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Those mechanical wonders which in one century enriched only the conjurer who used them, contributed in another to augment the wealth of the nation; and those automatic toys, which once amused the vulgar, are now employed in extending the power and promoting the civilization of our species. In whatever way, indeed, the power of genius may invent or combine, and to whatever low or even ludicrous purposes that invention or combination may be originally applied, society receives a gift which it can never lose; and though the value of the seed may not be at once recognized; and though it may lie long unproductive in the ungenial till of human knowledge, it will some time or other evolve its germ, and yield to mankind its natural and abundant harvest.


—DAVID BREWSTER,


Letters on Natural Magic


Toys and games are the preludes to serious ideas.


—CHARLES EAMES






Introduction


At Merlin’s You Meet with Delight


In the early years of the Islamic Golden Age, around 760 CE, the new leader of the Abbasid Dynasty, Abu Ja’far al-Mansur, began scouting land on the eastern edge of Mesopotamia, looking to build a new capital city from scratch. He settled on a promising stretch of land that lay along a bend in the Tigris River, not far from the location of ancient Babylon. Inspired by his readings of Euclid, al-Mansur decreed that his engineers and planners should build a grand metropolis at the site, constructed as a nested series of concentric circles, each ringed with brick walls. The city was officially named Madinat al-Salam, Arabic for “city of peace,” but in common parlance it retained the name of the smaller Persian settlement that predated al-Mansur’s epic vision: Baghdad. Within a hundred years, Baghdad contained close to a million inhabitants, and it was, by many accounts, the most civilized urban environment on the planet. “Every household was plentifully supplied with water at all seasons by the numerous aqueducts which intersected the town,” one contemporary observer wrote, “and the streets, gardens and parks were regularly swept and watered, and no refuse was allowed to remain within the walls. An immense square in front of the imperial palace was used for reviews, military inspections, tournaments and races; at night the square and the streets were lighted by lamps.”


More significant, though, than the elegance of Baghdad’s broad avenues and lavish gardens was the scholarship sustained inside the Round City’s walls. Al-Mansur founded a palace library to support scholars and funded the translation into Arabic of science, mathematics, and engineering texts originally written in the days of classical Greece—works by Plato, Aristotle, Ptolemy, Hippocrates, and Euclid—along with Hindu texts from India that contained important advances in trigonometry and astronomy. (These translations eventually turned out to be a kind of lifeboat for these ancient ideas, keeping them in circulation through the European Dark Ages.) A few decades later, under the leadership of al-Mansur’s son, al-Manum, a new institution took root inside Baghdad’s walls, a mix of library, scientific academy, and translation bureau. It became known as Bayt al-Hikma: the House of Wisdom. For three hundred years, it was the seat of Islamic scholarship, until the Mongols sacked Baghdad in the siege of 1258, destroying the books from the House of Wisdom by submerging them in the Tigris.


In the first years of the House of Wisdom, al-Manum commissioned three talented brothers, now known as the Banu Musa, to write a book describing classical engineering designs inherited from the Greeks. As the project evolved, the Banu Musa expanded their brief to include their own designs, showcasing the advances in mechanics and hydraulics that surrounded them in Baghdad’s flourishing intellectual culture. The work they eventually published, The Book of Ingenious Devices, now reads like a prophesy of future engineering tools: crankshafts, twin-cylinder pumps with suction, conical valves employed as “in-line” components—mechanical parts centuries ahead of their time, all represented in detailed schematics. Two centuries later, the Banu Musa’s work inspired an even more astonishing project, written and illustrated by the Islamic engineer al-Jazari, The Book of the Knowledge of Ingenious Mechanisms. It contained stunning illustrations, adorned with gold leaf, of hundreds of machines, with careful notes explaining their operational principles. Float valves that prefigure the design of modern toilets, flow regulators that would eventually be used in hydroelectric dams and internal combustion engines, water clocks more accurate than anything Europe would see for four hundred years. The two books contain some of the earliest sketches of technology that would become essential components in the industrial age, enabling everything from assembly-line robots to thermostats to steam engines to the control of jet airplanes.


These two books of “ingenious” machines deserve a prominent place in the canon of engineering history, in part as a corrective to the too-frequent assumption that Europeans single-handedly invented most modern technology. But there is something else about these two books that doesn’t quite fit the standard account of groundbreaking scientific work, something that is immediately visible to the nonengineer flipping through their pages. The overwhelming majority of the mechanisms illustrated in the two volumes are objects of amusement and mimicry: fountains that spout water in rhythmic bursts; mechanical flute players; automated drumming machines; a peacock that dispenses water when you pull its feathers and then proffers a miniature servant with soap; a boat filled with robotic musicians that can serenade an audience while floating in a lake; a clock built into the shape of an elephant that chimes on the half hour.


There is a puzzle lurking in the genius of the Banu Musa and al-Jazari. How can it be that such advanced engineering expertise should be devoted to toys? The revolutionary ideas diagrammed in the pages of these ancient books would eventually transform the industrial world. But those ideas first came into being as playthings, as illusions, as magic.


