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As always, for Karen



AUTHOR’S NOTE

This book is about bikes, from the first golden-era motor-bicycles to today’s high-performance, head-spinningly fast rockets. I have wrenched on, ridden, and loved motorcycles now for more than forty years—motorcycles of all kinds, from Honda Cub 50s, such as the one my cousins and I, with all our crashing, and riding three up, and dirt donking, didn’t manage to break, to the beautiful Ducatis I’ve owned and repaired since the middle eighties. More so than being about bikes, though, Live to Ride is about the experience of riding, and about riders—some of historical note, some just enthusiasts, and some just plain old crazy or mean as junkyard dogs. Want to know what it’s like to canyon race at 150 miles per hour? Open the pages here and pilot a Ducati ST4 up Wolf Creek in Utah’s Wasatch mountains. Ride flat-track on cement, motocross on dirt. Take a tour of the Rockies and brave a run with the West Bank Motorcycle Club. And, finally, take a trip to the last and fastest place on earth, the Bonneville Salt Flats, and rub shoulders with the anointed motorcycle speed crazies there (350.88 miles per hour on a motorcycle?!).

Motorcycling opens up an astoundingly big and wonderful world. If after having read Live to Ride you feel compelled to get out there on a two-wheeled adventure yourself, all the better.

That big, wide world is waiting, and all you need to enter it is your trusty steed.

Happy riding!
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The Call of the Open Road

Picture a vast, open landscape with towering snow-capped peaks in the distance. In the foreground is a winding two-lane road. You are on that road, which curves left now, and you lean with the road as if carried on a breeze.

You, in this landscape, are not in a car, but riding feet off the road as if on some magic carpet, the pavement rushing by lazily under your feet.

The wind tosses your hair. The sun shines warmly on your face. On either side of you is sage, blue-green and sweet smelling.

You may or may not be smiling, but there is something glowing within you regardless, some deep, elemental satisfaction here.

Here you are in it, this landscape, not just passing through. If you reached out, you could touch that blooming sage which is dotted with bright yellow flowers. In fact, to remind yourself of that, you drop your boots down until they are roughly abraded by the asphalt under you.

Where the road dips the air is cooler, refreshing, a scent of water in it.

Here there are no windows to see through. No windshield between you and what is before you.

You can smell everything, taste it, touch it. This landscape writes itself on your body, mile after mile.

Because you are riding in it on a motorcycle—a machine that is both mechanical miracle and oddity. After all, why would anyone choose to travel unprotected like this, out in the open, when the comforts of a car are available?

Earlier, and for some still, in this dream landscape the rider would be on a horse.

But that is what a motorcycle is, after all, an iron horse, and our bikers cowboys of another age.

We dream of riding, in landscapes and through them. Of adventures. Of mountain heights and desert stretches.

Motorcycles enable us to enter landscapes that are both real and imagined.

If you are an American, or anyone thrilling to the myth of the American frontier, you are astride a Harley-Davidson, the motor an enormous V-twin threading you through this landscape with an accompanying rumble—rolling thunder, enthusiasts call it.

Traveling at a leisurely sixty miles per hour in fifth gear, you drop down to fourth and crack open the throttle.

Now the engine, once loping, surges, vibrating with a certain intoxicating violence.

Explosive.

Seventy, eighty, ninety. One hundred miles per hour. Now the landscape has taken on another quality entirely. Those once gentle sweeping turns are flying at you, you forcing the bike through them, hard left, now hard right, your right foot peg grinding into the pavement, this turn a long sweeper of decreasing radius, forcing you with each second to angle the bike over further, your body tensed.

You can only glide so far to the outside of the turn before you run out of pavement, a consequence of this kind of turn.

Traveling at one hundred miles per hour, the wind is a veritable gale in your face, which you lean into as if some great weight.

Instead of hitting your brakes, and hard, you push your luck.

The sweeper empties into a long straightaway. Victory!

Orienting yourself over the bike as if using a gun sight, hunched over the gas tank, you twist the throttle full open.

Your horse, your scooter, your bike surges, the speedometer still climbing—110, 115, 120 miles per hour.

For a dresser like you are on, this is about the limit.

And it’s plenty. That breeze is a hurricane now, threatening to knock you right off the bike. The bike is vibrating like some demented tuning fork. You can’t see anything in the rearview mirrors, the bike shakes so fiercely. A bug hits you in the face with the force of a bullet. Your heart is clunking away in your chest, your hands shaking as if palsied, something in you needing to engage in this boxing match with the bike, which forces you to hold the 120 just over the upcoming rise in the road, and here you are over it, headed down, and down, and down, nearly weightless, backing off the throttle and that big V-twin engine “compression rapping,” making a pretty staccato sound, the engine slowing the bike as if you’d thrown out an anchor.

And, in seconds, you are again just lazily approaching the mountains rising out of this plain around you, but now with this sweet, satisfied something in you, the residue of your burst of speed. And here in the heat there is a certain joy in knowing you will soon be there, the air so cool you will have to stop the bike and put on your heavier jacket.

In the mountains the air will smell of snowmelt, and fresh, resinous pine, and wet earth.

Stopped along the shoulder, headed into those mountains, you’ll lean against your bike feeling like Brando in The Wild One, Winnebagos, buses, cars going by, kids waving to you and their parents scolding them for drawing your attention to them. You’ll light up a Camel, unfiltered. You don’t smoke, but when you ride the bike you do. It reminds you of being twelve, or fifteen, or twenty, you and your buddies riding dirt bikes, cadging cigarettes from one another, smoking them with a certain bravado.

Here, on the Harley, the world opens to you. New again like that.

