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We all have someone in our lives who affects us immeasurably.

Maybe that person is a parent, teacher, or friend.

Maybe that person gave us just enough encouragement at a critical moment, even if at the time we didn’t think it was enough.

Or maybe that person didn’t always have our best interests in mind, but instead acted in ways that forced us to learn the rules of life.

Maybe what that person didn’t give us made us who we are today.

This book is dedicated to my late father.

He’s the reason I’m here.
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INTRODUCTION

THE NERVE OF THIS GUY!

If you saw me walking down the street, your first thought wouldn’t be, “Hey, that guy looks like a neurophysiologist.” You’d probably guess that I’m a musclehead, which is fine. That’s exactly what I am. And if you guessed that I make my living using my brawn as much as my brain, I’d still take it as a compliment. I used to work as a nightclub bouncer, asking belligerent drunks to leave the premises and not taking “no” for an answer. It’s a tough job, and I feel fortunate to have gotten out with minimal scar tissue.

But I’m also a science geek who has a master’s degree from the University of Arizona, with a focus on neurophysiology, the study of how the nervous system works in conjunction with the muscles to enable movement and improve human performance. My interest in the subject isn’t remotely academic: I want to know everything I can about making the human body bigger, stronger, faster, and leaner. As soon as I think I’ve come across information that applies to those goals, I try it out in my own workouts. If it works for me, I try it with the clients and athletes I train for a living. And if it works for them, I write about it.

I’ve been writing for T-Nation, an online bodybuilding magazine, since 2000. If you had heard of me before you came across this book, that’s probably why. Each article I write is typically seen by tens of thousands of readers, and some articles have generated hundreds of comments, as well as discussions that spill over to other sites that aren’t affiliated with T-Nation. Those discussions can get heated, and some even turn vicious. But I’ve been around long enough to realize that heat and hate always accompany a genuine paradigm shift, even in something as apolitical as strength training.

When one of my articles gains traction, it’s usually because I’ve challenged a long-practiced and long-accepted idea. A few years ago, for example, everyone agreed that the best way to build muscle mass was with sets of 8 to 12 repetitions of each exercise in your workout program. If you did fewer repetitions, you were building strength at the expense of muscle size. I flipped that around, showing readers that working with heavy weights and relatively low repetitions—3 to 5 per set—would build size and strength simultaneously. In fact, I argued, heavy weights are the best tool for building muscle mass.

That’s not just my opinion; it’s one of the most basic rules of exercise science. You can’t pass a course in exercise physiology without knowing this rule. Yet, almost every trainer and strength coach ignores it as soon as he leaves the classroom.

It’s called the size principle, which I explain in detail in Chapter 2. The executive summary is this: Muscle fibers come in different sizes and have different roles. But your body always uses them in the same order, with the smallest fibers going first and the biggest fibers only going into action when you absolutely need to generate all-out strength and power for a single, isolated action.

So I questioned the idea that the best way to build bigger muscles is with techniques that couldn’t possibly employ all the fibers within those muscles.

Here’s an analogy:

Imagine that you’ve bought a company, only to discover that a percentage of your employees sit around all day with nothing to do. And imagine that the previous owner of the company had done this deliberately, thinking it was a good idea to employ people who didn’t have any actual work to perform. If you wanted to make that company succeed, the first thing you’d do is … well, to be realistic, most business owners would lay off all those workers. But you’re smarter than most, and when you look at those workers, you realize they’re incredibly skilled in one particular area of your business, an area that the previous owner had neglected. When you give them work to do in that area, your business immediately generates more revenue, at the same cost. After all, you were paying the workers anyway. Now you’re paying them and getting something in return.

The admonition to use heavy weights with low reps proved to be both popular and effective. For many lifters, the one thing they hadn’t tried was working with heavier weights. I’ve heard this from more readers than I could ever count. They’d been told for decades that lifting near-maximum weights was both dangerous and ineffective for building muscle.

