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INTRODUCTION

Heading confidently for Japan, Columbus unexpectedly bumped into America, and Western knowledge went down the tubes. What was the New World doing there, when it didn’t figure in the Bible or Aristotle? Not to mention its thousands of never-before-seen plants and animals. Intellectual panic followed. If the classical authorities were wrong about something as big as this, whose word could you trust any more? A hundred years of global exploration later, the problem had grown too big to ignore, so in 1619 René Descartes came up with a way to verify data through methodical doubt and reductionism: Question everything, and get down to detail; reduce all problems to their basic components; learn more and more about less and less.

Descartes’s approach generated the first specialist scientific research, which, in turn, triggered the Industrial Revolution and, with it, Adam Smith’s idea that output was increased if the different stages of production were divided among different workers.

Reductionism and the division of labor have given us the highest standard of living in history. They have also brought socially unsustainable rates of innovation and population growth, and the kind of specialist thinking that makes it difficult to see beyond the end of your Ph.D. As a result, commercial-secrecy-shrouded research labs, working on everything from new pesticides to smart bombs, launch their latest successes onto an unsuspecting market, and when these new products bump into other equally unexpected novelties—because of the way the world is networked—the result often causes unforeseen ripple reflects. For instance, Edison’s electric light threatened the gaslight business, which was then given a temporary reprieve through the invention of the incandescent gas mantle by Auer von Welsbach, whose mantle research also revealed the existence of the rare earth neodymium, later available to dope the crystal for the first laser (itself fundamentally based on the electronic behavior of one of Edison’s light-bulbs).

Everything is connected. As you read these words, somewhere someone you’ve never heard of is doing something that will sooner or later bring change to your life. And sometime in the course of the next twenty-four hours you’ll do the same to others. None of us is untouched by the swirl and eddy of serendipity that drives human endeavors at all levels from quantum chromodynamics to painting your house.

In the past, the ripples took longer to spread because we were few and communication was slow. But the process was essentially the same as it is today. No decision, or course of action, escapes the effect of chance. For example, at the Battle of Hastings in 1066, if the English instead of the French had used the new stirrup to field mounted shock troops, and thus were victorious, this book would have been written in a form of English unaffected by the post-Hastings French invasion of England, and the text would look more like: þ a Frencyscan ahton wælstowe geweald (“the French won”).

Until recently, reductionism discouraged the cross-disciplinary, connective view of events because we lacked the means to gather and cross-refer the very large amount of data that would have made such an approach feasible. So we tended to organize history as we organized knowledge: in specialist terms, boxed into separate, straight-line, thematic structures. And yet the most cursory examination reveals this is not the way things happen. For instance, as this book shows, the emergence of stealth aircraft came not so much from earlier work in the field of aeronautics as from crystal-diffraction studies and audio recording tape technology. Above all, like everything, stealth technology was the end product of a series of human encounters, each one as accidental as the last.

The point of looking at history like this rather than in the traditional way (in terms of themes, or Great Moments, or leaders-who-showed-the-way) is because it offers a postreductionist systems approach to the turbulent modern world in terms of the whole rather than the parts. And because the more we recognize that we are all linked by encounter, from one end of the planet to the other, the better.

The reason I have straitjacketed the serendipity into twenty-five tales, each with a common beginning and a common end but different middles, is because there are intricate and fascinating patterns to be made out of the chaos of history.

I like the look of this particular pattern. I hope you do, too.



HOW TO READ THIS BOOK

Each chapter opens with a paragraph on the trigger event that kicks off the twin-track storylines.

Track One then runs, on successive left-hand pages, until: “End Track One.”

At this point, don’t turn the pages to see the chapter ending unless you’re one of those people who likes to go to the back of the book and see who did the crime before you start the thriller.

Return to the beginning of the chapter and this time read Track Two, which runs only on the right-hand pages, until: “End Track Two.”

Read the chapter ending.

Repeat as required, or until the onset of sleep.





ONE

1804: ATTACK ON TRIPOLI TO FISH STICKS
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The first time the United States directly attacked Tripoli was at 9:47 P.M. on September 4, 1804. Under the watchful eye of the USS Constitution, the fireship USS Intrepid, packed with gunpowder and shells, sneaked into Tripoli harbor and blew itself up. This incursion was in response to four years of attacks by Tripoli pirates on American Mediterranean shipping, with the loss of one American ship and her three-hundred-person crew, at the time of the attack languishing in Tripoli jails (and, soon after, released).

TRACK ONE

The man controlling events that night, and in overall command (of the Constitution, three schooners, and eight other ships: a total of 156 guns and 1,060 sailors), was the bad-tempered Commodore Edward Preble, a veteran of the War of Independence. Preble had been ordered to make his base at Valetta on the island of Malta but, for various reasons, preferred Syracuse on the island of Sicily. Malta was British at the time, which might have had something to do with Preble’s Sicily decision. At one point, Preble and his fellow officers dined with a visiting (and rather inquisitive) Brit, who, unknown to Preble, was working as spy and dispatch-writer for the Governor of Malta, Alexander Ball; Ball, a naval officer (and friend of Nelson), was an old hand at running ships and islands but less good at prose. The scribbler in question had left England for Malta for reasons of health and was, by this time, trying (and failing) to kick his opium habit, while continuing to pen the stuff that would make him one of the most famous of all Romantic poets: Samuel Taylor Coleridge. In 1805—having failed to give up drugs and yearning for the drizzle—Coleridge left Malta for London, via Rome, where he heard the news that Napoleon had him marked for assassination because of some earlier article he’d written in the Morning Post. The purveyor of this tidbit was the Prussian representative to the Vatican, Wilhelm von Humboldt.

