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 For Eli, Isaac, and Moriah





 I wonder if it would have done any good then

If I had walked over and explained a few things to them

About Plastic?

About how it is so much easier to stretch than

human nature,

which accounts for some of the strain imposed on

the late 20th-century self...

— Tony Hoagland, "Plastic"
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 Introduction: Plasticville

IN 1950, a Philadelphia toy company came out with a new accessory for electric-train enthusiasts: snap-together kits of plastic buildings for a place it called Plasticville, U.S.A. Sets of plastic people to populate the town were optional.

It started as a sleepy, rural place where trains might roll past red-sided barns to pull into a village with snug Cape Cod homes, a police department, a fire station, a schoolhouse, and a quaint white church with a steeple. But over the years, the product line spread into a bustling burb of housing tracts filled with two-story Colonials and split-level ranch houses and a Main Street that boasted a bank, a combination hardware store/pharmacy, a modern supermarket, a two-story hospital, and a town hall modeled on Philadelphia's historic Independence Hall. Eventually Plasticville even gained a drive-in motel, an airport, and its own TV station, WPLA. 

Today, of course, we all live in Plasticville. But it wasn't clear to me just how plastic my world had become until I decided to go an entire day without touching anything plastic. The absurdity of this experiment became apparent about ten seconds into the appointed morning when I shuffled bleary-eyed into the bathroom: the toilet seat was plastic. I quickly revised my plan. I would spend the day writing down everything I touched that was plastic.

Within forty-five minutes I had filled an entire page in my Penway Composition Book (which itself had to be cataloged as partly plastic, given its synthetic binding, as did my well-sharpened no. 2 pencil, which was coated with yellow paint that contained acrylic). Here's some of what I wrote down as I made my way through my early-morning routine:


Alarm clock, mattress, heating pad, eyeglasses, toilet seat, toothbrush, toothpaste tube and cap, wallpaper, Corian counter, light switch, tablecloth, Cuisinart, electric teakettle, refrigerator handle, bag of frozen strawberries, scissors handle, yogurt container, lid for can of honey, juice pitcher, milk bottle, seltzer bottle, lid of cinnamon jar, bread bag, cellophane wrapping of box of tea, packaging of tea bag, thermos, spatula handle, bottle of dish soap, bowl, cutting board, baggies, computer, fleece sweatshirt, sports bra, yoga pants, sneakers, tub containing cat food, cup inside tub to scoop out the kibble, dog leash, Walkman, newspaper bag, stray packet of mayo on sidewalk, garbage can.



"Wow!" said my daughter, her eyes widening as she scanned the rapidly growing list.

By the end of the day I had filled four pages in my notebook. My rule was to record each item just once, even those I touched repeatedly, like the fridge handle. Otherwise I could have filled the whole notebook. As it was, the list included 196 entries, ranging from large items, like the dashboard of my minivan—really, the entire interior—to minutiae, like the oval stickers adorning the apples I cut up for lunch. Packaging, not surprisingly, made up a big part of the list.

I'd never thought of myself as having a particularly plastic-filled life. I live in a house that's nearly a hundred years old. I like natural fabrics, old furniture, food cooked from scratch. I would have said my home harbors less plastic than the average American's—mainly for aesthetic reasons, not political ones. Was I kidding myself? The next day I tracked everything I touched that wasn't made of plastic. By bedtime, I had recorded 102 items in my notebook, giving me a plastic/nonplastic ratio of nearly two to one. Here's a sample from the first hour of the day:


Cotton sheets, wood floor, toilet paper, porcelain tap, strawberries, mango, granite-tile countertop, stainless steel spoon, stainless steel faucet, paper towel, cardboard egg carton, eggs, orange juice, aluminum pie plate, wool rug, glass butter dish, butter, cast-iron griddle, syrup bottle, wooden breadboard, bread, aluminum colander, ceramic plates, glasses, glass doorknob, cotton socks, wooden dining-room table, my dog's metal choke collar, dirt, leaves, twigs, sticks, grass (and if I weren't using a plastic bag, what my dog deposited amid those leaves, twigs, and grass).



Oddly, I found it harder and more boring to maintain the nonplastic list. Because I'd pledged not to count items more than once, after the first flood of entries, there wasn't that much variety—at least not when compared with the plastics catalog. Wood, wool, cotton, glass, stone, metal, food. Distilled further: animal, vegetable, mineral. Those basic categories prettymuch encompassed the items on the nonplastic list. The plastic list, by contrast, reflected a cornucopia of materials, a dazzling variety of the synthetica that has come to constitute such a huge, and yet strangely invisible, part of modern life.

Pondering the lengthy list of plastic in my surroundings, I realized I actually knew almost nothing about it. What is plastic, really? Where does it come from? How did my life become so permeated by synthetics without my even trying? Looking over the list I could see plastic products that I appreciated for making my life easier and more convenient (my wash-and-wear clothes, my appliances, that plastic bag for my dog's poop) and plastic things I knew I could just as easily do without (Styrofoam cups, sandwich baggies, my nonstick pan).

I'd never really looked hard at life in Plasticville. But news reports about toxic toys and baby bottles seemed to suggest that the costs might outweigh the benefits. I began to wonder if I'd unwittingly exposed my own children to chemicals that could affect their development and health. That hard-plastic water bottle I'd included in my daughter's lunch since kindergarten has been shown to leach a chemical that mimics estrogen. Was that why she'd sprouted breast buds at nine? Other questions quickly followed. What was happening to the plastic things I diligently dropped into my recycling bin? Were they actually being recycled? Or were my discards ending up far away in the ocean in vast currents of plastic trash? Were there seals somewhere choking on my plastic bottle tops? Should I quit using plastic shopping bags? Would that soda bottle really outlive my children and me? Did it matter? Should I care? What does it really mean to live in Plasticville?





The word plastic is itself cause for confusion. We use it in the singular, and indiscriminately, to refer to any artificial material. But there are tens of thousands of different plastics.* And rather than making up a single family of materials, they're more a collection of loosely related clans.


I got a glimpse of the nearly inexhaustible possibilities contained in that one little word when I visited a place in New York called Material ConneXion, a combination of a consultancy and a materials larder for designers pondering what to make their products out of. Its founder described it as a "petting zoo for new materials."  And I did feel like I was in a tactile and visual wonderland as I browsed some of the thousands of plastics on file. There was a thick acrylic slab that looked like a pristine frozen waterfall; jewel-colored blobs of gel that begged to be squeezed; a flesh-toned fabric that looked and felt like an old person's skin. ("Ugh, I'd never want to wear anything like that," one staffer commented.) There were swatches of fake fur, green netting, gray shag rug, fake blades of grass, fabric that holds the memory of how it's folded, fabric that can absorb solar energy and transmit it to the wearer. I looked at blocks that mimicked finely veined marble, smoky topaz, dull concrete, speckled granite, grained wood. I touched surfaces that were matte, shiny, bumpy, sandpapery, fuzzy, squishy, feathery, cool as metal, warm and yielding as flesh.

But a plastic doesn't have to be part of the exotic menagerie at Material ConneXion to impress. Even a common plastic such as nylon offers wow-inducing possibility. It can be silky when serving in a parachute, stretchy when spun into pantyhose, bristly when fixed at the end of your toothbrush, or bushy on a strip of Velcro. House Beautiful swooned over such versatility in a 1947 article titled "Nylon ... the Gay Deceiver." 

However much they differ, all plastics have one thing in common: they are polymers, which is Greek for "many parts." They are substances made up of long chains of thousands of atomic units called monomers (Greek for "one part") linked into giant molecules. Polymer molecules are absurdly huge compared to the tidy, compact molecules of a substance like water, with its paltry one oxygen and two hydrogen atoms. Polymer molecules can contain tens of thousands of monomers—chain links so long that for years scientists disputed whether they could actually be bonded into a single molecule. You might as well claim, said one chemist, that "somewhere in Africa an elephant was found who was 1,500 feet long and 300 feet high."  But the molecules did exist, and their hugeness helps account for plastic's essential feature: its plasticity. Think of the ways a long strand of beads can be manipulated—pulled or stretched, stacked or coiled—compared to what can be done with just a single bead or a few. The lengths and arrangement of the strands help to determine a polymer's properties: its strength, durability, clarity, flexibility, elasticity. Chains crowded close together can make for a tough, rigid plastic bottle, like the kind used to hold detergent. Chains more widely spaced can yield a more flexible bottle ideal for squeezing out ketchup. 





It's often said that we live in the age of plastics. But when, exactly, did we slip into that epoch? Some say it began in the mid-nineteenth century, when inventors started developing new, malleable semi-synthetic compounds from plants to replace scarce natural materials such as ivory. Others fix the date to 1907, when Belgian émigré Leo Baekeland cooked up Bakelite, the first fully synthetic polymer, made entirely of molecules that couldn't be found in nature. With the product's invention, the Bakelite Corporation boasted, humans had transcended the classic taxonomies of the natural world: the animal, mineral, and vegetable kingdoms. Now we had "a fourth kingdom, whose boundaries are unlimited." 

You could also peg the dawn of the plastics age to 1941, when, shortly after the bombing of Pearl Harbor, the director of the board responsible for provisioning the American military advocated the substitution, whenever possible, of plastics for aluminum, brass, and other strategic metals.  World War II pulled polymer chemistry out of the lab and into real life. Many of the major plastics we know today—polyethylene, nylon, acrylic, Styrofoam —got their first marching orders during the war. And having ramped up production to meet military needs, industry inevitably had to turn its synthetic swords into plastic plowshares. As one early plastics executive recalled, by the war's end it was obvious that "virtually nothing was made from plastic and anything could be."  That's when plastics truly began infiltrating every pore of daily life, quietly entering our homes, our cars, our clothes, our playthings, our workplaces, even our bodies.

In product after product, market after market, plastics challenged traditional materials and won, taking the place of steel in cars, paper and glass in packaging, and wood in furniture. Even Amish buggies are now made partly out of the fiber-reinforced plastic known as fiberglass. By 1979, production of plastics exceeded that of steel. In an astonishingly brief period, plastic had become the skeleton, the connective tissue, and the slippery skin of modern life.

Indisputably, plastic does offer advantages over natural materials. Yet that doesn't fully account for its sudden ubiquity. Plasticville became possible—and perhaps even inevitable—with the rise of the petrochemical industry, the behemoth that came into being in the 1920s and '30s when chemical companies innovating new polymers began to align with the petroleum companies that controlled the essential ingredients for building those polymers.

Oil refineries run 24–7 and are continuously generating byproducts that must be disposed of, such as ethylene gas. Find a use for that gas, and your byproduct becomes a potential economic opportunity. Ethylene gas, as British chemists discovered in the early 1930s, can be made into the polymer polyethylene, which is now widely used in packaging. Another byproduct, propylene, can be redeployed as a feedstock for polypropylene, a plastic used in yogurt cups, microwavable dishes, disposable diapers, and cars. Still another is the chemical acrylonitrile, which can be made into acrylic fiber, making possible that quintessential emblem of our synthetic age AstroTurf. 