Fast-forward a thousand years. The mechanical amusements first diagrammed by al-Jazari and the Banu Musa have become profitable entertainment across Europe, nowhere more so than in the streets of London, which teem with spectacles and curiosities. By the early 1800s, a bustling new industry of illusion has taken root in the West End. Robert Barker’s immersive Panorama dazzles audiences with a simulated 360-degree rooftop view of the city; at the Lyceum Theatre, Paul de Philipsthal terrifies spectators with his multimedia spook show, the Phantasmagoria. An exhibit of wax statues, curated by a certain Madame Tussaud, premieres at the Lyceum, but isn’t a hit. (Tussaud wouldn’t create her famous museum for another thirty years.) In Hanover Square, just south of Oxford Street, a Swiss inventor and showman with the delightful name John-Joseph Merlin runs an eclectic establishment known as Merlin’s Mechanical Museum. In modern terms, Merlin’s shop is a kind of hybrid between a science museum, a gaming arcade, and a maker lab. You can marvel at moving mechanical dolls, try your luck at gambling machines, and enjoy the sweet melodies of music boxes. But Merlin is not simply an impresario; he is also a mentor of sorts, encouraging the “young amateurs of mechanism” to try their own hands at invention.


Born in Belgium in 1735, Merlin is a clockmaker by trade, and like many horologists of that period, he has long been intrigued by the idea that the mechanized movement of the pendulum clock and its descendants could be scaled up into more impressive feats—of productive labor, to be sure, but also something else: flights of fancy, wonder, illusion. You could build machines that could tell time, weave fabric, maybe even perform elementary calculations. But you could also build machines that mimicked physical behavior for less utilitarian purposes: for the sheer delight that human beings have always found in the imitation of life. The construction of these early robots, called automata in their time, had been one of the great extravagances of courtly life during the period, designed to amuse and curry favor with the aristocracy. These inventions evolved out of mechanical clocks, popular in the 1600s, featuring elaborate mise-en-scènes of villages or musicians that mark the passing of the hour by bursting into life. By the end of the seventeenth century, the clocks blossomed into miniature stage shows, called clockworks, that presented simple narratives using the mechanized movements of hundreds of distinct elements. Many of them featured biblical themes. In 1661, a London tavern showcased a clockwork rendition of Eden. According to a pamphlet published at the time, it presented “Paradise Translated and Restored, in a Most Artfull and Lively Representation of the Severall Creatures, Plants, Flowers, and Other Vegetables, in Their Full Growth, Shape, and Colour . . . A Representation of that Beautiful Prospect Adam had in Paradise.” (When the robots eventually write the history of their species, these animated tableaux will serve nicely as a creation myth.)


By the early 1700s, the focus shifted from re-creating the bustle of an animated village or garden to building increasingly lifelike simulations of individual organisms. In the first half of the eighteenth century, the French inventor Jacques de Vaucanson famously constructed an automaton called the Digesting Duck that consumed grain, flapped its wings, and—the pièce de résistance—actually defecated after eating. A few decades later, in 1758, a Swiss horologist named Pierre Jaquet-Droz traveled to Madrid to present an array of wonders to King Ferdinand, most of them pendulum or water clocks that featured animated storks, flute-playing shepherds, and songbirds—the mechanical descendants of al-Jazari’s ingenious devices. The audience with Ferdinand secured Jaquet-Droz financially and he embarked on an ambitious streak of automaton creation, arguably the most artistic and innovative mechanical engineering that the world had ever seen. His crowning achievement, completed in 1772, was the Writer, a mechanical boy composed of more than six thousand distinct parts, seated on a stool with a quill pen in hand. The boy could be programmed to write any combination of words using up to forty characters. Once instructed—via a series of cams hidden inside the contraption—he dipped his pen in an inkwell, shook it twice, and began writing the words with a studious precision, his eyes following the pen as he wrote. The Writer was not a computer in the modern sense of the word, but it is rightly considered a milestone in the history of programmable machines.


Jaquet-Droz’s son, Henri-Louis, began displaying the Writer in London in 1776, part of a new exhibition in Covent Garden called the “Spectacle Mécanique.” Inspired by these fantastical creatures, Merlin began making and collecting automatons himself. To showcase some of this work, he opened Merlin’s Mechanical Museum in 1783, running a promotional notice assuring that “Ladies and Gentlemen who honour Mr Merlin with their Company may be accommodated with TEA and COFFEE at one Shilling each.” As Simon Schaffer puts it, Merlin “prowled the borderlines of showmanship and engineering,” not unlike the Hollywood special-effects studios that descend, almost directly, from Merlin and his contemporaries.


Merlin’s ingenuity took him in many directions: he invented a self-propelling wheelchair, a mechanical Dutch oven, a pump that automatically freshens air in hospital rooms, a deck of playing cards with braille-like encodings that enables blind people to play whist. He dabbled in the design of musical instruments. Today, he is probably best known for inventing roller skates. Some of these contraptions he displayed in the Mechanical Museum, but he kept two prize creations in his workshop in the attic above the museum: two miniature female automata, no more than a foot or two tall. One creature walked across a four-foot space, holding an eyeglass and bowing respectfully toward the onlookers. The other was a dancer holding an animated bird.


Conventional historical accounts are typically oriented around Great Events: battles fought, treaties signed, speeches delivered, elections won, leaders assassinated. Or the textbooks follow the long arc of incremental change: the rise of democracy or industrialization or civil rights. But sometimes history is shaped by chance encounters, far from the corridors of power, moments when an idea takes root in someone’s head and lingers there for years until it makes its way onto the main stage of global change. One of those encounters happens in 1801, when a mother brings her precocious eight-year-old son to visit Merlin’s museum. His name is Charles Babbage. The old showman senses something promising in the boy and offers to take him up to the attic to spark his curiosity even further. The boy is charmed by the walking lady. “The motions of her limbs were singularly graceful,” he would recall many years later. But it is the dancer that seduces him. “This lady attitudinized in a most fascinating manner,” he writes. “Her eyes were full of imagination, and irresistible.”