By this point Wilhelm was a well-known esthete with some major literary criticism work behind him. He would also go on to become a lead player in comparative linguistics and fail to complete a great work on some obscure Javanese dialect. Prussian liberals like Wilhelm helped bring about teacher-training reforms and the establishment of a university in Berlin. They also talked a lot (cautiously) about civil rights and how the powers of the state should be limited. Most of this spirited chatter went on at the Berlin elite-meet salon (where Wilhelm dropped in from time to time) run by the extraordinary Rahel Varnhagen von Ense (née Levin), upwardly mobile daughter of a rich businessman. To her contemporaries, von Ense was the most cultured woman in Europe (only Mme de Staël might have disagreed). For a few years at the beginning of the century, von Ense organized gatherings that attracted princes, commoners, composers (Mendelssohn), thinkers (Goethe), poets (Heine), Jews and Christians, Germans and foreigners. You were welcome if you had a point of view, a witty tongue, or intellectually demanding matters to reveal. As was the case with the Reverend Friedrich Schleiermacher, a salon regular and local preacher. Schleiermacher was to religion what the Romantics were to the arts: a reaction to the rational excesses of the Enlightenment He held that belief wasn’t something to be objectively analyzed and dissected. Au contraire. It was a “mystical,” utterly “subjective” experience that left the believer with a “feeling” of “absolute dependence.” It was only though this immersion in the “sensation” of belief that one came to God. (If you read only what was in quotation marks, you’ve read key words from the Romantic Movement manifesto.)

In 1824 one of Schleiermacher’s minor pieces (on the Gospel of St. Luke) was translated into English, and so impressed the ecclesiastical powers-that-were that it achieved for the translator the prestige job of bishop of St. David’s in Wales. The high-flyer in question rejoiced in the anagram-fodder name of Connop Thirlwall. Began as a priest, then became a lawyer, then a classics don at Cambridge—where he made waves by saying that low-church Protestants should be let into the Church of England—was fired, became vicar of a church in bucolic nowhere, then finished his multivolume History of Greece, and was elevated to the episcopacy. Thirlwall’s History was published by the then-famous Dionysius Lardner. Regarded as a major science popularizer (or charlatan, depending on who was regarding), Lardner forecast the link to India through the Red Sea long before the Suez Canal, and lobbied for transatlantic steamships when people thought the idea of dropping sail was crazy. It was during his early years as professor of natural philosophy and astronomy at London University that he began his great Cabinet Cyclopedia (133 volumes, edited over twenty years—the Encarta of its day). Contributors were legendary, including Charles Macintosh, Sir Walter Scott, Sismondi, and Herschel. Lardner also included a young writer trying to make money to support her child after her husband had been drowned in a sailing accident in Italy in 1822. Mary Shelley—author of Frankenstein, pal of Byron, daughter of feminist Mary Wollstonecraft, fancied by French novelist-antiquarian Prosper Mérimée, grieving and beautiful widow of tragic poet Percy Bysshe Shelley—was everything a Romantic was supposed to be. In her later years she scraped a living from writings, which included the piece for Lardner on Italian literature.

Mary dedicated her last effort (Rambles in Germany and Italy, 1844) to a longtime friend, one of those poets who sink almost without trace. Ever heard of Samuel Rogers’s “The Pleasures of Memory,” 1792? What Rogers lacked in talent he made up for in generosity. Having inherited a fortune at a young age, he proceeded (via a large and expensively decorated London house) to entertain anybody who wrote better poetry than he did. This had to be a great many and included Byron, Shelley, Wordsworth, and Sheridan. All his life, Rogers continued to churn out poetry so bad that only he would publish it. Nonetheless, he must have impressed a senior bureaucrat because when Wordsworth died in 1850, Rogers was offered the poet laureateship. He declined the honor, so they gave it to somebody named Tennyson, by this time pulling out of a struggle with booze and with some very respectable work behind him. Tennyson was the Victorian poet par excellence, all gloom and saccharine. Apart from one foot wrong—written during the Crimean War (“The Charge of the Light Brigade” hinted at such incompetence in the army that it outraged every right-thinking harrumph)—Tennyson could do no wrong, especially after Queen Victoria gave him the ultimate nod. Throughout his writing career, Tennyson returned again and again to his love of the medieval and in particular King Arthur, with highly polished stuff like “Morte d’Arthur” and “The Lady of Shalott.” Tennyson’s knights-of-old flimflam fired the callow imaginations of every undergraduate, particularly those of William Morris and his pals Burne-Jones and Rossetti, who took medievalry further over the top, inventing the Pre-Raphaelite school of painting, and cutesy pseudo-fourteenth-century Arts and Crafts wooden furniture and flowered wallpaper that gave you eyestrain. All of which made them a fortune when it hit late Industrial Revolution consumers beginning to yearn for the imagined simplicity and tranquillity of a recently bygone age of prefactory country pleasures. This attempt to return to the purer life, of a time before the downtrodden proletariat existed, sprang from Morris’s dyed-in-the-wool socialism.

This he shared with George Bernard Shaw, a down-at-heel, frayed-cuff, would-be journalist, who joined Morris’s Socialist League in 1888. In 1893 Shaw caused a furor with his first (censored) play, about a prostitute. Pungent on-stage social comment followed in the shape of boffo successes like: The Devil’s Disciple, Major Barbara, Pygmalion (in a later existence, My Fair Lady), and Arms and the Man. By the time he died at ninety, Shaw was considered the world’s greatest living dramatist. Shaw socked it to all forms of what he considered humbug. Back in 1875 he wiped the floor with the visiting (and renowned) American evangelist Dwight Moody, after attending one of Moody’s music-and-prayer revivalist meetings. Moody, who’d started life as a boot salesman, set the mold for revivalists thereafter: rugged physique, dark suit, homespun philosophy, plain ungrammatical language, and the message that God loved you no matter what.