Plastics are a small piece of the petroleum industry, representing a minor fraction of the fossil fuels we consume. But the economic imperatives of the petroleum industry have powered the rise of Plasticville. As environmentalist Barry Commoner argued: "By its own internal logic, each new petrochemical process generates a powerful tendency to proliferate further products and displace pre-existing ones."  The continuous flow of oil fueled not just cars but an entire culture based on the consumption of new products made of plastics. This move into Plasticville wasn't a considered decision, the result of some great economic crisis or political debate. Neither did it take into account social good or environmental impact or what we were supposed to do with all our plastic things at the end of their useful lives. Plastic promised abundance on the cheap, and when in human history has that ever been a bad thing? No wonder we became addicted to plastic, or, rather, to the convenience and comfort, safety and security, fun and frivolity that plastic brought.

The amount of plastic the world consumes annually has steadily risen over the past seventy years, from almost nil in 1940 to closing in on six hundred billion pounds today.  We became plastic people really just in the space of a single generation. In 1960, the average American consumed about thirty pounds of plastic products.  Today, we're each consuming more than three hundred pounds of plastics a year, generating more than three hundred billion dollars in sales.  Considering that lightning-quick ascension, one industry expert declared plastics "one of the greatest business stories of the twentieth century." 





The rapid proliferation of plastics, the utter pervasiveness of it in our lives, suggests a deep and enduring relationship. But our feelings toward plastic are a complicated mix of dependence and distrust—akin to what an addict feels toward his or her substance of choice. Initially, we reveled in the seeming feats of alchemy by which scientists produced one miraculous material after another out of little more than carbon and water and air. It's "wonderful how du Pont is improving on nature," one woman gushed after visiting the company's Wonder World of Chemistry exhibit at a 1936 Texas fair.  A few years later, people told pollsters they considered cellophane the third most beautiful word in the English language, right behind mother and memory.  We were prepared, in our infatuation, to believe only the very best of our partner in modernity. Plastics heralded a new era of material freedom, liberation from nature's stinginess. In the plastic age, raw materials would not be in short supply or constrained by their innate properties, such as the rigidity of wood or the reactivity of metal.  Synthetics could substitute for, or even precisely imitate, scarce and precious materials. Plastic, admirers predicted, would deliver us into a cleaner, brighter world in which all would enjoy a "universal state of democratic luxury." 

It's hard to say when the polymer rapture began to fade, but it was gone by 1967 when the film The Graduate came out. Somewhere along the line—aided surely by a flood of products such as pink flamingos, vinyl siding, Corfam shoes—plastic's penchant for inexpensive imitation came to be seen as cheap ersatz. So audiences knew exactly why Benjamin Braddock was so repelled when a family friend took him aside for some helpful career advice: "I just want to say one word to you... Plastics!"  The word no longer conjured an enticing horizon of possibility but rather a bland, airless future, as phony as Mrs. Robinson's smile.

Today, few other materials we rely on carry such a negative set of associations or stir such visceral disgust. Norman Mailer called it "a malign force loose in the universe ... the social equivalent of cancer."  We may have created plastic, but in some fundamental way it remains essentially alien—ever seen as somehow unnatural (though it's really no less natural than concrete, paper, steel, or any other manufactured material). One reason may have to do with its preternatural endurance. Unlike traditional materials, plastic won't dissolve or rust or break down—at least, not in any useful time frame. Those long polymer chains are built to last, which means that much of the plastic we've produced is with us still—as litter, detritus on the ocean floor, and layers of landfill. Humans could disappear from the earth tomorrow, but many of the plastics we've made will last for centuries. 





This book traces the arc of our relationship with plastics, from enraptured embrace to deep disenchantment to the present-day mix of apathy and confusion. It's played out across the most transformative century in humankind's long project to shape the material world to its own ends. The story's canvas is huge but also astonishingly familiar, because it is full of objects we use every day. I have chosen eight to help me tell the story of plastic: the comb, the chair, the Frisbee, the IV bag, the disposable lighter, the grocery bag, the soda bottle, the credit card. Each offers an object lesson on what it means to live in Plasticville, enmeshed in a web of materials that are rightly considered both the miracle and the menace of modern life. Through these objects I examine the history and culture of plastics and how plastic things are made. I look at the politics of plastics and how synthetics are affecting our health and the environment, and I explore efforts to develop more sustainable ways of producing and disposing of plastics. Each object opens a window onto one of Plasticville's many precincts. It is my hope that taken together, they shed light on our relationship with plastic and suggest how, with effort, it might become a healthier one.

Why did I decide to focus on such small, common things? None have the razzle-dazzle that cutting-edge polymer science is delivering, such as smart plastics that can mend themselves and plastics that conduct electricity. But those are not the plastic things that play meaningful roles in our everyday lives. I also chose not to use any durable goods, such as cars or appliances or electronics. No question any of these could have offered insights into the age of plastics. But the material story of a car or an iPhone encompasses far more than just plastics. Simple objects, properly engaged, distill issues to their essence. As historian Robert Friedel notes, it's in the small things "that our material world is made." 

Simple objects sometimes tell tangled stories, and the story of plastics is riddled with paradoxes. We enjoy an unprecedented level of material abundance and yet it often feels impoverishing, like digging through a box packed with Styrofoam peanuts and finding nothing else there. We take natural substances created over millions of years, fashion them into products designed for a few minutes' use, and then return them to the planet as litter that we've engineered to never go away. We enjoy plastics-based technologies that can save lives as never before but that also pose insidious threats to human health. We bury in landfills the same kinds of energy-rich molecules that we've scoured the far reaches of the earth to find and excavate. We send plastic waste overseas to become the raw materials for finished products that are sold back to us. We're embroiled in pitched political fights in which plastic's sharpest critics and staunchest defenders make the same case: these materials are too valuable to waste.

These paradoxes contribute to our growing anguish over plastics. Yet I was surprised to discover how many of the plastics-related issues that dominate headlines today had surfaced in earlier decades. Studies that show traces of plastics in human tissue go back to the 1950s. The first report of plastic trash in the ocean was made in the 1960s. Suffolk County, New York, enacted the first ban on plastic packaging in 1988. In every case, the issues seized our attention for a few months or even years and then slipped off the public radar.

But the stakes are much higher now. We've produced nearly as much plastic in the first decade of this millennium as we did in the entire twentieth century.  As Plasticville sprawls farther across the landscape, we become more thoroughly entrenched in the way of life it imposes. It is increasingly difficult to believe that this pace of plasticization is sustainable, that the natural world can long endure our ceaseless "improving on nature." But can we start engaging in the problems plastics pose? Is it possible to enter into a relationship with these materials that is safer for us and more sustainable for our offspring? Is there a future for Plasticville?




  1. Improving on Nature

IF YOU GO ON EBAY, that virtual souk of human desire, you'll find a small but dedicated trade in antique combs. Trawling the site on various occasions, I've seen dozens of combs made of the early plastic called celluloid—combs so beautiful they belonged in a museum, so beguiling I coveted them for my own. I've seen combs that looked as if they were carved from ivory or amber, and some that were flecked with mica so they shone as if made of hammered gold. I've seen huge, lacy decorative combs of faux tortoiseshell that might have crowned the piled-high up-twist of a Gilded Age debutante, and tiara-like combs twinkling with sapphire or emerald or jet "brilliants," as rhinestones once were called. One of my favorites was a delicate 1925 art deco comb with a curved handle and its own carrying case; together, they looked like an elegant purse made of tortoiseshell and secured with a rhinestone clasp. Just four inches long, it was surely designed for the short hair of a Jazz Age beauty. Looking at the comb, I could imagine its first owner, a bright spirit in a dropped-waist dress and Louise Brooks bob, reveling in her liberation from corsets, long gowns, and heavy hair buns.

Surprisingly, these gorgeous antiques are quite affordable. Celluloid plastic made it possible, for the first time, to produce combs in real abundance—keeping prices low even for today's collector who doesn't have a lot to spend but wants to own something fabulous. For people at the dawn of the plastic age, celluloid offered what one writer called "a forgery of many of the necessities and luxuries of civilized life," a foretoken of the new material culture's aesthetic and abundance. 

Combs are one of our oldest tools, used by humans across cultures and ages for decoration, detangling, and delousing. They derive from the most fundamental human tool of all—the hand. And from the time that humans began using combs instead of their fingers, comb design has scarcely changed, prompting the satirical paper the Onion to publish a piece titled "Comb Technology: Why Is It So Far Behind the Razor and Toothbrush Fields?" The Stone Age craftsman who made the oldest known comb—a small four-toothed number carved from animal bone some eight thousand years ago—would have no trouble knowing what to do with the bright blue plastic version sitting on my bathroom counter.

For most of history, combs were made of almost any material humans had at hand, including bone, tortoiseshell, ivory, rubber, iron, tin, gold, silver, lead, reeds, wood, glass, porcelain, papier-mâché. But in the late nineteenth century, that panoply of possibilities began to fall away with the arrival of a totally new kind of material—celluloid, the first man-made plastic. Combs were among the first and most popular objects made of celluloid. And having crossed that material Rubicon, comb makers never went back. Ever since, combs generally have been made of one kind of plastic or another.

The story of the humble comb's makeover is part of the much larger story of how we ourselves have been transformed by plastics. Plastics freed us from the confines of the natural world, from the material constraints and limited supplies that had long bounded human activity. That new elasticity unfixed social boundaries as well. The arrival of these malleable and versatile materials gave producers the ability to create a treasure trove of new products while expanding opportunities for people of modest means to become consumers. Plastics held out the promise of a new material and cultural democracy. The comb, that most ancient of personal accessories, enabled anyone to keep that promise close.





What is plastic, this substance that has reached so deeply into our lives? The word comes from the Greek verb plassein, which means "to mold or shape." Plastics have that capacity to be shaped thanks to their structure, those long, flexing chains of atoms or small molecules bonded in a repeating pattern into one gloriously gigantic molecule. "Have you ever seen a polypropylene molecule?" a plastics enthusiast once asked me. "It's one of the most beautiful things you've ever seen. It's like looking at a cathedral that goes on and on for miles." 

