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Praise for Total Immersion from world-class competitors to weekend athletes


“As new thirty-something triathletes with poor swim skills, we’re singing the praises of Total Immersion. After two months of practice, our strength and comfort in the water is so vastly improved that it is mind-boggling. Total Immersion methods are innovative and apply to any skill set. We recommend TI for anyone who needs to improve his or her swim skills, and particularly novice swimmers.”


—Kevin Hirsch and Amy Barnhart


“Total Immersion is a wonderful contribution to swimming. I am so impressed I made it required reading for my swim school teachers and swim team coaches.”


—Forbes Carlile, M.B.E., M.Sc., Australian Olympic Coach


1956 to 1992; Director, Carlile Swimming Organization


(Australia’s leading swim school)


“Total Immersion is the perfect way to teach and coach swimming. The relaxed and effortless improvements made by my swimmers are so impressive. Every time a swimmer finds his or her natural position in the water, he or she begins to move through it in such an efficient manner.”


—Coach Larry Blomberg, Deerfield Beach, Fla.


“The Total Immersion method makes such sense. Now I watch other swimmers beating themselves up while I’m gliding and skating and, better yet, enjoying my workout. It is as if I have a secret. Yes, my laps are happy laps.”


—Barb Lloyd


“Inspiring …With the help of Total Immersion, I swam 50 yards five seconds faster than I ever had before, taking seven fewer strokes than my previous best. For the first time in my life I feel like a swimmer.”


—Keith Weaver


“After swimming the Total Immersion way, I will never go back to the old way of swimming again.”


—Thom Peters


“After swimming poorly for twelve years, two months with Total Immersion have been awesome.”


—Dan and Jackie Cipriani


“I have been so amazed that I can swim faster and have a better stroke. Words cannot fully express how happy I am for this book. Happy laps!”


—Marven T. Ayson
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I dedicate this book to three gentlemen from the world of swimming who enriched my life beyond measure:


To Coach Dick Krempecki, who coached me at St. John’s University, who inspired me to want to be a swimming coach.


To Coach Bill Irwin, who coached me at Manhasset Swim Club, who inspired me to be a swimming coach who teaches.


To Coach Bill Boomer, who opened my eyes to a whole new way of teaching.
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— Introduction —


Let me ask you three questions:


 


1. Does swimming make you feel good—both physically and in overall satisfaction?


2. Do you feel you know what it takes to get better—not guesswork, but guaranteed?


3. Are you progressing steadily—even if slowly—toward greater efficiency and understanding?


If you can’t answer yes to all three questions, if you feel any discomfort, frustration, or confusion about swimming, if you’ve ever had an unsatisfying experience with swim instruction or coaching, it’s not because there’s anything wrong with you. The way you were taught— indeed, even the way you’ve been led to think about swimming—is to blame.


Virtually everyone—the tiny percentage of “natural” swimmers excepted—has had similar experiences. The problem is that while fish and aquatic mammals are ideally designed for moving through water efficiently, we’re not. Virtually everyone’s first swimming attempt is a near-death experience, with a real prospect of drowning if you’re not successful. And it doesn’t get much better after that: Despite the fact that swimming is an essential life skill, it has never been taught correctly. Traditional (i.e., Red Cross) instruction teaches you to not drown rather than to emulate what works so well for fish. If you continue reading, all that is about to change for you!


How Total Immersion Revolutionized Swimming


The first edition of this book was published in 1996. Within months, with neither fanfare nor advertising, it became the world’s best-selling book on swimming. The reason? Everyone who read it began to swim better, and to enjoy swimming more, immediately. They finally understood what really matters in swimming. And they found themselves making steady progress for the first time ever. In the past six years, I’ve heard from thousands of readers, all expressing these sentiments: “Thanks for writing about swimming in a way that makes sense and for making swimming a truly pleasurable activity.”


These messages have been enormously gratifying, as I had really hoped to provide a swimming-improvement method that anyone could understand and follow. Moreover, by practicing what I teach, I’ve reached a personal nirvana where every lap I swim feels blissful. Because I’ve never been a gifted athlete, I became convinced that the joy of swimming well is attainable by everyone, rather than a gift reserved for a talented few. My mission as a teacher has been to bring that gift to as many people as possible.