This approach went over very big with a medical student, Wilfred Grenfell, who went on to became a medical missionary to deep-sea sailors. In 1892 he visited Labrador and was so shocked by the poverty that he stayed longer and set up the Labrador Mission. When he quit, forty years later, the Mission consisted, among other things, of six hospitals, seven nursing stations, four schools, a lumber-mill cooperative, clothing distributors, and four hospital ships. In 1912 one of the temporary hospital-ship staff was a young man who had previously worked in the Labrador fur trade. He noticed that on days when the temperature was fifty below, whenever the local natives pulled fish out of the water, the catch instantly froze. And months later, when they thawed the fish out, he noticed that some of them showed signs of life. He tried the same trick on meat and veggies. All of which retained their taste and consistency if they were quick-frozen while still fresh. Could it be made to work on an industrial scale? Back in the States, by 1925 the young man was selling instantly frozen haddock fillets. After which, it was time for Clarence Birdseye to chill out and enjoy well-deserved fame and fortune.


TRACK TWO

On board the USS Constitution that night was Lieutenant Isaac Chauncey, who did so well during the Tripoli war he ended up in charge of all naval forces on Lakes Ontario and Erie. Where, from 1813, he ran the first proper arms race in American history, launching ships as fast as he could build them so as to clobber the Brits, who were on the Canadian lakeshore launching ships as fast as they could build them. Before a full trial of strength could happen, the War of 1812 ended. Chauncey’s boss was William Jones, who was then invited to become acting treasury secretary. A year later (1814), the new economics czar resigned because his personal finances were in total chaos and he was up to his ears in debt. So, naturally enough, when a decision was made to set up the Second Bank of the United States, Jones was the first choice to be its president. Things at the new bank went rapidly down the drain and included allegations of fraud on the part of Jones. First off, the bank had expanded with dangerous rapidity, and then gave customers such easy terms that everybody and his dog borrowed money and speculation became rife. A month later, when things started going wrong, the bank recalled every loan. Property values dropped fivefold in some places, and all over the nation thousands of individuals and small businesses went bankrupt.

One such loser was would-be bird painter J. J. Audubon, whose Mississippi steamboat enterprise sank like a stone, taking with it the entire savings of a newly immigrant, newly wed couple named Mr. and Mrs. George Keats. Back in England, George’s brother, poet John Keats (who’d lent them some of the money), went ballistic, vowing to clobber Audubon at first opportunity. Keats was the archetype of all Romantic poets: produced for only five intense years, was pale and wan, wrote about unrequited love and suicide and lovers’ chopped-off heads, and caught the tuberculosis that killed him when still young. Quite apart from American money worries, Keats was always desperately short of cash. So when magazine proprietor and publisher John Taylor not only offered to print Keats’s next epic offering, “Endymion,” but also to come up with a healthy advance, Keats was as happy as a pig in manure. Taylor himself had, to this point, pursued an innocuous existence as a journalist, publisher, and writer on economic matters.

Then in 1859, out of nowhere, came his The Great Pyramid: Why Was It Built? Taylor was convinced the Giza pyramid wasn’t Egyptian at all, but had been designed by an Israelite (maybe even Noah himself) acting under divine orders. Furthermore, Taylor opined, the numbers relating to the pyramid’s complex dimensions hid a secret, encoded message of universal importance, from you-know-who. This claptrap proved to be irresistible to Charles Piazzi Smyth, who was otherwise totally sane. Smyth was an astronomer, Royal Society fellow, and pal of serious stargazers like Herschel. Nonetheless, bitten by the pyramid bug, at the height of his career he went off to Giza, measured every inch of the pyramid, and in 1865 announced that the “secret code” explained everything in the Old Testament and foretold the Second Coming. As a result of which the Royal Society booted him out.

But others took up the mystery. Was it a coincidence, they asked, that the pyramid “inch” was exactly the same as the Imperial British inch? This fatuous but “strangely convincing” load of hocus-pocus was given the coup de grâce in 1880 by the down-and-dirty, in-the-trenches work of archeologist hardhead Flinders Petrie, whose dad had been a Pyramidology convert. Petrie’ opinion on the matter was expressed in a paper written after exhaustive measure-and-dig efforts, and called for archaeology to be more brush-and-scrape routine and less now-it-can-be-revealed gobbledygook. His opinion of Pyramidology can be summed up in one word: “garbage.” Petrie set the tone for all later excavation, as he went through sites in Egypt and Palestine like a hot knife through butter (cut a trench, look at the layers, reveal the historical sequence). He was able to do this in Palestine, thanks to the energetic Palestine Exploration Fund money-raising capabilities of a great Victorian amateur, George Grove. Grove began as an engineer, working for the likes of shipbuilder Robert Napier and bridge builder Robert Stephenson, then graduated to secretary of the Society of Arts, music criticism and analysis, friendship with the musical greats, first director of the Royal College of Music, and finally, editor of the Dictionary of Music that now bears his name (and saves all of us long research hours in the library).