In the post-World War II world, where lab-synthesized plastics have virtually defined a way of life, we've come to think of plastics as unnatural, yet nature has been knitting polymers since the beginning of life. Every living organism contains these molecular daisy chains. The cellulose that makes up the cell walls in plants is a polymer. So are the proteins that make up our muscles and our skin and the long spiraling ladders that hold our genetic destiny, DNA. Whether a polymer is natural or synthetic, chances are its backbone is composed of carbon, a strong, stable, glad-handing atom that is ideally suited to forming molecular bonds. Other elements—typically oxygen, nitrogen, and hydrogen—frequently join that carbon spine, and the choice and arrangement of those atoms produces specific varieties of polymers. Bring chlorine into that molecular conga line, and you can get polyvinyl chloride, otherwise known as vinyl; tag on fluorine, and you can wind up with that slick nonstick material Teflon.

Plant cellulose was the raw material for the earliest plastics, and with peak oil looming, it is being looked at again as a base for a new generation of "green" plastics. But most of today's plastics are made of hydrocarbon molecules—packets of carbon and hydrogen—derived from the refining of oil and natural gas. Consider ethylene, a gas released in the processing of both substances. It's a sociable molecule consisting of four hydrogen atoms and two carbon atoms linked in the chemical equivalent of a double handshake. With a little chemical nudging those carbon atoms release one bond, allowing each to reach out and grab the carbon in another ethylene molecule. Repeat the process thousands of times and voila!, you've got a new giant molecule, polyethylene, one of the most common and versatile plastics. Depending on how it's processed, the plastic can be used to wrap a sandwich or tether an astronaut during a walk in deep space.





This New York Times dispatch is more than a hundred and fifty years old, and yet it sounds surprisingly modern: elephants, the paper warned in 1867, were in grave danger of being "numbered with extinct species" because of humans' insatiable demand for the ivory in their tusks. Ivory, at the time, was used for all manner of things, from buttonhooks to boxes, piano keys to combs. But one of the biggest uses was for billiard balls. Billiards had come to captivate upper-crust society in the United States as well as in Europe. Every estate, every mansion had a billiards table, and by the mid-1800s, there was growing concern that there would soon be no more elephants left to keep the game tables stocked with balls. The situation was most dire in Ceylon, source of the ivory that made the best billiard balls. There, in the northern part of the island, the Times reported, "upon the reward of a few shillings per head being offered by the authorities, 3,500 pachyderms were dispatched in less than three years by the natives." All told, at least one million pounds of ivory were consumed each year, sparking fears of an ivory shortage. "Long before the elephants are no more and the mammoths used up," the Times hoped, "an adequate substitute may [be] found." 

Ivory wasn't the only item in nature's vast larder that was starting to run low. The hawksbill turtle, that unhappy supplier of the shell used to fashion combs, was becoming scarcer. Even cattle horn, another natural plastic that had been used by American comb makers since before the Revolutionary War, was becoming less available as ranchers stopped dehorning their cattle.

In 1863, so the story goes, a New York billiards supplier ran a newspaper ad offering "a handsome fortune,"  ten thousand dollars in gold, to anyone who could come up with a suitable alternative for ivory. John Wesley Hyatt, a young journeyman printer in Upstate New York, read the ad and decided he could do it. Hyatt had no formal training in chemistry, but he did have a knack for invention—at the age of twenty-three, he'd patented a knife sharpener. Setting up in a shack behind his home, he began experimenting with various combinations of solvents and a doughy mixture made of nitric acid and cotton. (That nitric acid-cotton combination, called guncotton, was daunting to work with because it was highly flammable, even explosive. For a while it was used as a substitute for gunpowder until producers of it got tired of having their factories blow up.)

As he worked in his homemade lab, Hyatt was building on decades of invention and innovation that had been spurred not only by the limited quantities of natural materials but also by their physical limitations. The Victorian era was fascinated with natural plastics such as rubber and shellac. As historian Robert Friedel pointed out, they saw in these substances the first hints of ways to transcend the vexing limits of wood and iron and glass.  Here were materials that were malleable but also amenable to being hardened into a final manufactured form. In an era already being rapidly transformed by industrialization, that was an alluring combination of qualities—one hearkening to both the solid past and the tantalizingly fluid future. Nineteenth-century patent books are filled with inventions involving combinations of cork, sawdust, rubbers, and gums, even blood and milk protein, all designed to yield materials that had some of the qualities we now ascribe to plastic. These plastic prototypes found their way into a few decorative items, such as daguerreotype cases, but they were really only intimations of things to come. The noun plastic had not yet been coined—and wouldn't be until the early twentieth century—but we were already dreaming in plastic. 

Hyatt's breakthrough came in 1869. After years of trial and error, Hyatt ran an experiment that yielded a whitish material that had "the consistency of shoe leather" but the capacity to do much more than sole a pair of shoes. This was a malleable substance that could be made as hard as horn. It shrugged off water and oils. It could be molded into a shape or pressed paper-thin and then cut or sawed into usable forms. It was created from a natural polymer—the cellulose in the cotton—but had a versatility none of the known natural plastics possessed.  Hyatt's brother Isaiah, a born marketer, dubbed the new material celluloid, meaning "like cellulose."

While celluloid would prove a wonderful substitute for ivory, Hyatt apparently never collected the ten-thousand-dollar prize. Perhaps that's because celluloid didn't make very good billiard balls—at least not at first. It lacked the bounce and resilience of ivory, and it was highly volatile. The first balls Hyatt made produced a loud crack, like a shotgun blast, when they knocked into each other. One Colorado saloonkeeper wrote Hyatt that "he didn't mind, but every time the balls collided, every man in the room pulled a gun." 

However, it was an ideal material for combs. As Hyatt noted in one of his early patents, celluloid transcended the deficiencies that plagued many traditional comb materials. When it got wet, it didn't get slimy, like wood, or corrode, like metal. It didn't turn brittle, like rubber, or become cracked and discolored, like natural ivory.  "Obviously none of the other materials ... would produce a comb possessing the many excellent qualities and inherent superiorities of a comb made of celluloid," Hyatt wrote in one of his patent applications.  And while it was sturdier and steadier than most natural materials, it could, with effort, be made to look like many of them.

Celluloid could be rendered with the rich creamy hues and striations of the finest tusks from Ceylon, a faux material marketed as French Ivory.  It could be mottled in browns and ambers to emulate tortoiseshell; traced with veining to look like marble; infused with the bright colors of coral, lapis lazuli, or carnelian to resemble those and other semiprecious stones; or blackened to look like ebony or jet. Celluloid made it possible to produce counterfeits so exact that they deceived "even the eye of the expert," as Hyatt's company boasted in one pamphlet.  "As petroleum came to the relief of the whale," the pamphlet stated, so "has celluloid given the elephant, the tortoise, and the coral insect a respite in their native haunts; and it will no long­er be necessary to ransack the earth in pursuit of substances which are constantly growing scarcer." 

Of course, scarcity has long been key to the collection of qualities that make an object luxurious and valuable. There are few things we long for more insistently than those that are just beyond our reach. The writer O. Henry captured the sting—and ultimate emptiness—of that longing in his 1906 story "The Gift of the Magi." Della, the young wife, falls in love with a set of combs she spies in a store on Broadway: "Beautiful combs, pure tortoise shell, with jewelled rims ... They were expensive combs, she knew, and her heart had simply craved and yearned over them without the least hope of possession." There is no way Della can afford such combs, not on her husband's twenty-dollar-a-week salary. Nor, it seems, does Della come from a family that might bequeath such exquisite heirlooms. Living in an eight-dollar-a-month flat that looks out on an airshaft, saving pennies "one and two at a time by bulldozing the grocer and the vegetable man and the butcher," Della at the start of the story defines her world by what she lacks rather than what she has.  Yet in the end that nagging sense of lack—the driver of modern consumption—is not what motivates Della. On Christmas Eve, she cuts and sells her hair—her proudest possession—to buy a watch fob for her husband's treasured gold watch. Meanwhile, he sells the watch to purchase Della her tortoiseshell heart's desire. In that pair of selfless acts, both define themselves by what they give up—what they don't have—rather than by what they hope to consume.

Had those combs been made of celluloid, O. Henry would have had no story to tell.

Even on husband Jim's modest salary, celluloid combs would have been within reach. Indeed, the irony of O. Henry's tale turns on a notion of generosity that only makes sense in a world of scarce resources and rare commodities. In Plasticville, it's not entirely clear what gifts the Magi might offer. But obviously the possible virtues of scarcity were not on Hyatt's mind when his company enthused that a "few dollars invested in Celluloid" equaled "hundreds expended in the purchase of genuine products of nature." 

That fantastic talent for forgery became a hallmark of the celluloid industry. It would have been easier—and less expensive—to omit the painstaking layering and dyeing required to make a comb that appeared to be ivory or tortoiseshell. But custom demanded the appearance of natural materials. People took pleasure in this game of artifice—evidence, in a sense, of humanity's growing mastery over nature. Art critic John Ruskin described the thrill of the trompe l'oeil: "Whenever anything looks like what it is not, the resemblance being so great as nearly to deceive, we feel a kind of pleasurable surprise, an agreeable excitement of mind." 

Perhaps most agreeable of all was the prospect that one's inexpensive possessions might be regarded as rare by others. Hyatt's company offered an extensive line of toiletry sets promoted with wonderfully ambiguous names such as Ivaleur, Amberleur, Shelleur, and Ebonleur. The company urged its salesmen to emphasize the artistic appeal of these products in hopes of persuading women "who have not already done so as a matter of good taste [to] turn from the ostentatious silver toilet ware to that which is less expensive though really more beautiful." 

Thanks to celluloid, anyone—even O. Henry's Della—could now afford to possess a comb, brush, and mirror set that looked as if it might have belonged to a Rockefeller, "with graining so delicate and true," one company boasted, "that you would think it could only come from the gleaming tusks of some fine old elephant."  Any shop girl could pin up her hair with gorgeously filigreed forgeries of the carved tortoiseshell combs she could never have afforded. (Good thing too, since, according to one turn-of-the-century observer, contemporary hairstyles often demanded "a couple of pounds of Celluloid" combs. ) Material scarcity had stoked the longing of a Della, but celluloid managed to take the pain out of consumer desire—turning the wistful and class-conscious window-gazer into the satisfied shopper. Celluloid helped spread a taste for luxury—or at least the look of luxury—to those who'd never been able to entertain fantasies of the finer life. But even more important, it helped fuel a growing demand for things, period.

Celluloid appeared at a time when the country was changing from an agrarian economy to an industrial one. Where once people had grown and prepared their own food and made their own clothes, increasingly they were eating, drinking, wearing, and using things that came from factories.  We were fast on our way to becoming a country of consumers. Celluloid was the first of the new materials that would level the playing field for consumption, as historian Jeffrey Meikle pointed out in his insightful cultural history American Plastic. "By replacing materials that were hard to find or expensive to process, celluloid democratized a host of goods for an expanding consumption-oriented middle class."  Ample supplies of celluloid allowed manufacturers to keep up with rapidly rising demand while also keeping costs down. Like other plastics that would follow, celluloid offered a means for Americans to buy their way into new stations in life.