Enthusiasm for the TI approach—from all manner of swimmers, from novices to national champions (and coaches and teachers, too)—confirms that Total Immersion works! It doesn’t matter if you’re age three or forty-three or seventy-three—or whether you’ve never swum before or have set bushels of records. Total Immersion can turn anyone into a swimmer or make you a better swimmer than you are now.


In the past few years, TI has become a “movement.” Virtually everyone who has been introduced to TI, after reading the book, attending a TI workshop, or even watching a TI swimmer glide back and forth in the local pool has recognized that, as the title promises, it’s revolutionary. Dan Schaffer, of Brooklyn, New York, recently wrote me that after his first experiences of teaching TI, the unvarying enthusiasm of his students convinced him that “fifty years from now, if someone decided to write a definitive history of swimming, your book would be cited as the main influence for when swimming changed.”


Total Immersion teaches swimming in a way that no one ever has before. We call the TI method Fishlike Swimming, and the way swimming is usually taught Human Swimming. Conventional teachers and coaches focus on pulling, kicking, muscling your way through the water and endless laps to condition you for the ordeal of more and more laps—activities that mainly reinforce all that is wasteful about Human Swimming. TI instructors teach you to be balanced, slippery, and fluent—and to devote your pool time to thoughtful practice that turns these efficient movements into rock-solid habits.


Here is how TI will change your swimming:


 


• You’ll learn to be Fishlike. Rather than churning out endless laps of pulling and kicking, you’ll learn to swim with the effortless grace of fish. You’ll feel the difference from your very first lap of intelligent, purposeful TI practice.


• You’ll learn the qualities of beautiful swimming as well as the mechanics. While your initial goal is probably to swim faster, you’ll quickly realize that it’s far more important—and more satisfying—to swim with grace, flow, and economy. Speed will surely follow if you first master ease.


• You’ll achieve transformation along with fluid strokes. TI, alone among all swimming-improvement programs, teaches swimming as a practice—in the same mindful spirit as yoga or tai chi. By swimming the TI way you’ll sharpen the mind-body connection leading to heightened self-awareness and self-mastery, and greater physical and mental well-being.


• You’ll master swimming as an art. TI emphasizes the same studied precision and refinement taught by martial-arts masters. You’ll start with simple skills and movements, will progress by small, easily mastered steps, and will thrive on the attention to detail and the logical sequence of progressive skills.


Overnight your swimming will be transformed from “following the black line” into a “moving meditation” that always feels good and is as mentally engaging as it is physically pleasurable. That’s important because if you swim for the sheer pleasure of it—rather than from a sense of obligation—you’ll swim for life. And as we’ve found, even if your primary reason for swimming is to win races, the movements that feel the best are also those that help you swim your best.


What’s New in This Edition?


The book Total Immersion, as originally published, has worked wonderfully for thousands of swimmers. Yet the process we use to teach Fish-like Swimming, as described in chapter 8, has been dramatically refined as the result of thousands of teaching experiences since 1996. By 2001, our instructional sequence had become easier for every student to learn and the progression from basic drills to advanced drills to whole-stroke swimming had also become far more seamless. Only two of the twelve steps described in the original chapter 8 remain in the fourteen steps of the updated sequence. Our new learning sequence was working so much better that I thought it essential to update this book.


Chapters 1 to 7 remain unchanged from before, as they still explain simply and clearly why swimming lap after lap has done little for you and why slipping your body through the smallest possible “hole” in the water has far more of an impact on your swimming than how you use your hands to push water toward your feet. Once you’ve read chapters 1 to 3, go ahead and dive right into Lessons 1 and 2 in chapter 8. These body-balancing-and-streamlining exercises are the foundation of everything to come. The skill drills in chapter 8 are so simple you could really start doing them without any preparation, but they’ll mean more— and possibly work faster for you—if you understand why they work, how they’ll feel when you get them right, and how you’ll gradually integrate them into your regular swimming, which is covered in chapters 4 to 7.


Once you begin swimming in a new way, you should practice differently, and part 2 shows you how, explaining how and why “conditioning is something that happens to you while you’re practicing good technique.” You’ll see that from now on, “mastering flow and eliminating struggle” always comes before “muscle power.”


Fishlike Swimming is something people want to enjoy for a long time, and the advice in part 3 on strength training, weight loss, and in-5 jury prevention will help make that possible. So will the exciting possibilities for doing things you may never have tried—from swimming in open water to competing in Masters Swimming or a postal meet where you mail in your times.