You have just what you need and no more. A tent and camping gear. Some cash in your pocket: for gas, and for meals, dinner perhaps, at a ramshackle restaurant that looks pretty much as it did in the thirties. Peeling paint. A cockeyed porch, over it a buzzing neon sign, here, in the Rockies, that sign announcing Ruth’s Kitchen (Salt Lake City, Utah), or the Overland Express (Bozeman, Montana), or the Renegade (Rock Springs, Wyoming). You’ll order a steak and baked potato, put the sour cream on the potato—and it won’t be low-fat, it’ll be full-fat, rich, creamy, satisfying. There will be families around the other tables, efficient-looking parents in travel-crumpled clothes, and the kids will give you surreptitious glances, afraid but curious, and the parents will steer them away from looking, you in your leathers, spotted with bits of bugs, oil-stained and wrench-roughened, dangerous.

You’ll smile. It’s a sweet smile, too. It says, If you dare, come on. There’s a life outside the box waiting for you. Think about it, kid.

Most turn away, shy.

Freedom, you know, is dangerous. It may cost you your life. But then, since the motorcycle bug bit you decades earlier, you’ve accepted that.

It’s the price you pay for riding.

But there is this about touring: What you’ve just experienced, getting out there into that mountain landscape (which, incidentally, is the most common dream of motorcycling, is just one kind among tens of kinds of riding)—

No such riding exists.

Real touring is both better and worse than the dream of it. It is something that cannot be fully imagined, has to be experienced. Because riders, most anyway, won’t give you the whole picture.

The flip side.

Here, you leave some major city, yearning for open spaces and to connect with something elemental—visceral, one of my Ivy League colleagues called it, his lip curling with contempt, this colleague someone who wouldn’t so much as think to get on a bike.

Let’s say you want to head to the Rockies as in the Great American Touring Dream you’ve just experienced. You’re in Chicago, down from the Twin Cities to pick up your old friend Rat, who was to go with you and take some of the edge off. Rat, though, has bowed out. Too much work, matters off-kilter at home. So you’re alone, which makes things easier and excites you.

Now, you’re really Bronson, from that starry-eyed early-seventies soft metaphysical show Then Came Bronson, where Bronson, week after week, rode the lonely highways on his Harley, saving distressed maidens in halter tops, calming mayhem, giving displays of his karate skills, and offering profound Zen motorcycle insights like, “If it’s meant to be, it’ll be,” throwing his leg over the saddle and riding off into the sunset unblemished (but for a bruise or two on his hands from throwing those perfectly timed karate chops), his jeans neatly pressed and his hair looking perfect.

But for you, in typical midwest August fashion, the mercury’s been hovering around one hundred, the humidity the same.

It’s been a dry summer, so you’ve reasoned an old rain suit you’ve borrowed will do the trick in a pinch. No need to go out and buy rainproof booties to cover your engineer boots, either, or a vest to put under your jacket if it gets too cold. You can’t even think in terms of rain, much less cold.

You’ve bolted a rack on your bike, strapped a pack to it, in the pack your ground pad, sleeping bag, tent, canteen, cooking gear, and one-burner Coleman stove. You’ve got a radio that operates off your bike, speakers in your helmet. You’ve got all the clothes you need. The lighter clothes and your hiking boots are in your tank bag, and on the top of it, under a clear plastic cover, your map, now Illinois.

All that gear makes your bike handle differently, a bit top heavy.

You kiss the wife, husband, lover, girlfriend, boyfriend good-bye. (Or, here, shake hands with Rat.)

You throw your leg over the saddle and hit the starter button. Boy, is this the bee’s knees, you think!

But you have to get moving, and quick—out in the sun in your black leather you’ll die of heat prostration if you don’t.

So you head out onto the Lincoln Expressway just after seven, and some crazed commuter bored with his job decides he’ll spice up his morning by seeing how close he can get the bumper of his Hummer to your rear tire. (Or it’s some retro Gen Xer in a lavender Pacer trying to shake off last night’s ketamine high, glued off your rear, eyes wide as saucers.)

You grit your teeth and bear it. Chicagoans, for some demented reason, will tailgate anything—get ten inches right off the bumper of a Mack truck and stay there, hurtling along blind at eighty and trusting to providence. Maybe they’re drafting—saving a few cents on gas that way?

Most cities have their challenges: In Pittsburgh, for example, you are often lost, as they skimp on road signs. In San Francisco, you have hills so steep you can’t see over the crests. In L.A. the speed limit signs are fictions, as everything there seems to be.

But those Chicago tailgaters: If they’ll do it with trucks they can’t see around, how much closer will they get to a motorcycle?

You blip the throttle and get the kid off your rear, but a girl veers in now, a ’57 Dodge, fins. Purple hair.

If that girl’s bumper hits your rear tire, you’re dead in this traffic, which makes this length of your ride more than a little tense, especially when you see, in your rearview mirror, that she’s got a whole wad of Juicy Fruit in her mouth and is painting her toenails and having a fist-shaking chat on her cell phone. She must be steering with her knee, you think.

Thirty minutes go by, navigating traffic in a greasy sweat. You have never been so focused.

When you can take it no longer, these tailgaters, you crack open the throttle, cut between lanes, racing ahead, and where there’s a space in the lane to your right, you zoom back in. Now some dead ringer for Richard Nixon wearing an overly dark toupee and driving a car with the license plate 1BG DCK is tailgating you.

You hunch lower over your bike, switch on the radio: some inane talk show couple discussing the freak clouds that just blew in.

You scan the road to the west, and, sure enough, it’s socked in by heavy gray clouds all the way to the horizon, Hurricane Katrina dark.

But here is your exit to those two-laners William Least Heat Moon had you yearning for in Blue Highways.

You happily exit, and for a full twenty minutes you weave ecstatically left, right, left, reminding yourself why you love motorcycles.

They’re just . . . intoxicating to ride. And the very moment you’re back in the swing of riding—God, but you’re having fun!—that’s when the skies open up.

On this little road in Illinois farming country you’re doing just sixty or so. But the raindrops, if you’re sitting upright, strike you in the face like nails from one of those pneumatic guns carpenters use.