The encounter in Merlin’s attic stokes an obsession in Babbage, a fascination with mechanical devices that convincingly emulate the subtleties of human behavior. He earns degrees in mathematics and astronomy as a young scholar, but maintains his interest in machines by studying the new factory systems that are sprouting across England’s industrial north. Almost thirty years after his visit to Merlin’s, he publishes a seminal analysis of industrial technology, On the Economy of Machinery and Manufactures, a work that would go on to play a pivotal role in Marx’s Das Kapital two decades later. Around the same time, Babbage begins sketching plans for a calculating machine he calls the Difference Engine, an invention that will eventually lead him to the Analytical Engine several years later, now considered to be the first programmable computer ever imagined.


We don’t know if the eight-year-old Babbage made a notable impression on Merlin himself. The showman died two years after Babbage’s visit, and his collection of wonders—including the captivating automata—were sold to a rival named Thomas Weeks, who ran his own museum a few blocks away on Great Windmill Street. Weeks never put the dancer or the walking lady on display; they remained in his attic, gathering cobwebs until Weeks himself died in 1834, and the entire lot was put up for auction. Somehow, after all those years, Babbage found his way to the auction and purchased the dancer for thirty-five pounds. He refurbished the machine and put it on display in his Marylebone town house, a few feet away from the Difference Engine. In a sense, the two machines belonged to different centuries: the dancer was the epitome of Enlightenment-era fantasy; the Difference Engine an augur of late twentieth-century computation. The dancer was a thing of beauty, an amusement, a folly. The engine was, as its name suggested, a more serious affair: a tool for the age of industrial capitalism and beyond. But according to Babbage’s own account, the passion for mechanical thinking that led to the Difference Engine began with that moment of seduction in Merlin’s attic, in the “irresistible eyes” of a machine passing for a human for no good reason other than the sheer delight of the illusion itself.


Delight is a word that is rarely invoked as a driver of historical change. History is usually imagined as a battle for survival, for power, for freedom, for wealth. At best, the world of play and amusement belongs to the sidebars of the main narrative: the spoils of progress, the surplus that civilizations enjoy once the campaigns for freedom and affluence have been won. But imagine you are an observer of social and technological trends in the second half of the eighteenth century, and you are trying to predict the truly seismic developments that would define the next three centuries. The programmable pen of Jaquet-Droz’s Writer—or Merlin’s dancer and her “irresistible eyes”—would be as telling a clue about that future as anything happening in Parliament or on the battlefield, foreshadowing the rise of mechanized labor, the digital revolution, robotics, and artificial intelligence.


This book is an extended argument for that kind of clue: a folly, dismissed by many as a mindless amusement, that turns out to be a kind of artifact from the future. This is a history of play, a history of the pastimes that human beings have concocted to amuse themselves as an escape from the daily grind of subsistence. This is a history of what we do for fun. One measure of human progress is how much recreational time many of us now have, and the immensely varied ways we have of enjoying it. A time-traveler from five centuries ago would be staggered to see just how much real estate in the modern world is devoted to the wonderlands of parks, coffee shops, sports arenas, shopping malls, IMAX theaters: environments specifically designed to entertain and delight us. Experiences that were once almost exclusively relegated to society’s elites have become commonplace to all but the very poorest members of society. An average middle-class family in Brazil or Indonesia takes it for granted that their free time can be spent listening to music, marveling at elaborate special effects in Hollywood movies, shopping for new fashions in vast palaces of consumption, and savoring the flavors of cuisines from all over the world. Yet we rarely pause to consider how these many luxuries came to be a feature of everyday life.


History is mostly told as a long fight for the necessities, not the luxuries: the fight for freedom, equality, safety, self-governance. Yet the history of delight matters, too, because so many of these seemingly trivial discoveries ended up triggering changes in the realm of Serious History. I have called this phenomenon “the hummingbird effect”: the process by which an innovation in one field sets in motion transformations in seemingly unrelated fields. The taste for coffee helped create the modern institutions of journalism; a handful of elegantly decorated fabric shops helped trigger the industrial revolution. When human beings create and share experiences designed to delight or amaze, they often end up transforming society in more dramatic ways than people focused on more utilitarian concerns. We owe a great deal of the modern world to people doggedly trying to solve a high-minded problem: how to construct an internal combustion engine or manufacture vaccines in large quantities. But a surprising amount of modernity has its roots in another kind of activity: people mucking around with magic, toys, games, and other seemingly idle pastimes. Everyone knows the old saying “Necessity is the mother of invention,” but if you do a paternity test on many of the modern world’s most important ideas or institutions, you will find, invariably, that leisure and play were involved in the conception as well.


Although this account contains its fair share of figures like Charles Babbage—well-to-do Europeans tinkering with new ideas in their parlors—it is not just a story about the affluent West. One of the most intriguing plot twists in the story of leisure and delight is how many of the devices or materials originated outside of Europe: those mesmerizing automata from the House of Wisdom, the intriguing fashions of calico and chintz imported from India, the gravity-defying rubber balls invented by Mesoamericans, the clove and nutmeg first tasted by remote Indonesian islanders. In many ways, the story of play is the story of the emergence of a truly cosmopolitan worldview, a world bound together by the shared experiences of kicking a ball around on a field or sipping a cup of coffee. The pursuit of pleasure turns out to be one of the very first experiences to stitch together a global fabric of shared culture, with many of the most prominent threads originating outside Western Europe.