Why were they told that? The standard explanation—that heavy weights would make their muscles stronger but not bigger—is a truly breathtaking misunderstanding of basic exercise science. Why wouldn’t stronger muscles also be bigger, all else being equal? Or, put another way, why would muscles get bigger unless they needed to get stronger? Why would your body add muscle tissue unless there’s a functional reason for it to be there?

I wasn’t the first lifter to see the light, of course. Not even close. Coaches and trainers and athletes have observed throughout history that lifting heavy things makes humans bigger and stronger. If the Neanderthals had invented gyms before they went extinct, they might very well have figured it out before humans did.

That said, the pursuit of muscle size has always been the bastard stepchild of exercise science theory and practical application. There’s a reason why thousands of scientists today work to expand our knowledge of strength training, while there’s no recognized discipline called size training. In the lab, an increase in muscle size is regarded as the by-product of an increase in strength. In the gym, an increase in strength is seen as the by-product of an increase in size. And in the places where the best strength coaches work with the best athletes, size and strength are both by-products of improved performance. If the process of making a sprinter faster also makes his muscles bigger and stronger, that’s fine—as long as the athlete keeps getting faster.

The three groups I’ve just described—lab rats, gym rats, and performance rats—don’t talk to each other. Or maybe I should say they tend to talk past each other. They’re all concerned with the same things. They just talk about them in different ways.

Which brings me back to my breakthrough as a popular giver of advice. I told readers to do something that many, many people before me had figured out. It wouldn’t be basic science if everyone who studied science weren’t aware of it. But nobody was telling the gym rats what everyone in the labs and high-performance training centers knew, understood, and sometimes even implemented. In fact, for the past 4 decades, if not longer, aspiring bodybuilders and muscleheads have been told to do the opposite.

That’s why most of the lifters you see in gyms, and a lot of the people reading this book, believe that the best way to build muscle is with moderate weights used in high-volume workouts involving lots of sets and reps of lots of different exercises. (Chapter 3 gives the full story of why so many people are so confused about the best way to build muscle.)

On one level, what I’d told readers was ridiculously simple, and I could have retired right then, knowing I’d left my fellow muscle-heads with enough information to make real improvements.

But on another level, I knew there was more for me to learn, and more to share. That’s where the neurophysiology comes in. The more I learned about the way the nervous system works, and how it recovers from the work it does, the more I realized that this was some of the most important information a musclehead should have.

Specifically, I started thinking beyond the relationship between the amount of weight you lift and the size of the muscles you build. I focused on the speed at which you lift, and how it affects the parts of the nervous system that control your favorite muscles. The more I looked into it, the more I began to suspect that maybe we had this whole thing backward: Instead of thinking mainly in terms of the weight on the bar, maybe we should redirect our attention to how fast we can move it. After all, the weights are tools for building muscle, no more, no less. It’s how we use the tools that determines the results we get from our workouts. And the basic science seemed pretty clear that the best way to use the tools was at the fastest speed possible.

I talked to others in my field—people who, like me, were muscleheads first but lived double lives as scientists or performance specialists. They agreed that the idea made sense. So I wrote an article for T-Nation called “Everything Is About to Change.”

In retrospect, the title was a bit overenthusiastic. As many helpful Internet experts pointed out, my argument about the importance of lifting speed is not new to power athletes. Weightlifters, discus throwers, sprinters, and many others whose performance depends on a high-speed application of strength have known for decades that they have to train fast to get fast. A guy who aspires to Olympic gold in the shot put would never waste his time lifting weights at slow speeds, just as an elite sprinter wouldn’t be caught dead jogging. To get fast you have to train fast. You also have to avoid training slow. These guys have magnificent physiques—hell, the women in those pursuits are more muscular than most guys you see in gyms—so, clearly, they were way ahead of me on this one.

The problem, as I explained earlier, is that the coaches and athletes who understand the muscle-building benefits of fast lifts don’t talk shop with bodybuilders. They don’t hang out in Gold’s Gym offering free advice. And frankly, it’s hard to imagine the average musclehead taking them seriously if they did.

So a better title for that article might have been “Your Concept of the Ideal Lifting Speed as It Applies to the Size of Your Muscles Is About to Change.” It wouldn’t have been catchy, but I’d have gotten more points for accuracy.