Combs obviously weren't the only example of celluloid's democratizing effect. Celluloid collars stamped with the weave of linen allowed any man to look the part of a dandy. Celluloid toothbrushes replaced ones with bone handles, making dental hygiene available for mere pennies.  Once Hyatt perfected a way to make celluloid billiard balls, billiards stepped down from the plush cognac-and-cigars milieu and into community halls. No longer just a rich man's pleasure, billiards became an everyman's game, especially when the tables gained pockets and the sport evolved into pool.  As The Music Man's Professor Harold Hill sang, "Pockets that mark the diff'rence/between a gentleman and a bum." 

Perhaps celluloid's greatest impact was serving as the base for photographic film. The history of film, which is one of plastic's most profound cultural legacies, is a book in itself. Here celluloid's gift for facsimile achieved its ultimate expression, the complete transmutation of reality into illusion, as three-dimensional flesh-and-blood beings were transformed into two-dimensional ghosts shimmering on a screen. Here, too, celluloid had a powerful leveling effect in several ways. Film offered a new kind of entertainment, available to and shared by the masses. A dime bought anyone an afternoon of drama, romance, action, escape. Audiences from Seattle to New York roared at the antics of Buster Keaton and thrilled to hear Al Jolson speak the first words in a talkie: "Wait a minute, wait a minute, you ain't heard nothin' yet." The mass culture of film reeled across class, ethnic, racial, and regional lines, drawing one and all into shared stories and imbuing us with the sense that reality itself is as changeable and ephemeral as the names on the movie marquee. With film, an old elite was dethroned; the glamour once associated with class and social standing was now possible for anyone with good cheekbones, some talent, and a bit of luck. A Della could become a socialite onscreen and a movie star in real life.

Ironically, the world opened by celluloid film nearly killed the celluloid-comb industry. In 1914, Irene Castle, a ballroom dancer turned movie star, decided to cut her long hair into a short bob, prompting female fans across the country to take scissors to their own hair. Nowhere did those shorn locks fall harder than in Leominster, Massachusetts, which had been the country's comb capital since before the Revolutionary War and which was now the cradle of the celluloid industry, much of it devoted to combs. Nearly overnight, half of the comb companies in town were forced to shut down, throwing thousands of comb makers out of work. Sam Foster, owner of Foster Grant, one of the town's leading celluloid-comb companies, told his workers not to worry. "We'll make something else," he assured them. He hit on the idea of making sunglasses, creating an entirely new mass market.  "Who's that behind those Foster Grants?" the company later teased in ads that featured photographs of celebrities such as Peter Sellers, Mia Farrow, and Raquel Welch hidden behind dark lenses. With a quick trip to the local drugstore, anyone could acquire the same glamorous mystique.





For all its significance, celluloid had a fairly modest place in the material world of the early twentieth century, limited mainly to novelties and small decorative and utilitarian items, like the comb. Making things from celluloid was a labor-intensive process; combs were molded in small batches and still had to be sawed and polished by hand. And because the material was so volatile, the factories were like tinderboxes. Workers often labored under a constant spray of water, but fires were still common. It wasn't until the development of more cooperative polymers that plastics truly began to transform the look, feel, and quality of our lives. By the 1940s, we had both the plastics and the machines to mass-produce plastic products. Injection-molding machines—now standard equipment in plastics manufacturing—turned raw plastic powders or pellets into a molded, finished product in a one-shot process. A single machine equipped with a mold containing multiple cavities could pop out ten fully formed combs in less than a minute. 

DuPont, which bought one of the original celluloid companies in Leominster, released photos in the mid-1930s showing the daily output of a father-and-son pair of comb makers. In the photos, the father is standing next to a tidy stack of three hundred and fifty celluloid combs, while ten thousand injection-molded combs surround the son. And although a single celluloid comb cost one dollar in 1930, by the end of the decade one could buy a machine-molded comb of cellulose acetate for anywhere from a dime to fifty cents.  With the rise of mass-production plastics, the fanciful decorative combs and faux ivory dresser sets so popular in the celluloid era gradually disappeared.  Combs were now stripped down to the most essential elements—teeth and handle—in service of their most basic function. 

Bakelite, the first truly synthetic plastic, a polymer forged entirely in the lab, paved the way for successes like that of DuPont's injection-mold-comb-making son. As with celluloid, Bakelite was invented to replace a scarce natural substance: shellac, a product of the sticky excretions of the female lac beetle. Demand for shellac began shooting up in the early twentieth century because it was an excellent electrical insulator. Yet it took fifteen thousand beetles six months to make enough of the amber-colored resin needed to produce a pound of shellac. To keep up with the rapid expansion of the electrical industry, something new was needed. 

As it turned out, the plastic Leo Baekeland invented by combining formaldehyde with phenol, a waste product of coal, and subjecting the mixture to heat and pressure was infinitely more versatile than shellac. Though it could, with effort, be made to mimic natural materials, it didn't have celluloid's knack for imitation. Instead, it had a powerful identity of its own, which helped encourage the development of a distinctively plastic look.  Bakelite was a dark-colored, rugged material with a sleek, machinelike beauty, "as stripped down as a Hemingway sentence," in writer Stephen Fenichell's words.  Unlike celluloid, Bakelite could be precisely molded and machined into nearly anything, from tubular industrial bushings the size of mustard seeds to full-size coffins. Contemporaries hailed its "protean adaptability" and marveled at how Baekeland had transformed something as foul-smelling and nasty as coal tar—long a discard in the coking process—into this wondrous new substance.

Families gathered around Bakelite radios (to listen to programs sponsored by the Bakelite Corporation), drove Bakelite-accessorized cars, kept in touch with Bakelite phones, washed clothes in machines with Bakelite blades, pressed out wrinkles with Bakelite-encased irons—and, of course, styled their hair with Bakelite combs. "From the time that a man brushes his teeth in the morning with a Bakelite-handled brush until the moment when he removes his last cigarette from a Bakelite holder, extinguishes it in a Bakelite ashtray and falls back upon a Bakelite bed, all that he touches, sees, uses will be made of this material of a thousand purposes," Time magazine enthused in 1924 in an issue that sported Baekeland on the cover. 

The creation of Bakelite marked a shift in the development of new plastics. From then on, scientists stopped looking for materials that could emulate nature; rather, they sought "to rearrange nature in new and imaginative ways."  The 1920s and '30s saw an outpouring of new materials from labs around the world. One was cellulose acetate, a semisynthetic product (plant cellulose was one of its base ingredients) that had the easy adaptability of celluloid but wasn't flammable. Another was polystyrene, a hard, shiny plastic that could take on bright colors, remain crystalline clear, or be puffed up with air to become the foamy polymer DuPont later trademarked as Styrofoam. DuPont also introduced nylon, its answer to the centuries-long search for an artificial silk. When the first nylon stockings were introduced, after a campaign that promoted the material as being as "lustrous as silk" and as "strong as steel," women went wild. Stores sold out of their stock in hours, and in some cities, the scarce supplies led to nylon riots, full-scale brawls among shoppers.  Across the ocean, British chemists discovered polyethylene, the strong, moisture-proof polymer that would become the sine qua non of packaging. Eventually, we'd get plastics with features nature had never dreamed of: surfaces to which nothing would stick (Teflon), fabrics that could stop a bullet (Kevlar).

Though fully synthetic like Bakelite, many of these new materials differed in one significant way. Bakelite is a thermoset plastic, meaning that its polymer chains are hooked together through the heat and pressure applied when it is molded. The molecules set the way batter sets in a waffle iron. And once those molecules are linked into a daisy chain, they can't be unlinked. You can break a piece of Bakelite, but you can't melt it down to make it into something else. Thermoset plastics are immutable molecules—the Hulks of the polymer world—which is why you'll still find vintage Bakelite phones, pens, bangles, and even combs that look nearly brand-new.

Polymers such as polystyrene and nylon and polyethylene are thermoplastics; their polymer chains are formed in chemical reactions that take place before the plastic ever gets near a mold. The bonds holding these daisy chains together are looser than those in Bakelite, and as a result these plastics readily respond to heat and cold. They melt at high temperatures (how high depends on the plastic), solidify when cooled, and if made cold enough can even freeze. All of which means that, unlike Bakelite, they can be molded and melted and remolded over and over again. Their shape-shifting versatility is one reason thermoplastics quickly eclipsed the thermosets and today constitute about 90 percent of all the plastics produced. 

Many of the new thermoplastics at one time or another found their way into combs, which, thanks to injection molding and other new fabrication technologies, could be made faster and in far greater quantities than ever before—thousands of combs in a single day. This was a small feat in and of itself, but multiplied across all the necessities and luxuries that could then be inexpensively mass-produced, it's understandable why many at the time saw plastics as the harbinger of a new era of abundance. Plastics, so cheaply and easily produced, offered salvation from the haphazard and uneven distribution of natural resources that had made some nations wealthy, left others impoverished, and triggered countless devastating wars. Plastics promised a material utopia, available to all.

At least, that was the hopeful vision of a pair of British chemists writing on the eve of World War II. "Let us try to imagine a dweller in the 'Plastic Age,'" Victor Yarsley and Edward Couzens wrote. "This 'Plastic Man' will come into a world of colour and bright shining surfaces ... a world in which man, like a magician, makes what he wants for almost every need."  They envisioned him growing up and growing old surrounded by unbreakable toys, rounded corners, unscuffable walls, warpless windows, dirt-proof fabrics, and lightweight cars and planes and boats. The indignities of old age would be lessened with plastic glasses and dentures until death carried the plastic man away, at which point he would be buried "hygienically enclosed in a plastic coffin."

That world was delayed in coming. Most of the new plastics discovered in the 1930s were monopolized by the military over the course of World War II. Eager to conserve precious rubber, for instance, in 1941 the U.S. Army put out an order that all combs issued to servicemen be made of plastic instead of hard rubber. So every member of the armed forces, from private to general, in white units and black, got a five-inch black plastic pocket comb in his "hygiene kit."  Of course, plastics were also pressed into far more significant service, used for mortar fuses, parachutes, aircraft components, antenna housing, bazooka barrels, enclosures for gun turrets, helmet liners, and countless other applications. Plastics were even essential to the building of the atomic bomb: Manhattan Project scientists relied on Teflon's supreme resistance to corrosion to make containers for the volatile gases they used. Production of plastics leaped during the war, nearly quadrupling from 213 million pounds in 1939 to 818 million pounds in 1945. 

