
[image: image]




[image: image]




[image: image]



In this long-awaited follow-up to his much-loved bestseller, written with his sons Cameron and Arthur, Conn Iggulden presents a brand-new compendium of cunning schemes, projects, tricks, games and tales of extraordinary courage.
 
Whether it’s building a flying machine, learning how to pick a lock, discovering the world’s greatest speeches or mastering a Rubik’s cube, The Double Dangerous Book for Boys is the ultimate companion, to be cherished by readers and doers of all ages.
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Epigraph






“Boys—you are here to study, and while you are at it, study hard. When you have got the chance to play outside, play hard. Do not forget this, that in the long run the man who shirks his work will shirk his play.” I remember a professor in Yale speaking to me of a member of the Yale some eleven years ago, and saying: “That fellow is going to fail. He stands too low in his studies. He is slack there, and he will be slack when it comes to the hard work on the gridiron.” He did fail.
 
“You are preparing yourself for the best work of life. During your schooldays, and in after-life, I earnestly believe in each of you having as good a time as possible, but making it come second to doing the best kind of work possible. And in your studies, and in your sports in school, and afterward in life in doing your work in the great world, it is a safe plan to follow this rule—a rule I once heard preached on the football field: Don’t flinch, don’t foul, and hit the line hard.”
 
THE ADVICE OF U.S. PRESIDENT THEODORE ROOSEVELT, GIVEN TO THE READERS OF THE BOY’S OWN PAPER IN 1903
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Introduction

In 2006, there didn’t seem to be many books of the kind I used to love. I wanted adventures, catapults, crystals, knowledge, history and craftsmanship. I wanted to read dozens of chapters, each different from the last. In short, I wanted a book I could hide in a treehouse—after I’d used it to build one. With my brother Harry, I worked for six months in a shed and wrote chapters on all the things that interested us—from cloud formations and astronomy, to juggling and tripwires. When it was finished, we sent it to the publishers. We didn’t set out to write a bestseller. We just wanted to celebrate the wonderful, daft ideas of boyhood—when all doors are open, the future is unwritten and summers seem to last a really long time.

Thank you to all those who recommended it to friends and family. You made the publisher reprint that red and gold hardback over and over. You gave the book to a wider audience—to sons, grandsons, nephews, brothers and fathers. We said it would appeal to “every boy from eight to eighty” and that was about how it turned out. If I am remembered for just one book, if my tales of Caesar and Genghis and the Wars of the Roses are all forgotten, I don’t mind too much if someone dusts off the Dangerous Book in an attic and settles down to read with a smile.

I wrote this one with my two sons. One has become a young man since the original Dangerous Book came out. The other has reached the age of ten. He runs around like Huckleberry Finn and should wear shoes more often, probably. I thought for a while that I’d covered everything in the first book, but there’s nothing like raising boys for surprising you.

Twelve years have passed since I first roughed out a chapter on conkers for a publisher. I wrote then, “In this age of video games and mobile phones, there must still be a place for knots, treehouses and stories of incredible courage.” That’s just as important today—though how we missed picking a lock, making an elastic-band gun and learning sign language, I’ll never know. In the intervening years, I wrote down a good idea whenever I heard one. Perhaps I always knew I’d go back and do another book. These are all new chapters, from casting things in resin, doing table tricks and wiring a lamp, to learning strength exercises, the twelve Caesars, stress balls and ancient ruins. There is also a design for a paper airplane—and, yes, it’s even better than the last one. The world is full of fascinating things. You’ll see.

Conn Iggulden




Notes from the Treehouse
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For us, this has been a chance to act like boys without consequences: to make catapults, build igloos and mix chemicals. We spent two days casting our grandfather’s beans in resin to preserve them forever, and who knows how many evenings playing cards with our family. We learned to make a paper frog jump and to polish shoes like the Army.

Yet it was also a chance to show our dad some of the things we knew and he didn’t. Those sunny afternoons the three of us spent learning sign language or struggling to teach him how to solve a Rubik’s cube will be some we never forget. For all that, we are very grateful.

So when we have sons of our own and we pick up this book, what will stay in our minds and our memories will not be individual triumphs and disasters.

No. In the end, what matters most is that we did these things together.

Cameron Iggulden      Arthur Iggulden




Picking Locks
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To open a padlock or the cylinder lock of a door without a key, you need to have an idea of how that lock works. The process of picking the lock is actually fairly simple and involves just two tools. When we were young, all the spies and heroes on TV seemed to be able to do it in five seconds with a bent hairpin. It felt a little like a superpower. The truth is that it’s a little trickier, but not that much. While researching this, we managed to open an old padlock—and that was one of the most satisfying moments of a lifetime.

Before we get to picks, look at all the illustrations in this chapter, preferably with a padlock in hand. A standard padlock is identical in function to the cylinder lock on a front door. A cylinder—usually of brass—has to turn to release the lock. It cannot turn while a number of pins pass through it, blocking it from moving. Those pins come in two parts: a driver pin and a differ pin, with a spring pressing them down and the shape of the lock holding them in place. The different lengths of the differ pins match the key to the lock.
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Cylinder lock
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Standard tools
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Pin set-up
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1. Before the key is inserted—pins dropped down inside the cylinder, preventing movement
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2. With key inserted—all pins raised to the shear point: the cylinder can turn
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3. Key half-turned to show differ pins now flush with the cylinder. A beautiful design



When the correct key is pushed in, it raises those pins, one by one, to a shear point. When the differ pins are raised to the shear point, the cylinder turns. The trick, then, is to copy the action of that key.

