and fins, which the instructor had brought over from the second station. This whole regimen had to be completed without going to the surface for air.

My hard work and studying paid off. Shortly after my thirteenth birthday, I became a NAUI (National Association of Underwater Instructors) certified diver and nine years later a NAUI instructor.

When I wasn’t scheming and dreaming about life aquatic, I was looking up into the sky, fascinated by aeronautics and all things related to aviation. Just like Dad. He had been born before the first airplanes were made. He’d witnessed steam engines become diesels, then witnessed trains surpassed by planes, and then the birth of commercial aviation and the first human spaceflights.

We as a family were very fortunate to go on a couple of vacations to Florida. Other people drove, but Dad insisted on flying. He didn’t make a lot of money, but he made enough to save up and give us the gift of flight. I’ll never forget it—my first time on a plane. It was an Eastern Airlines Boeing 707. I would later come to learn that, like the military version, the NASA Boeing 707 was called the KC-135, also affectionately known as the “Vomit Comet” because of its use in our NASA training. When it flies a parabolic arc in the sky similar to the hill on a roller coaster, it creates brief periods of microgravity where everyone—except the pilots—floats freely in the cabin for twenty seconds. After literally falling out of the sky, this rapid descent transitions into a steep climb during which everyone is exposed to slightly more than twice the force of gravity. This can result in pretty significant motion sickness, so much so that those prone to vomiting often begin to feel queasy when they start walking toward the airplane.

But I didn’t know anything about vomit comets back then. Flight travel was calm and civilized—so civilized that we all dressed in our best clothes for the flight. Mom even made sure my hair was combed back neatly, quite uncharacteristic for me. I remember walking out on the tarmac and climbing up the stairs into the plane, a feeling of complete awe overcoming me. I’d packed all my skin-diving equipment into my luggage so that after my voyage into the air I could plunge into the depths of the Florida waters. My gear was such cheap stuff, but I had no idea at the time. To me, it was precious. Once we touched down, I didn’t waste any time before I was swimming into the waves and searching the ocean floor for the creatures I had read about in Cousteau’s Silent World.

Another early and memorable flight experience was when Dad took our family to the Montréal Saint-Hubert Airport to watch the Golden Hawks fly in the Air Force Day air show on June 11, 1960. The Golden Hawks were the Royal Canadian Air Force aerobatic flying team. From 1959 to 1964, they performed hundreds of shows a year with an eight-plane formation, and in 1960, they were commanded by Fern Villeneuve. They were eventually disbanded but later became the Golden Centennaires that flew at Expo ’67 to celebrate Canada’s centennial year, and later still, they became the Snowbirds.

I was spellbound watching six of the gold F-86 Sabre aircraft in perfect formation while the two other pilots weaved around their colleague’s planes.

“You see that?” Dad said, pointing up so high.

“A CF-101 Voodoo!”

“Yes, that’s right.”

“And a CF-104 Starfighter, too!”

“You got it.”

I’m not sure who was more excited by the show, me or him. Dad gave me a pamphlet he’d received that day, commemorating the Golden Hawks and their amazing feats.

“Could be worth something one day, this Golden Hawks booklet. Why don’t you keep it?”

And I did. In 1998, as part of the STS-90 mission, I took Dad’s Golden Hawks pamphlet on board the space shuttle Columbia for my very first flight into space.

The combination of this early exposure to high-performance aircraft and the exploits of the Mercury astronauts solidified my interest in aviation and aerospace exploration. In grade four, when asked to draw something for an art project, I used crayons to create an image of an aircraft flying over my own unique version of the Golden Gate Bridge, with the sun setting in the background. My friends and I played with balsa wood gliders and had innumerable contests to see whose glider would go the farthest. I decided to add jet propulsion to my glider using a small firecracker. I cut the fuse end off to create a solid-propellant rocket. I carefully taped the firecracker turned rocket engine to the balsa wood. When I lit the firecracker, the glider did in fact take off quickly, but just as quickly it burned up in a big fireball. So much for my future as an aerospace engineer.
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