I should say at the outset that this history deliberately excludes some of life’s most intense pleasures—including sex and romantic love. Sex has been a central force in human history; without sex, there is no human history. But the pleasure of sex is bound up in deep-seated biological drives. The desire for emotional and physical connections with other humans is written into our DNA, however complex and variable our expression of that drive may be. For the human species, sex is a staple, not a luxury. This history is an account of less utilitarian pleasures; habits and customs and environments that came into being for no apparent reason other than the fact that they seemed amusing or surprising. (In a sense, it is a history that follows Brian Eno’s definition of culture as “all the things we don’t have to do.”) Looking at history through this lens demands a different emphasis on the past: exploring the history of shopping as a recreational pursuit instead of the history of commerce writ large; following the global path of the spice trade instead of the broader history of agriculture and food production. There are a thousand books written about the history of innovations that came out of our survival instincts. This is a book about a different kind of innovation: the new ideas and technologies and social spaces that emerged once some of us escaped from the compulsory labor of subsistence.


The centrality of play and delight does not mean that these stories are free of tragedy and human suffering. Some of the most appalling epochs of slavery and colonization began with a new taste or fabric developing a market, and unleashed a chain of brutal exploitation to satisfy that market’s demands. The quest for delight transformed the world, but it did not always transform it for the better.


In 1772, Samuel Johnson paid a visit to one of the predecessors of Merlin’s Mechanical Museum, a showcase run by an engineer named James Cox, who became one of Merlin’s mentors. Exploring Cox’s exhibition was like walking through the pages of al-Jazari’s illustrated book: the rooms were filled with animated elephants, peacocks, and swans, glittering with jewels. Johnson published an account of his visit in the Rambler. “It may sometimes happen,” he wrote, “that the greatest efforts of ingenuity have been exerted in trifles; yet the same principles and expedients may be applied to more valuable purposes, and the movements, which put into action machines of no use but to raise the wonder of ignorance, may be employed to drain fens, or manufacture metals, to assist the architect, or preserve the sailor.”


In other words, the ingenious “trifles” of the automata often serve as a kind of augur of more substantial developments to come. This foreshadowing effect is clearly visible in the commentary that built up around the great automata of the eighteenth century: Jaquet-Droz’s Writer, Vaucanson’s Duck, the famous chess-playing “Mechanical Turk” originally designed in the 1770s by the Hungarian inventor Wolfgang von Kempelen. (The Turk turned out to be less of a mechanical achievement, as the chess was actually played by a man hidden inside the contraption.) While these contraptions sparked amazement and debate in their prime—several essays were published in the late 1700s trying to solve the mystery of the Turk’s chess abilities—they reached their cultural peak in the middle of the nineteenth century, well after most of their showcases had gone out of business. The automata inspired Marx’s theories on the future of labor and propelled Babbage toward his prophetic vision of mechanized intelligence. They planted the seed for Mary Shelley’s Frankenstein. Edgar Allan Poe’s attempt to explain the secrets of the Mechanical Turk laid the groundwork for his invention of the detective story. The automata were animated by the scientific and engineering knowledge of the eighteenth century, but they unleashed broader hopes and fears that belonged properly to the nineteenth. In both their mechanical design and their philosophical implications, the automata were ahead of their time.


This phenomenon turns out to appear consistently throughout the history of humanity’s trifles. The guilty pleasures of life often give us a hint of future changes in society, whether those pleasures take the form of English ladies shopping for calico fabrics in London in the late 1600s, or ancient Roman feasts laden with spices from the far corners of the globe, or carnival hucksters promoting strange optical devices that create the illusion of moving pictures, or computer programmers at MIT in the 1960s playing Spacewar! on their million-dollar mainframes. Because play is often about breaking rules and experimenting with new conventions, it turns out to be the seedbed for many innovations that ultimately develop into much sturdier and more significant forms. The institutions of society that so dominate traditional history—political bodies, corporations, religions—can tell you quite a bit about the current state of the social order. But if you are trying to figure out what’s coming next, you are often better off exploring the margins of play: the hobbies and curiosity pieces and subcultures of human beings devising new ways to have fun. “Each epoch dreams the one to follow, creates it in dreaming,” the French historian Michelet wrote in 1839. More often than not, those dreams do not unfold within the grown-up world of work or war or governance. Instead, they emerge from a different kind of space: a space of wonder and delight where the normal rules have been suspended, where people are free to explore the spontaneous, unpredictable, and immensely creative work of play. You will find the future wherever people are having the most fun.
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Fashion and Shopping


The Calico Madams


The sea snail Hexaplex trunculus lives in shallow waters and tidal pools along the coast of the Mediterranean, and along the shores of the Atlantic, from Portugal down to the western Sahara. To the untrained eye, the murex snail, as it is also called, looks like an ordinary mollusk, housed in a conical shell ringed by bands of spikes. Millions of years ago, the snail evolved a kind of bioweapon used to sedate prey and defend itself against predators: an inky secretion that contains a rare compound called dibromoindigo. Almost four thousand years ago, the Minoan civilization based in the Aegean islands discovered that the murex snail secretion could be used as a dye to create one of the rarest of shades: the color purple.


Over time, the purple dye took on the name of a town in southern Phoenicia, Tyre, where it was mass-produced. The exact procedure for manufacturing Tyrian purple is unknown today, although Pliny the Elder included a fragmentary recipe in his Natural History. Modern attempts to re-create the dye suggest that more than ten thousand snails were required to produce just one gram of Tyrian dye. But if the production techniques remain a mystery, the historical record is clear about one thing: Tyrian purple endured as a symbol of status and affluence for at least a thousand years. Bands of Tyrian purple were woven into the tunics of Roman senators; a child conceived by one of the emperors of Byzantium was given the honorific Porphyrogenitus—literally, “born in the purple.” Over the millennium that passed from the age of the Phoenicians to the fall of Rome, an ounce of Tyrian purple dye was worth significantly more than an ounce of gold, a valuation that compelled sailors to explore the entire coastline of the Mediterranean for colonies of murex snails.