In 1915 Grove’s granddaughter Stella proposed to Peter Eckersley, and they were married. Two years later, Peter joined the Royal Flying Corps as a wireless equipment officer. In 1922 he was working for the radio equipment company (founded by Marconi) to be given the first license for regular radio broadcasts, which Eckersley organized (and took part in as actor, announcer, stage manager, and engineer). For half an hour every Tuesday, his team filled the airwaves for those very few able to hear them. A year later, the monopolistic never-consult-the-listener British Broadcasting Corporation was founded, and Eckersley became chief engineer. His sidekick (assistant engineer) was Noel Ashbridge, who later rose to a position in which he made the crucial decision about which system ought to be chosen for the BBC’s first TV broadcasts. He chose the twenty-five-frames-per-second, major-user-of-bandwidth, 405-line-scan approach pioneered by an extraordinary Russian immigrant named Isaac Schoenberg. The result, in London on November 2, 1936, was the world’s first high-definition TV broadcast. Plaudits all round, and eventually (in the case of Schoenberg and Ashbridge) ennoblement as Sirs. Not so Eckersley, who was involved in a divorce and a whiff of scandal unacceptable to Auntie Beeb. Eckersley actually resigned (these were the days when standards were high and radio announcers wore evening dress). Schoenberg had earlier set up the first radio stations in Russia, before leaving in 1914 for pastures Western and more democratic.

Apart from Schoenberg’s success with TV, he made another right move in 1929 when he hired a young engineer, Alan Blumlein, to develop a system which would save Schoenberg (and the Beeb) from having to pay through the nose for American sound-recording equipment royalties. Blumlein produced the required system, and then in 1931 filed the patent for a technique that would generate the kind of sound to be enjoyed when the listener was using more than one ear. In 1934 Blumlein recorded Beecham conducting Mozart, with a recording stylus vibrating in two directions (in response to two incoming signals): one vertical and the other (in the same groove) lateral. We call what Blumlein made possible “stereo.” Stereo first hit the general public in 1940 with Walt Disney’s Fantasia, recorded in stereo by the Philadelphia Orchestra and conducted by Leopold Stokowski, who believed Hollywood could bring good music to the masses. Initially, he was wrong. It would take until 1960 for the mix of Mickey Mouse and the music of Bach, Tchaikovsky, Dukas, Stravinsky, Beethoven, Ponchielli, Mussorgsky, and Schubert to become a cult hit. In the end, Stokowski’s innovative approach (free breathing for the wind and free bowing for the strings, which produced the rich “Stokowski sound”) and his penchant toward modern composers like Berg, Schoenberg, and such, made the Philadelphia old fogies see red, and Stokowski left for a flamboyant superstar life that included marriage to a Vanderbilt.

One of his pals was perhaps unexpected for someone so extravagant. Irving Langmuir was a self-effacing chemist (Nobel, 1932) whose research ran the gamut from ice crystals in clouds and floating seaweed orientation to smoke screens and (his main obsession) molecular and atomic structures. This included some original thinking about valence and bonding (the way in which atoms could share electrons). Langmuir’s results encouraged chemists to approach the whole matter of how molecules happened in ways that turned out to have some interesting potential. At least it did for Thomas Midgley, working for a lab in Dayton, Ohio, and asked by his boss to solve the problem of knock (incomplete combustion in the cylinder, and no good for cars or drivers). Taking Langmuir’s how-molecules-come-together approach to the elements, Midgley went through every single one of them, looking for molecular arrangement that might do what was needed.

Six years of minutiae later, in 1921 he found it: tetraethyl lead (the additive that gave gasoline the name “leaded”). Encouraged by this discovery, Midgley’s boss then asked for a nontoxic, nonflammable refrigerant (those available at the time tended to leak and kill owners as they slept). When Midgley had it (this time it took him only three days), at the American Chemical Society meeting in 1930 he inhaled a lungful (to show it was nontoxic) and blew out a candle when he exhaled (to show it was nonflammable). The new wonder product became known as Freon. Ironic that decades later Midgley’s wonder chemicals should turn out to be bad for the individual (lead poisoning) and bad for the planet (ozone hole).

AND FINALLY …

Thus it was that when Clarence Birdseye’s early fresh-frozen fillets were coming off his superchilled production line, Midgley’s Freon-filled refrigerators were there to store them in. Fish sticks were here to stay.



TWO

1760: FAKE EPIC TO ORGAN TRANSPLANTS
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Few literary endeavors have succeeded in fooling major minds of the caliber of Napoleon, Coleridge, Mendelssohn, Goethe, Byron, Massenet, and even straitlaced economist guru Adam Smith. But Ossian did. What’s more, in getting under the skin of German trendsetter J. G. Herder, Ossian could be said to have inspired Herder to kick off the entire Romantic movement. Ossian was a collection of fragments of epic verse (by the third-century Gaelic poet of the same name) collected by a Scots scholar, James Macpherson, and published in 1760. And Ossian was a fake.

TRACK ONE

James Macpherson was well intentioned. At the time, Scots culture did not look to be long for this world. After the abortive Highlander attempts to snatch the British throne in 1715 and 1745 (by father, then son, James and Charles Stuart), the English cracked down on the Scots with a vengeance. Declared illegal: carrying arms, holding clan meetings, wearing tartan, and speaking or doing anything Gaelic (like playing bagpipes). Macpherson would eventually spend time in Pensacola, Florida (as secretary to the governor), and then in England (as agent for the Indian Nabob of Arcot), after his trip to northern Scotland to collect folk tales before the Scots and their Gaelic-speaking performers died. What he found wasn’t up to expectation, so he “improved” the material and presented it as the real McCoy (so to speak).