And they are cold! Colder than you could possibly have imagined. They strike your face at fifty degrees or so, but immediately, with the wind, and the effect of evaporation, cut the temperature to just over freezing.

You stop alongside the road and tug on your rain suit.

Then, back on the bike, you discover to your dismay that your rain suit is poorly made, that water runs down your neck from your helmet. And up your sleeves, and down your legs. In fact, in thirty minutes, not a square inch of you is dry. And now the center of the road is greased watermelon slick where the oil from most cars and trucks drips down. And there’s a car behind you, his lights boring into your back, so you stay in the right or left rut, off the greased crown of your lane, but in the ruts there’s water, and now you are getting a bit of a wobbly hydroplaning feel if you ride over sixty.

Which, feel, you don’t have much of in your hands anymore.

Leather gloves, no matter what color, make great sponges, you’ve discovered.

And your feet? What feet? Your legs, encased in soggy denim and black leather, are like two logs resting on your foot pegs. When you reach for the rear brake (right side in front of the foot peg), it is as if your entire leg has fallen asleep.

You’ve been on the bike three hours. Your butt’s complaining, your ears picking up engine sounds you never wanted to hear. Clashing, gnashing, grating sounds, and there is this general hum that has numbed you over all.

You hope the ping! that you think you really probably didn’t hear came from something other than your bike.

Your radio you turned off long ago, about the time you heard the tenth advertisement for Albert Hobbernockin’s Super Labor Day Twenty-Four-Hour Monster Truck Sale-a-thon!

Up ahead is a glowing sign: EAT. You pull off the road, rev your bike to get up the poorly paved driveway to this diner, the rear tire breaking loose the dirt at the top. When the tire cuts down to pavement, it nearly propels the bike, and you on it, broadside into the front door, a fate you avoid through the most adroit use of your brakes.

You park under the carport, alongside an orange Ford Festiva.

Walking to the door, you study the waitress in the front window. Framed there in her white apron, she’s sizing you up. You’re moving like some somnambulant or drunk—or like a biker who’s been out in the rain, glued to his ride, half frozen. In August.

You don’t know if that waitress is going to go for the twelve-gauge Winchester below your line of sight, like Schwarzenegger in The Terminator, or open the door.

But it’s the door.

Inside you doff your helmet. It’s blessed quiet, and some golden oldie is playing in the kitchen.

“Getcha something?” the waitress says. While you stand there, too dazed to think, she’ll get you a bowl of soup, which makes way for a hamburger, a piece of pie, à la mode, and about half a gallon of coffee. You’ve never been so hungry.

You watch it rain outside.

You have just had the best bowl of soup in your whole life, and the burger wasn’t far behind. What amazes you is that the soup was Campbell’s, and the burger some frozen patty.

Your sense of smell is incredible. New lumber. Pepper, from the shaker in front of you. Pickle, which you removed from your burger, but nibble on now. Cinnamon from the donuts in the counter case.

Wiping his hands on a towel, the fry cook comes out, stands off the end of your table.

“Hey,” you say.

“How far you ride?”

“Just from Chicago,” you tell him.

“How far you goin’?”

“Montana,” you say, savoring the word. “Colorado—Estes Park, Rocky Mountains, then back through Wyoming. Right now, though, up to the Twin Cities.”

This fry cook, no doubt the waitress’s husband, will look out the windows of the restaurant with terrible longing. Which you feel again now, down to your very boots, as you did before you left Chicago.

“Always wanted to do that. Buy a bike and just . . .”

“Ride off into the sunset,” you finish for him. A cliché that is both an embarrassment and reality.

For that’s the odd thing—here, early on in your touring career and poorly prepared—even given the tailgaters on the expressway, that patch of greasy road that nearly put you in the ditch, and the rain and mild hypothermia, something in you wants to get back on that motorcycle and just go.

Even down to . . . Patagonia. Don’t they ride llamas down there? Or herd them, those South American cowboys? Gauchos? And things have gotten mighty complicated at your home, too, not just your friend’s.

You could do it. Just . . . keep . . . going.

Your pants are filthy and covered with wet dirt. You’ve sweated something awful, guiding the bike along on those treacherously slick spots.

But you experienced it all: touched, smelled, saw, heard. The rain on your face was real rain. Here, in Illinois, the landscape is nothing spectacular, but even here, you already know, there is something . . . addictive about this motorcycle touring.

Riding, you’re not waiting to get somewhere. Not waiting for something to happen. Not waiting for some one or some thing.

You’re having an adventure, right now, right here.

Every mile is written on you, from your first, shocking hours’ long stretch, this motorcycling business dirtier, rougher, less comfortable, and more dangerous than you thought.

And, almost perversely, you love it all the more for it.

The riding itself—roaring up hills, gauging how fast to enter unmarked turns, navigating traffic, staying focused and sharp—is all reward in itself.

Being on the bike is a thing unto itself. Which creates this love of the bike—if your bike is a good one, and you can trust it, it comes to be wedded to you and to your adventures.

If you race, a bike comes to be an extension of your very body.

And when you return from that first tour over a month later, countless adventures under your belt, and someone says with a starry look in his or her eyes, “I’ve always wanted to do that, just . . . take off and ride,” you’ll want to tell them, “That kind of riding you’re thinking of doesn’t exist.” All that clean, Then Came Bronson nonsense. But you’ll want to add, too, “No, that’s all a load of dreaming. But what riding is really like is so much better, you can’t imagine.”

Motorcycling is intoxicating.

It should be, as bikes are the stuff of dreams, and their creators meant them to be just that.
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The Riders of the Apocalypse Find a New Mount

You are at a stop light in your Toyota Camry, patiently waiting for the light to change, when you hear some commotion, first to your rear, then alongside you. A roaring, clattering . . . something. You carefully glance to your right, see some character in black leather astride—

A motorcycle! To the uninitiated, the nonmotorcyclist, they all look the same, sound the same.