Eventually, though, the supply of Hexaplex trunculus in the Mediterranean could not keep up with the demand for Tyrian purple, and a few intrepid Phoenician sailors began to contemplate more ambitious voyages in search of the mollusk, beyond the placid waters of the inland sea, out onto the gray, turbulent waves of the Atlantic itself. The Phoenicians had already passed through the Strait of Gibraltar in search of alluvial tin deposits, their distinctive cedar-planked ships, powered by thirteen oarsmen on each side, hugging the coast of Spain through waters that, technically speaking, belonged to the Atlantic. But it was the murex snail that compelled them to take on the towering waves and uncharted waters of the open ocean. They ventured down the coast of North Africa, where they eventually discovered a bounty of sea snails that would keep the aristocracy cloaked in purple well into the Dark Ages. The legacy of these voyages extends far beyond simple fashion. The passage out of the Mediterranean into the vast mystery of the Atlantic marked a true threshold moment in the history of human exploration. “The Phoenicians’ now-proven aptitude for sailing the North African coast was to be the key that unlocked the Atlantic for all time,” Simon Winchester writes. “The fear of the great unknown waters beyond the Pillars of Hercules swiftly dissipated.” Think of all the ways the world would be transformed by vessels launched from Mediterranean countries, exploring the Atlantic and beyond. Those vessels would eventually leave in search of gold, or religious freedom, or military conquest. But the first siren song that lured them onto the open ocean was a simple color.


Garment design has driven technological innovation from the very beginning of human existence. Shears, sewing needles, and scrapers for converting animal skins into protective coverings for the body are among the oldest tools recovered from the Paleolithic age. To be sure, much of that innovation was utilitarian in nature. Ascots and hoop skirts aside, most clothing has some functional value, and certainly our ancestors fifty thousand years ago were making clothes with the explicit aim of keeping warm and dry and protected from potential threats. The fact that so much technological innovation—from the first knitting needles to hand looms to the spinning jenny—has emerged out of textile production can seem, at first glance, more a matter of necessity’s invention. And yet the archeological record is replete with early examples of purely decorative toolmaking: a shell necklace discovered in the Sikul Cave in Israel was crafted more than a hundred thousand years ago. As soon as humans became toolmakers, they were making jewelry.


Whatever mix of playfulness and practicality drove early human garment design, the invention of Tyrian purple announced a fundamental shift toward delight and surprise—a shift, in a sense, from function to fashion. No one needs the color purple. It does not protect you against malaria, or supply useful proteins, or reduce the chances that you will die in childbirth. It just looks nice, particularly if you live in a world where purple garments happen to be rare.


You might reasonably object at this point that those Phoenician snail wranglers—and the oarsmen that first took them past the Strait of Gibraltar—were motivated by financial gain, and not some sublime aesthetic response to purple itself. That is certainly the canonical way of telling it. As soon as we invented liquid currencies, human beings were suddenly willing to take on improbably ambitious and dangerous schemes if the price happened to be right. People left the safety of the Mediterranean because there was money in it—a motivation that was certainly powerful, but not particularly newsworthy.


A comparable argument might be made for the importance of status in the display of those purple garments. Humans evolved in hierarchical societies and most of us acknowledge that status-seeking is a common, if sometimes regrettable, driver of human behavior. The Phoenician aristocracy wanted to dye their clothes in shades of Tyrian purple so they could display their superiority over the commoners, and they were willing to pay for the privilege. Again, the causal chain is a familiar one: people will go to great lengths to satisfy the needs of the ruling elite if they are amply compensated for their labor. The fact that this labor involved harvesting thousands of snails may be an intriguing historical yarn, but does it really tell us anything new about the deep-seated forces that drive historical change?


With all due respect to Occam’s razor, I think in this case the simpler story is not correct, or at least it fails to include the most interesting part of the explanation. The financial gain or status symbols were secondary effects; the initial fixation with purple was the prime mover. Take away the purely aesthetic response to the Tyrian dye, and the whole chain of exploration, invention, and profit falls apart. This turns out to be a recurring pattern in the history of play. Because delightful things are valuable, they often attract commercial speculation, which funds and cultivates new technologies or markets or geographic exploration. When we look back at that process, we tend to talk about it in terms of the money and markets or the vanity of the ruling elite driving the new ideas. But the money has its own masters, and in many cases the dominant one is the human appetite for surprise and novelty and beauty. If you dig past the archeological layers of technological invention, profit motive, conquest, and status-seeking, you will often find an unlikely stratum that lies beneath the more familiar layers: the simple pleasure of a new experience—in this case, the red and blue cones of our retinas registering a strange hybrid shade almost never found in nature. Somehow the story gets cast in the retelling as a tale of heroic inventors or efficient capital markets or brutal exploitation. That initial moment of delight becomes an afterthought, a footnote to the master narrative.


Nowhere is this oversight more glaring than in the story behind the greatest technological upheaval of modern times: the industrial revolution.


In the last few decades of the seventeenth century, a new pattern became visible—arguably for the first time in history—on the streets of a few select neighborhoods in London: St. James, Ludgate Hill, Bank Junction. A row of shops, each offering tantalizing collections of fabric, or jewelry, or home furnishings, clustered together on a few city blocks. The shopfronts featured large glass window displays, with merchandise arranged in visually arresting styles. The interiors were festooned with pillars, elaborate mirrors and lighting, sculpted cornices, and draperies. An observer from the early 1700s described them as “perfectly gilded theaters.”