LOCK PICKS

Slightly to our surprise, two pieces of wire might work. However, we discovered that only after purchasing four different sets of lock picks. The cheapest was £3 and fitted inside a fake credit card. The most expensive came with two Perspex locks and about twenty different lock picks. We don’t usually recommend internet purchases. In this case, though, search for “lock picks” and consider buying a Perspex lock or asking for one as a present. They’re interesting things.

Although this chapter is not intended to make you into a professional locksmith, it is our hope that, with a bit of practice, you’ll be able to open a padlock of your very own. Or your front door.

The first tool is called a tension tool or tension wrench. It keeps a slight turning force on the lock as you attempt to raise the pins. You’ll need a stiff piece of metal—an ordinary paperclip would bend too easily. Examples can be seen below. Note that they all have a sharp bend in common.
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Types of tension tool


The idea is to insert the tension tool into the lock and maintain a constant clockwise turning pressure as you insert the lock pick. That pressure strains the pins slightly so they remain in place as you adjust them. It also means that if something goes right and the lock is freed, it turns immediately. In practice, we got used to keeping gentle pressure on—beginners usually press too hard—until it suddenly turned, sometimes quite unexpectedly.

The second tool is the actual lock pick—a hook or a rake. The rakes might look a little like a key, while a hook is designed to raise pins to the shear line one by one. That is why a stiff hairpin with a bent end can be used by a skillful locksmith.
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Some hooks and rakes



Practice on a cheap padlock—as large as you can find, so that the pins are obvious. Begin by looking into the lock and seeing where the first pin sits.

When you are ready, insert the tension tool, moving it as far out of the way as you can. Put a little pressure in the direction the key would turn the lock. Then insert your lock pick. If it is the rake style, you’ll have to fiddle it back and forth, getting a feel for the pins within. That action can result in lifting the pins into place, so try that first—just move the pick back and forth like a key a dozen times, while keeping that gentle turning pressure on. Alternatively, if your pick has a bend at the end—the one known as a hook—you’ll want to reach right to the back and feel the ends of the pins, one by one, raising them up to the shear line.
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The first time we tried this on a proper padlock, it took about two minutes. We decided there and then that we were lock-picking geniuses. Unfortunately, that overconfidence led to the lock being snapped shut again. The second attempt took well over half an hour of constant fiddling with both a hook and a rake. It was harder than we’d realized, but the wonder of it was that it worked at all. For those of you, like us, who have never understood how lock picks, or indeed cylinder locks, worked, this was a thing of awe.

[image: image]


In our research, we also came across the idea of a “bump” key. These are keys for cylinder locks that do the job of a rake and tension tool in one go. They are inserted into a lock and either wiggled back and forth like a rake or tapped. We’ve included an example to show what they look like, but we had no luck in using ours at all. Lock picks are clearly better.
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The most satisfying combination was the padlock pictured, opened with a hook and a broad wire tension wrench.
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Finally—enjoy the knowledge and the skill. One day, it might even come in useful.




Extraordinary Stories—Part One: Ernest Shackleton
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“For scientific discovery, give me Scott; for speed and efficiency of travel, give me Amundsen; but when you are in a hopeless situation, when you are seeing no way out, get down on your knees and pray for Shackleton.”

Raymond Priestley, part of Shackleton’s “Nimrod” polar expedition team as well as Scott’s Terra Nova expedition

Born in Ireland to an Anglo-Irish family on February 15, 1874, Ernest Shackleton came to England at the age of ten and was educated at Dulwich College in London, of which more later. Along with a small group of elite explorers at the end of the 19th and the beginning of the 20th centuries, Shackleton chose to pit himself against the last truly unknown continent: Antarctica. When things went wrong, he called on depths of character and courage that still inspire today. Wherever leadership is taught around the western world, the name of Shackleton is spoken with quiet reverence.

Shackleton learned his seacraft in the Merchant Navy, joining at the age of sixteen. In 1898, aged just twenty-four, he passed as Master: a qualification to command a British ship anywhere in the world. When he was twenty-seven, he joined the 1901 Discovery expedition under Robert Falcon Scott, mapping the first part of the Antarctic continent. There, Shackleton fell ill and had to be sent to New Zealand to recover. He was bitterly disappointed.

Three years later, Shackleton returned as leader of his own “Nimrod” expedition—named after the ship. Shackleton and three companions made an attempt on the South Pole in horrific weather conditions. They came to within 97 miles of it, but by then they were dangerously low on food. Shackleton made the decision to turn back, though they had come closer than anyone before them. Wryly, he told his wife, “I thought you would prefer a live donkey to a dead lion.” He came home a hero and was knighted by King Edward VII. However, the Pole remained unconquered—and Shackleton had caught the bug for the strange “white warfare” of the south.

Antarctica has never had an indigenous population. It is a frozen wilderness larger than China. A range of mountains cross its heart and winds there can reach speeds of 200 miles an hour as they roar and scour in blizzards of astonishing ferocity. It has a good claim to being the most hostile place on earth. In 1911, Robert Scott launched his own ill-fated run at the Pole, reaching it in January 1912, only to discover the Norwegian Roald Amundsen had beaten them to it. Scott and his team died on the return journey. The story of that brave expedition and the extraordinary character of those men is told in the first Dangerous Book. It didn’t seem possible to include two “Extraordinary Stories” of Antarctic exploration at that time—but the world turns and here we are, with a story that deserves to be told.