The message is simple: Forget everything you’ve heard about swimming; the old way is difficult to follow, frustrating, and wastes your energy and time by concentrating on the wrong things. To become a good swimmer you need neither brawn nor youth, neither great athleticism nor impressive endurance. You need fluent movement and an intelligent, thoughtful approach to making Flow a habit. With this book as your guide, you’ll have both.
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Swimming Laps and Going Nowhere


It’s no mystery why people have trouble swimming as fast or as far or as smoothly as they’d like: Most of them are doing it backward. “Don’t worry if your form’s not perfect,” coaches and instructors have always assured us. “Just get those laps in. Eventually, you’ll be fit enough to develop a smoother, stronger stroke.” It really works the other way around, but that’s not how it’s been taught.


Until now. Let me tell you how I came to discover what good swimming is really all about, and what this means to anyone who would rather spend his or her time growing faster and smoother instead of just growing tired—and who wants to do it all as quickly as possible.


But first, a confession. I’m addicted to the sport of swimming. I leave my house at 5:30 most mornings to keep my daily swimming “appointment,” I compete in meets and open-water events whenever I can, and last but not least, I earn my living teaching other adults how to become addicted too.


Hard to imagine it any other way because, in my opinion, swimming is more fun than anything else you can do with your clothes on. It feels great and, no matter how hard the workout, you’re left so refreshed, so energized, that for the rest of the day no challenge seems too great.


Name one other workout that can do that. After running, I ache all day long and often into the next. Cycling is fun and is certainly fine exercise, but only as long as the sun’s up and it’s not cold or wet out. Weight training is excellent, but by the time I’m done, it’s all I can do to carry my gym bag back to the car.


Swimming’s different. I always feel better after my workout than I did before. That’s what makes it so easy to leave a comfortable bed even before sunup on a frosty morning, or on a sultry summer predawn, to get to the pool on time.


Perhaps calling swimming “the ideal exercise” is a little strong, but it would be hard to find a better contender for the title. It makes your heart and lungs work more efficiently, enhances muscle strength and endurance, improves flexibility, and helps reduce stress. Yet swimming is easier on the joints than anything else that gets your heart rate up. Unless you count cross-country skiing, swimming uses more muscles than all other exercises. And it’s the only one that can legitimately make you feel weightless and free.


Tired of the battle scars of other aerobic sports? Swimming is about as injury-free as they come. Gone are the bone-jarring shocks of land sports, so gone too are the joint and back injuries that plague so many joggers and cyclists. The water is also kinder to your muscles. Its massaging effect and the steady, even resistance it provides eliminate much of the postworkout muscle soreness so common in land sports.


Overheating is also nearly impossible in swimming. Water conducts heat from the body twenty times better than air does, so you can train at much higher intensities—in summer particularly—without the dehydration and potential heat exhaustion common “ashore.”


And swimming is an equal opportunity sport. Even if your weight, a physical handicap, or an injury would normally keep you out of action on land, you can probably swim. In fact, many land athletes use swimming to regain strength and fitness after an injury, far sooner than they could by returning to their main sport.


Joints growing stiffer with time? One of the most important reasons for an adult to swim is to increase flexibility, because this sport promotes joint mobility better than any other aerobic exercise. And while swimming’s no fountain of cardiological youth, a 1988 study by cardiologists and exercise physiologists at the University of Texas Health Science Center in Dallas showed that inactive adults improved their heart function significantly within just three months of beginning a swim-training program. Their hearts beat more slowly and powerfully and circulated blood more effectively. Regular swimmers have also been shown to have lower blood pressures, slower pulse rates, and much greater exercise tolerance than other people their age. On top of all this, the aerobic benefits of swimming one mile are equal to those of running four miles.


None of this mattered—since little of it was known anyway—when I swam in college. Swim training was simple then: You stepped up and took your medicine. Take enough of it as often as possible and you’d win the race you were training for. It was supposed to hurt, or you had no business calling yourself a competitive swimmer. And who could ask questions when your heart was always pounding and your muscles never stopped aching?


But the time for questions was coming, and it finally started during a thirty-plus-year coaching stint after college. At last, I could watch other swimmers from the pool deck as only a coach can. What an eye-opener! I finally realized that somehow, for some reason, a gifted few were able to swim extremely well without even breathing hard. It turned out to be no illusion. During some personal coaching, I was astounded to find they could, in fact, swim that well with comparatively little effort. And apparently it was that efficiency, not any unusual capacity for grueling work, that kept them consistently ahead of their competitors.