You can’t look too long. And certainly you can’t put anything you’re feeling into your look, this complex knot of irritation, disapproval, fear, and—yes—envy. Secretly you wish you could be brave enough (or is it dumb enough?) to ride the wind, to head out into that great world of nowhere and everywhere just for the going. Well, you think, I can do that with my Toyota, but in that same second, you acknowledge that, no, that is not the same thing at all. But why not?

Instinctively you know these two things are worlds apart.

And the fear component at the light now is simple. You’re wondering if your glance will incite this . . . nut, daredevil, social miscreant, or deviant to leap onto the hood of your car, where he (or is it a she?) will pound on your hood with a gloved fist. You don’t know why, but people who ride motorcycles are unpredictable. They have some screws loose, are playing with less than a full deck, are a wee bit more than a few fries short of a Happy Meal. All this is part and parcel of the common, socially agreed upon perception of motorcyclists.

Another glance will tell you this: No tattoos. No “colors” (insignia, such as the best-known and dreaded Hells Angels, or Pagans, or Satans Soldiers) on the jacket, no Maltese cross on some sissy bar. So, at least this rider, this character alongside you, is not some gangbanger biker (see chapter 5), that American cult figure felt to justifiably arouse sweaty, white-knuckled fear, but just your appropriately attired motorcyclist.

And it is a guy this time, tinkering with something on the top of that stupid engine he’s sitting on, the motor sputtering, then roaring.

The light changes, the biker bends over his handlebars, and, as if shot from a slingshot, he’s gone.

And once again, the nonrider wonders, What is it with all that?

The Unbelievable Yet True Story of the Birth of the Motorcycle

That two-wheeled noisemaker with the miscreant on it, which inspired so many (mostly negative) feelings in you, the nonrider, is the love child of the bicycle and, initially, the steam engine, now celebrating its 142nd birthday.

That’s right: The motorcycle is 142 years old.

Though if the true origin of the motorcycle is to be found in the bicycle (which you thought to be, maybe, just as old as your grandparents), then the motorcycle is nearly two hundred years old—and possibly even older, tomb paintings from as early as ancient Egypt suggesting precursors.

Without the development of, and earlier fervor for, the bicycle, the motorcycle would not exist.

And how did this all start? With the eruption of Tambora on the island of Sumbawa in Indonesia.

An auspicious origin for such a machine as the motorcycle.

Purportedly ten times larger than that of Krakatoa, and one hundred times that of Mount St. Helens, Tambora’s eruption spewed almost forty cubic miles of ash thirty miles into the atmosphere, causing in 1816 what has since been called by historians “The Year Without a Summer.” Famine followed, and people all across Europe were reduced to eating whatever they could find, including roots and rodents. But not before they had resorted to the widespread slaughtering of horses for meat—leaving those accustomed to coach and horseback to travel on foot.

To replace the horse, Karl Drais, of Karlsruhe, Germany, invented a Laufmaschine (or “running-machine”), which had two wheels with a diameter roughly equal to the length of the operator’s legs, a wooden bar connecting the wheels on which the rider sat, and a steerable front wheel, as found on bicycles to this day. The operator of Drais’s machine, though, kept his feet firmly on the ground, propelling the vehicle with his legs Fred Flintstone style. The “dandy horse” (or draisienne in France) became so popular that by the autumn of 1817 laws became necessary to prevent overenthusiastic “gentleman riders of breeding” from knocking good citizens from sidewalks—these vehicles by this time having been given the more dignified name vélocipèdes.

Sound familiar? Rebels on velocipedes. Taking over the streets. Raising mayhem and the dander of good citizens!

From the first, riders of velocipedes greatly enjoyed the sensations of zooming, veering, and gliding. So much so that riding “academies” sprang up all over Europe, and designers marketed ever new versions. Attaching pedals to the front wheel (1863) allowed riders to propel themselves without their feet touching the ground, and overnight it was discovered, rudimentary math being sufficient, that if the front wheel was pedaled, the drive wheel could nearly double in size. This improvement in design increased the speeds at which these new velocipedes could be ridden.

Which required taking them to the streets, where they again were to be found everywhere.

Fad does not do justice to the public fervor for velocipedes.

These “new velocipedes” had heavy steel frames and steel wheels with solid tires, the pneumatic tire not having been invented yet. Europe at this time had cobbled streets (composed of brick). Hence, these new machines were called “boneshakers.”

And boneshake they did.

Far from the machines we think of today as a poor man’s means of transportation, though, these “high-wheelers” were popular with people of means (and, importantly, nearly all these early riders were men). And in that, they garnered looks of envy as well as admiration, these machines costing what the average worker of the time would make in six months.

Still sound familiar? A current Ducati Desmosedici, at around $70,000, is all but unobtainable for the average wage earner.

This high-wheeler was the first machine to be called a “bi-cycle.” In the decade that followed, ball bearings were invented, the caliper brake, the first change-speed gear, and the continuous chain, which spawned the bicycle as we know it today (and, really, the motorcycle), with wheels again slightly smaller in diameter than the length of the rider’s legs, the rear wheel driven by a chain, and the pedals mounted at the bottom-most point of a diamond-shaped frame.

This new machine was called a “bicyclette” to distinguish it from the “ordinary” (seen commonly) high-wheeler.

Enter here a most crucial element: women.

Not to be left out of the fun, women took up riding adult tricycles (1880). And given a taste of—yes, what motorcyclists most cherish—freedom, there was no turning back, even though much bicycle and tricycle riding was still confined to parks.

Bicycle societies sprang up to provide social outlets for enthusiasts, but even more so now to remedy the “boneshaker” problem of these machines, though through a seemingly almost ridiculous means: paving the roads!