Come V-J Day, however, all that production potential had to go somewhere, and plastics exploded into consumer markets. (Indeed, as early as 1943, DuPont had a whole division at work preparing prototypes of housewares that could be made of the plastics then commandeered for the war.)  Just months after the war's end, thousands of people lined up to get into the first National Plastics Exposition in New York, a showcase of the new products made possible by the plastics that had proven themselves in the war. For a public weary of two decades of scarcity, the show offered an exciting and glittering preview of the promise of polymers. There were window screens in every color of the rainbow that would never need to be painted. Suitcases light enough to lift with a finger, but strong enough to carry a load of bricks. Clothing that could be wiped clean with a damp cloth. Fishing line as strong as steel. Clear packaging materials that would allow a shopper to see if the food inside was fresh. Flowers that looked like they'd been carved from glass. An artificial hand that looked and moved like the real thing.  Here was the era of plenty that the hopeful British chemists had envisioned. "Nothing can stop plastics," the chairman of the exposition crowed. 

All those ex-GIs with their standard-issue combs were coming home to a world of not only material abundance but also rich opportunities created by the GI Bill, housing subsidies, favorable demographics, and an economic boom that left Americans with an unprecedented level of disposable income. Plastics production expanded explosively after the war, with a growth curve that was steeper than even the fast-rising GNP's.  Thanks to plastics, newly flush Americans had a never-ending smorgasbord of affordable goods to choose from. The flow of new products and applications was so constant it was soon the norm. Tupperware had surely always existed, alongside Formica counters, Naugahyde chairs, red acrylic taillights, Saran wrap, vinyl siding, squeeze bottles, push buttons, Barbie dolls, Lycra bras, Wiffle balls, sneakers, sippy cups, and countless more things. The nascent industry partnered with the press, especially women's magazines, to sell consumers on the virtue of plastics. "Plastics are here to free you from drudgery," House Beautiful promised housewives in a special fifty-page issue in October of 1947 titled "Plastics ... A Way to a Better, More Carefree Life."  Even combs were brought into the service of consumption, taking on a new function as mini-billboards for various companies. Hotels, airlines, railroads, and other industries in the late 1950s began handing out complimentary combs stamped with the companies' names. 

That proliferation of goods helped engender the rapid social mobility that took place after the war. We were a nation of consumers now, a society increasingly democratized by our shared ability to enjoy the conveniences and comforts of modern life. Not just a chicken in every pot, but a TV and stereo in every living room, a car in eve­ry driveway. Through the plastics industry, we had an ever-growing ability to synthesize what we wanted or needed, which made reality itself seem infinitely more open to possibility, profoundly more malleable, as historian Meikle observed.  Now full-fledged residents of Plasticville, we began to believe that we too were plastic. As House Beautiful assured readers in 1953: "You will have a greater chance to be yourself than any people in the history of civilization." 




  2. A Throne for the Common Man

IN 1968, NEW YORK'S Museum of Contemporary Crafts put on a landmark exhibit showcasing art, furniture, housewares, jewelry, and sundry other items made of plastic. The show, "Plastic as Plastic," was meant as a tribute to the new kinds of artistic freedom made possible by polymers.  As the New York Times art critic Hilton Kramer wrote in his review of the show, here "was the answer to an artist's dream"—an "entire family of materials that can be made to assume virtually any size, shape, form, or color the mind of man may conceive." Was it any wonder that artists and designers had fallen deeply in love with these new materials?

And yet, Kramer was struck by how lamely the artists in the show had responded to that "almost Faustian freedom," at least in comparison with the industrial designers, those creative minds responsible for translating aesthetic visions into real-world applications. In his view, the designers, especially the ones dreaming up furniture, were "so evidently more relaxed, more inventive, and more inspired in the world of plastics than even the finest of the artists." Their creations were the ones that were "defining a new world of feeling for us." 

Designers had been exploring that new world for decades by the time of the exhibit. Since the arrival of Bakelite, they had seen in plastics the opportunity to invent a modern aesthetic for everyday life, whether in cars, coffeepots, or chairs. In fact, especially chairs. If the comb brought plastic to the masses, the chair showed us how fabulous plastic could be.





Until recently, I never gave much thought to chairs, other than assigning vague comfort ratings to the various ones in my life. But as I've come to appreciate, it takes a lot of ingenuity to make a good chair. There's a reason the Herman Miller company reportedly spent ten million dollars developing its ergonomically exquisite Aeron office chair. 

We're more intimate with chairs than with nearly any other piece of furniture. Yet the same dining-room chair in which I plant the ample bottom of my five-foot-three-inch frame also has to be able to accommodate my skinny, nearly buttless six-foot husband, my fast-growing teenage sons, and my petite preteen daughter. A chair has to support all shapes and sizes and still be reasonably comfortable. That's a tall order to fill. No other piece of furniture has so many demands placed upon it.

As a result, the chair has long been considered the Mount Everest of furniture design. Time and again, creative minds have tackled this seemingly simple item, looking for new and innovative ways to marry form and function. Design museums are filled with chairs, as are design-history books. "Both from a design standpoint and an anthropological standpoint, chairs are extremely important," said Paola Antonelli, curator of the design department at the Museum of Modern Art. 

If you look back at the history of chairs, it's remarkable how consistent the fundamental form has been. The oldest known chair—a 3,400-year-old specimen unearthed from the tomb of the Egyptian queen Hetepheres (and intended to provide a good seat for whatever events awaited her in the afterlife)—would be more or less at home in a modern-day living room.  It's wide and low, with high arms and four legs ending in feet carved to look like lion's paws. That basic rectilinear form recurs through the centuries, across countries and cultures. It's a shape dictated by both the features of the seated human body and the constraints of the materials at hand, which for most of human history were wood and metal, leather and rope, and, only fairly recently, fabric.

Even with that limited vocabulary, chairs offer eloquent testimony to a culture's Zeitgeist. Consider the chairs of two very different eight­eenth-century worlds. A Louis XIV armchair—gilded, ornate, richly detailed—mirrors the pomp and politics of the Versailles court in the same way the sober, plain lines of a Shaker chair portray that sect's austere faith. The baroquely decorated armchair reflected the Sun King's glory—and only he was allowed to enjoy it; all other members of the court were forced to sit on footstools. The Shaker craftsmen deliberately avoided adornment; the only detailing was that which served a practical purpose. Their attitude toward their furnishings, as historians of Shaker architecture have noted, "was no more sentimental than their attitude toward their own flesh-and-blood bodies. It was the spirit of usefulness within that mattered, not the vessel itself." 

We can see the flowering of an expansive, creative Hellenistic culture in the graceful, curving lines of the fifth-century klismos chair, and the heavy hand of feudal rule in the massive, blocky thronelike chairs of medieval Europe. The spirit of industrialization is apparent in the brilliant design of what is now the classic wooden café chair. The Thonet Model 14, as aficionados know it, was introduced in 1859 by German cabinetmaker Michael Thonet, who was determined to create a chair that could be mass-produced and sold for an affordable price. He succeeded by reducing the geometry of a good chair to half a dozen easily assembled parts: two wood circles, two sticks, a pair of bentwood arches, plus ten screws and two nuts. By 1930, fifty million had been sold, and millions more have been sold since.  The chairs of today are equally telling. Americans' obsession with ergonomic seating fairly shouts that we are an exceedingly stationary people.

But chairs are not only cultural artifacts; they have long served as artistic canvases. As industrial designer George Nelson once observed, "Every truly original idea—every innovation in design, every new application of materials, every technical innovation for furniture—seems to find its most important expression in a chair."  From the mid-twentieth century on, much of that innovation was inspired by plastics. The arrival of this chemical armada blew away many of the constraints imposed by traditional materials. Chair designers could develop ways to conform a seat to the human body beyond just a series of right angles. A chair of plastic could have many legs or, like a beanbag chair, none. It could be hard or squishy or filled with air; it could be shaped like a baseball or a baseball glove. Polymer technology permitting, the only limits were a designer's imagination.





The Greek root of the word plastics can be used as an adjective or a verb but not as a noun, which is probably truer to the nature of plastic than anyone imagined when the word was first coined.  For although we talk about plastic as a thing, it doesn't have the thingness, the kind of grounded organic identity, found in natural substances. Wood, stone, metal, mineral: all have innate properties that dictate how we use them and how we think about them. We know that a diamond will be hard enough to scratch glass, that a gold ring won't rust, and that a piece of ebony can be polished to a high sheen. And when we look at an object made of natural materials, we see hints of how it came into being, whether it was planed or hammered or forged or woven.

But a piece of plastic is essentially inscrutable, offering few clues as to its past or future. Though specific properties may be engineered into any given polymer, the only innate quality defining plastics as a family of materials is ... their plasticity, their protean ability to be whatever we need them to be. As the French philosopher Roland Barthes observed in a famous 1957 meditation on plastic: "the quick-change artistry of plastic is absolute: it can become buckets as well as jewels." 

The arrival of such accommodating substances gave us, to the greatest extent ever, the means to shape the world to our wills and whims, our needs and dreams. The makers of Bakelite sought to drive that point home in choosing as their trademark the mathematical symbol for infinity. 

Designers were enthralled by that universe of possibility from plastics' earliest days. They loved the design freedom that synthetics offered and the spirit of modernity the materials embodied—a doors-wide-open sensibility that one German critic called Plastikoptimismus.  To furniture designer Paul T. Frankl, a material like Bakelite spoke "in the vernacular of the twentieth century ... the language of invention, of synthesis," and he urged his fellow designers to use their full imaginative powers to explore the new materials' frank artificiality.  As interpreted by Frankl and other designers working with Bakelite in the '30s and '40s, that was the language of streamlining, a lingo of curves and dashes and teardrop shapes that created a feeling of speed and motion in everyday objects from telephones to radios to martini shakers. Streamline a fountain pen and even that stolid item declared: we're hurtling toward the future here! The infinitely moldable thermoplastics that later became available offered an even broader design vocabulary.

There was another reason designers embraced plastics. From the mid-twentieth century on, modern design has been guided by an egalitarian gospel, a belief that good design needn't cost a lot of money, that even the most mundane items could be things of beauty. "Get the most of the best to the most for the least" was the way Ray and Charles Eames put it in their famous tongue-twisting credo. Plastics were the ideal medium for that mission: malleable, relatively inexpensive, and made for mass manufacture. Or as Karim Rashid, a contemporary designer renowned for his love of synthetic materials, expressed it more recently, "To create a beautiful democratic design, plastic is the best material."  The Museum of Modern Art in 1956 acknowledged plastic's contribution to the mission when it included a number of pieces of Tupperware in an exhibit of outstanding twentieth-century design. According to Alison Clarke, a historian of Tupperware, the pieces were praised for being well made and well proportioned, for their "uncluttered" and "carefully considered shapes [that were] marvelously free of the vulgarity that characterized so much household equipment."  Just as plastics had helped democratize consumer goods, they now aided in democratizing design.