As the Pole had been reached, Shackleton set his cap to be the first to cross the entire continent on foot. The plan was to sail as far as possible through sea ice, set out on foot to the Pole, then continue through to the other side. It was, to say the very least, a massive undertaking. It was simply impossible for his men to carry enough food to keep them alive over such distances, so Shackleton needed two ships. Endurance was a solid Norwegian three-master, designed in oak to smash through half-frozen seas. The captain would be a New Zealander named Frank Worsley. Endurance would land as far south as possible and, if necessary, provide a base during the first hard winter. The second ship, Aurora, would make key supply drops on the other side of Antarctica. It became the “Endurance” expedition, a name taken from both the ship and his family motto: Fortitudine Vincimus—“Through endurance, we conquer.”

The trip was mostly privately funded and Shackleton himself wrote to those who might donate. Public schools raised money for the dogs he would need and he named each dog after the school which had raised the funds for it. Given that he had seventy dogs, he ran out of those names fairly quickly. After that, the dogs were called things like Satan, Bosun, Sally, Fluffy, Sailor and Shakespeare.
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Shackleton also asked a wealthy cloth manufacturer named James Caird for a relatively small amount. In the end, Caird donated £24,000, a sum worth millions today. Shackleton had that effect on those he met, many times. In gratitude, one of three lifeboats was named James Caird in the man’s honor, and a stretch of Antarctica is known today as the Caird Coast.

Shackleton advertised for men willing to endure years of harsh conditions. He wrote to The Times and almost five thousand hopeful replies came in, which says something about the age and culture. In the end, he chose fifty-six, in two teams of twenty-eight. Preparations continued right into the summer of 1914—and in Europe, Germany invaded Belgium and Britain declared war in response. World War I began.

Shackleton immediately sent a telegram, offering himself, his men and both ships to the war effort. Though he had spent years planning the expedition, he gave it all up the moment war was declared. However, the First Lord of the Admiralty understood there was more to life than war and sent them on. That was a young Winston Churchill. By such choices and such men, history is written—for good or ill.



Shackleton described the single-word order from Churchill—“Proceed”—as laconic. Laconia was the region of Greece that gave birth to the Spartans, famous for their courage and never wasting words. When Philip II of Macedon threatened them, asking if he should march to Sparta as friend or enemy, they sent a one-word message: “Neither.” Furiously, he tried again: “You are advised to submit without further delay, for if I bring my army into your land, I will destroy your farms, slay your people and raze your city.” Their reply was once more a single word: “If.” In the end, he did not threaten them further and the word “laconic” came to be used to describe a dry, brief response.



In August 1914, Endurance set sail from Plymouth on the first leg, to Buenos Aires in Argentina, then headed to the active whaling island of South Georgia—the last piece of inhabited land before Antarctica. The plan was to make for the coast of Antarctica and spend the winter months in camp, growing used to the conditions and waiting for the few months of spring when a crossing might be possible. They set off from South Georgia in December 1914, taking Endurance into the Weddell Sea, a dangerous graveyard for ships. The sea froze in great sheets as they went further and further south. At times, it seemed as if they were sailing across white land, breaking ice as they went.

January 1915 was spent forcing Endurance through ice floes. The men used a system of semaphore to signal to the captain at the helm, dodging round huge pieces of ice and breaking through others. The whalers back at South Georgia had said the pack ice was unusually far out that season—and so it proved. After days of slow progress searching for paths through, the ice grew so thick that even the reinforced hull of Endurance, combined with powerful engines, could not force the ship any further. Endurance was gripped in solid ice that froze hard, cracking and groaning against the timbers. Shackleton had no choice but to wait for spring. He had the sled dogs moved onto the surrounding ice and the men shot seals to feed them. They were at the 77th parallel of latitude, but moved north again as the ice floe they were on drifted, undoing all their labors. It was, in those months, the most isolated spot on earth.

To pass the time, Shackleton involved the men in races and competitions on the ice, binding them together in hardship. He dispensed with the normal ship’s routines, understanding instinctively that he didn’t need to enforce ship’s discipline with men he had hand-picked for the expedition. To do this, he redesignated the ship as a “Winter Station.” The crew kept their spirits up by hunting seals and training the dog teams. It was a bleak existence even so.

After months of unbroken darkness, the Antarctic spring in October brought hope—and then disaster. As the pack ice began to break up, vast pressures built against the hull of Endurance, crushing it remorselessly. Shackleton and the men tried to repair the broken beams, but the ship had to be abandoned. It sank from sight in November 1915, taking their hopes of crossing the continent with it. The men were left on the ice, with tents, dogs and supplies, but with no way of reaching their goal.

One reason Shackleton is held to be an example of a great leader of men is the decision he made then. Though everything he had dreamed of for years had been taken from him, he changed plan and accepted the new reality. He understood he could not complete the expedition—instead, his task was to save his crew. Not a soul knew they were there, on floating ice, at the bottom of the world. Without extraordinary intervention, all that lay ahead were starvation and death. The men used planks taken from the Endurance to raise the Union Flag—to give them hope. They were in British territory, but utterly alone and impossibly far from help.
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As the ice moved, the original camp proved too unstable and so they made another one further back. They began to ration food and burn seal blubber to cook and keep warm, while Shackleton planned a way out. They had kept the three lifeboats from Endurance—the James Caird, the Stancomb Wills and the Dudley Docker—and hauled them for seven miles to a more stable spot on the ice they named Patience Camp—while they waited for spring to advance.