Bicyclists were the first to lobby for paved roads. After all, they needed them to get out of the parks they were stuck in. (Though some, such as Thomas Stevens of San Francisco, simply got out anyway. Stevens, on a solid-wheeled bicycle, left San Francisco on April 22, 1884. Traveling eastward, he reached Boston 3,700 miles later, on August 4. Not content to have made the first transcontinental bicycle ride, he continued eastward, circumnavigating the globe itself and returning to San Francisco by boat from the “Orient” on December 24, 1886, some twenty-seven years before it was done on a motorcycle.)

Enter an Irish veterinarian and his sickly son. The father, wanting to make the son a more comfortable tricycle, inflated lengths of surgical rubber tubing and fixed it to the wheels of his son’s machine, and—voila! The pneumatic tire was born. The veterinarian’s name? Dunlop.

Now the comfort and performance of the high-wheeler could be had with convenience and style in one machine. The year? 1888.

The pump had been primed, from dandy horse to high-wheeler to bicyclette, for the next, and latest development, the “safety bicycle,” from which the modern motorcycle directly descends (the high-wheelers, when they hit a rut in the road or a pothole, would unceremoniously trap the rider under the handlebars and hurl him into the pavement headfirst—a profoundly unsafe accident known at the time as a “header”).

The safety bicycle had a diamond-shaped frame, multiple gears, brakes, and pneumatic tires.

This safety bicycle hit Europe and America like a bomb. It has been estimated that by 1896 Americans alone had spent $300 million on bicycles and $200 million on accessories. Harry Dacre, a songwriter coming to America in 1892, brought with him a bicycle. His friend joked that he was lucky it wasn’t a bicycle built for two, or he would have had to pay double duty on it, which led Dacre to write “Daisy Bell,” which, more than one hundred years later, any Brit or American can sing the refrain of:

Daisy, Daisy, give me your answer do

I’m half crazy all for the love of you.

It won’t be a stylish marriage

I can’t afford a carriage.

But you’ll look sweet upon the seat

of a bicycle built for two.

This now so-simple-seeming machine spawned nothing short of a revolution, both practical (affordable bicycles allowed extraordinary mobility for an unprecedented number of people) and social (the people riding these newfangled bicycles went places on them they hadn’t before, literally and metaphorically). Said one clergy member: “Man is a locomotive machine of nature’s own making, not to be improved by the addition of any cranks or wheels of mortal invention.” So great was the initial backlash against these early bicyclists that they were set upon by mobs. Others hoped the bicycle would “take men away from the gambling rooms and rum shops, out into God’s light and sunshine.” Most simply cherished the freedom of motion they brought.

But it was women, particularly the suffragettes, who most seized upon the bicycle as the instrument of their emancipation. It is hard to imagine now, but urban women had been forced into a style of dress so physically restrictive (with whalebone corsets, bustles, gathered waists so small in diameter that they damaged the wearer’s spine and internal organs, and shoes so narrow they made it difficult to walk in them) that a “common-sense dressing” movement was spawned around the bicycle. To ride the new safety bicycles, women for the first time wore a form of pants, really a skirt divided into midsection lengths for legs, called bloomers. Most popular were “Betty’s Bloomers.” Born with the bicycle was the “new woman,” who replaced the staid, Victorian Gibson Girl of the prior two decades. Detractors called the image of the new woman—capable, educated, even daring—poisonous.

Said the feminist figurehead Susan B. Anthony in a New York World interview (February 2, 1896), “Let me tell you what I think of bicycling. I think it has done more to emancipate women than anything else in the world. . . . I stand and rejoice every time I see a woman ride by on a wheel . . . the picture of free, untrammeled womanhood.” This same year, a Baltimore minister went on record saying bicycles were a “diabolical device of the demon of darkness . . . imbued with a wild and Satanic nature.”

Male undergraduates at Cambridge University, protesting the admission of women to their college, hung an effigy of a woman in the town square: a woman on a bicycle.

During the bicycle craze, manufacturing and metalworking techniques were being developed, as well as components (ball bearings, sprockets, drive shafts), that would find their use in motorcycles, essentially overnight.

Early “moto” cycles were really bicycles with some profoundly crude form of mechanical propulsion, and the first was possibly built by the inventor Sylvester Roper of Francestown, New Hampshire, in 1867, employing existing steam engine technology. Roper, a mechanical genius (he also invented a hand-stitch sewing machine, a machine for making screws, and a folding fire escape), built a small steam engine that he bolted into the frame of a boneshaker. Powered by coal, and requiring both a boiler and water tank, the machine was initially impractical, though by the early 1890s Roper had mounted an improved and more compact engine in a safety bicycle he wished to market to the public.

And where was the best place to showcase his invention? A board track for bicycle racing, given that thousands attended the events held at them.

By the mid-1890s, more than five hundred companies manufactured bicycles in the United States alone, more than one hundred in Chicago, and bicycle racing was big money. A racing bike at this time cost, in today’s currency, $27,450.

The cost of Roper’s invention? Inestimable. Roper, in 1896, attended such a board track event, bringing with him a two-cylinder version of his “steam bike,” which he intended to race against the best bicyclists of the time.

Roper, seventy-three, was laughed off the track.

However, when he was finally allowed on, not only did he keep pace with the bicyclists, but he gained a fair lead over three laps, winning his race—at a speed of about thirty miles per hour. Roper, not content to leave things there, tried for higher average speeds that night, his front wheel coming loose and his “steamcycle” throwing him into the sand surrounding the track.

When Roper was reached by spectators it was found he was dead—though it was later determined he had been killed by heart failure, not the accident itself.