Was this an inbred gift or could it be taught, I wondered. Too soon to know for sure, but the signs were already there. Time after time, average swimmers would suddenly start improving when I stopped them from doing nothing but beating themselves up with hard training and started them on drills and exercises that let them use their existing power better.


Truth to tell, I enjoyed “cheating the system.” By teaching my athletes to be more efficient than their rivals, I gave them an edge they could use to outperform swimmers who trained for many more hours—all of which saved me a lot of time on deck. Let’s be honest: Even a dedicated swim coach doesn’t relish countless hours watching people grind out endless laps. And as I became a “stroke teacher” more than a workout monitor, I no longer had to.


Then, in 1988, everything began to fall into place and the real secrets of successful swimming became more obvious. That was the fateful year I met Bill Boomer and subsequently left college coaching to work exclusively with adults. Boomer, whom I refer to so often in my workshops that some campers probably think they’ve met him, was swimming coach at the University of Rochester in upstate New York. Though relatively unknown in the wider world of American swimming, Boomer had a cult following among other college coaches in the region, coaches whose teams regularly faced his—and not often successfully. His ideas about swimming were considered radical, even revolutionary, and obviously worth listening to.


One memorable day, Boomer addressed a coaches’ clinic I happened to be attending. Speaker after speaker had gone on and on about how they trained their swimmers by “building the engine and fuel tank,” so to speak—throwing enough hard work at them that their bodies had no choice but to build endurance.


Then Boomer took the podium and dropped his bomb. He posed an obvious question, but one I’d never heard in two decades of attending such meetings: “How can we teach people to swim, at any given speed, with less effort?” His answer was just as disarming, and just as radical: “By reshaping the vessel.” After all, swimmers had a lot in common with boats, and like a naval architect Boomer knew there were ways to improve the efficiency of their “hull designs.”


Detroit had been doing it with cars since the price of fuel shot out of sight in the early 1970s, but no one until Boomer had thought of visualizing swimming the same way. Apparently he simply had the advantage of fresh eyes and an open mind, since he hadn’t even been a swimmer himself, studying movement science in school and coaching soccer and track. So Boomer came to swimming minus the usual baggage of how things “ought” to be done and with a deep understanding of the way the human body moves. That enabled him to see things the rest of us had missed.


Boomer didn’t have to tell me twice. I knew right away that he was on to something, and working exclusively with adults gave me the unique opportunity to test it, develop it, and refine it. My Total Immersion workshops began concentrating on something no other swim coach in America had ever done: teaching swimming technique instead of giving workouts. In a sense, I was becoming more like a golf or tennis pro than a workout planner.


And the adult swimmers I was already specializing in were the ideal athletes to develop this with. As my training program grew far more sophisticated than just “more laps, more laps” and essentially became a program of precise technique, I had to make advanced skills easy to practice for older swimmers, most of whom had little experience in the sport and little understanding of what really made them move in the pool. None of us would get anywhere unless I figured out a way to distill relatively complex and advanced ideas into a series of simple, logical practice exercises that anyone could do. And since I had to travel to pools all over the United States each week, teaching a new group of students every time in just a few short days, the program had to be easily understood, quickly absorbed, and simple to practice after I was gone.


That was thousands of swimmers ago. Over the last few years my students have also been my partners in a long-running laboratory, making clear which instructions were too hard to understand or produced negligible results, helping me refine the ones that showed the most promise, and always being part of the search for a better, simpler, more direct route to better swimming.


Along the way, I learned that the usual “swim-your-laps” advice was not only ineffective; it could actually be harmful. If your form is making swimming difficult for you and you practice that form over and over, “following the black line,” it’s going to become more than bad form. It will become a bad habit. A hard-to-break one too, when you finally decide to.


Today, there’s no question that swimming cannot be thoroughly understood nor effectively taught unless it’s seen for what it is: primarily a skill sport like golf, tennis, or even skiing, rather than a power or endurance sport like running or cycling. And harder yet for people to accept is the fact that your skill is far more powerfully influenced by how you position and move your torso, or core, than by what you do with your arms and legs. Fanciful theory? Not at all. As you’ll see later in this book, the world’s top swimming scientists have discovered this to be true as they studied how world record holders swim.


A beautifully efficient stroke and the effortless swimming it makes possible are not prizes reserved for the lucky few who got them as gifts of nature or spent most of their waking adolescent hours grooming them. They can be taught. Contrary to much of the swimming advice you still hear, great technique is not an asset that carries a staggering price.