In April 1916, the ice broke up and they took to the boats and the open sea, making for Elephant Island, an uninhabited flyspeck named after the enormous seals that rested there. The crew navigated and sailed the three small lifeboats for five days and nights in brutal cold, always wet and frozen by spray from the waves. When they were forced to row, the oars grew thick with ice. Yet when they reached the tiny island, they laughed and cheered and picked up pebbles from the shore—the first time they had set foot on true land for a year and a half.

Despite having reached solid ground, their predicament was still unknown. To get back to civilization would require a much longer journey. Shackleton chose to make for the island of South Georgia. The Falkland Islands were closer, but the winds blew from that direction and the lifeboats were too frail to beat up against them. Though South Georgia was 800 miles away across wild and open sea, it lay with the winds. Shackleton knew the whaling stations there would put them in touch with civilization—if he could reach them.

The James Caird was the largest and heaviest of the three lifeboats, so was chosen for the job. Shackleton needed Worsley for his skill at navigation. He asked for volunteers to form the rest of a crew of six. They would risk their lives to bring back a rescue party for those they left behind. They took supplies for just four weeks. It is difficult to imagine how it must have felt to watch that tiny boat set off. The men on the island had seal meat and could camp under the hulls of the other two boats, but Elephant Island was still a bleak and inhospitable place. They remained in polar waters, and the terrible cold, gales and hard conditions wore them down.

On April 24, 1916, Shackleton, Worsley, Tom Crean, Harry McNeish, Tim McCarthy and John Vincent set off in the James Caird. They had rigged canvas and wood to give a little shelter on the open boat—enough to allow them to use a primus stove. Each man took two-hour spells at the tiller or kept a four-hour watch, while the others tried to rest in sodden sleeping bags. For sixteen days they were never dry. Shackleton’s account of that voyage remains one of the all-time great stories of seacraft and survival. They ran north into continuous gales and storms, so that the little boat climbed mountainous waves that made it look like a child’s toy. When the rough seas opened seams in the boat, they had to bale at all hours, though the cold meant they were always exhausted. There was never enough fresh water, never enough food or sleep. The little boat grew sodden and heavy under the weight of ice and they had to spend hours each day chipping it away.

Worsley navigated using a sextant when there was sight of the sun or stars, as well as dead reckoning—a master sailor’s estimate of speed, time and bearing to give distance and position. In that way, he brought them across open sea to South Georgia, though the winds were blowing a savage gale around the island and the sea was too rough to land at first. The men on the boat had grown weak and Shackleton decided he must land or see them die. He tacked back to bring the James Caird onto the south of the island, the only place he could reach.

With the boat leaking and the seas still running high, Shackleton knew how lucky they had been to make safe landfall. Some of the six were not doing well. Vincent and McNeish were weak from exhaustion and frostbite. Shackleton ordered McCarthy to stay and look after them. The waves were far too rough to consider venturing out into them again, even if the boat had not been leaking and made fragile by the constant battering. Shackleton knew that he had been fortunate to survive the extraordinary journey. So instead of trying to sail around South Georgia to the north side, he made a decision to cross the island on foot. It was a risky choice. The island had never been explored and no one knew what lay in the interior. Shackleton set off with Captain Worsley and Second Officer Crean on Friday, May 18.
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The James Caird

Courtesy of the author



These three men crossed the mountain range of South Georgia, walking doggedly on with the fate of the twenty-two on Elephant Island and their three boat companions on their shoulders. They walked and climbed to the point of complete collapse, but kept going. Shackleton asked nothing more from the others than he gave himself and, by his uncomplaining endurance, inspired the others to do the same.

On the morning of May 20, 1916, they climbed the last ridge and sighted the whaling station below. They had marched for thirty-six hours, though they had barely recovered from the sea journey. Yet the odyssey was at an end. Pausing only to shake hands, the three men climbed down a frozen waterfall to get close enough to signal the astonished whalers. Filthy and bearded, they were not recognized at first by those who had met them on the way out.

They picked up the three on the other side of the island, as well as the James Caird that had brought them so far. Yet winter had come again—and the sea to the south had begun to freeze into the same pack ice that had trapped and crushed Endurance. Shackleton made four attempts to reach the men on Elephant Island, but each one was defeated by savage winter conditions.

In August 1916, the sea ice began to break up once more—and Shackleton set out in a small steamship he had borrowed from the Chilean government. The ice had thinned enough for him to get through and he reached Elephant Island at last, desperate for some sight of those he had left behind.

When the waiting men saw the ship, they lined up on the shore. On board, Shackleton counted them aloud in joy, one by one. They had four days of food left and had been so certain “The Boss” would return that for weeks they’d begun each day by rolling up their kit for a quick rescue. They had never lost faith that Shackleton would come for them—and he did.

In 1917 they returned to a world that was still at war—and a world that had discovered how terrible war can be. Most of his men signed up to fight and, of course, some of them did not make it home again.

Shackleton was brutally honest and blunt about the expedition being a failure. Yet the rescue of his men is still one of the great tales—of endurance, courage and honor. He did not let them down.

Shackleton wrote his account of it in the book that forms the main source for this chapter, still in print as South: The Endurance Expedition. He gave the copyright of that book to his creditors to pay debts and tried to live simply with his wife. Yet he was unhappy in the real world, away from the ice. It was not long before he was planning a return.