Roper’s triumph did not go unnoticed, though, his invention inspiring the German Gottlieb Daimler, who had worked with Nicolaus Otto on a four-stroke engine. Daimler, in 1885, attached an “Otto Cycle” engine to a wooden boneshaker with outrider “stabilizer wheels,” thus creating the first gasoline-powered cycle, which Daimler’s son rode a whopping six miles. (Daimler, realizing the advantages in the Otto Cycle engine for general use, and acknowledging the poor vehicle the powered boneshaker was, chose to focus his efforts on the horseless carriage. In 1900 Daimler had Wilhelm Maybach, another of Otto’s former cohorts, design an engine for his company. Emil Jellinek, an entrepreneur on the board of Daimler’s company, demanded the new engine be named after his daughter, here the origin of the “Mercedes” in the name Daimler’s company adopted, after a merger, in 1926—Mercedes-Benz.)

Still, the notion of powering bicycles with Otto engines had been seized upon, and no end of engineers and inventors began experimenting with specific applications, most significantly in France, where Count Albert de Dion and the toy maker Georges Bouton created a single-cylinder, half-horsepower Otto Cycle engine, air cooled, upright, and using a battery-and-coil ignition system, later dubbed the De Dion–Bouton. Most early “motor-bicycle” configurations placed this fairly heavy engine over the front wheel, which negatively impacted the handling. No matter, bicycle enthusiasts bought either factory-adapted bicycles or kits for adapting De Dion engines to bicycles with a passion bordering on mania. The British magazine Engineering at the time described this new “moto-cycling” fad as “a form of entertainment that can appeal only to the most enthusiastic of mechanical eccentrics,” expressing doubt that it would have any lasting widespread “favour” with the public.

“Puttering” took hold in Britain and in America.

About this time in America, the inventor E. J. “Airship” Pennington patented the first “Motor Cycle,” in 1893, which, like his proposed dirigible that was to travel to the moon at a speed of two hundred miles per minute, was mechanically unsound. Some claim Pennington, a charismatic fraud, was the inspiration for L. Frank Baum’s Wizard of Oz. Those working with him commented: “he furnished experience and the other furnished capital, with a reverse of the conditions at the finish.”

Hildebrand and Wolfmüller, properly reading the puttering rage, released the world’s first production motorcycle in 1894. Powered by a 1,428 cc Otto Cycle engine, it put out 2.5 horsepower and had a top speed of twenty-five miles per hour, a problem in Britain, given existing speed laws: such “fast” vehicles were to travel preceded by a man waving a red flag.

“Moto” cycling became the new rage, and to accommodate the new “moto-cyclists,” new laws were written nearly overnight.

Manufacturers sprang up everywhere—which, from our contemporary perspective, is nothing significant. Consider this, though: By the late 1950s, Harley-Davidson was the only surviving manufacturer of motorcycles in the United States. By the end of the 1970s, all of Britain’s bike manufacturers had gone under due to Japanese pressure, exerted by makes even nonriders can identify—Honda, Yamaha, Kawasaki, and Suzuki. The big four. And by 1980 in Italy, there existed (as major producers) just Ducati and Moto Guzzi.

Imagine this then: “Moto” cycles, until assembly-line construction brought the relative cost of automobiles down in the 1920s, were so popular that, to accommodate the early, “golden years” demand, more than three thousand individual manufacturers existed. More than seven hundred in the United Kingdom alone, and well over a hundred in the United States.

And where did these riders take their machines? There were the already existing venues for bicycles—countless miles of paved roads, and for racers, velodromes, which became “motordromes.” And when “moto” cycle performance improved significantly, these early motordrome designs were expanded until board tracks measured miles, and stars were lapping them at insane speeds. In 1920, the champion board-tracker Gene Walker was clocked at 136 miles per hour at a Daytona, Florida track—on a stripped-down machine with no brakes. Board tracks killed so many riders that motorcycle racing was moved to horse tracks and pavement. Oddly, given its two-decade worldwide popularity, only one motion picture of board-track racing is known to exist, and that just minutes long and silent.

But to return to the development of the motorcycle. Notice the cubic displacement of the Hildebrand and Wolfmüller engine: 1,428 cc. That, even today, is an enormous engine for a motorcycle. Also notice its horsepower and top speed, 2.5 and 25 m.p.h. respectively. Has the writer here gotten his decimal points in the wrong place, you might ask.

No.

Let’s take this year’s off-the-showroom-floor 1,400 cc motorcycle, the Kawasaki ZX-14, for comparison. Horsepower? Around 200. Top speed? Over 180 m.p.h. or, really, as fast as you dare to go on it. (On the Bonneville Salt Flats, ZX-14s have done well over 200 m.p.h.)

So, why the difference in performance given that these two engines operate on the same principles, burn the same fuel, and are even made from the same materials? Why?

A necessary anecdote here:

Months ago, I attended a party in Park City, Utah, one thrown by a motorcycle enthusiast to celebrate the arrival of his new industrial lathe and machining tool, which could mill metal to millionths of an inch. That lathe and tool, I saw right away, was the size of a thirties Buick; it had been bought from some manufacturer in Vladivostok or Irkutsk, and looked it.

Tom had gotten this monster to make parts no longer available for his vintage bikes. And he had them, twenty or so. Beautiful bikes: a Norton International, early-model Ducatis, and bikes no one has heard of but bike nuts—Bianchis, Velos, Crockers, and a Brough Superior.

They all ran, or were in restoration.

These were bikes I’d ridden, like the Velo, some I’d seen and badly wanted to ride, like the Brough and the Vincent. Legends. Lacquer shiny, meticulously pinstriped tanks. Megaphone exhaust pipes. Sand-cast casings. Hand machined and assembled. Tom’s bikes were just so much motorcycle jewelry.

An older, pot-bellied guy with short, iron gray hair to my left, who’d ridden in on the latest BMW tourer, which, I could see from his thumb-fingered hands, he’d never so much as touched with a wrench, said, surveying all these motorcycle works of art, “They were pieces of shit then, and they’re pieces of shit now.”

All of us within earshot laughed.

Here was easily a half million dollars’ worth of bikes (a Vincent Black Shadow alone is worth about $55,000).

What did this guy mean, and why did we all laugh?