Ossian created the Hollywood Highlands of a later, non-Scottish imagination (see anachronisms such as the movie Braveheart). It also caught the fevered imagination of high schooler Walter Scott, who by 1802, had grown up and was doing the same trick. For fellow Victorians, Scott generated an entirely fictitious Middle Ages with Scots barons, Saxon earls, and Crusader knights. He did so with plays (not good), poems (so-so), and the first historical novels (smash hits). He did so well he was made a baron, and the title of one of his novels (Waverley) was given to the main train station in Edinburgh, Scotland. That’s fame. With all the money he made (he churned out a bestseller a year), in 1822 Scott built a fake baronial hall (renamed from the infelicitous Cartyhole to the more appropriate Abbotsford)—complete with turreted tower, wainscoted rooms, echoing halls, and knickknacks like Rob Roy’s purse and Lord Montrose’s sword. Writers in search of the same success beat a path to his castle door. These included a young American, Washington Irving, who had been in Britain for two years, failing to save his family firm from bankruptcy, and who would stay on for over a decade, writing cute stuff about the English. As a result of which, upon his return to the United States he was offered nomination for the U.S. Congress, mayor of New York, and secretary of the navy. While in England, in 1822 he in turn had suffered the visiting-American syndrome, in the person of George Bancroft, heading home from a doctorate at Göttingen (first to an American) and a Kultur-tour of Europe, meeting the likes of Goethe and Humboldt. Now well-educated, Bancroft returned Stateside and embarked on what would become a ten-volume History of the United States plus an eleventh (“Author’s Last Revision”). By the time it was finished, scholarship had, unfortunately, moved on. Meanwhile Bancroft had returned to Europe twice. Once as U.S. minister to Prussia (loved Bismarck) and, earlier, to Britain as ambassador.

Britain is where Bancroft met and no doubt fell for (everybody did) the magnetic Angela Burdett-Coutts, the richest heiress in the country, second in public popularity only to Queen Victoria and philanthropist extraordinaire. She put most of her megafortune into reviving Irish fishing fleets and saving destitute children, orphan animals, schools, churches, African bishoprics, Brittany lifeboats, soup kitchens, hospitals, public housing, fallen women, and cotton gins for Nigeria, and above all, spreading British influence among the “savages.” The latter attracted her to James Brooke, an attractive man with an attractive colonial idea. In 1847, when they met, he was already all over the newspapers for his spectacular and daredevil adventures with the headhunters of Sarawak, where he’d been made rajah by the local sultan, and then (with the help of the British navy) wiped out piracy in the area, introduced taxes, set up law courts, and generally started bringing the locals a whiff of British life. Brooke was the first of what would be three generations of “white rajahs of Sarawak,” and Angela couldn’t get enough of him and his mission. This meant lending him millions, buying him a steamship, lobbying Parliament to recognize him and his fiefdom (it did), and getting him a knighthood. In return he (temporarily) bequeathed her Sarawak in his will. Brooke was everybody’s dashing hero—like the bluff-heroic Elizabethans in Westward Ho!, written by another fan of his, Charles Kingsley, who in 1855 dedicated the book to Brooke.

Kingsley was an overworked parish priest who made it to royal chaplain because of his social work (and in spite of his Christian Socialism). He believed that Rome was the Devil’s spawn, that the Anglican church should get into social and political issues, that science and technology would bring good things to life, and that the workers had a raw deal. His 1863 novel, Water Babies, summed up what he cared about: the lives of the poor, public health, education, pollution, and Darwin’s theory of evolution (published four years earlier). There was also just a hint of anti-Semitism in his slightly Ayran version of Christianity-untainted-by-degenerate-Judaism. In 1873 he failed to be elected secretary of the Royal Academy, in spite of impressive backing from people like Fred Furnivall. Furnvall was a Christian Socialist on steroids. He believed that trades unions were an essential part of Anglican theology. For years he taught at the Working Men’s College in London. And although your reaction just now may have been “Fred who?” he lives on in the Oxford English Dictionary, of which, for twenty years, he was first editor. And from 1853 on, Furnivall set up more societies dedicated to reprints of original manuscripts than you could shake a quill at: the Early English Texts Society, Chaucer Society, Ballad Society, Shakespeare Society, Wycliffe Society, Browning Society, and Shelley Society. One of the other people who had joined Furnivall in backing Kingsley’s failed application was a French visitor, Hippolyte Taine, lecturing at Oxford on French literature, and an expert on l’Angleterre (he wrote: “Sunday in London presents the aspect of an immense, well-ordered cemetery”). Taine wrote prolifically on art, philosophy, and literature, and where Darwin came into them all. For Taine, “Vice and virtue are products like vitriol and sugar.” Human culture was the product not of some intangible talent like imagination or caprice but of environment, race, and the contemporary context. The culture of each age was different because the circumstances of each age were different. And you could only understand artistic expression by studying it scientifically, the way you would study nature. Hence the name for Taine’s way of thinking: “naturalism,” which in its time was shocking and “impactful” in a way it is not now (as Taine himself would have said).

One of the many people impacted was Émile Zola, journalist and writer of too many novels to mention, except for the monumental twenty-book series with the general title: The Rougon-Macquart Family: a Natural and Social History of a Family, which put Taine’s naturalist ideas into practice. From 1870 to 1893 (at a rate of just under one novel a year), Zola wrote about members of the same family over the period 1851 to 1871 and showed how their lives were conditioned by their changing environment and by heredity. As each novel hit the bookshops it generated extreme reactions: You either loved it or hated it. In England the novels were “modified” before being published to save readers the embarrassment of Zola’s overrealistic language. In France the last novel of the series came out the same year that anarchist Auguste Vaillant threw a small bomb from the public gallery of the French Parliament, wounding many but killing none (“Had I wanted to kill I’d have used a gun”). Vaillant was sentenced to death, and Zola joined many journalists and public figures petitioning French President Sadi Carnot to commute the sentence. Carnot refused and on February 5, 1894, Vaillant was guillotined. On June 24 that year, President Carnot was on his way to the theater in Lyons when he was stabbed by an Italian anarchist, Santo Caserio, in an act of revenge for Vaillant’s death. The knife severed a major artery, and since there was no way to repair such a wound, Carnot bled to death.