In 1921, Shackleton sailed back to the southern continent as commander of the Quest scientific expedition. With Antarctica in sight, he had a heart attack and died. When news reached his wife, she sent back the instruction “Bury him where he was happiest.” His grave is on South Georgia, where he knew at last that he had reached civilization—and saved his men.

As a postscript, the James Caird lifeboat was brought back to England. Shackleton gave it to an old school friend in exchange for his sponsoring the Quest expedition. It was then donated to the school both men had known: Dulwich College in London. It can be viewed today, with prior appointment, on any Tuesday. It is a small, frail boat that has known the howling gales and vast swells of the Antarctic oceans.




Old American Coins

Each generation loses some old knowledge—and learns something new. Along with death and taxes, that is one of life’s certainties. Over passing centuries or millennia, that can lead to great shifts in general knowledge. What was once known to all can become the knowledge only of specialists—or be lost forever.

Our task is not to preserve the past for its own sake. The American Numismatic Society (ANS) has an extensive archive of American coins and is open to the public by appointment. We include a brief sampler here of coins one can find within the largest numismatic library in the world, owned by the ANS. It would be a shame if today’s children didn’t know that American coins were once made of gold and silver, instead of today’s nickel, zinc and copper.

The first coins to circulate in the English-colonized United States were actually Spanish. Known as “pieces of eight,” these Spanish coins were exchanged and accepted with the same universality of the paper dollar today. In fact, it wasn’t until the passage of the Coinage Act of 1857 that the U.S. government stopped allowing the circulation of the Spanish dollar. Despite the popularity of the pieces of eight, the U.S. government minted its first coins in 1792. Originally based on the gold standard, coins were made from copper, silver, or gold, depending on the denomination. These three metals seem to form the basis of most ancient coin systems. Gold is eternal—it does not rust—so has always been a symbol of perfection and high value in almost every society of mankind. Silver is attractive, but goes black very easily. Like bronze, silver has a relatively low melting point and is easy to mine and work. That probably explains its popularity, along with tin and copper. Those metals are all soft enough to be hand-stamped with a hammer, which is why they have been used as coins right back to ancient Greece, well over two thousand years ago.

In the early United States’ case, these images varied. They often involve similar symbols we see today: laurel wreaths, stars, Lady Liberty and eagles. In fact, “eagle” once referred to a ten-dollar coin, minted up until 1933. In addition to the eagle coin, the U.S. Mint also used to produce “mills”—coins that individually were worth 1/1000th of a dollar. Inflation made the production of these coins (usually out of less precious metals such as tin or lead, or even plastic, wood or cardboard) unsustainable. During the Great Depression, certain states issued “Tax Tokens,” which were technically mill coins that were used to pay for 1 to 3 percent sales tax on items that cost a dime or less in total.
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THE “BRAIDED HAIR” HALF CENT
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First minted in 1793, the half cent spent sixty-four years in circulation. The same law that ended the use of the Spanish pieces of eight (The Coinage Act of 1857) also stopped the minting of half-cent coins in the United States. In its six decades of circulation, the half cent always had a wreath on one side and the profile of Lady Liberty on the other. It did, however, undergo five redesigns. The tails sides remained largely similar, while designers changed Liberty’s image, giving her different headgear and hairstyles. The last half-cent design is known as the Braided Hair half cent.

THE THREE-CENT NICKEL

Put into circulation by the passage of a bill signed by Abraham Lincoln in 1865, the three-cent nickel enjoyed initial popularity, partly due to postage having being recently reduced to three cents. However, by the very next year, the U.S. government issued the five-cent nickel, which was widely preferred over the three-cent nickel. People gravitated to the nickel because the bill that called for its minting also provided that the U.S. government would redeem the five-cent base metal nickel for gold or silver of equivalent value. However, this only worked if they were returned in one-hundred-dollar lots—two thousand at a time.
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THE HALF DIME

While the five-cent base metal nickel wouldn’t be produced until the 1860s, the U.S. government was circulating a silver half dime from 1792 up until 1873. This silver coin also featured Lady Liberty in various forms. From 1837 to 1873, she was depicted sitting on a rock, looking over her shoulder. Numismatists call this design “Seated Liberty.”
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THE EAGLE—A FORGOTTEN COIN
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Before 1933, the eagle was the largest denomination of American coin. Whereas the mill coin was 1/1000th of a dollar, the eagle was ten dollars. For the entirety of its minting history, the eagle was cast out of gold with varying degrees of purity. There were various denominations of the eagle. Including the ten-dollar eagle, the U.S. government also minted the half eagle ($5), the quarter eagle ($2.50) and the double eagle ($20). All eagle designs showed an eagle on one side, of course. The other side largely depicted Lady Liberty. Some eagles, like the half eagle, showed an Indian head in designs after 1907.

In the history of currency in the United States, lobbying played a large role in the production of coins. Joseph Wharton, founder of Bethlehem Steel, sought to increase his already considerable fortune by urging Congress to pass legislation that would require the creation of nickel- and zinc-based coins. Joseph Wharton not only mined materials to produce steel, but he also mined and processed nickel and zinc. Wharton’s self-interested lobbying was integral to introducing coins like the nickel into the national currency.

American currency’s decimal-based system also rocketed some coins to success and others straight into the ground. Denominations like the three-cent nickel and the three-dollar coin couldn’t compete with others minted in denominations of ones, fives, or tens.