Lou Fiorina, an exceptional teacher who has coached with me at Total Immersion workshops, knows that now. But he didn’t always. Fiorina remembers that when he watched Rowdy Gaines and Tracy Caulkins, both legends of American swimming, putting on a demonstration at a children’s clinic several years ago, he thought, They’re so fluid and graceful moving up and down the pool. You must have to be amazingly gifted to swim like that. Some months later, he went to another clinic. This time Bill Boomer was teaching a group of average college swimmers, and Fiorina was astounded by what was going on. “As I watched, I could see their strokes begin to show a lot of the same grace and elegance [as those of Gaines and Caulkins], and I suddenly realized that this stuff was teachable, that ordinary swimmers could learn to swim like elite athletes, and they could learn it fairly quickly.”


Today they are doing just that at Total Immersion Weekend Work shops, using the exact principles you’ll learn in this book, principles that are easily mastered by swimmers of any age. I’ve seen athletes in their seventies and eighties use these principles to improve their swim times and their fitness, and get the best possible workout in the bargain—doubling the payback from their pool time. The techniques are captured in a set of simple-to-learn skill drills, sequenced into a self-taught system different from anything you’ll find anyplace else. Even athletes proficient in other sports but inexperienced as swimmers have learned to swim with an amazing degree of efficiency and beauty. This program can make any swimmer his or her own best coach.


Every minute of Total Immersion pool time is devoted to building proper technique, not by grinding out more and harder laps but by concentrating on fewer, easier, and more purposeful laps—stopping time-wasting “workouts” and focusing on efficient and effective “practice.” Today, most swimmers who come to a Total Immersion workshop have been swimming for months or even years without seeing any progress. I hope I don’t sound like a carnival barker when I tell you that when they learn the Total Immersion method, they begin to feel better and see improvement in their swimming almost immediately. You can too.


Where do the workouts go? Oh, you’ll eventually do some speed and stamina training, but in the beginning at least, your fitness is an automatic dividend of skill building. If you want to improve your tennis game, do you spend forty minutes running back and forth between the baselines, getting in shape to chase shots? Not likely. You improve your tennis game by practicing your stroke for forty or forty-five minutes and, as you improve your game, you build the fitness you need to play tennis. We do the same thing in the pool, which is why I always open Total Immersion workshops with what I hope is welcome news to time-starved swimmers: “Here, fitness is something that happens to you while you practice good technique.”


That’s not just good news, it’s good science. We now know that while conditioning matters, it doesn’t matter nearly as much as we’ve been told. In fact, the world’s top researchers estimate that champion swimmers owe about 70 percent of their great performance to perfect stroke mechanics and only around 30 percent to their fitness—a statistic you’ll meet again and again in this book as we develop your new Total Immersion coaching strategy. For the rest of us “nonchamps,” stroke efficiency is even more crucial, controlling perhaps 90 percent of our performance. Think about it. A new swimmer who does a quarter mile in ten minutes might shave five or ten seconds by whipping himself into better shape. But he could lop off a healthy 50 to 55 seconds simply by learning how to move more efficiently through the water.


Make no mistake: A good, efficient swimming stroke is one of life’s more complicated skills, far more difficult to perfect than the ideal golf swing or the picture-perfect tennis serve. You can’t come close without some expert instruction. But good teachers for adults have been hard to find, teachers who don’t drown you in such a baffling sea of detail on how to move your arm every inch of the way that you forget which arm you’re moving in the first place.


Worse yet, your armstroke actually has a very limited impact on how fast you move through the water. Take a horribly inefficient one and make it nearly perfect, and you might eke out a 5 percent or 10 percent increase in speed. That’s because water is 1,000 times denser than air and throws huge drag forces against anyone who doesn’t know the tricks of becoming slippery. Learning to cut that drag by improving your body position could well give you a 20 percent to 30 percent speed boost in just a day or two. It happens all the time at Total Immersion weekend workshops.


That’s why we teach swimming “from the inside out,” just the way you’ll learn it in this book. First, we show you how to get the body balanced, streamlined, and stabilized. Then, we get to work on your propulsion system—but only the parts that matter.


This way opens a world of new rewards. With your body working as it was meant to, swimming becomes a pleasure all by itself, not just an exercise or a sport to compete in. And when you concentrate on form, which is the key to this program, you will not only become fit and efficient, you’ll also find yourself developing an inner focus, like students of yoga or tai chi.