HOW TO USE THIS BOOK

I could sum up the training programs in Huge in a Hurry in just four words: “Lift heavy stuff fast.” And, to tell you the truth, I kind of like the idea of writing the world’s shortest book. But I wouldn’t be doing you any favors. For starters, my workouts require you to do two things that are very much outside the norm in a typical commercial gym:

1. Lift heavy stuff.

2. Lift fast.

When your gym’s employees are encouraging their customers to lift light weights slowly, and to use machines instead of free weights in the process, I think you need more than four words before you turn your workouts upside down. So I’ve provided the theory as well as explicit instructions on how to put it into practice to build the biggest, strongest, leanest body possible.

The book, as you’ll see, is divided into five parts.

Part 1 gives you the science behind my ideas. The first two chapters show you why I advocate lifting heavy things fast, and they’re followed by a chapter that explains why I reject other popular systems for building muscle.

Part 2 introduces the application of the science. One big difference between my workouts and most of those you see in other books and magazines is that I advocate total-body training. That is, I think you should train all your major muscles three times a week. And if you want to get really big and are willing to devote some serious time and energy to the task, I explain in Chapter 5 why high-frequency training—working selected muscles up to seven times a week—might work for you.

Part 3 is the meat of the book. It’s built around three 16-week programs. The first focuses on size, the second on strength, and the third on fat loss. But those are by no means the exclusive benefits of those programs. You’ll get much stronger on the size program, you’ll build size on the strength program, and you’ll probably increase muscle size while preserving your strength on the fat-loss program. (Your actual gains or losses depend on your diet, although I’m getting way ahead of myself if I get into all that here.) I’ve also created an advanced 16-week program for strength—which, of course, will also lead to gains in muscle mass for just about anyone who does it—along with two sample high-frequency programs for the most serious muscleheads.

The exercise photos and instructions appear in Part 4. The nutrition program follows in Part 5, showing you how to eat, as well as how much to eat, to reach your goal of building a bigger, stronger, leaner body. That section concludes with my tips on how to get into peak condition for a special occasion. It’ll come in handy whenever you need to look your best, whether it’s something as important as a bodybuilding contest or a mixed-martial-arts fight, or just some silly thing like your wedding day.
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CHAPTER 1

HIGHWAY TO HUGENESS

I started lifting when I was 14, and the results I’m after haven’t really changed since then. I wanted bigger, stronger, better-looking muscles then, and that’s what I want now. But I have changed my approach from time to time; I think every dedicated lifter does. In all, I’ve pursued six distinct belief systems about how to build muscle. Luckily for me, only one of them proved to be a dead end. The rest of the time I merged easily from one path to the next as I accumulated knowledge and experience.

Here’s how you might experience the big six:

1. IF I FLEX THEM, THEY WILL GROW

When you squeeze a muscle, you feel it working. So it makes simple, perfect, and irrefutable sense to start out with the idea that you must work muscles to build muscles. For an absolute beginner, it’s really all that matters. Lift the weight, lower the weight. It doesn’t matter where you start, when you start, or what equipment you have. Your basic understanding of the process is as simple as a first-grade reader: “See Joe’s muscles. See Joe flex his muscles. Flex, Joe, flex! Watch Joe’s muscles get bigger. Grow, muscles, grow!”

That’s exactly what happens when you stick with it for a few weeks.

Naturally, you assume that the mechanics of lifting matter more than anything. It’s the most intuitive part of strength training. You look at the biggest guys in the gym or in your school’s weight room. You observe what exercises they do, and you come away thinking that those exercises  are all that stand between the body you have and the body you want. The idea gets reinforced every time you pick up a fitness magazine and see specific exercises recommended for specific benefits.

But, as with any self-taught skill, you quickly teach yourself into a corner. You gravitate toward exercises that offer the most squeezability, such as biceps curls and leg extensions. You avoid the ones that offer less immediate feedback, such as squats and other free-weight exercises that force you to coordinate the actions of several joints at once. Most of your time in the weight room gets allocated to exercises that allow you to watch your muscles being squeezed.