This takes us right back to the Hildebrand and Wolfmüller motorcycle. Only someone acquainted with these machines can know how absolutely cantankerous they were, just sometimes nearly impossible, and the earlier, the more so. The H&W machine, for example, had its connecting rods running directly to a ratcheted crank on the rear wheel, obviating the need for a transmission and in effect making the bike direct drive—each combustion stroke of the engine spun the rear wheel. Kerpow! And away you were propelled—which must have made for some wild ride. And to add to this, instead of using a flywheel to conserve energy between the power strokes of the engine, H&W used elastic cords. Lovely!

This first generation of motorcycles didn’t stay in tune (most early engines used what was called hot tube ignition, a flame in a tube fitted to the intake valve, attached to it an induction vaporizer, a small bowl of liquid benzene, the benzene’s higher vapor pressure alone atomizing and creating an air-fuel mixture). These machines leaked oil (total-loss lubrication was typical early on, operated by the rider, who pumped it through the engine via a stob on the gas tank, the surplus oil exiting the engine onto the road), stank, backfired, seized up altogether (once a Matchless I was riding seized a piston, locking up the rear wheel at sixty or so, but before I went down, I—instinctively—pulled in the clutch and saved myself that otherwise certain road rash). They wobbled, shook, and shimmied; the cables broke, the levers warped, and the tires blew out.

And, jumpin’ jeepers, if we weren’t having the time of our lives riding those bikes from their inception. You don’t believe me? Then ask yourself why three thousand companies would make them? People wanted moto cycles.

Yup, they broke all right. But when they ran, rumbled, tore off into space with you hanging to the handlebars for dear life, there was nothing like them. Even a pathetic little Briggs and Stratton-powered minibike, to a ten-year-old, is pure intoxication. I should know, I had a few.

So, 2.5 horsepower, at the turn of the century, out in the open, roaring along, was nothing to sneer at.

But the question remains: Why this performance, given the displacement? Why so much more motor in the modern motorcycle?

The Motor in Motorcycles, and Other Engineering Marvels of the Breed. (Or, Why Does That Thing Have to Shake Like That and Make So Much Noise?)

Given that the bicycle was undeniably a thing unto itself long before Roper or Daimler got their hands on it (and given that the bicycle remains today in the same form), it is the motor that makes the motorcycle—here, motor meaning an engine.

The word motor is derived from the noun form of the Latin verb movere, meaning “to move.” The root form of movere is mew or meu, meaning “to push away.” From this root we derive the words momentum, mobile, and motive—if you’re in the mood for murder!—and commotion, emotion, promote, and remove.

Engine, now a synonym of motor, is of a different lineage. The word entered our language through Middle English, from Old French (where it meant “skill” or “invention”), its earliest source being, of course, Latin: ingenium, meaning “inborn talent,” “skill,” or “power” (also giving us the word genius). Thus engine, in its earlier forms, meant a force (sometimes of an invisible, even spiritual, nature). An engine, then, was some driving force. As in “the engine of robust commerce drove the Gay Nineties.”

(It is interesting to note, here, that it was George Hendee of the Indian Motorcycle Company who first conjoined the words moto and cycle to create moto-cycle. Prior to this, powered bicycles were called “motor-bicycles.”)

And did this lump of fire-breathing, stinking, thundering iron, this motor, this engine, simply appear for tinkerers to drop into the frames of so-called safety bicycles? Obviously not.

So let’s go back a bit, and follow the development of the engine to the point where Roper and Daimler jammed it into their boneshakers. Again, a device we’ve come to take for granted (and arguably the single most world-changing invention in modern history) had its origins in the most humble of circumstances.

How about this—the internal combustion engine had its birth in a gadget called the steam digester, which was used to extract the fat from bones, leaving them brittle enough to make bonemeal. Think of a motorcycle named the Steam Digester. Sexy.

Denis Papin, an associate of the physicist Robert Boyle, and familiar with Boyle’s newly formulated gas law, which states, “for a fixed amount of gas kept at a fixed temperature, pressure and volume are inversely proportional” realized that if he could create a “sealed cooker,” thus increasing pressure, he could also raise in it the operating temperature, which, in any open system (standard atmospheric pressure), was limited to 212 degrees Fahrenheit, give or take a degree or two for altitude.

Papin’s steam digester was really the world’s first pressure cooker.

And how do you get from this digester pressure cooker to bearded dudes on Harley-Knuckleheads?

Papin found, predictably, that in his contained system the pressure increased with the temperature, but also that sometimes his digesters exploded, and with unhappy results, users sporting scars from shrapnel if they survived. To solve this problem, Papin designed a steam release valve. (Some time ago I had a wonderful roommate, Vikas, from India. Vik’s mother, cooking lentils in her pressure cooker one afternoon, blew a hole six feet in diameter in the kitchen ceiling, this after my roommate had laughed at me for ducking under the table the first time the valve let off a plume of steam.)

Papin, watching this new valve on his digester open and close (1679), conceived of a piston-and-cylinder engine. He even drew up plans, though the means to convert the linear motion of the piston for usable power eluded him. That remained for Thomas Savery to invent (1697), though he used what he called a “beam,” all steam engines from that time being beam engines (primarily used to pump water from mines). Simply imagine a beam—a bar of steel—on a pivot about midway along its length, a piston fixed to one end, forcing the beam down. The unattached end of the beam, then, was available to do “work”: pump water, grind grain, and so on. The valves necessary to admit steam into the engine, and to exhaust it, were operated manually. James Watt, from whom we get the term watt as a measure of power, realizing the limited application of this early steam engine’s beam, patented sun-and-planet gears (1781), which produced from the linear piston movement rotational motion—thus birthing the “engine” (cylinder, piston, connecting rod, crankshaft) as we know it.

Historians cite this one invention, the modern steam engine, with Watt’s gears, as giving birth to the industrial revolution.