Some places, like the United Kingdom, had a more complicated numeral system. Before the complete change to the decimal system in 1971, British people paid with pence, shilling and pounds. There were 20 shillings per pound, and 12 pence per shilling. It is worth noting that these are artificial systems. Whether a dollar has a hundred pennies in it or 60, 240 or even 360 is a matter of choice, just as we chose to keep 60 minutes in an hour, 360 degrees in a circle and 24 hours in a day. Yet some numbers are just more useful than others. 240 has 1, 2, 3, 4, 5, 6, 8, 10, 12, 15, 16, 20, 24, 30, 40, 48, 60, 80, 120 and 240 itself as factors—20 in all. In comparison, 100 has 1, 2, 4, 5, 10, 20, 25, 50 and 100 itself—just 9 factors. In that way, 240 is more useful than 100, both in trade and in teaching math.

The history and even stability of a country can be read in its currency—and knowing the road behind can be useful in judging the road ahead. Of course, it is possible that before the twenty-first century comes to an end, all transactions will have become digital and coins will have gone the way of the dinosaurs. That would be a shame; there is something comforting about a handful of change clinking in a pocket—along with two thousand years of history.




Flying Machines

[image: image]

Rubber-band airplanes are as old as, well, rubber bands. You could use the skills in this chapter to make a simple one, with a propeller. That’s part of the reason why we’ve put this in the book: it’s astounding what you can do with balsa wood, superglue and ordinary thread. The other reason is that an “ornithopter” flaps its wings. They’ve been around since the 19th century as toys, but they’re still impressive. You can buy a kit or a complete plastic one easily enough, but it is immensely satisfying to make. At the time of writing, the world record for indoor rubber-band-powered flight is 21 minutes, 44 seconds, held by Roy White of the U.S. Our ornithopter will fly for just a few seconds, but it’s still worth it.



YOU WILL NEED


	Needle-nose pliers

	Superglue

	Thread

	Elastic bands

	A razor blade or art knife

	Tissue paper or a supermarket plastic bag

	Wire. Paperclips will do, but we used 1/16in brass rod, because it felt a little stronger.

	Electrical wire (for the plastic covering)

	Oil or grease

	⅛in aluminium tubing

	A few coffee-shop wooden stirrers (or ice-pop sticks)

	A hard plastic bead

	Spars of balsa wood





Note: “Super” or “crazy” glue refers to the group of fast-setting cyanoacrylate glues. Although it is apparently a myth that they were developed to close battlefield wounds, they are sometimes used in that way today, to seal cuts where it would be difficult to stitch. In other words, superglue sticks well to balsa wood, but it sticks amazingly well to skin. In the course of making this ornithopter, we stuck our fingers together many times—and our fingers to other things, including the tube of glue itself. Acetone is your friend when it comes to removing superglue, but please try to avoid pulling your fingerprints off. They do grow back, however. There is clearly potential for injury here, so find a dad and make him help, but don’t let him do all the tricky bits. Remember: scars are fine. Having to go through life attached to a superglue tube is not.

In balsa wood, you’ll need a couple of spar pieces to act as the body and a couple of thin spars to form the backbone of the wings. Hobby shops sell balsa in all shapes and sizes. It’s not expensive stuff, so you should be able to get a selection for a few dollars. The point of having more than you need is (a) for when you tread on a wing spar and snap it, and (b) because, as you’ll see, balsa is really useful. It won’t be wasted.

We formed the main body with four pieces. The thin spars are ⅛in thick, ½in wide and 7in long (4mm × 13mm × 17.5cm). The thick ones are ½in × ½in square and 2in long (13mm × 13mm × 50mm). We added blocks of ½ × ½in batten beneath as well, to hold the rubber band later.

[image: image]

Up to this point, it’s all symmetrical. Choose an end to be the front and cut three pieces of aluminium tube. You could use brass or plastic. It should be the right size to allow your wire to pass through.

With a razor blade or a hacksaw, we cut all three tubes the same length—⅝in (16mm). As a general principle, it’s worth sanding the rough edges. Two tubes go on the top, parallel to one another, while the third goes at the bottom. It’s vital they don’t come loose, so we cut a groove for the bottom one, glued them all in place, then wound cotton thread around the entire assembly. Cyanoacrylate glues essentially form a hard plastic as they set, with a little heat given off. The result is impressive and incredibly strong. Honestly, the application of superglue on balsa was very satisfying. Once or twice when fiddling, a crack was heard. A dab of glue on the hairline crack, good as new.

[image: image]

The crank is the only tricky part of making this, so here it is. The rubber band will be held by one end and wound at the front. (We did try a rear-winder on the first attempt, with a cork attached. That actually worked pretty well, but we’ll keep this simple.)

The problem is how to turn that rubber band rotation into an up-and-down motion for the wings. A spinning disc doesn’t work—it’s impossible to get the wings to act together. What works is a staggered crank, which lifts two rods at slightly different times.

The wire comes out of the bottom tube, leaving enough room for a plastic bead (fake pearls work well). With the needle-nose pliers, make a 90-degree bend to the left, looking at it from the front. It should be as sharp as you can make it—you do not want that bead to work its way around the corner. After ¼in (6mm), make another 90-degree bend, heading away from the main body. Leaving enough space for a small wooden batten—say ¼in—turn back in a 90-degree bend, parallel with the first bend.