All of this theatrical elegance was designed to create a new kind of aura around the simple act of buying goods. Earlier in the seventeenth century, shopping galleries like the New Exchange and Westminster Hall had created bustling, immersive spaces for commercial transactions, but the new shops added a measure of grandeur and elegance that made the galleries seem cramped and oppressive by comparison. In the exchanges, each vendor’s space was small and largely unfurnished, closer to the stalls of a traveling fair or street peddlers. The new shops created a much more sumptuous environment, as though the consumer were entering the drawing room of a minor lord instead of bargaining with a street hawker. For the first time, the design of the shop became a part of the marketing message. Indeed, in an age that predates the modern craft of advertising, those shop designs were among the very first forms of marketing ever concocted. “The seductive design of shops was intended to encourage customers to stay and to look around, to see shopping as a leisurely pursuit and an exciting experience,” writes historian Claire Walsh. “The more time a customer spent in the shop, the more attentively and persuasively they could be served, and in this sense the design of the shop was very much a part of the sales process.” They made the act of shopping an end, and not just a means.


Some contemporary observers, mostly men, denounced the new shops as palaces of deception, designed to weave a spell over their customers. Describing the new fashionable shops in the resort town of Bath in the early 1700s, Abbé Prévost complained that they took advantage of “a kind of enchantment which blinds everyone in these realms of enjoyment, to sell for their weight in gold trifles one is ashamed of having bought after leaving the place.” In his 1727 survey of British commercial practice, The Compleat English Tradesman, Daniel Defoe devoted an entire chapter to the new practice of outfitting shops with such lavish trappings, a custom that appears to have baffled Defoe: “It is a modern custom, and wholly unknown to our ancestors . . . to have tradesmen lay out two-thirds of their fortune in fitting up their shops . . . in painting and gilding, fine shelves, shutters, boxes, glass-doors, sashes, and the like,” he wrote. “The first inference to be drawn from this must necessarily be, that this age must have more fools than the last: for certainly fools only are most taken with shows and outsides.”


Defoe ultimately decided that there must be some kind of functional motive behind these seemingly excessive displays: “Painting and adorning a shop seems to intimate, that the tradesman has a large stock to begin with; or else the world suggests he would not make such a show.” Defoe’s perplexity here is almost touching: you can see his mind working in overdrive to come up with a logical explanation for the frivolities of fine shelves and sashes. From our modern perspective, we can see clearly how the messaging embodied in the lavish shop decor obviously signaled more than just a large inventory; it created an envelope of luxury and high fashion that elevated the act of shopping itself into a form of entertainment. The consumers flocking to these new commercial spaces weren’t just there for the goods they could purchase. They were there for the wonderland of the space itself.
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Trade card advertising a London shop, circa 1758.





Where shopping for clothes had previously been a straightforward, no-frills series of exchanges, bartering with street vendors or tradesmen—no different from buying eggs or milk—now the practice of browsing and “window shopping” became its own sought-after experience. Before the rise of these lavish London shops, one went to market when one had something specific to purchase. Bazaars and open-air markets existed, of course, but they lacked the sumptuous displays of these new London shops. These “perfectly gilded theaters” transformed the journey of shopping into its own reward. A 1709 contributor to Female Tatler describes the phenomenon—now ubiquitous in the developed world—with fresh eyes: “This afternoon some ladies, having an opinion of my fancy in cloaths, desired me to accompany them to Ludgate-hill, which I take to be as agreeable an amusement as a lady can pass away three or four hours in.”


The language here—“agreeable amusements”—doesn’t fully do justice to the eventual magnitude of the transformation it was describing. It was a subtle shift, hard to notice if you weren’t a proprietor of one of these shops, or a customer. To the untutored eye, those shops seemed like just a minor twist on the peddlers and tradesmen who had sold goods in the city for hundreds of years. In fact, the shift was so subtle that very few records were kept to document its existence. Like so many cultural revolutions that would follow, the modern experience of shopping trickled into the world as a minor subculture, enjoyed by a tiny fraction of the overall population, ignored by the mainstream—until one day when the mainstream woke and found that it had been profoundly redirected by this strange new tributary. Every now and then, the creek floods the river.


The lack of historical records meant that, until recently, most cultural historians assumed that the birth of consumer culture and the sensuous excesses of shop displays began in the late nineteenth century with the invention of the department store, after the first wave of industrialization. But in fact, that traditional story has it exactly backward: the trivial pursuits of shopping were not a secondary effect of the industrial revolution and the rise of bourgeois consumer culture. In several key respects, those elaborate drapers’ shops on the streets of London helped create the industrial revolution. And that is because those gilded theaters were increasingly designed to showcase the brilliantly colored calico prints of a miraculous new material from the other side of the world: cotton.


Archeologists believe that the practice of domesticating the plant Gossypium malvaceae, and weaving it into the fabric we now call cotton, dates back more than five thousand years. Interestingly, the manufacture of cotton, using primitive combs and hand spindles, appears to have been independently discovered in four different places around the world, roughly at the same time: in the Indus Valley of present-day Pakistan, in Ethopia, along the Pacific coast of South America, and somewhere in Central America. The utility of Gossypium malvaceae’s fibers seems to become apparent to any sufficiently advanced civilization situated in an ecosystem where the plant naturally lives. Some of those early civilizations failed to invent writing or wheeled vehicles, but they did figure out a way to turn the thin fibers of the cotton boll into soft and breathable fabrics.


Until the 1600s, those fabrics were largely mythical to most Northern Europeans, who dressed themselves in thicker, scratchy garments of wool and linen. Cotton was so fanciful that the globe-trotting British knight John Mandeville famously described in the 1300s “a wonderful tree [in India] which bore tiny lambs on the endes of its branches. These branches were so pliable that they bent down to allow the lambs to feed when they are hungrie.”