When you get home from a workout, you can’t wait to strip off your shirt and flex in front of the bathroom mirror. You get so used to seeing your muscles one way—flexed and posed while pumped up from that day’s workout—that you forget they don’t look like that all the time, especially to other people. But you can’t dodge reality for long. Maybe an old girlfriend who hasn’t seen you for months fails to notice any difference. Or you bump into a co-worker at the gym where you’ve been a regular, and he asks if you’re going to start a workout program.

It’s a painful but important lesson, possibly the most important reality check you’ll ever get: There’s more to building muscle than flexing and unflexing. It’s not just a mechanical process. The mechanics are crucial—make no mistake about that. No matter how much you learn, you’ll never get around the connection between muscle tension and muscle growth.

You will, however, begin to tell yourself that if some tension didn’t do the trick …

2. MORE MUST BE BETTER

Since your progress stalled when you lifted two or three times a week, your natural instinct is to double down. You decide to train four times a week. Or five. Or six. Hell, you might begin to wonder why you need to take any days off. You learn more exercises, and you want to do them all—devoting entire workouts to your biceps and triceps, for example. If you walk into the gym with the goal of working your chest, you don’t leave until you’ve hit it with barbells, dumbbells, machines, and cables. You do presses and flies and crossovers. You work with your torso upright, prone, inclined, and declined.

For a few weeks, or a few months, you feel like Superman, even if your perpetually stiff and slightly sore muscles make you move like the Tin Man. You love the feeling of working muscles from every angle, of pumping them until they’re so fatigued and so engorged with blood that you can barely lift your arms or bend your knees.

Some bodybuilders train like this for years. But you aren’t one of them. The breaking point is a little different for everyone. Maybe you first feel it in your elbows, which start to ache one day and don’t stop. Or maybe, with no warning, you feel sharp pain in one shoulder when you do an exercise that never hurt before. Or it could hit you in your knees or back. Whatever it is, your first instinct is to soldier through the pain, to “work around” the injury. You strap your belt on tighter, use wrist straps to help you grip the weights, and buy neoprene compression sleeves for your elbows and braces for your knees. When the mechanical props don’t stop the pain, you turn to ibuprofen. Soon you’re popping a handful after every workout, and sometimes a few more at night to help you fall asleep.

Then again, it might not be an injury that gets you. It could be a job change that makes it impossible to work out almost every day. What’s the point of doing every chest exercise in the book in today’s workout when you don’t know when you’ll be able to hit all the other body parts?

Some guys just quit lifting at this point. They get too frustrated by their injuries, or schedule conflicts, or whatever else forces them to work out less often than they’d like. You consider that option. But then you bump into a guy who has a completely different training philosophy, one that’s based on the most counterintuitive idea you’ve ever come across. Any other time, you wouldn’t have given his idea a second thought. Right now, however, you’re willing to consider just about anything that allows you to keep lifting. Even something as crazy as this.

3. LESS IS MORE

Usually, the guy is a trainer, someone who has a good physique and comes off as smart and sincere. Or he could be a gym rat like you, probably older and presumably wiser. The pitch is the same either way: “I used to be like you. I did all kinds of crazy stuff to build as much mass as I could, as fast as I could build it. And it worked for a while—I even won the Southeastern New Jersey Junior Bodybuilding Championship, light middle-weight division. But that’s before I figured out the real way to train.”

It’s called “high-intensity training,” or HIT. He warns you that it’s simple, but not easy. It involves doing a single set of 8 to 12 exercises per workout. The simple part is that the workouts are short, straightforward, and infrequent—twice a week to start, going down to once a week if necessary. The not-easy part is that it only works if you do each set until your muscles “fail.” That is, they’re so completely fatigued that you can’t do another repetition. There’s even an advanced version in which you go beyond failure, with the trainer or a lifting partner helping you complete repetitions after your muscles have given up.

The first workout is amazing. You thought you knew what it meant to work hard, but this was double the effort of your past workouts, in half the time.