The event profoundly affected Alexis Carrel (a French surgeon working in a Lyons hospital that day), who decided to find a way to solve the problem. He first took embroidery lessons, then in 1902 developed a technique using an extremely thin needle and fine silk thread. The technique became known as triangulation, because it consisted of folding back both ends of the severed blood vessels, pulling both cross sections out to form a triangle, sewing a single joining stitch at the points, then stitching along the three edges.

Blood flow could immediately be restored in the repaired vessel. In 1906 Carrel took up a post at the Rockefeller Institute in New York, where, with a few gaps, he worked for the rest of his life. After developing ways to transplant sections of undamaged blood vessels, for use in graft work, Carrel then moved on to tissue culture (with nutrient replenishment he kept a piece of chick heart tissue alive for several decades), and by the 1930s was ready for much bigger stuff.


TRACK TWO

The palace of Fingal, the hero of Ossian, was called Selma—which, in 1816, gave William Rufus King the name of the new town in Alabama he was founding at the time. King was in Congress for almost a record twenty-five urbane years. You needed ruffled feathers smoothed? King was your man. His other claims to fame were a relationship with President Buchanan, which may or may not have been sexual, and the fact that he failed twice to be nominated for vice president and was then third-time-unlucky, dying shortly after being sworn in. Back in 1816 (after Selma), King sailed for Naples, Italy, as American legation secretary to William Pinckney.

On the same ship was a young midshipman nobody, who would one day become the Admiral Farragut of “Damn the torpedoes!” fame. Farragut’s on-board math tutor was one Charles Folsom, recent Harvard divinity graduate, who then spent five years in various Mediterranean libraries and as U.S. consul in Tunis, before returning home to become a librarian and book editor for the rest of his textually nitpicking life. Most authors hated his perfectionist approach to their sloppy style (don’t we all). About the only excitement in his otherwise-placid existence came in 1825, when he briefly became co-editor on the New York Review with William Cullen Bryant. Bryant had begun as a New England poet, with meaningful stuff on death and nature, and by the time Folsom met him, was up there on Parnassus with the best of the belles-lettres American esthetes. In 1827 Bryant joined the New York Evening Post and two years later was editor in chief and co-owner. In tune with his own predilections, Bryant gave his readers a stimulating diet of no-holds-barred editorials on abolition of slavery, copyright, prison reform, the nonannexation of Texas, and the establishment of a large central park in New York. Eventually he persuaded John Bigelow to come aboard and share the load.

Bigelow matched Bryant’s reformist views on almost everything. When the Civil War broke out, Bigelow was sent to Paris as consul general and became indispensable because the incumbent U.S. ambassador didn’t speak French. While there, Bigelow almost (but not quite) persuaded the French and the English not to build any warships for the Confederate navy. He did well enough, however to be promoted to ambassador in 1865. He’d landed his original Paris posting because he knew William Seward: lawyer, senator, New York governor, and deal-making politician. Seward was one of those people who knew where the bodies were buried, so he usually got what he wanted—usually behind tightly closed doors. This was how he handled the deal of all deals (and the one that put him in the history books). Seward was keen on international trade, international telegraphic communications to facilitate trade, an international currency to make trade easier, and U.S. expansion into the Pacific to foster trade. So when in the mid-1850s the initial failure to lay a transatlantic cable got people thinking about possible alternate routes (like one stretching from America across the Bering Strait, across Russia, and on into Europe), Seward led the charge—especially when he heard a rumor that the Russians might want to sell Alaska. He looked around for ammunition and found it in the person of Fullerton Baird, Secretary of the Smithsonian, who got his research people to turn up reports of rich Alaskan coal deposits, inexhaustible fish and seal supplies, and too few natives to cause a problem.

In fact, the Russians had wanted to get rid of Alaska for a long time. It cost more than it made. Besides, Russian reasoning was that if the faraway place became attractive enough to the Americans, there would be little St. Petersburg could to do forestall a U.S. invasion. Among themselves they agreed they’d accept five million dollars, but Seward was so keen the price went up to seven, and Seward didn’t blink. The matter was managed by the crafty Baron Edward de Stoeckl, negotiator on the Russian side, who’d spent years in Washington, knew how these things were done, and very probably spread a little slush money around to make sure Seward got congressional support. Stoeckl was an Austro-Italian freelancer, and the Russians liked his negotiation skills so much they hiked his pay. And when Seward suggested the entire matter be kept secret till negotiations were over (1867) so Congress would have to agree a fait accompli (1868), Stoeckl magnanimously agreed, while writing home about dumb Americans.

Stoeckl was a schmoozer to his fingertips (an American wife helped). One night back in 1854, during some diplomatic glad-handing, he was hijacked by a young, oddly dressed draftsman from the U.S. Coast Survey, who took Stoeckl home, cooked dinner, and turned out to be a brilliant and amusing host. The following year, James Whistler left for Europe. Unlike many young men who did the same, Whistler became a famous and successful painter. After the obligatory session in Paris, he got into his stride with the work for which he was to become known: Harmony in Blue and Brown, Symphony in White, Nocturne: Grey and Gold, and, the one for which he is remembered best of all, Arrangement in Grey and Black (a.k.a. Whistler’s Mother).

Whistler’s emphasis on color harmony rather than subject matter underwhelmed some people. People like Fleeming Jenkin, an engineer who spent most of his life laying submarine telegraphs (Red Sea, Brazil, Atlantic) and getting turned on by anything to do with cables—in pursuit of which he wrote the definitive paper on the specific induction of gutta-percha and classified the ohm as an absolute measure of resistance. Like a true Victorian, he also pontificated on geology, animal breeding, heredity, monorails, public health, and plumbing. In spite of all this, he was known for his jolly humor and engaging character (presumably you had to be there). In 1871, while he was Professor of Engineering in Edinburgh, a favorite student quit engineering for the law, in spite of which the two remained lifelong friends. Robert Louis Stevenson had decided to be a writer back when his grandfather knew Sir Walter Scott. But his was a lifelong struggle against ill health, which seemed to improve the farther south he went: London, Bournemouth, Nice, New York State, California, and finally Samoa. By 1882 he’d written Treasure Island, and his book was in every family library, with income to match. Success followed success, with Black Arrow, Kidnapped, Dr. Jekyll and Mr. Hyde, and Master of Ballantrae. In 1888 he and his American wife and stepson chartered a yacht and set out from San Francisco, discovered the delights of the South Pacific, and never returned.