Grace, speed, technical proficiency, fitness, and peace of mind. Wait a minute—is this a swimming book or a whole human potential movement? You’ll find the answer in the following pages, so let’s get started. It’s swimming we’re going to be talking about, and you’ve no time to be skeptical. You’ve got more important things to do.
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Swim Better Without Getting Any Stronger? Yes!


I wasn’t always smart about swimming. In fact, like most everyone who competed in college, I spent four years doing it all wrong—though nobody realized it was wrong back then. No pain, no gain, we were warned. So hour after wearying hour, we put up with the pain. Some of us got results; many of us got more than a little frustrated from time to time. The problem was simple: We were working very hard to accomplish the wrong things. And to this day, too many people are still putting themselves through that dead-end kind of drudgery.


It happened like this. Early in my freshman season—still a stranger to serious daily training—I was timed for my first 1650-yard swim, swimming’s so-called metric mile. It took me about twenty-two minutes. The top swimmers in our conference were a good four minutes faster, so if I wanted to get anywhere in distance swimming, I had my work cut out for me. And the only way I could figure out to do that was to speed up my stroke—exactly what most improvement-minded swimmers think even today. Hands move faster, body goes faster. What could be simpler? Besides, nobody bothered to disagree.


So each afternoon, my practice strategy was as simple as it gets: move the arms as fast as I could for as long as I could. Makes you tired in a hurry, I quickly found out, but I figured that by doing it every day I’d get used to it—you know, teach my body to laugh at fatigue. And there was a certain medieval logic to it anyway. After diving into this punishment for two hours and 240 laps every afternoon in practice, race day felt like a breeze. It was over in under twenty minutes and 66 laps. What a snap! Call it primitive sport psychology, but I hadn’t a doubt in the world I was doing the right thing.


And sure enough, within two years I had achieved my goal: swimming 18 minutes, to score in the Eastern Collegiate Championships. Victory! As I dragged myself out of the pool after finishing, the timer in my lane exclaimed, “I’ve never seen anyone move their arms that fast for that long!”


“Thanks,” I muttered.


Neither of us understood at the time that it was not a compliment.


But I eventually found out. Because even though at that point I’d been training seriously for only two years. I never swam any faster. I had wrung all the potential out of my strategy. There was noplace else to find more speed.


Though I didn’t realize it at the time—still doggedly determined to find some way to work harder yet—I had crashed into the limits of the most basic rule that governs how you produce swimming speed: V = SL × SR. Velocity (V) is a product of how far you travel on each stroke (stroke length or SL) multiplied by how fast you take each stroke (stroke rate or SR). As you begin to approach the upper limits of how quickly you can move your arms, you can usually speed them up even more only by decreasing your stroke length. So it’s a zero-sum game. Increase one and decrease the other by the same amount and your product—velocity—doesn’t budge. Worse yet, you’re burning up much more energy to achieve nothing. During my final two years of hard work in college, I perfected that frustrating formula.


But all that was about to change. The summer after graduation, I took my first coaching job. Finally I could analyze swimming from a comfortable position on the deck, a vastly improved perspective to determine what makes people fast in the water over what I’d had as a swimmer, frothing up and down the pool in a haze of pain. And from day one, it struck me plain as day: The fastest swimmers made it look the easiest.


The eggbeaters churning busily were all in the slower lanes, struggling in the wake of people who seemed to glide almost casually up and down. Could I have actually looked like those ineffectual water choppers? No doubt. So I staked out my first mission as a coach: to save my swimmers from repeating my mistakes. Instead of simply driving them to work as hard as possible, I would try to figure out what allowed my best swimmers to make it look so easy, then teach it to everyone else.


I operated on that instinct for the next twelve years, and it worked. Then, in 1984, we began to find out why. In a study conducted at the U.S. Olympic Swimming Trials, Bill Boomer and some sports science colleagues from the University of Rochester filmed every length swum by every swimmer in twenty-six men’s and women’s events over six days, a total of more than seven hundred demonstrations by some of the world’s best of how to swim as fast as a human can.


Over and over, what they found was that 80 percent of the time, the fastest swimmers took the fewest strokes. And it was no fluke. Four years later, a similar study by Penn State researchers at the 1988 Olympics produced the same result. The swiftest swimmers were always the most efficient.