Two days later, you realize why you can’t do this type of training more than twice a week. You aren’t just sore in the typical places—your biceps, pectorals, quadriceps. Your glutes are sore. Your traps are sore. Those fingerlike muscles on the sides of your rib cage are sore. You’re sore in muscles that, before now, you didn’t even know you had.

The crazy thing is, it works. After the first month, you’re bigger and leaner than ever. Your trainer says this is proof that you were “overtrained” before, and that this is the only way anybody should work out. The extreme soreness is still annoying, and those nagging injuries that drove you away from your last workout system aren’t really gone, even though you only have to worry about them twice a week. But, all in all, the rewards make it seem like a reasonable trade-off.

Four weeks later, though, you aren’t so sure. Your muscles aren’t as big or full as they were, and you notice a layer of fat on your stomach that wasn’t there before. When you tell your trainer, he says that it sounds like overtraining to him, and he suggests working out once a week, instead of twice.

You still trust him, so you try it for a few weeks. Your injuries become less of an issue—he was right about that—but your muscles are still shrinking while your waistline, if anything, looks bigger.

When you try to tell him you think you aren’t working out often enough, he snaps at you. The problem isn’t the system, he says. It’s you. You aren’t working out hard enough, and as a result you’re losing sight of the true path. You’re listening to people who aren’t smart enough to know how great high-intensity training really is.

You wonder what brought that on. Whatever it was, you realize your trainer, sincere as he is, isn’t particularly objective about strength training. So you talk to another trainer. At first you feel like you’re cheating on your HIT trainer, but soon enough you’re glad you did. The new trainer listens carefully to your story, and then asks a question: “This trainer, is he in really good shape?” You nod. “Was he in better shape before he started doing HIT?” Well, yeah, he was a bodybuilding champion. “But he told you his new system was better, even though he didn’t use it to build his own body?”

That’s when you realize you’ve hit a dead end with HIT, and it’s now time to make a U-turn and get back on the road to bigger, stronger muscles.

4. THE BEAUTY OF BALANCE

The new trainer gives you a no-frills program you can do two or three times a week. At first it looks too easy to work. Instead of five chest exercises, you do one. And instead of working the muscles you can see in the mirror more than the ones you can’t, you spread the work around—front to back, pushing and pulling, upper body and lower body. Nothing is overtrained or undertrained.

You tell yourself you’ve gone back to basics, but in truth this is the first time you’ve actually done the basics. Your muscles start to grow again, you lose the extra flesh around your middle, and joint pain is an increasingly distant memory. Now you sense that you’re ready for something new, something more aggressive. For the first time, the change isn’t motivated by lack of results, boredom, or pain. You’re ready to move on because you feel good, and you feel like it’s time to challenge yourself.

As luck would have it, one of your co-workers is a pretty big guy, and a serious lifter. You ask him about his workout, and he invites you to join him after work one day. That’s when you discover there’s a whole new way to build muscle that you’d never considered.

5. LIFT BIG TO GET BIG

When did it happen? When did the phrase “three sets of 10” get implanted into the part of your brain that stores weight-lifting advice? And why didn’t you notice it before? Because everyone around you was doing 10 reps, give or take a couple, on every set of every exercise? Now you see your co-worker and his lifting buddies doing the opposite—10 sets of three reps on the main exercises—and you wonder why no one ever suggested this to you before.

Another difference: They spend most of their time on basic exercises—bench press, squat, deadlift, row. Other than an occasional exercise using the cable stations, it’s all free weights, all the time. They don’t use belts or wrist straps, and they laugh the first time they see you wearing workout gloves. “Time to build some calluses,” your co-worker says.

But by far the biggest change is the amount of weight on the bar. You’ve been lifting for 3 years so far, and you’ve seen your body change. Your arms and legs are thicker, your shoulders are wider, you weigh more, and you’ve outgrown some of your favorite shirts. You’ve gotten stronger, too, compared with those first few months in the gym, but you’ve never really given much thought to the pursuit of strength.

Until now.