But the soft texture of cotton would prove to be only part of its appeal. After thousands of years of experimentation, Indian dyers located on the Coromandel coast established an elaborate system of soaking vibrant dyes like madder and indigo into the fabric, employing lemon juice, goat urine, camel excrement, and metallic salts. Most colored fabrics in Europe would lose their pigment after a few washings, but the Indian fabrics—called chintz and calico—retained their color indefinitely. When Vasco da Gama brought back a cargo full of textiles in 1498 from his landmark expedition around the Cape of Good Hope, he gave Europeans their first real experience of the vivid patterns and almost sensual textures of calico and chintz.


As fabrics, calico and chintz first made their way into the routine habits of Europeans through the gateway drug of interior decorating. Starting in the 1600s, the well-to-do of London and a few other European cities began festooning their drawing rooms and boudoirs in the floral or geometric patterns of calico cloth. As clothing itself, cotton was initially perceived to be too light for the climate of Northern Europe, particularly in the winter. But in the final decades of that century, a strange feedback loop began to resonate among the fashionable elite of London society. They began to crave cotton on their bodies. Drapes were cut down and converted into dresses, settees plundered to sew into jackets or blouses. Perhaps most important, cotton undergarments that could be worn in the depths of winter, buffering the skin from the irritations of wool, became an essential element of a lady’s wardrobe.


The surge in interest in Indian textiles was a tremendous boon for the East India Company, which went from importing a quarter of a million pieces in 1664 to 1.76 million twenty years later. (More than 80 percent of the company’s trade was devoted to calico at the height of the craze.) But the news was not as encouraging for England’s native sheep farmers and wool manufacturers, who suddenly saw their livelihoods threatened by an imported fabric. The craze for cotton was so severe that by the first decade of the next century it triggered a kind of moral panic among the rising commentariat, accompanied by a series of parliamentary interventions. Hundreds if not thousands of pamphlets and essays were published, many of them denouncing the “Calico Madams” whose scandalous taste for cotton was undermining the British economy. “The Wearing of printed Callicoes and Linnens, is an Evil with respect to the Body Politick,” one commenter announced. Defoe himself wrote multiple screeds on what he considered “a Disease in Trade . . . a Contagion, that if not stopp’d in the Beginning, will, like the Plague in Capital City, spread itself o’er the whole Nation.” Plays, poems, and popular songs were composed decrying the spread of calico. One song, “The Spittle-Fields Ballad” (which took its name from a neighborhood heavily populated by weavers) took the public shaming to an extreme: “none shall be thought / A more scandalous Slut / Than a taudry Callico Madam.” Rioting weavers marched on Parliament and ransacked the home of the East India Company’s deputy governor. One can safely assume that at no other point in human history have women’s undergarments provoked so much patriotic fury.
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Workers printing and painting calico.





Responding to the outrage, Parliament passed a number of protectionist acts, starting with a ban on imported dyed calicos in the 1700s, which left open a large loophole for traders to import raw cotton fabrics, to be dyed on British shores. In 1720, Parliament took the more draconian step of banning calico outright, via “An Act to Preserve and Encourage the Woollen and Silk Manufactures of this Kingdom, and for more Effectual Employing the Poor, by Prohibiting the Use and Wear of all Printed, Painted, Stained or Dyed Callicoes in Apparel, Household Stuff, Furniture, or otherwise.”


Ironically, the fears that ladies’ fashion trends would undermine the British economy turned out to have it exactly backward. The immense value of the cotton trade had already set a generation of British inventors off in search of mechanical tools that could mass-produce cotton fabrics: beginning with John Kay’s flying shuttle, patented in 1733, followed several decades later by Richard Arkwright’s spinning (or water) frame, then Eli Whitney’s cotton gin, not to mention the endless refinements to the steam engine rolled out during the 1700s, many of which were originally designed to enhance textile production. (Steam engines would eventually power a wide range of industrial production and transportation, but their initial application was dominated by mining and textiles.) Instead of deflating the British economy, the Calico Madams unleashed an age of British industrial and economic might that would last for more than a century.


That cotton changed the world is indisputable. The more interesting question is how this intense appetite for cotton came about. The traditional explanation held that cotton conquered Europe thanks to its intrinsic virtues as a textile and to its price. Yet the historian John Styles has demonstrated that cotton failed to penetrate a true mass market until well into the nineteenth century, and was generally more expensive than the rival products of wool and linen. What set cotton apart was not practical matters of cost and comfort but rather the more ethereal trends of fashion. “The spectacular early triumph of cotton depended most of all on its visual, decorative, fashionable qualities,” Styles writes. “Where appearance was crucial, cotton succeeded. Where utilitarian durability counted, cotton sometimes lagged behind.”


A few perceptive individuals at the time were able to see beyond the Calico Madam protectionist outrage and detect the deeper trends lying beneath the craze for cotton. The economist and financial speculator Nicholas Barbon observed in his 1690 work, A Discourse of Trade: “It is not Necessity that causeth the Consumption. Nature may be Satisfied with little; but it is the wants of the Mind, Fashion and the desire of Novelties and Things Scarce that causeth Trade.” But how did that fashion and that “desire of Novelties” spread through European society? Recall that da Gama first brought calico in bulk to Europe in 1498. Yet almost two centuries passed before a critical mass of people began draping their bodies with it. What caused cotton’s eventual takeoff? This was, of course, an age where advertising and image-based media were literally nonexistent. There were no Vanity Fair spreads or Fashion Week broadcasts to get the word out. You could only experience calico through direct encounters: on the bodies or furniture of people you knew. For a century and a half, that’s how the taste for cotton spread through the population, one banquet at a time. But fads big enough to transform global economies don’t tend to self-organize out of casual gossip. They usually require some kind of amplifier.