So how could anyone learn to swim better and faster? We now had the answer: Work longer, not faster, strokes. In my own practices today, three decades removed from the disappointments of my college days, that’s why I care less about how many yards I total than about how many yards I travel on each stroke. And that’s why I never judge myself just by the pace clock when I’m trying to swim faster. Instead, I also measure how many additional strokes I need to gain that speed. In other words, what’s it costing me?


So goal one for anyone who wants to swim better and faster is a longer stroke. This can happen in two ways: (1) more push—using your hands and feet to thrust your body farther through the water by making each stroke as powerful as possible; and (2) less drag—shaping your body so it’s more friction-free, allowing it to travel farther with the power each of your strokes is already producing.


Of course, in the water your instincts “know” just what to do. Pull harder, kick harder, spin your arms faster. All wrong, of course. That’s how I squandered four years of college swimming. Too bad I didn’t know then what twenty-five years of coaching has taught me about how the world’s best swimmers actually produce their speed. Most of it comes from how well they shape and position their bodies to eliminate drag and become more “slippery”—relatively little from how they use their hands and arms to push the water around.


A freestyler sprinting at world-record pace puts out over a thousand watts of power to “streak” down the pool at a paltry 5 mph. Yet fish have been clocked at 68 mph—as fast as a cheetah can run—with amazingly little energy expenditure. A 100-ton blue whale, cruising at 20 mph, should require some 448 horsepower, according to the calculations of Georgia Tech physics professor Vincent Mallette, but in fact gets by with fewer than 70. A dolphin also uses only about one eighth the power that simple physics says it should.


The human being, land-adapted for millions of years, struggles awkwardly when trying to propel himself through a substance 1,000 times denser than air. Every movement is bought at an extravagant cost in energy. To double speed in the water requires eight times as much power output. To swim but 10 percent faster requires a 33 percent increase in power. In the water, drag is everything. Active streamlining— avoiding water’s drag—is the marine mammal’s secret. And that, by shaping and positioning the body sleekly, rather than trying to pull powerfully, is the easiest way for humans to become more fishlike. In fact, kinesiologists estimate at least 70 percent of your swimming performance is determined by how well you streamline your body and only 30 percent by how fit or powerful you are.


So now we can begin to make that swimming-speed formula, V = S × SR, work for us instead of against us. First, you have to learn how to position your body so it moves as far as it possibly can with each stroke (SL); then you have to get fit enough to take those strokes at a higher rate (SR). But not too high.


Virtually every swimmer I see already has all the SR they’ll ever need; it’s the SL they’re lacking. They always make their most dramatic improvements when they give up a bit of their SR in order to gain a lot of SL. So I always counsel swimmers to work on their SL first. Besides, energy consumption increases as a cube of muscle movement speed, so stroking twice as fast burns eight times as much energy. Not a great return on your investment.


I spent four years of college swimming trying to maximize SR and ignoring SL. No wonder I hit a speed ceiling. SL goes up when you use your brain. SR can only improve when you work on brawn, so its improvements are short-term and certainly can’t go on forever. If you not only want to swim well but expect to do it for a lifetime, just look at the balance sheet. Then tell me which part of the swimming-speed equation you’d rather work on:


    [image: image] SL is skill-oriented. You get better by improving your body’s position or profile.


    [image: image] SR is training-oriented. You have to work hard to build up your muscles and energy systems to make those limbs move fast.


    [image: image] SL improvements depend on brain-power. You use your knowledge, body awareness, and concentration to maintain sleek, efficient positions in the water. That’s nervous system—instead of aerobic system—training. The energy cost is minimal.


    [image: image] SR improvements depend on working your heart and lungs harder— much harder.


    [image: image] SL can be improved at any age. There’s no such thing as “too old,” because it’s skill-oriented, and our ability to learn or improve SL remains acute far into our seventies, allowing smart swimmers to gain speed well into middle age and beyond.


    [image: image] SR is age-limited. Eventually, your muscles just won’t move any faster. The fuel for a high SR is provided by your aerobic capacity—the total amount of oxygen your muscles can burn to produce energy—which usually peaks at about age forty. That means your ability to increase your SR peaks too.


    [image: image] SL improvements are permanent. Skills, once learned, become permanently imprinted in our “muscle memory.” Invest time and effort in improving your SL and you won’t lose it when you take a break from training.