Yet, as in any new relationship, there were risks. It was all too easy to exploit plastics' powers of mimicry to produce the kinds of gauche imitations—pseudo-wood cabinets and faux-leather recliners—that contributed to the growing reputation of plastic as an inferior material.  Plastics' adaptability and glibness undermined their capacity to achieve "dignity" as legitimate materials worthy of being taken seriously, one critic wrote. 

This impression was exacerbated by people's unfortunate experiences with plastics in the immediate postwar years. The nascent industry had promised "test-tube marvels," but the peacetime markets were glutted with chemical mishaps. Manufacturers were still on the steep part of the learning curve, and that did not always make for happy consumers. There were plastic plates that melted in hot water, plastic toys that cracked on Christmas morning, plastic raincoats that grew clammy and fell apart in the rain.  Polymer technology improved during the 1950s as manufacturers figured out how to make better plastics and, even more important, how to match the right polymer with the right application. But the damage to plastic's reputation had been done.

The designer Charles Eames was well aware of the challenges posed by getting involved with plastics. He and his wife, Ray, had created one of the first iconic plastic chairs—the famed bucket chair—which was made from a curl of fiberglass perched atop a crisscross of thin metal legs. In a lecture to students in 1963, he talked about the differences between working with a natural substance such as granite and a synthetic material such as fiberglass. Granite, he said, is such a hard material that while it might not be easy to create something good out of it, "it is extremely difficult to do something bad.

"Plastic," he continued, "is a different matter. In this spineless material it is extraordinarily easy to do something bad—one can do any imaginable variety of bad without half trying. The material itself puts up no resistance, and whatever discipline there is, the artist must be strong enough to provide." Eames said he viewed plastic in much the same way the Aztecs viewed hard liquor—a means of self-expression too dangerously intoxicating for the young. Under Aztec law, only age and maturity earned someone the right to indulge; young adults who got drunk could be punished with death. Likewise, Eames believed that "plasticene and the airbrush should be reserved for artists over fifty." 





The Danish designer Verner Panton was barely thirty when he began dreaming of plastic chairs, in the mid-1950s. He was a recent graduate of architecture school: an ambitious iconoclast with a wild imagination who refused to compromise his beliefs. During the war, he not only opposed the Nazi occupation of Denmark, he quit college to join the Danish resistance, and he spent months in hiding after weapons were found in his apartment.  After the war, he moved to Copenhagen to study architecture. He soon found his way into the city's influential design scene, making friends with several of its luminaries.

Yet he had little interest in the quiet, low-key Danish modern look that was then filling middle-class living rooms around the world. He dreaded what he called "grey-beige conformity," and he thought the color white so boring it "should be taxed." He dressed only in blue.  He was uninspired by wood and natural fibers. His mind's eye saw space-age shapes, garish hues from the far reaches of the color wheel, twisty, bendy forms that couldn't be achieved through traditional woodworking. Like many of his contemporaries, he was fascinated by the raft of new materials—steel wires, molded plywood, and, most important, plastics—surfacing in the wake of the war. Designers "should now use these materials to create objects which up to now they could only see in their dreams," he told an interviewer. "Personally I'd like to design chairs which exhaust all the technical possibilities of the present." 

In fact, he already had one in mind—a radical, very unchairlike chair design he hoped to execute in plastic. But he knew he wouldn't find an audience for his vision in conservative Copenhagen, where, as one prominent designer said, "we have not bothered about anything but changing the kind of wood." 

In the late 1950s, Panton bought a Volkswagen van, outfitted it as a mobile studio, and began taking periodic trips across Europe to drop in on designers and manufacturers and distributors he hoped might buy his designs. By the early '60s, he was gaining a reputation for playful imaginative designs that drew on nontraditional materials: he furnished a hotel lobby in the first inflatable plastic furniture; designed UFO-shaped lamps and walls of bubbly backlit plastic panels; created chairs from cylinders of sheet metal. He was also gaining a reputation as an enfant terrible who liked to provoke his more conventional colleagues. At a design fair in 1959 he insisted on attaching the furniture he was exhibiting to the ceiling. He thought it would give visitors a better view of the display. But his fellow exhibitors weren't amused by such attention-grabbing antics. "Many of the artists refused to speak to me for some time after," he recalled. 

During each trek across Europe in his VW, Panton brought along a pintsize model of the radical chair he'd envisioned years earlier, hoping to meet someone who was willing to underwrite its production. But for years he couldn't find a willing partner. "It is at most a sculpture, but not a chair," sniffed one furniture maker Panton approached. 

It certainly didn't resemble any conventional chair. There were no arms or legs, just a long S-curve of plastic shaped like the silhouette of someone sitting. The seat was supported by a concave vault beneath it. Panton didn't invent that form; it had been pioneered decades earlier by Dutch architect Mart Stam and then popularized by Marcel Breuer, who made a cantilevered chair in chrome tubing and wood.  But his vision brought the form into the synthetic age. It would be all sinuous line and shiny surface, a double twist of body-hugging curves that could only be achieved in plastic. 

But it wasn't just the shape that kept Panton doggedly making the rounds with his model. He was also captivated by the challenge of creating a chair that could be mass-produced in one step from a single piece of plastic. He got the idea from watching a plastic bucket being made by an injection-molding machine. Plastic pellets went in one end and were quickly melted into a liquid that was shot into a mold, where it was shaped and cooled. Panton was impressed by the speed of the process and by the bucket's low price. If he could make a chair in the same way, he'd accomplish a goal that designers had been chasing for generations: a chair that was literally all of a piece. Such a chair would be the perfect embodiment of the modern industrial age: a harmonious ensemble of form, material, and manufacturing technique, what designers call total design unity.

Total design unity is the ultimate ambition of the design world. It's valued on aesthetic grounds and also because it represents the most efficient way of manufacturing an object. "If you're thinking about how to get good design to the masses in a way that's affordable, single-material forms make the most sense," explained furniture historian Peter Fiell. Panton wasn't the only one caught up in that challenge. Mid-twentieth-century designers across Europe and North America were exploring ways to mass-produce plastic chairs with the new polymers available, such as fiberglass and polypropylene. 

Yet, to the disappointment of Panton, technology lagged behind artistic vision. In 1957, his colleague Eero Saarinen dreamed up his famous Tulip chair. He imagined a gently curving petal of white fiberglass unfurling from a slender pedestal. (His goal was to get rid of the "slum of legs" afflicting traditional furniture.) Saarinen wanted seat and pedestal molded "all of one thing," as he later wrote. "All the great furniture of the past, from Tutankhamen's chair to Thomas Chippendale's, have always been a structural whole."  But there was a problem: a thin stem made of fiberglass wasn't strong enough to support a sitter's weight. So Saarinen had to settle for making the base out of metal and coating it in white plastic. The chair had the look Saarinen wanted, but he was still disappointed. He told colleagues he would keep looking forward to the day "when the plastic industry has advanced to the point where the chair will be one material, as designed." 

If there were hurdles to making an all-plastic chair, designers and manufacturers, especially in Europe, were discovering ways to apply their avant-garde visions to less challenging everyday items, taking advantage of advances in both polymer engineering and plastics processing.

No one was better at this than the Italian company Kartell,  maker of the first plastic bucket, arguably the most important application of plastic ever. (When you consider how many eons humans have sought a reliable way to contain and carry water, it's no surprise that buckets are among the first plastic objects to be embraced by traditional societies.) The company was founded in 1949 by chemical engineer Giulio Castelli and his wife, Anna, an architect. They understood the need to improve plastics technology. They were continually searching for new ways to tweak polymers' properties and worked closely with machinists and molders to improve molding processes.

They started out making auto accessories but soon gravitated toward more artistic endeavors. The Castellis recognized early on that plastic materials, unlike natural ones, "acquire an identity ... only by means of the project itself."  Success hinged on the design. So they recruited topflight designers for even the most mundane objects. In Kartell's hands, flyswatters, juicers, ashtrays, lamps, and storage containers acquired an elegant beauty. A standing dustpan designed by Gino Colombini had such geometry and grace that it wound up in a number of design-museum collections.

The Castellis' genius was to take plastic at face value. Unlike so many American manufacturers, they didn't try to deploy it as a substitute for a natural material. They didn't rake it with a woodlike grain, stipple it with the pebbly texture of leather, or sprinkle it with glitter to give it the glow of gold. They let plastic be plastic. The products emerging from their Milan factory boasted bright primary colors, sleek surfaces, crisp Euclidian shapes, undulating curves. It was a style so unabashedly artificial that, as Meikle wrote, "the odor of the refinery seemed to linger" on each item.  Not everyone appreciated the look, but it was indisputably a style, one fully grounded in the slippery nature of the material. Kartell's designs made it possible for people to believe that plastic, like traditional materials, had some noble essence.

But even Kartell had trouble creating a one-piece chair. For the factory to make a full-size chair, the molds had to be massive, the machinery needed to house and press them together even more so. Some designers came close but were always stymied by the problem of those cursed four legs. Marco Zanuso and Richard Sapper dreamed up a child's chair made of polyethylene for Kartell. The company could mold the back and seat all in one piece, but the legs had to be produced and attached separately. Joe Colombo hit the same wall when he designed an adult-sized chair for the company in 1967. 

Panton's legless chair, however, posed fewer production challenges. It was a better fit for plastic—or at least for the state of plastics processing at the time.

The exact history of his chair is not well documented; Panton himself gave contradictory accounts of how it finally came about. What is known is that in the late '60s he finally found a partner willing to take up production of the'S chair—a Swiss company that made Herman Miller furniture under license. The company's owner wasn't wild about Panton's design, but his son, Rolf Fehlbaum, was. "It's interesting, it's new, it's exciting," Fehlbaum told his father, urging him to take it on. 

The chair proved more challenging than Panton or his new partners had expected. For a few years they experimented with materials and processes,  working closely with plastics manufacturers, who were eager to participate in what they all recognized was a groundbreaking project. In 1968, they found the perfect plastic for their project: a new, glossy hard polyurethane foam made by Bayer and called Baydur. Later that year, the company began producing the seat that would go down in design history. 

Sleek, sexy, and a technical first, the Panton chair, as it came to be called, was an instant success—at least in the world of design. To Panton's enduring disappointment, the chair was never a huge commercial success; it was a little too weird for the average middle-class consumer with a living room furnished in American Colonial. Nonetheless, it quickly gained status as the iconic chair of the era, the embodiment of sixties exuberance and openness to experimentation. To Mathias Remmele, who curated a museum exhibit of Panton's work, the chair captured something even deeper: "It embodies the enthusiasm of an era in which society's faith in progress and in the supremacy of technology over matter was still largely unshaken."  In this incarnation, plastic was cool. The chair graced the cover of design magazines and was recruited for ads where it could lend its sex appeal to unsexy products like dishwashers. One magazine featured a model posing provocatively with a glossy red Panton in a photo spread entitled "How to Undress in Front of Your Husband." 