At first, you’re embarrassed. The other guys do their warmup sets with more weight than you can lift for a single rep on your best day. When it’s your turn on the bench, the spotters pull more than 100 pounds off the bar. You do your set, and then they put the weight back on for the next guy. It’s even worse in the squat rack. You’ve never done a real squat before, with the tops of your thighs parallel to the floor, and the most you can use with decent form is a pathetic 95 pounds. Nobody else in the group trains with less than 225.

Then you stop being embarrassed, because it doesn’t bother your new lifting buddies, who never expected you to be able to lift as much as them. In fact, they seem to enjoy having a new guy in the club. They work with you on your form and encourage you on every rep. Helping you get “stronger” isn’t important to them; they want you to be strong.

Week after week, month after month, you indeed get stronger. You’re also getting bigger. For the first time in your life, you don’t have to flex your muscles in the mirror to make yourself look like a lifter. You look that way before you flex. Sometimes you see your reflection and, for a split second, don’t even realize the guy with the muscles is you. People who haven’t seen you since you started lifting big iron invariably mention this transformation.

Curiously, though, the muscle sometimes seems like an afterthought. The pursuit of strength is the most interesting athletic challenge you’ve ever attempted. It’s so absorbing, in fact, that it has become an intellectual challenge as well as a physical pursuit. You read more about training, gaining a working knowledge of anatomy, physiology, and biomechanics. “Endocrinology” was never in your vocabulary, but now you’re starting to understand how hormones like testosterone and insulin affect your training and recovery. You marvel at how much there is to learn and you laugh at some of the crazy notions about building muscle that used to make perfect sense to you.

In fact, you’re becoming so knowledgeable that your lifting buddies sometimes ask you for advice. They still lift more than you, but you’re getting closer all the time.

Injuries are minor and rare, thanks to your growing awareness of how hard you can push yourself and when it’s best to take it down a notch to let a tweaked muscle recover.

The changes go beyond the gym. For the first time in your life, you understand how your diet affects your results, and you want to kick yourself for not taking nutrition seriously before now. You eat more protein and fewer carbs, invest in some high-quality supplements, time your meals around your workouts, and indulge in fast food so rarely that you can’t even remember which chain has the best drive-thru.

It’s all coming together for you: You take yourself seriously as a lifter, and people you meet can tell that’s what you are without asking. You’d appreciate it if strangers wouldn’t ask how much you can bench, but that’s only because you’re strongest in the deadlift, and nobody ever asks you about that.

Then one day, without meaning to, you come across the information that completes your evolution as a lifter.

6. IT TAKES A LOT OF NERVE

Scientists who study the brain know it. The top strength coaches in the world know it. And those who want to get bigger, stronger, faster, and leaner will eventually realize this basic fact of human physiology: Your nervous system is the key to reaching your ultimate potential.

Everything you do starts in your brain. This doesn’t come as a shock, but you begin to see that it’s the most often overlooked component of the muscle-building process.

Think of a simple dumbbell curl: Three key parts of your brain—your cerebellum, association cortex, and basal ganglia—meet to decide how many muscle fibers you’re going to need to lift the load. Once this brain trust has made its final decision, it sends an electrical signal down your spinal cord to a specific set of neurons. Those neurons then tell your biceps what it needs to do.

If the brain gets it right, you lift the weight without giving the neural process any special thought. But your brain sometimes gets it wrong. If the weight is heavier than you thought it was going to be, you can’t lift it with your normal form, the smooth athletic grace that comes with repeating such simple lifts thousands of times over the years. (Or over the weeks, if you’re doing the latest biceps-blasting workout you found in a bodybuilding magazine.) Conversely, if the weight turns out to be much lighter than you expected, you could pull so hard you throw yourself off-balance.

Nobody thinks about their brain, spinal cord, and nerve fibers while they’re lifting. Even though you are lifting heavier weights than ever before and have far more knowledge and insight into the way your body works, you still focus on what you can feel and see.

Still: If your nervous system controls and regulates muscle contractions, it must have some control over your ability to build bigger, stronger muscles, right?