[image: image]

So far so good, but that upside-down “U” has to be twisted to create an angle of 60 or 70 degrees. Looking down the crank, it will look like this:

[image: image]

If you bend it the wrong way, the wings will not work together, no matter what you do. It took us a ridiculously long time to figure that out.

On to the wings. You’ll need two narrow 8in (200mm) balsa spars for this. We’ve heard of one built entirely of wooden coffee stirrers, which isn’t a bad idea, though balsa is perfect. Lightness is crucial—the less weight the better.

[image: image]

The two wing wires are bent twice at 90 degrees. One end will go into the twin tubes from before, as shown below. More thread and glue will keep the wires stable. We cut the wires so that a little bit poked out at the back of the tubes. With the pliers, you can twist those ends up a fraction. It stops the wings from falling out all the time.

[image: image]

Now the hardest part is over with, believe it or not. There might be some fiddly bits to finish, but the main job is done.

JOINING THE CRANK AND THE WING SPARS

[image: image]

This is where the wooden coffee stirrers or ice-pop sticks cut lengthwise come in. You’ll need to drill a tiny hole at each end. Remember to use scrap wood underneath. Our first stick had holes 2¾in (70mm) apart for the inner batten, with a fraction more—72mm—for the outer one. The plastic stoppers are vital to stop it all from falling apart. Cut a piece of electrical wire and use pliers to tug out the copper core, leaving only the plastic sheath. You can then cut that into small pieces and wiggle them on.

The inner batten sits at the bottom of the “U” on the crank—the first position. Line up the highest position of the crank with a wing position of no higher than 40 degrees up from horizontal. Any higher and it can be unstable. Mark your holes and drill. Once attached, you should be able to turn the crank and watch one wing rise and fall through its entire motion. If for some reason it doesn’t work—which happened to us on the second run-through—the problem will lie with the length between the holes or the angle of the wire crank. Adjust—half of making something is fiddling around when the thing just refuses to work and you can’t see why.

Once you have one wing rising and falling on the crank’s turn, you can attach the second. This outer batten sits on the part of the crank furthest from the main body—the second position. You’ll need more bits of electrical plastic sheath to hold it in place. Line up both wings so that they’re symmetrical at the midpoint of the sequence, mark your holes and drill. Be prepared to drill a line of holes and try each one if it doesn’t quite work. Keep your temper. You will be proud you did—and ashamed if you didn’t.

[image: image]

Once you have the wings moving smoothly, you’ll need to attach a hook at the back to hold the elastic band. The crank will wind it, so this is just a piece of wire, held with thread and glue. Something like this:

[image: image]

For the tail, we first tried a short wide one, which was completely useless. This bird is front-heavy, so it needs a long tail to give it a chance of stability in the air. With a main body 7in long, our best tail was 8in (20cm). We bent a narrow wire into a shape of an isosceles triangle with an apex of 45 degrees, and fixed coffee stirrers to it with glue and a few turns of thread. The top wire was then fixed with glue and thread to the main body. It’s trickier to wind the thread with the wings attached, so the tail should go on first.

To cut out the tail, just put the plane on a flat surface upside down, use sticky tape to hold the plastic in place, mark it with a felt-tip pen and cut it. Superglue will hold the tail to the wooden struts.

[image: image]

Our first wings were made from white paper, which looked fantastic, like something Leonardo da Vinci might have dangled from his workshop ceiling on a thread. If you’re after a model, that will look great. The trouble is that the paper tore really easily—and even though they were easy to fix, with strips of more paper and a dab of glue, we ended up cutting up a supermarket plastic bag and making a new tail and wings out of that instead. Fiddling and improving is the key here.

THE WINGS

We tried two wing shapes—curved and later a triangle. Both seemed to work. They should be taut, however. Leaving them to flop about just leads to rips.
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The first wings were formed as a big semicircle of 16in radius (40cm). We used a circular tray to trace it on tissue paper. We then cut out a smaller semicircle at the center point, to keep the mechanism clear. When you are finished, it is a thing of beauty and enormously satisfying to use. Photograph it immediately, before you snap it in two.

When you wind the elastic for the first time, it’s quite possible it will jam. The band pulls tight on the front assembly and friction is the enemy. The plastic bead on the outer side of the crank will help, but a drop of oil on every moving part is vital.

The elastic is two bands doubled and doubled again. We tried various kinds, but thin ones seemed to provide better power than thick ones. Buy a box of them and put oil on the bands to ease friction.

That’s it. Wind it up forty or fifty turns, find a high place and let it fly. Fetch it back, raise the tail a little and let it fly again. If there is a bad landing, be prepared to fix it on the spot with superglue and thread. The mechanism is a wonder to behold—it moves a little bit like the mandibles of an insect. Making a rear winder is easy enough, with a cork to help turn the wire and a groove to lock it, ready for takeoff.

FINAL THOUGHTS

After half a dozen flights, our first ornithopter snapped almost entirely in half while we were wrestling with the crank. One of the wing spars broke at the same time. The amazing glue-and-thread combination restored it all well enough to flap again! No damage is so great that it means the end—though it will get heavier.

One bead works better than two. Flapping speed is vital, so you might consider purchasing a range of rubber bands.