While still in drafty Bournemouth, Stevenson was visited by an American expatriate, who was settling into Europe for life (and would eventually take out British citizenship) and who was about to produce a string of books that would open up the world of the psychological novel and play endless variations on the semiautobiographical theme: American hero comes to Europe, suffers culture shock, and asks self meaningful questions about the human condition. This, after Henry James had spent time meeting the demimonde of Paris, Rome, Florence, and London. By 1877 he was well known enough to the elite to achieve honorary membership of the Athenaeum Club (fogies only) and receive 109 dinner invitations in one winter. He even did a stint in the country (Sussex), where the patrician American met a working-class, misfit socialist named H. G. Wells, who was busy trying to change the world. Wells was already working on the series of novels that would make his name as a futurist: The Time Machine (1895), The Invisible Man (1897), and The War of the Worlds (1898). In spite of the fact that the majority of his books were social and political in content (Wells believed in world unification, disarmament, and conservation), his accurate prediction of the atomic bomb and World War II has permanently associated him in the public mind with science (though he never got the Royal Society membership he so craved).

One of his earliest fans was a boy on a branch outside Boston. Having just read War of the Worlds, the lad was seized (up his aunt’s apple tree at her farm in Auburn, Massachusetts) by the thought of flying to Mars. So after spending a few years getting an education in physics, he set about making such a thing possible. On March 16, 1926, he flew the world’s first liquid-propellant rocket, in a field near the farm. Then, thanks to a phone call in 1929 offering help with his research, Robert Goddard spent the years between 1930 and 1942 working out every problem in spaceflight that would one day be faced by anything, or anybody, landing on the Red Planet. That offer-of-assistance phone call had come from Charles Lindbergh, already famous for his transatlantic flight two years earlier. Congressional Medal of Honor winner Lindbergh would, however, end up on the cover of Time magazine for something far removed from both aviation and spaceflight. Between 1931 and 1935 he developed an artificial heart.

AND FINALLY …

Lindbergh’s artificial heart took the form of a sterile glass perfusion pump. It would circulate the nutrients which Carrel’s organs required to stay alive out of the body. Between them, the two men made possible the techniques that would lead to the first organ transplants.



THREE

1805: BATTLE OF TRAFALGAR TO LASER


[image: Image]

Just before the start of the Battle of Trafalgar (noon till 4:30, October 21, 1805, off the Iberian coast), in which Napoleon’s fleet would be clobbered and Admiral Lord Horatio Nelson (hero and lover) would cash in his chips, one of history’s more famous pieces of editing occurred. In Nelson’s hurriedly planned signal “England confides that every man will do his duty,” the word “confides” was not in the codebook, and spelling it letter by letter was going to take more time than Nelson had before the fight. On the advice of his flag-lieutenant the word “expects” (a word already in the codebook) was substituted.

TRACK ONE

The Trafalgar rewrite man was John Pasco, who’d been in the navy since the age of nine and with Nelson for the previous two years. Alas for Pasco, British naval tradition had it that after a victory (such as Trafalgar) the Admiral in charge always saw his officers right, job-wise. So Nelson’s death during the battle put a bit of a crimp on Pasco’s career. The best he could get, four years later, was the command of the HMS Hindostan, escorting a supply ship out to Australia. His on-board surgeon was a man with a botanic bent, Joseph Arnold, who spent most of the en route stopovers collecting plants. On his way back to England, Arnold’s ship (and all his possessions) burned in Jakarta harbor. Fortunately a school pal was secretary to the lieutenant governor of Java and got Arnold free lodgings and another ship home. In 1818 Arnold returned East, to Sumatra, as botanist to the ex-lieutenant governor, now governor, of Sumatra. Shortly thereafter Arnold and the governor (and the governor’s wife) trekked off up the jungle to look around and generally do their colonial administrative thing. During the walk, two things happened: Arnold contracted the fever that would, within weeks, kill him, and he and the governor found the world’s biggest flower. Three feet across, weighing a colossal fifteen pounds, it was later named after both men: Rafflesia arnoldi. Stamford Raffles was your classic colonial Brit eccentric overachiever. With a fast-track promotion in the British East India Company (the private firm administrating all British colonial property out East), Raffles did unheard-of things like learning the local lingo and mixing with the natives, as well as spending all his time traveling round the property and meeting (and listening to) the inhabitants. He also did all those things we now criticize (reorganized agriculture in the Western mold, ditto to the local law). And bought Singapore for the Brits. On visits home, Raffles became pals with royalty (and more important, science supremo Joseph Banks), became a Sir, lost all his gigantic botanical collection in another one of those ship fires, and eventually—thanks to Banks—became the first boss of the London Zoo and wrote on Javanese natural history. It turns out that he got most of his tropical know-how from a guy he’d inherited from the previous Dutch owners of Java, the Pennsylvania-born Thomas Horsfield. Horsfield was merrily botanizing when the Brits took over, and Raffles kept him on, with the words noodlers love to hear: “Just let me know what you need.” Horsfield did so, and as a result in 1819 sailed for London with a collection of two thousand specimens (no fire, this time), and the job of curator in the East India Company museum. A happy bunny—less so if he had known how long it would take the great Robert Brown not to catalog and name all those specimens he had so carefully packed and transported.