FROM BRAIN TO BICEPS

You probably know that muscle fibers come in different sizes. For simplicity, let’s call them small, medium, and large. Even if you didn’t know anything else about exercise physiology, you could probably guess, going on nothing more than intuition, that small muscle fibers are used for small tasks involving fine motor activities—blinking your eyes, working your fingers, turning that frown upside down. And the big muscle fibers? Of course they’re in charge of doing big things, like lifting heavy weights. You might not know that each muscle group includes a mix of fibers of all sizes, but it makes sense that they do; after all, you don’t have any parts of your body that do only big or small tasks. Your fingers, for example, would be pretty useless if they couldn’t grip a barbell as easily as they can hold a paintbrush.

If I told you that the nerves controlling muscle fibers—the motor neurons—also come in different sizes, you could also guess that small neurons control small muscle fibers, with the big ones working the big fibers.

And it wouldn’t be a bad guess. You’d be partially right, especially about the way nerves and muscle fibers match up according to their relative size. That’s important to keep in mind: Big muscle fibers are controlled by big nerve cells; they combine to allow you to lift big weights, and that’s how you end up with big muscles.

But it’s not entirely right, and the part you’d never guess holds the key to building the best physique possible.

If you were going strictly on intuition, you’d expect the small muscle fibers to contract fast, while the biggest ones contract slowly. But the opposite occurs. The small fibers are designated as “slow,” and the big ones are “fast.” The benefit of a slow contraction speed is that those fibers can keep working for a long time. That’s why you depend on your small muscle fibers and nerves during endurance exercise, even though you’re using your body’s biggest muscle groups when you run a marathon.

What you gain in endurance you lose in power. Slow fibers can take you from zero to 30, but when you want to get up to top speed, you need those big fibers. Problem is, those big fibers aren’t good at endurance. The biggest ones poop out in 15 seconds or less. That’s the difference between sprinting and jogging.

Now you see the limits of intuition when it comes to building your body. If you just looked at muscles from the outside, you’d think that running is running, and suppose that because the same parts of your body are moving, the same muscles must be involved. So the difference between sprinting and jogging must involve something beyond the muscles—the heart and lungs, probably. You can’t sprint longer than 15 seconds because you run out of wind.

You’d be partly right, but once again the part you wouldn’t guess is the most interesting. The science tells us that within your muscles you have all types of fiber, from small to large, and those fibers go into action when your brain tells them to. Furthermore, they go into action in a fixed, orderly system, from smallest to largest. This is called the size principle, and it’s the key to everything you do to build your body.


CHAPTER 2

THE SIZE PRINCIPLES

Muscle fibers are arranged in bundles that can consist of several fibers, several thousand, or anything in between. The smallest fibers end up in bundles with the fewest total fibers, which makes all this easy to remember: small fibers, small bundles. These are the fibers that get called into action to perform the tasks that require the least amount of strength and power. So when small bundles of small fibers are activated, there’s a relatively modest change in muscle tension. But, as I explained in Chapter 1, those small fibers can maintain that modest increase in tension for a long time.

That comes in handy when we’re talking about hands. The bundles of fibers in your hands, as you could probably guess, are generally small, allowing your fingers to perform fairly intricate tasks, like typing or drawing, and to go much of the day without getting exhausted.

Conversely, the largest muscle fibers end up in the largest bundles—that is, the bundles with the most fibers. Your hamstrings are a good example: big fibers, big bundles. They can perform tasks requiring all-out strength and power. The only drawback, as I noted in the first chapter, is that the biggest fibers can only generate this extreme muscle tension for 15 seconds, tops.

Each bundle, no matter how big it is, is triggered by a single nerve cell, or motor neuron. Once again, size is relevant. A small bundle has a small motor neuron calling the shots, while a big bundle has a big neuron.

The combination of one motor neuron and the bundle of fibers it controls is called a motor unit.