In the wake of the Panton chair, designers came up with even trippier concepts: Inflatable living-room sets. Seats shaped like huge molars, oversize bananas, lips, sea urchins, even a giant patch of grass. One day somewhere around 1970, my solidly midwestern mother came home with a shiny brown vinyl ottoman in the shape of a mushroom. The Panton has gone in and out of fashion. Now it's in again, rejuvenated by the mid-twentieth-century-focused furniture retailer Design Within Reach, which mass-produces the chair in great numbers using a less costly plastic, polypropylene.

Whatever the chair's status as a pop-art icon, the most important thing about it is the simple fact of its creation. As furniture historian Peter Fiell said emphatically, when that first chair fell from that massive mechanical womb, fully formed but untouched by human hands, it was "the single most important moment in the history of furniture since the dawn of civilization." (It's the sort of sweeping judgment one is allowed to make when one has written a book called 1000 Chairs.) Panton and his partners had figured out the difficult union of form and material and manufacture. They had achieved total design unity. Or, as Fiell put it, "They'd found the holy grail."

The temptations of plastic being what they are, it was only a matter of time before that holy grail would devolve into a Dixie Cup. For, technologically speaking, it's more or less a straight line from the highbrow Panton chair to the lowbrow plastic chair that you can buy today at your local hardware store.





Plain, lightweight, and usually white or green, the monobloc chair (so called because it is molded from a single piece of plastic) may well be the most successful piece of furniture ever invented. Huge flocks of the chairs appear without fail every spring. A basic model costs about the same as a six-pack of Bud.

There are hundreds of millions of the chairs out there, populating the world's porches, poolsides, and parks. They may not show up in design spreads, but as students of the monobloc have observed, look closely, and you're bound to spot them in news stories and photos.  Kenyans rose from monoblocs to applaud when Obama's election was announced. There were monoblocs peeking out from Saddam Hussein's hidey-hole, from the prisoners' hell at Abu Ghraib, and in the horrific video of the Baghdad decapitation of American contractor Nicholas Berg (which at least one conspiracy-minded blogger took as evidence proving that the United States was somehow involved in Berg's killing). 

White plastic chairs floated up in the debris of both Hurricane Katrina and the Indonesian tsunami. Photos show them at rallies in Cuba, riots in Nigeria, and Chinese celebrations of sixty years of Communist rule. They're in cafés in Israel and in the coffeehouses of its surrounding antagonists Jordan, Syria, and Lebanon. They've been spotted in reclusive North Korea, where even that icon of global commerce Coca-Cola is banned. 

The chairs won the world's hearts—and bottoms—because they are inexpensive, light, washable, stackable, and maintenance-free. They can weather any weather. If you don't feel like hosing the schmutz off last year's model, it's easily replaced. They're also reasonably comfortable.

Though the monobloc is descended from the Panton chair, its precise lineage is uncertain. Depending on whom you talk to, the chairs first appeared in the early or late 1970s or the early 1980s, in France or Canada or Australia. Even if the origins of the first monobloc remain obscure, it's not hard to imagine how the breed came into being. Somewhere far beyond the rarefied realm of design, probably in Europe, a utilitarian-minded businessman realized it would be possible to mass-produce plastic chairs.  He (this isn't a business with many shes) would employ the same injection-molding process that Panton had pioneered. But instead of using an expensive high-tech polymer as Panton had, he would deploy one of the lower-priced commodity plastics, like polypropylene. By this time, the patent on the polymer had expired, and the raw plastic could be had for less than twenty cents a pound.  Instead of using an avant-garde design like the Panton chair's, he would revert to a conventional four-legged form, which manufacturers like Kartell finally mastered following Panton's breakthrough. And rather than produce just a few thousand chairs at a time, he would make hundreds of thousands, even millions, which would allow him to recoup the large initial capital costs. Though monobloc chairs are cheap, the equipment to make them is not. An injection-molding press can cost $1 million, while the cost of a new mold can run $250,000 or more. 

Indeed, this is the strategy, more or less, that was followed by the French company Allibert in 1978 when it introduced the Dangari, a single-piece plastic garden chair designed by Pierre Paulin, one of France's top furniture designers. The chair was a bestseller. It was more elegant and weighty than today's monoblocs, and it sold for a much heftier price. But at least superficially, it may have served as a model for the lightweight, less thoughtfully designed chairs that soon began flooding the world's markets.

After seeing plastic chairs at a trade show in the early 1980s, Canadian businessman Stephen Greenberg became one of the first North Americans to jump into the monobloc business. It was clear to him that the chairs offered many advantages over the metal garden furniture he was then selling. Plastic chairs wouldn't rust. They stacked easily. The design was brilliantly functional. He began importing monoblocs from France. At the time, he said, there were only a handful of companies on the scene, mostly in Europe. But over the course of the 1980s, that changed, especially after cheaper, used chair-making molds became available. Instead of having to shell out hundreds of thousands of dollars to get in on the monobloc boom, a processor could get himself set up for maybe fifty thousand dollars. Suddenly it seemed like every yahoo with an injection-molding press was producing chairs. Local manufacturers began popping up all over the world—in Argentina, Indonesia, Mexico, Thailand, Israel, New Zealand. Greenberg quit importing monoblocs and began manufacturing them himself. "At our height we were selling five million chairs a year. And we were just one of many. We knew guys in Italy who were producing fifty thousand a day," he told me.

With that kind of volume, the field became viciously cutthroat. Producers kept ratcheting down the price, creating impossibly thin profit margins. While the earliest monoblocs sold for fifty or sixty dollars, by the mid-1990s, they cost a tenth of that. "Eventually a lot of people just put themselves out of business," recalled Greenberg. It was a "sort of suicide." The same story played out in the United States, where intense competition eventually winnowed the number of manufacturers down from the dozen or so in the mid-1980s to the three still making monobloc chairs today. 





If you walk into your local hardware store and buy a plastic chair, chances are it was made by Grosfillex, a French veteran of the plastic-furniture business that has a factory in Pennsylvania; U.S. Leisure, the American subsidiary of a huge Israeli plastics conglomerate; or Adams Manufacturing, a privately held company in Portersville, Pennsylvania, a tiny town north of Pittsburgh, with a population of 268. Bill Adams, the founder of Adams Manufacturing, was a relative latecomer to the plastic-chair business, diving into it in the late 1990s. Because of the brutal economics of plastic chairs, his family considered the decision so financially risky that his wife eventually divorced him over it, and his son left the company for several years. Still, Adams had no regrets. As far as he was concerned, there was nothing better he could do for the world than make plastic furniture. 

As you'd expect, most plastics manufacturers are gung ho about their products. But for pure and uncomplicated devotion to Team Polymer, few of them could match Adams, as I discovered when I visited him. "Plastic is so much better than anything else!" he exclaimed in a typical riff. "You can do so much with it. It's so efficient. And it's so clean." His deep and dedicated plastiphilia evoked the unalloyed enthusiasm of the mid-twentieth century. No amount of bad press could shake his conviction that "plastic is just a good thing." When I mentioned growing public concern over litter from plastic bags, he asked skeptically, "Did you see any plastic bags on your way up here?" In all his years vacationing on the Maryland shore, he said, he never once saw plastic trash on the beach, so he didn't believe plastic debris in the ocean posed a problem. Like plastic itself, his faith in polymers was not easily broken down.

Adams was tall and balding with the heavy-lidded, avuncular look of the actor Bert Lahr (the lion in The Wizard of Oz). In his sixties when I interviewed him, Adams remembered precisely when he fell for plastic: he was twelve years old, and someone gave him one of those little change purses that you have to flex to open. It was made of vinyl. "I said, 'That's the most amazing thing I've ever seen. This is absolutely beautiful stuff.'"

Still, it was a long, circuitous road from early crush to true commitment. In the late 1970s, Adams was working as a children's librarian but itching to do something different. A born entrepreneur and inventor, he had come up with "this gizmo" that he thought could solve soaring heating bills: bubble wrap attached by thumbtacks to suction cups, a contraption that could seal windows and prevent heat from escaping. Using retirement savings and a modest inheritance, Adams began trying to peddle the gizmo. He met little success until one day he passed by a gas station where duct tape had been used to hang a bunch of signs in the windows. It's going to take a lot of work to scrape all that tape off, he thought to himself. If they just had my suction cups ... He stepped inside and had barely begun his spiel before the store manager stopped him and said he'd take two boxes. The next day he visited more gas stations and came home with his wallet stuffed full of dollar bills. Soon, he was taking his suction cup-thumbtack combo to hardware stores all across the Mid-Atlantic region. "People were using them for everything, every time they had something to hang up," he recalled. The proverbial light bulb went on: "I realized no one in the world was taking suction cups seriously. So I started taking suction cups seriously." He bought new equipment, learned how to make suction cups faster and better, and branched out into new suction-cupping opportunities, such as systems for hanging Christmas wreaths and lights. Before long, he had filed more than a hundred and fifty suction-cup-related patents; he'd become America's suction-cup king.

After several years, Adams began to worry that his suction-cup business was too seasonal; he wanted to diversify into products that would keep his factory busy year-round. He heard about a guy going out of business who was selling molds to make folding plastic tables. Adams decided to buy them. Later, he expanded the line with folding chairs and stools. He landed major sales contracts with Walmart, Kmart, and hardware stores. Soon he was wearing a new crown: the world's largest maker of folding plastic furniture. Then he realized there was an even larger empire to conquer: monobloc plastic chairs.

Telling his story, Adams made it sound as if he stumbled from one fortuitous situation to another. Yet given the unforgiving economics of the plastic-chair business, he was obviously a very shrewd businessman. For in just a few years, Adams rose to become one of the country's top producers of monobloc chairs, supplying big-box stores and hardware chains across much of the eastern United States. By the time I met him, in 2008—four years into the business—he was turning out close to three million chairs a year.

Touring Adams's factory and cavernous warehouses with him, I could see that his pride in his product was not just a nine-to-five show. He truly saw the plastic chair as a thing of beauty, a marvel of utility. Indeed, he had furnished his kitchen and dining room with the plastic chairs and tables that he made. He chose his sage green Mission model, which resembled Mission-style furniture only insofar as the chair had straight back spokes. "I just love plastic furniture," he said earnestly. "There's an elegance to it. If you go back in the history of furniture, to its very beginning, there is nothing that combines chemistry and physics and mechanics and design and style the way [plastic] furniture does."

Adams was not alone in his admiration of the monobloc. In 2001, Jens Thiel, a German management consultant and design buff, started a website devoted to the chair. It has registered as many as thirty thousand hits a month. (It also links to several photo-sharing websites where enthusiasts post pictures of monobloc chairs from around the world.) Thiel got interested in the monobloc when he noticed people were sitting in them at a high-end art show and was struck by the incongruity. Thiel didn't try to defend the chair aesthetically, but he appreciated its simple functionality: "I like them. I find them very practical. I have six monoblocs at my dining-room table." 