Remember, the purpose of this is to build a flying machine, yes, but also to introduce you to the combination of balsa, thread and glue. Using the same set-up, you could get a small plastic propeller from a model shop and glue it to a hook instead of a crank. An epoxy glue would be more suited to holding the propeller in place. If you add a fixed wing made from either balsa sheeting or paper, it shouldn’t be too hard to make a small prop plane. Pictures of planes you have made can be sent to the authors care of the publishers—and are very welcome. Good luck.
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Questions About the World—Part One

The first Dangerous Book asked and answered a number of questions: Why is a summer day longer than a winter day? Why is it hotter at the Equator? What is a vacuum? What is latitude and longitude? How do you tell the age of a tree? How do we measure the earth’s circumference? Why does a day have twenty-four hours? How far away are the stars? Why is the sky blue? Why can’t we see the other side of the moon? What causes the tides? How do ships sail against the wind? Where does cork come from? What causes the wind? and What is chalk? Could there possibly be any questions left unanswered? Well, yes.



1.   What is the tallest mountain on earth?

2.   Why does the earth have a magnetic field?

3.   Where are the hottest and the coldest places on earth?

4.   What was Pangaea?

5.   Is the earth slowing down?

6.   What are the longest rivers?


1. WHAT IS THE TALLEST MOUNTAIN ON EARTH?

Hawaii. Mauna Kea on the island of Hawaii is the tip of a much larger mountain. From the sea floor to that mountaintop is over 33,000 feet (10,203m). In comparison, Mount Everest on the Nepal/Tibet border is just over 29,000 feet (8,848m). Of course, at the bottom of Mauna Kea, pressure is crushing, so the mountain may never be climbed.

If you measured all the peaks from the center of the earth, the mountain known as Chimborazo in Ecuador is furthest out. It lies almost on the Equator. As an actual bottom-to-top measurement, though, Hawaii’s Mauna Kea is No. 1.

(The deepest spot on earth is the Mariana Trench. Everest could be dropped into it.)

2. WHY DOES THE EARTH HAVE A MAGNETIC FIELD?

The earth’s magnetic field deflects charged particles coming off the sun, known as the “solar wind.” We suspect it is a key requirement for life to exist, so it’s something we look for in the solar system and further out.

It is generated by the rotation of liquid metal at the earth’s core. The forces involved are almost beyond imagination, but that much molten iron/nickel moving at that speed produces a huge magnetic field. In comparison, Mars has a very weak magnetic field—and one problem of Mars colonization would always be that lack of protection from solar particles.

By measuring the strength of gravity at the surface (scientists jumping up and down, mostly), we are able to estimate the mass of the earth—it’s around 5.9 sextillion metric tons. Nothing on the surface is heavy enough to produce the gravity we can observe, which means the center has to be a dense metal able to produce a magnetic field. Iron and nickel are the best candidates—both dense enough to explain gravity and a magnetic field.
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A number of planets in the solar system have magnetic fields. Yet when it comes to future exploration, our best bet might be the only moon that does—Ganymede, a moon of Jupiter. Dwarfed by the largest planet in the solar system, Ganymede is a respectable size—about two-thirds the size of Mars. Although its magnetic field is relatively weak, it should mean it has a liquid core, which suggests a source of heat to tap for future explorers.

3. WHERE ARE THE HOTTEST AND THE COLDEST PLACES ON EARTH?

The hottest air temperature ever recorded was in Death Valley, California, in June 1913, of 134°F (56°C). (There was actually a temperature of 136°F recorded in Libya in 1922, but that’s considered dubious due to problems with the instrumentation.) Either way, temperatures of over 110°F (43°C) are common in Death Valley each year from May to October, which makes it all the more extraordinary that long-distance races are run across it. The Badwater Ultramarathon is run across Death Valley in summer each year—135 miles (217 km) from the lowest point in California to the foothills of Mount Whitney. The runners tend to use the white lines in the middle of the road. If they run on black tarmac, their shoes melt. Human beings can be extraordinary.

The coldest place on the earth is Antarctica. This measurement is complicated by wind chill, which can make a low temperature much, much lower. However, in still air, the coldest temperatures recorded in Antarctica are −135°F (−93°C). The Antarctic Ice Marathon has been run every December since 2006. It takes place at 80 degrees south latitude, at the foot of the Ellsworth Mountains. Although it is run during the Antarctic “summer,” temperatures of −20°C (−4°F) are common, with winds of 10–25 knots.

(Note: Centigrade/Celsius (C) is used almost universally in Britain, influenced by its wide adoption in European countries. Fahrenheit (F) used to be the British standard and is still more common in America. The best idea, it seems to us, is to use Fahrenheit for hot days (It’s 80 degrees!) and Centigrade for cold days (It’s −5!). There’s no particular reason to choose Fahrenheit (German/Polish/Dutch) over Celsius (Swedish), but using both underlines that they are utterly artificial and man-made.)

4. WHAT WAS PANGAEA?
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Alfred Wegener (1880–1930) was a German scientist and the first to notice that the continents of earth look as if they might fit together. Africa and South America share a suspiciously similar-looking coastline, for example.

Wegener’s theory was that continents drift on enormous plates—and if time could be wound back, they would creep toward one another. The original land mass would have been a single super-plate that slowly broke up to form modern continents. Later measurements of drifting plates and similarities in fossil records have borne out the theory. The name “Pangaea” was coined to describe that single land mass of “all the earth.”

5. IS THE EARTH SLOWING DOWN?

The short answer is yes. This is measurable by the length of the day, which is getting longer. That much is certain—2017 was the fourth year in a row that we measured a decrease in the earth’s spin. The reasons for
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