Starting in the second half of the seventeenth century, that amplifier appeared on the streets of Ludgate Hill and St. James: those luxurious shopfronts, attracting the eyes of women with enough wealth to spend a few hours browsing for goods that they didn’t, technically, need. Calico had been circulating through Northern Europe for a hundred and fifty years, but it didn’t turn into a true frenzy until the new rituals of shopping—the window displays, the clustered stores, the lavish interiors—had come into being. It’s possible that the news of cotton’s charms simply passed through word-of-mouth networks and slowly built up in intensity. But the historical congruence of those high-end London stores and the calico frenzy of the late 1600s strongly suggests that the Calico Madam was herself the by-product of a new kind of marketplace and the new recreational pastime of shopping. The shopkeepers made the cotton revolution just as much as da Gama did.


The distinction matters because of that standard theory about the rise of “consumer society” and its relationship to industrialization. When historians have gone back to wrestle with the question of why the industrial revolution happened, when they have tried to define the forces that made it possible, their eyes have been drawn to more familiar culprits on the supply side: technological innovations that increased industrial productivity, the expansion of credit networks and financing structures; insurance markets that took significant risk out of global shipping channels. But the frivolities of shopping have long been considered a secondary effect of the industrial revolution itself, an effect, not a cause; a cultural appetite that wouldn’t be whetted until the rise of nineteenth-century department stores like Le Bon Marché and Macy’s. According to the standard theory, industrialization created mechanical processes that greatly reduced the cost of manufacturing and transporting goods, and built up a base of upper-middle-class citizens with enough spare cash to drop on the niceties—which then led to the birth of consumerism. But the Calico Madams suggest that the standard theory is, at the very least, more complicated than that: the “agreeable amusements” of shopping most likely came first, and set the thunderous chain of industrialization into motion with their seemingly trivial pursuits.


This might seem like an academic distinction, but the stakes in this particular wager happen to be high ones. At its core is the question of why big changes in society happen. Are they driven exclusively by new tools and cultural practices that satisfy existential needs, like nutrition, shelter, or sexual reproduction? Or are they also driven by more mercurial appetites? And even if you limit the frame of reference to the industrial revolution itself, the story of those luxury stores and the delightful patterns of calico cloth has real weight to it. It strongly suggests that the conventional narrative of industrialization is flawed both in terms of the sequence of events and the key participants. The great takeoff of industrialization, for instance, has inevitably been told as the work of European and North American men—heroes and villains both—building steam engines and factories and shipping networks. But those dyers tinkering with calico prints on the Coromandel coast, creating new designs for the sheer beauty of it; those English women enjoying the “agreeable amusements” of shopping on Ludgate Hill—these were all active shapers of the modern reality of industrialization, as important, in a way, as the James Watts and Eli Whitneys of conventional history.


The account is necessarily murky because so few contemporaries found it necessary to take note of these new shopfronts until the calico craze had threatened to decimate the English economy. And in a way, those omissions were understandable. This was the age of Oliver Cromwell and the Glorious Revolution; larger, more masculine struggles, featuring the traditional agents of world history—kings, armies, priests—were surging across Europe and the British Isles. But with perfect hindsight, if you were sitting there in 1680 trying to predict the massive changes coming to global capitalism, you couldn’t have found a better crystal ball than those calico shops in London.


You can still hear the echoes of cotton’s big bang, even in the distant galaxy of contemporary American politics.


During the Cretaceous period, roughly a hundred million years ago, the body of water that eventually drained down to the become the modern Gulf of Mexico covered the southern half of Georgia and Alabama, forming a crescent coastline. The varied marine life that lived in those waters left behind a rich, dark soil. Millions of years after those seas had vanished from the landscape, American farmers discovered those soils were particularly well suited for growing cotton, and a long, curving arc of plantations took root on the scene of that long-forgotten coastline. Starting in the early 1800s, plantation owners forcibly migrated millions of slaves to work what became known as the black belt, a term derived from both the color of the slaves’ skin and the color of the soil itself.


The legacy of that forced migration still lingers: in the 2008 U.S. presidential election, Barack Obama’s support in the South followed almost exactly the distinct crescent of the black belt, thanks to the large number of African-Americans still residing in those counties two centuries later. The ultimate explanation of why Obama won those counties forces us to look beyond the present-tense politics and tell a longer story: from the ancient geological forces that deposited that crescent of black soil, to the appetite for cotton stirred up by the shopkeepers of London, to the brutal exploitation of the plantation system engineered to satisfy that new demand.


The story of calico and chintz is a chilling reminder that the amusements of life have often triggered some of the worst atrocities in history. The sensual delight of these new fabrics inspired a wave of entrepreneurial activity and technological ingenuity, but it also unleashed some of the most destructive forces that the world had ever seen. Cotton dug scars across the face of the earth that are still healing, three hundred years later. The most visible, and painful, of these was slavery in the American South.


Slaves had been a part of American society from the first decades of the colonial era, but it was cotton that turned the forced labor of African-Americans into the cornerstone of the South’s economy. In 1790, only a handful of counties along the seaboard of the American southeast had a slave population higher than 50 percent, mostly working tobacco plantations. By 1860, slaves made up roughly half of the entire population of the Southern states, numbering more than five million in total. The cost of cotton can be measured in military deaths as well. Without its economic dependence on cotton plantations, the South might well have grudgingly acceded to the abolitionist movement, and the Civil War—a war that took as many American lives as all other U.S. military conflicts combined—might have never happened.
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