While the industry has become concentrated in the hands of large corporations in the United States and Europe, elsewhere in the world monoblocs are the products of local enterprises. Around the globe there are an estimated one hundred manufacturers turning out at least five hundred variations on the basic form.  I use the word variations loosely. There are differences in color—Asian and Latin American countries love bright, vividly colored chairs—and in superficial decorations. Still, producers the world over rarely stray far from the essential design. Given the vast possibilities presented by plastics, I wondered why.

"Ultimately it comes down to price" was the succinct explanation offered by George Lemieux, an Indiana-based consultant who spent more than twenty-five years in the plastics industry, much of it in plastic furniture. The design of monoblocs is largely the result of a series of price calculations driven by consumer demand: how to achieve "the most safe and stable geometry" with the minimum amount of material. There have to be several slats in the back to ensure the chair doesn't buckle when someone leans against it. The legs are splayed at precisely determined angles to prevent them from collapsing outward or folding inward. Corners are curved because that adds a measure of strength. The seat is at least three-sixteenths of an inch thick because that is the minimum thickness needed to support 225 pounds, the benchmark weight of industry standards.  In short, the chair is precisely engineered to deliver the safest stable seat for the lowest price—and nothing more.

The economics of monoblocs are so tight, it's difficult to modify the design with anything more than superficial flourishes. For instance, a model that Adams custom-produced for Kmart had a panel of embossed roses across the back. It was profoundly ugly—even cheaper-looking than the basic monobloc, perhaps because the roses truly had nothing to do with the chair's overall design.

Years ago, when Lemieux worked for the chair maker U.S. Leisure, he hired a designer to bring a new look to some of the company's chairs. The innovations seem absurdly minor, but the way they were received is telling. For instance, they tried to introduce a "Southwestern" chair. "It had some unique designs," Lemieux remembered, "little stars and half-moon shapes and different things like that in the back which gave it a southwesterny look. And then we put some flecking in [the plastic] so that it would sparkle like sandstone. It was a nice look."

But one that was quickly crushed in the intensely competitive plastic-furniture market. The chairs sold for $9.99, which according to Lemieux was about two dollars more than consumers were willing to pay for a plastic chair. His company quickly retired the model.

Plastic schlock is not, of course, what Panton and Saarinen and other pioneers of plastic design had in mind when they set out to create a mass-produced plastic chair, a throne for the common man.  Yet schlock becomes virtually inevitable when the ethic animating the higher goal is stripped away. Take out the design ethic—not just the aesthetic sense, but the sense of purpose—and all that's left is mass-manufacturability. The result is chair as simple commodity. Useful, affordable, but as soulless as a traffic cone.

Yes, a plastic chair could be anything its producer wanted it to be. But for it to survive the demands of a modern market, the thing it most needed to be was cheap. Manufacturers delivered cheap plastic chairs, therefore consumers expected cheap plastic chairs, therefore manufacturers delivered cheap plastic chairs. It's a pattern—some might say a vicious circle—that makes the plastics-design revolution look more like a commercial putsch. Today's flood of cheap, disposable products mocks early utopian hopes that plastics would fulfill all our wants and needs. Instead of feeling fulfilled, we now often feel choked by an empty abundance.

Today, monoblocs are seen as irredeemably tacky, the emblem of a Walmartized world. A design-minded friend of mine who was planning a party had a nightmare that her husband had filled their house with white monobloc chairs. She woke up in a sweat. Washington Post writer Hank Stuever summed up the scorn of many when he wrote: "The resin stacking chair is the Tupperware container of a lard-rumped universe." 

I asked various design experts why monoblocs are so widely reviled, and their answers bordered on the metaphysical. "It's almost as if one can feel the cheap thought in the product," said the Panton chair maker Rolf Fehlbaum, now CEO of Vitra Design. It suggests "a moral minimum: how can you make it as cheap as possible so it lasts a few years and then you throw it away." You know, he added, "in the city of Basel, [Switzerland,] where I live, there is a law that you may not use them in outdoor cafés. For the simple reason that they are an offense to the public." 

The problem with the monobloc chair is not that it's ugly or anony­mously made or extremely low cost, said MOMA curator Antonelli. "It's something ethical. It's made with lesser materials. It's not meant to last. It's a wasteful object." Earlier in her career, she worked with Giulio Castelli, the founder of Kartell. No one was a bigger booster of plastic furniture than he was. Over the years, she recalled with a laugh, "He assembled a collection of really, really ugly plastic chairs. To him they were so interesting because they showed how a material and its possibilities can bring out the best and the worst in people."





Despite all the bad furniture made from plastic, many designers still share their mid-twentieth-century predecessors' conviction that there are boundless possibilities to make something good. In recent years, the design world has been buzzing about the MYTO, a plastic chair designed by Konstantin Grcic and unveiled in 2007, not at a forum for design or furniture but at the plastic industry's biggest trade show, the triennial K Show in Düsseldorf. The choice was a nod to the chair's roots: the chemical manufacturer BASF had asked Grcic to come up with a design to promote its new ultrastrong polymer Ultradur.  Grcic reached back to the Panton for inspiration and, working with BASF engineers, created the first plastic cantilever chair since the debut of that design icon. Grcic's take on that form is a hip, supple, springy zigzag of plastic with a perforated seat and back that Grcic hoped would evoke an animal's skin. It's so lithe it makes the Panton look stodgy. Thanks to BASF's new polymer and advances in processing technology, the chair has "an elegance that wasn't possible before," the MOMA's Antonelli said.

Photos of the MYTO have been posted on design blogs worldwide. The New York Times hailed it as one of the best ideas of 2007, the Museum of Modern Art added it to its permanent collection, and it was prominently displayed in a show about Grcic put on by the Art Institute of Chicago. Times design critic Alice Rawsthorn praised the MYTO for its "coolly angular shape" and for using "the minimum material possible." In this instance, that single shot of plastic is now a sign of eco-responsibility.  In other words, the MYTO may be a monobloc, but it's one imbued with an ethic and intentionality that elevate it far above the $6.49 plastic patio chair. Grcic is just one of many contemporary designers enraptured by the possibilities of plastic. Kartell continues to be a major outlet for those designers' work. On a sunny spring afternoon, I went to visit the Kartell store in San Francisco, one of a hundred retail outlets the company has established in cities around the world.

The showroom felt like a cross between an art gallery and Ikea: plain white walls, recessed lighting, and every piece in the catalog out for display. The wares were grouped by color. There was a cluster of shiny reds: a sleek chair, a stool, a table with a lacy perforated top. Next to it was an orange array, followed by a gaggle of yellows. Across the room, a grouping of green chairs, tables, lamps, and vase-shaped pedestals shared a lighted platform. On the adjacent platform, much the same in cool shades of blue. Sunlight flooded through the floor-to-ceiling windows, making all those plastic surfaces extra glittery. It was like being inside a diamond—or, rather, a cubic zirconia. As someone accustomed to an earth-toned domestic world of pillowy upholstery and wood, I found the gleam and frank primary colors a little unsettling. Yet, I reminded myself, it wasn't as if my softer, more cushiony world was any less full of plastic. Like most modern furniture, my upholstered couches and chairs have polyurethane cushions, the covers are part polyester and sprayed with Teflon-like stain protectors, and many of my "wood" tables and bookshelves actually consist of fake wood veneers and epoxies over a partially plastic pressed-wood core.

Many of the pieces in the showroom were created by the legendary Philippe Starck, one of several prominent designers that the company began recruiting in the 1980s in an effort to upgrade its image. Starck's feelings about plastic echoed that earlier generation of designers: he loved the material for its democratic possibilities and because, unlike natural materials, it was the product of "human intelligence, so it fits with our human civilization." He also considered plastic environmentally preferable to using wood resources.

One of Starck's best-known designs is a beautiful chair called the Louis Ghost. Made of clear, hard polycarbonate plastic, the chair has an oval back, gracefully downturned arms, and curving legs—all taken from some classic and yet unspecified period in French history. Starck explained that he deliberately muddied the heritage: "I chose this icon to be the ghost of Louis 'I don't know what.'"  Playful yet elegant, solid yet ethereal, the Louis Ghost has appeared in ads and in fashion magazines all over the world. Stylists have set it in starkly modernist rooms as well as in rooms filled with antiques. In either setting, it works.

Since its introduction in 2002, the chair has been one of Kartell's most popular pieces, selling many hundreds of thousands. This despite the fact that it costs four hundred dollars—which is not much for a traditional armchair but still quite a ways up the food chain from the unpedigreed monobloc. Somehow, the Louis Ghost has avoided both the pitfall of the avant-garde that kept the Panton chair from succeeding in the commercial marketplace and the stigma of cheapness that still bedevils the monobloc. I suspect the Louis Ghost has been so successful because it hits that sweet spot between cool and comfortable. Raymond Loewy, the grandee of twentieth-century industrial design, called it the MAYA principle—the most advanced yet most acceptable. The Louis Ghost takes full advantage of what plastic has to offer artistically without radically revising what we expect in a chair. The chair works because Starck accepted plastic on its own terms and plumbed its shiny, shallow waters for a genuine synthetic aesthetic.

I was curious to see how a monobloc chair would stack up against the Louis Ghost. So that afternoon I brought along one I had purchased at Home Depot, a model dubbed the Backgammon for no apparent reason. To my relief, the store manager was unfazed when I walked in with my Backgammon in tow. "Of course," he murmured smoothly when I explained I wanted to compare the two, as if it were an everyday request.

I took a couple of turns sitting in one and then the other. I can't say the Louis Ghost was much more comfortable than my chair from Home Depot. It was roomier than the Backgammon and provided more back support. But it was also so slippery that it was hard to comfortably settle in. The Backgammon dipped slightly when I plunked down in it. In truth, neither was a seat I'd want to spend a whole lot of time in. (Though I am sure the Louis Ghost would hold up better over time than my Backgammon. Not long after my visit to Kartell, my son leaned back in it too hard, and the spokes cracked.)

"It could be said, that when we design a chair, we make a society and city in miniature," the British architect Peter Smithson wrote.  I look closely at the Louis Ghost and my Backgammon, trying to imagine the societies they evoke. One conjures a world of dazzling possibilities, the other a realm of cheap utility.

Looking at the two chairs together, I see a fair representation of the partner we've found in plastic: a Janus-faced companion who can rightly inspire both our deepest admiration and our strongest disgust.

I was outside the store on another day when a man and a woman came walking by arm in arm. They stopped for a moment to peer through the window.

"Look," the man said in a tone of utter incredulity, "it's plastic furniture."

"Yes," his companion answered, "but the designs are gorgeous."




End of sample
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