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		Rolling Along



		
Can you imagine a world without wheels? The wheel has changed the way we travel and transport goods. Wheels are also used in many modern machines.



		The world’s first wheel was a potter’s wheel. It was invented in about 3500 BCE in the Middle East.
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As tools became more sophisticated, man created a ‘wheel and axle’ system so wheels could be used for transport, too. Instead of having to drag heavy goods across the ground, rolling wheels moved items much faster.
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Heave-ho!



		Today, wheels are used in many machines. One of the earliest examples of a wheel being used in a machine is the pulley system. Pulleys use ropes and wheels to change the direction of a force. They make it easier to move something heavy, by pulling down rather than up.



		
Greek scientist Archimedes (287–212 BCE) is believed to have pulled a heavy ship from the sea onto land, using a compound pulley system.



		
In the ancient world, the Hanging Gardens of Babylon were watered using a pulley system of buckets on chains.
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		Turning Force



		
Water wheels use the force of flowing water to power machinery. In the third century BCE, the Ancient Greeks began to make horizontal water wheels.



		The water wheel was one of the first machines to use a natural source of power, instead of the strength of humans or animals.
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In about 50 BCE, Roman engineer Vitruvius created a vertical water wheel, which produced even more power. It could pump water, turn stones to crush grain or power heavy machinery.
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		Strong Wind



		
Wind was another source of useful natural energy. Windmills were first used in the Middle East in about 600 CE. The wind turned sails or blades to power machinery that could pump water or grind grain. Today, wind turbines are used to generate electricity, and some countries still use windmills to pump water.



		Greek engineer Heron of Alexandria used a wind-powered wheel in the first century CE to make an organ play!
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		Pump Power



		
Another way to pump water was the Archimedes screw. Archimedes is said to have invented this device to move water from the hull of a large ship. It was much easier than filling buckets! The Archimedes screw was held at an angle, with the lower end dipped in the water. When the screw was turned, the water rose up the pipe.



		Today, a similar screw-like device is used for pumping sewage in wastewater treatment plants.
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		Bright Spark



		
Scientists think our ancestors discovered fire about one million years ago. They used friction to create fire by grinding stones or wood together. The warmth and light of a fire meant humans could survive in colder places, could hunt at night, could cook warm dishes and could protect themselves from wild animals. Fire was also used to melt materials to harden or reshape tools.



		Earth is the only known planet in the universe with enough oxygen for fire to burn.
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		Going Hunting



		
About two and a half million years ago, men would make spears from sticks, hammers from bones, knives from flint, and axe or arrowheads from stone.
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But with the discovery of metals such as copper (and later iron) about 9,000 years ago, materials became more sophisticated. These metals could also be combined, using fire, to make stronger alloys such as bronze and steel.



		The Stone Age, the Bronze Age and the Iron Age are three periods of history, defined by the materials used.
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		Joining Together



		
Man’s ability to build became even more sophisticated with the invention of the nail. These sharp implements were used to hold two pieces of wood together. The first nails were made of bronze or iron. They could be used to build strong structures, such as buildings and bridges, as well as furniture and fittings.



		Nails have a wide top, to make it easier to hammer them, and to avoid the spike becoming lost in the piece of wood.
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		Building Blocks



		
Ancient houses were made of stone, wood and thatch. But, in around 7000 BCE, man invented bricks to use for building. The Ancient Egyptians dried their mud bricks in the sun. Later, bricks were fired in a furnace to make them stronger. Small bricks made it easier to build. Huge blocks of stone were no longer needed for tall structures.



		The Ancient Greeks used levers to lift heavy stones. The simplest lever was a wooden plank resting on a stone or other pivot.
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		See-through



		Glass was discovered in the Middle East around 3500 BCE, by heating sand to very high temperatures. It was used to make beads and other jewellery. When glass-blowing techniques were introduced in the first century BCE, glass products became easier and cheaper to make. The first glass bottles were made around 100 BCE. It would be another 1,700 years before glass was used to make windows.



		Some types of natural glass, such as obsidian, are formed after a volcanic eruption.
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		Looking Back



		
Today, it’s so easy to take everyday objects for granted. Wheels transport us to school, the walls of our homes protect us from the weather and we have a plentiful supply of food. We also have constant access to water and we can strike a match for light or heat. But we have our ancient ancestors to thank for many of these discoveries and inventions. Without their skills and developed expertise, passed down through many generations, our world would be a very different place!