I don’t mean to bog you down with a lot of terminology, or lose you in the tall weeds of science. My goal is for you to understand what I mean when I talk about size. Small fibers end up in small bundles controlled by a small neuron. The combination is a small motor unit. Large fibers end up in large bundles controlled by large neurons. Those are the big motor units. The biggest of the big motor units are the ones that generate maximum strength and power, but with minimum endurance. The smallest motor units generate the least amount of muscle tension, but continue to provide it for the longest possible time.

So that’s what I mean by “size.” Now let’s move on to principles.

STARTING SMALL

When muscles contract, the small motor units fire first, producing tension that increases in small increments. As more force is needed, larger motor units are recruited, each contributing progressively more tension, with that tension increasing in progressively larger increments.

That’s what we call the size principle.

I want to emphasize that this is an orderly, efficient process. Most of the time, there’s no need to think about it. Your body knows it’s supposed to use small motor units for easy tasks that don’t require much muscular tension. Typing, for example, requires small amounts of tension in your hands, so your body delegates small motor units to handle the job. If you’re in the gym doing squats with a near-maximum weight, your body needs extreme muscle tension, and it needs that tension in its biggest muscles. So your brain sends almost everything it has into the fray, from the smallest motor units to the largest.

In both cases, though, the smallest motor units go into action first. The biggest motor units go in last, if they’re needed at all. If your body recruited the big motor units first and the small ones last, you’d have no coordination, since you’d produce power first and fine movement control last. This is why you type with your fingertips instead of your knees, and why maximum efforts always start with your fingers and toes.

Here’s a fun fact to remember: When you walk or run, the first muscles to go into action are in your big toe. When you lift, the first muscles to contract are usually those in your fingers. So, while the size principle, as a scientific concept, tell us that small motor units precede larger motor units in any action performed by your muscles, you can expand the idea into what I call “size principles”: Small parts of your body, like fingers and toes, start the action that you think of as being performed by big parts of your body.

But even that fact is deceptive, since all muscle contractions start in your brain. Once you decide to perform a movement, your brain sends an electrical signal down your spinal cord and out to your muscles. How many motor units are recruited depends on how strong the signal is.

Once again, it’s helpful to think of multiple size principles. Small motor neurons respond to small signals, whereas large motor neurons won’t go into action unless the brain sends a signal that’s proportionally large. Sending a small signal, thus activating small motor units, is easy for your body to do, and comes with little risk. Your body won’t expend a lot of energy, and it will quickly recover from whatever exertion was involved.

On the other hand, it’s risky and metabolically expensive to use the biggest motor units. It takes a lot more effort, and a lot more recovery after the effort. That’s why your body waits as long as possible before using its biggest, most powerful tools.

MAKE THE FORCE BE WITH YOU

Here’s something that all lifters can relate to: You’re doing seated rows at a cable station in your gym. After finishing a set with 60 pounds, you get up to get a drink at the water fountain. When you return to the cable station, you sit back down, grab the bar, pull … and it barely moves. Someone has changed the weight to 90. Your brain knew how much power your body needed to do a repetition with 60 pounds, but it wasn’t prepared to pull 90.

Now imagine a slight variation on this example: Let’s suppose that you were merely warming up with 60 and deliberately changed the weight to 90 for your next set. Your body would know what to expect, and chances are you’d move the heavier weight smoothly. Someone watching you might not know you were using a heavier weight in the second set. Your form and repetition speed would be about the same as with the lighter weight, even if you were working a lot harder.

A logical question: In the first example, why didn’t your body simply adjust to the heavier weight by recruiting bigger motor units?

To answer, let’s look at an equation you might remember if you’ve ever taken a physics class:

Force = mass × acceleration

To produce more force, you must increase either mass or acceleration.

In the first example, mass has been increased without your knowledge. Mass, I should note, isn’t synonymous with weight in physics. The mass of a balloon filled with water could be the same as a balloon filled with air, but the first one would weigh more. And the weight of either object could change if there were an increase or decrease in gravity, even though the mass would remain the same. For lifters, though, the two terms are functionally synonymous: A bigger weight has more mass. Since gravity doesn’t change (unless your gym is a lot more interesting than mine), the weight with more mass is heavier.
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