Botanic megastar Brown was too busy and, besides, took eleven-week annual holidays and, besides, was all caught up in discovering things like Brownian motion (tiny particles in fluid move around in random fashion), getting medals for investigating mysteries like vegetable impregnation, and spending years handling the transfer of the collection of his friend Sir Joseph Banks to the new Botanical Department of the British Museum (the deal was that Brown became its curator). On a trip to Paris in 1816, Brown met the man whose work he would describe as “declamatory nonsense.” In return, Alexander von Humboldt called Brown “the Prince of Botany” and remained an admirer for the next forty years of meetings and letters. Humboldt himself was already on the science and exploration front page following his recent five-year South American extravaganza. In 1829 he was invited by the Czar of Russia on the closest the great Humboldt would ever come to a junket: an all-expenses-paid, nine-month, nine-thousand-mile trip through Siberia as far as the Chinese border. He did it with his usual thoroughness: a temperature-geologic-mineralogic-biologic assay of everything and everyplace—and correctly predicted that diamonds would be found in the Urals. Humboldt also persuaded the czar to give the OK to a chain of magnetic observation stations. Geomagnetism was the new Big Science of the period.

It was not surprising, therefore, that Humboldt helped write the magnetic observations’ instructions for the British 1839 Erebus and Terror Antarctic expedition, commanded by James Clark Ross, in search of the southern magnetic pole. Ross had discovered the northern one on another intrepid exploration of the wastes around Baffin Island with his uncle, back in 1830, and now the German science genius Friedrich Gauss was predicting the southern version would be at 66° south latitude 146° east longitude. For the magnetic community, this was nail-biting stuff. Apart from taking the day off on Sunday, September 25, 1841, in Tasmania—and thus missing a great magnetic storm (a row with Humboldt followed about outer space not caring about Church of England observances)—Ross did pretty well. The magnetic pole was not where expected but at 75° south latitude 154° east longitude. One of Ross’s other pretrip advisers had been the German Christian Ehrenberg, also a pal of Humboldt’s (they’d done Siberia together). Ehrenberg’s earliest big adventure had been an Egypt-Red Sea trip in 1820, when he’d collected thirty-four thousand animal and forty-six thousand plant species (the expedition can’t have left much behind in Egypt), during which Christian had spread himself thin, disciplinarily speaking: from coral polyps and windstorm dust to electric rays. He also zapped organisms with the new electric force to see what they did. But his real love was the very small and the very old (as in micropaleontology, of which he was German pioneer). At one point, his pal Humboldt pulled strings and got Ehrenberg a professorship at the University of Berlin, where he taught such eager beavers as Othniel Marsh, a young American stones-and-bones person with a yen to be professor of it, back at Yale, where his rich uncle, George Peabody, was funding a new natural history museum.

Meanwhile nephew Othniel wrote papers on the Nova Scotia gold fields and went on digs that identified over eighty new types of dinosaur. Uncle Peabody’s $100,000 endowment got invested, and by 1876 had grown to $176,000. The financial genius behind this was a pal of Othniel’s, George Brush, metallurgist at Yale and a good man with shares. George was a would-be farmer, who early on (1853) had been sidetracked into two chemistry trips to Europe, where the bright lights of the British Royal School of Mines and Liebig’s hot, new German chemistry lab diverted him. So the nearest he ever got to sod-busting was picking up rock samples. He knew more about the minerals of Branchville, Connecticut, than anybody. He got the mineralogy bug as a grad student assisting Professor J. Lawrence Smith (another Liebig pupil) at the University of Virginia. The two of them clarified certain obscure matters regarding certain obscure American minerals. Enough said. Smith’s output was nothing if not varied: he discovered coal in Turkey; invented an upside-down microscope; was definitive on phosphate marls around Charleston, South Carolina; and became the last word on meteorites. Sometime in 1877, he sent some samples to a French chemist. Paul Émile Lecoq de Boisbaudran was that rara avis in credential-ridden nineteenth-century France, a self-educated man. He started out working for his family’s wine business, reading up on chemistry and geology in his spare time. Went nowhere academically; met nobody academic.

Despite all this, Lecoq de Boisbaudran became good enough at spectroscopic analysis (burn it, look at flames through a prism, and see black lines in the flame spectrum indicating what the burning stuff contains) to discover gallium, and things about certain minerals of which few have ever heard (including dysprosium, terbium, gadolinium). At one point, Lecoq de Boisbaudran was doing things to rare earths, especially one named didymium (are you still awake?). This was the sample Smith had originally provided. Didymium was thought to be a pure rare earth, but Lecoq de Boisbaudran had his doubts. The arcane dispute was settled some time in 1885 by an Austrian, otherwise busy trying to help his gaslight-company shareholder pals fight off the emerging challenge of the electric lightbulb. This he did by discovering that if you soak a cotton gauze in rare earths (thorium and cerium) it’d go blindingly incandescent when burned. Hence the gas mantle, for people who couldn’t afford the new lightbulb or who still only had a gas supply. He gave his shareholder pals at least a decade more of income. Come to think of it, the mantles are still in use, lighting up evening campers. The gas mantle made Carl Auer von Welsbach a superstar. The Austrian throne dubbed him a baron, and with brilliant originality, he chose as the motto for his coat of arms: “More Light.” On his way to the right rare-earth mix for the mantle (during the mind-numbing, repetitive, detailed work—over hundreds of hours—which is so much a part of the scientific endeavor and of writing about it), Welsbach found that didymium wasn’t pure but could be broken down into two distinct substances. He named them praseodymium and neodymium—one of which affects you.
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