Steam engines. Now a thing of the past, right? Wrong. Even nuclear power plants are just fancy steam engines, using fission, rather than coal, to boil water to spin turbines. And, really, steam pressure as a force to do work has been with us far longer than its use by Papin. In Roman Egypt it was used to open temple doors (“Pay no attention to that man behind the curtain! I am the Great Flim Flam!”). Taqi al-din, an Ottoman Arab in the sixteenth century, utilized a crude steam turbine to rotate spits of roasting meat, these early devices employing steam power called “mills.” Oddly, mill is now an archaic term of affection for tweaked engines used by hot-rodders, auto and biker alike. (“It’s got a bitchin’ mill, man, that’ll blow your mind!”)

Robert Fulton, who is sometimes thought of as the inventor of the steam engine, was no such thing (such credit is often attributed to James Watt). Fulton, in 1807, used a Watt steam engine in his paddleboat, though unlike Richard Trevithik, a predecessor, he made them commercially practical, which in turn led to the development of the steam locomotive, and all things steam-powered—the rest is, again, history.

Still, a crucial design limitation remained regarding the development and use of the reciprocating-piston steam engine. The steam engine is an external-combustion heat engine, and requires an external boiler and water tank.

A near parallel development, but one operating on a refined formulation of Boyle’s gas law, was the internal-combustion engine. By 1834, Benoît Clapeyron, through experiment, had found that the state of an amount of gas is determined by its pressure, volume, and temperature. (Clapeyron’s formula is simple enough: PV=nRT, where P is the absolute pressure, V is the volume of the vessel, n is the number of moles of gas, R is the universal gas constant, and T is the absolute temperature.) What this simple-seeming equation suggested was that gas could be introduced to a closed system, such as that already existing in Watt’s steam engine, and if cataclysmically heated, would expand cataclysmically, this explosion driving the piston as did steam introduced from outside an engine. Simple enough? And how to heat such gas? Burn it. Add oxygen. Only, simply adding oxygen isn’t sufficient to initiate oxidation, a problem in an altogether closed system.

It is amusing now to note that deriving mechanical power from this sort of contained explosion had been in engineers’ minds for centuries. As early as 1206, the Persian Al-Jazari envisioned a pump with a reciprocating piston-and-connecting-rod mechanism—the insoluble problem being how to initiate the explosion inside the cylinder/chamber. Likewise, Leonardo da Vinci, in his papers, toyed with the idea of a compressionless engine, as did the physicist Christian Huygens, neither resolving the problem Al-Jazari encountered. Basically, how do you “light” a fire inside a sealed chamber? No solution existed, until Alessandro Volta (from whom we get the term volt as a measure of electrical power) found it, his first application being in the most humble of devices.

So, as with the steam engine, having its first application in Papin’s digester, the internal-combustion engine had its first use in a parlor trick, one employing a toy gun. Volta, using newfound technology, electricity, exploded within the sealed barrel of a gun a mixture of air and hydrogen, popping into the hands of his audience—a cork. Here was the birth of the spark plug.

Development of the compressionless internal-combustion engine from this point was unceasing, these early engines operating on any number of fuels, most often hydrogen (it didn’t leave “pernicious residues” in the cylinder as did gunpowder, milled saltpeter, and so on). And while as early as 1824 the French physicist Sadi Carnot established through thermodynamic theory that compression was necessary to create a powerful internal-combustion engine, no application resulted until nearly fifty years later.

If you compare the timelines of the two developments, external-combustion engine (steam) and internal-combustion, it is easy to see why the internal-combustion engine lagged behind in use. Steam engines could run on fuels already at hand, such as coal, wood, industrial scrap—literally anything that would burn. They were easy to build, simple, and suited heavy use (boats, trains, industrial applications). By comparison, compressionless internal-combustion engines didn’t develop much power; they overheated; and their by-necessity far more complicated internal parts suffered destructive friction created by the crude fuels burned in them. So comparatively efficient was steam power that engineers focused on it, one company, Stanley, producing steam-powered cars up until about 1920, by which time they had become badly antiquated.

Enter, of course, petroleum, used at first almost exclusively for lighting and lubrication (industrial and domestic). In 1854 the Italians Barsanti and Matteucci patented the first engine of its kind fueled by the new petrol—here, a squirt in a sealed-by-valves firing chamber.

There followed, of course, Otto’s engine (four-stroke, and having in-cylinder compression, 1876), and the Atkinson engine (a profoundly crude two-stroke, also having in-cylinder compression, 1882), both heavy, underpowered, and unreliable.

By 1882 steam-engine development was at its zenith. Steam-powered battleships, trains, and electrical power stations were in use worldwide. Steam ruled the world. But steam power, suitable for heavy applications—such as seen in the steam locomotive—proved unwieldy for smaller ones. Say, a horseless carriage or motor-bicycle. Or for a portable power source.

Hence, a whole coterie of engineers was bent on solving the basic problem inherent in the internal-combustion engine as they knew it. Why was the caloric (energy) value of this hydrocarbon they were using for fuel (petroleum) not expressed in the output of their engines?

From the inception of the motorcycle, engines designed to power them have of necessity been models of efficiency. The motorcycle engineer Walter Kaaden’s two-stroke, for example (for a real-world application, see chapter 4), was the first to put out 200 horsepower per liter. All of this no small feat really, it became rocket science, and remains so today.

Realize that a 30 percent efficiency figure (meaning power derived from the engine in relation to the energy value of the fuel) for an internal-combustion engine is high. Peak efficiency, even at this present date, is about 37 percent. So where does all that energy go? Recall that what is useful in an internal-combustion engine is not the combustion, the burning, of the fuel. What is useful is the expansion of the gas in that sealed system, which, in turn, is converted to mechanical “work.” Heat, then, is a by-product of combustion, and is lost in the engine’s exhaust, as well as radiated by the engine itself. Friction and so on takes another good portion of power. So early engines had, possibly, as low as 5 percent efficiency.
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