    [image: image] SR improvements are temporary. They demand fitness and fitness is transient, as anyone who’s had to quit working out for a couple of weeks can tell you. Stay away just a little too long and you’re right back where you started, forced to do the work all over again to rebuild that capacity.


The best—and smartest—of the world’s elite swimmers try to eke out further speed increases with the least effort by splitting the difference. If your stroke gets longer but the rate stays the same, you will swim faster. If your stroke rate goes up and you manage to keep the length the same, you will also swim faster. But if you increase both by just a little bit, you will swim much faster. They establish SL first, then try to gradually increase SR, giving up the least possible SL in return. It’s a delicate trade-off and one that the most successful swimmers practice unrelentingly.


Let’s go back to that little speed statistic I mentioned earlier, the one about 70 percent of your ability to improve your stroke length coming from eliminating more of the water’s drag on your body. It’s not only true, it’s the key to how great swimmers make their remarkable speeds look so graceful and effortless. That’s no illusion. Relatively speaking, they are effortless. And learning to glide as far as possible after each stroke is the single most powerful skill they know. So we clearly want to devote the majority of our time and effort to becoming better “eliminators” when we swim.


It’s a two-part strategy. First, play the game below the average speed line on your velocity curve (see illustration). Though you probably don’t realize it, your body doesn’t move at a constant swimming speed. During every stroke cycle, you accelerate and decelerate like a driver gently pressing and releasing the gas pedal. As you begin your stroke, the position of your arm and shoulder offers little leverage or power. Pull farther under your body toward your hips, and your arm moves into a much more effective position, one where the powerful torso muscles begin to help out. Up goes your speed. Then, as you finish the stroke and slice your hand out of the water, you begin to lose speed again. And you’ll continue losing it until your other hand starts the next cycle.


Most people strain to swim faster by pulling or kicking harder or turning their arms over faster. They’re trying to push the top of that speed curve a little higher before it slopes back down on the other side. Very wasteful. But if they worked on another part of the curve instead, they’d get where they’re going faster and with much less exertion.


[image: image]


True swimming speed, of course, is not the top of the curve at all but the line that runs through the curve midway between the peaks and valleys—the average of your fastest and slowest progress during each stroke cycle. The amount of drag the water throws against your body is determined, in part, by how fast you’re moving, and drag is much higher at the top of the velocity curve than at the bottom. So if you try to gain speed at the top of the curve, you bang up against a figurative brick wall. But there’s far less resistance to speed improvement at the bottom, making it a smarter place to get faster.


That’s why what you do between strokes is actually more important than how you take the stroke. Look at the illustration. Where is your body moving slowest, which is just where you can most easily add speed? Right. During the recovery. So keep your body long, balanced, and sleek during the recovery, and you’ll boost performance far faster than anything you can do at the moment with your hand.


It’s welcome—and extremely unexpected—news to people who all their lives have been told that pulling and kicking harder and faster is the way to gain swimming speed. When I spring this fact on swimmers at my Total Immersion adult swim camps, they realize that what we’ll be learning there, just as we’ll learn in this book, is an assault on the conventional wisdom of swimming. It does nothing less than turn upside down and inside out the common understanding of what good swimming is all about. Great swimmers move so fast and take so few strokes not simply because they stroke powerfully but because their bodies keep slicing forward—quickly—for a long time after each one.


[image: image]


And it’s an ability all of you can improve, whether you’re headed for the Olympics or just for the Y. You may have a perfectly fine stroke and still take too many, because your body lurches too abruptly to a halt after each one. You have no choice but to keep those arms turning over because you don’t conserve the momentum you do create.


You need to learn a few tricks that will make you more slippery. They come naturally to fish, but the rest of us can pick them up too, once we know what they are. By the end of the next chapter, you will.
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The Slippery Swimmer


Resistance—it’s just what you want in the weight room, but it gets in your way in other sports. If you’ve ever struggled to bicycle straight into a 30-mph headwind, you know why tapered helmets, Aerobars, even aerodynamic water bottles, were invented: to make you as compact and slippery as possible. The less surface area the air has to push on, the easier you move.


And in swimming you move through a medium that’s 1,000 times denser than air! So while the need to become as streamlined as possible in swimming may be less evident because of the slower speeds you attain, it’s actually more important. All efficient swimmers—which means nearly all the fast ones—seem to have a more instinctive sense of how to keep their bodies in the best position for slipping easily through the water, gliding as far as possible with the least possible effort.
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