	
OEBPS/audio/137535-pageAudio.mp3


OEBPS/image/137534-background.jpg
Traditional
windmill

Wind pump





OEBPS/pt/smil/page-9.smil
                                                                                                                                                                                 



OEBPS/pt/smil/page-8.smil
                                                                                          



OEBPS/pt/smil/page-7.smil
                                                                                                                                                                                                                                                            



OEBPS/pt/smil/page-6.smil
                                                                                                                                                                                                                                             



OEBPS/pt/smil/page-5.smil
                                                                                                                                                                                                                                    



OEBPS/pt/smil/page-4.smil
                                                                                                



OEBPS/pt/smil/page-3.smil
                                                                                                                                                               



OEBPS/image/36.png





OEBPS/pt/smil/page-2.smil
                                                                                                                                                                                                                                                                                             



OEBPS/pt/smil/page-1.smil
                                                                                                                  



OEBPS/pt/smil/page-0.smil
                                                                                                                                                   



OEBPS/audio/137530-pageAudio.mp3
2

null, track 2

2020-11-07T14:22:36Z

15.888



OEBPS/pt/audio/page-10.mp3
11

null, track 11

2020-11-07T14:22:36Z

32.496



OEBPS/image/7.png





OEBPS/image/137539-background.jpg
Ancient hammer and nails






OEBPS/audio/137542-pageAudio.mp3
14

null, track 14

2020-11-07T14:22:36Z

35.856



OEBPS/image/137531-background.jpg
Pulley
system

wDid KNOW,

Archimedes





OEBPS/pt/audio/page-13.mp3
14

null, track 14

2020-11-07T14:22:36Z

35.856



OEBPS/pt/audio/page-12.mp3
13

null, track 13

2020-11-07T14:22:36Z

41.136



OEBPS/pt/audio/page-11.mp3
12

null, track 12

2020-11-07T14:22:36Z

37.872



OEBPS/image/44.png





OEBPS/image/137529-background.jpg





OEBPS/image/12.png





OEBPS/pt/toggle.js
(function () {
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  function el(tag, cls) { var e = document.createElementNS(NS, tag); if (cls) e.setAttribute('class', cls); return e; }
  function css() {
    var st = el('style');
    st.textContent =
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      '.pt-flap{position:absolute;pointer-events:none;filter:drop-shadow(-1px -1px 1.5px rgba(0,0,0,.35))}' +
      '.pt-hit,.pt-tab{position:absolute;z-index:6;padding:0;margin:0;cursor:pointer;-webkit-tap-highlight-color:transparent;' +
      'touch-action:manipulation;background:none;border:0}' +
      '.pt-hit{width:' + HIT + 'px;height:' + HIT + 'px}' +
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      'box-shadow:0 2px 6px rgba(0,0,0,.3)}' +
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      '.pt-tab.pt-on{visibility:visible;animation:pt-pop 320ms cubic-bezier(.3,.7,.4,1) both}' +
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      '.pt-hit:focus-visible,.pt-tab:focus-visible{outline:3px solid #fcc128;outline-offset:2px}';
    (document.head || document.documentElement).appendChild(st);
  }
  function guard(e) {  // taps on our controls must not turn the page or reach the picture's word areas
    ['mousedown', 'mouseup', 'pointerdown', 'pointerup', 'touchstart', 'touchend'].forEach(function (t) {
      e.addEventListener(t, function (ev) { ev.stopPropagation(); }, false);
    });
  }
  function control(cls, label) {
    var b = el('button', cls);
    b.setAttribute('type', 'button');
    b.setAttribute('aria-label', label);
    guard(b);
    return b;
  }
  function after(e, cls, fn) {  // run fn when e's animation ends (or after T ms if animations are off)
    var done = false;
    function end() { if (done) return; done = true; e.classList.remove(cls); fn && fn(); }
    e.addEventListener('animationend', end, { once: true });
    setTimeout(end, T + 120);
  }
  function colours(panel) {  // the panel's colour, opaque, and a contrasting edge (a see-through panel: white)
    var m = (getComputedStyle(panel).backgroundColor.match(/[\d.]+/g) || [255, 255, 255]).map(Number);
    if (m[3] === 0) m = [255, 255, 255];
    var fill = 'rgb(' + m[0] + ',' + m[1] + ',' + m[2] + ')';
    var dark = 0.2126 * m[0] + 0.7152 * m[1] + 0.0722 * m[2] < 140;
    return { fill: fill, edge: dark ? '#f2f2f2' : '#5b6470' };
  }
  function wrap(box) {
    var fold = el('div', 'pt-fold');
    while (box.firstChild) fold.appendChild(box.firstChild);
    box.appendChild(fold);
    return fold;
  }
  function setup(box, panel) {
    // blocks sharing this panel (merged: stacked close together) fold with it, towards the same point
    var sid = panel.getAttribute('data-pt-sid'), more = [], at = [];
    var marks = sid ? document.querySelectorAll('.pt-member[data-pt-lead="' + sid + '"]') : [];
    for (var j = 0; j < marks.length; j++) at.push(marks[j].parentNode.getBoundingClientRect());
    var lead = box.getBoundingClientRect();
    for (j = 0; j < marks.length; j++) more.push(wrap(marks[j].parentNode));
    var fold = wrap(box);
    var extra = [];  // a merged group's other panels: one shadow around the whole shape
    for (var e = panel.parentNode.firstChild; e; e = e.nextSibling)
      if (e.nodeType === 1 && e.classList.contains('pt-extra')) extra.push(e);
    if (!panel.classList.contains('drawn')) {  // the shadow moves onto a layer so the cut corner keeps it
      var shade = el('div', 'pt-shade');
      panel.parentNode.insertBefore(shade, extra[0] || panel);
      for (j = 0; j < extra.length; j++) shade.appendChild(extra[j]);
      shade.appendChild(panel);
    }
    var L = panel.offsetLeft, Tp = panel.offsetTop, W = panel.offsetWidth, H = panel.offsetHeight;
    var S = Math.round(Math.min(13, H / 4));  // small: inside the padding, never over the text
    function paint() {
      var c = colours(panel);
      box.style.setProperty('--pt-fill', c.fill);
      box.style.setProperty('--pt-edge', c.edge);
    }
    paint();
    document.addEventListener('pt-theme', paint);  // the reader picked another text background (switch menu)
    panel.style.setProperty('--pt-s', S + 'px');
    panel.classList.add('pt-dogear');
    fold.style.transformOrigin = (L + W / 2) + 'px ' + (Tp + H / 2) + 'px';
    for (j = 0; j < more.length; j++)
      more[j].style.transformOrigin = (lead.left - at[j].left + L + W / 2) + 'px ' + (lead.top - at[j].top + Tp + H / 2) + 'px';
    var folds = [fold].concat(more);
    function each(fn) { for (var q = 0; q < folds.length; q++) fn(folds[q]); }
    var flap = el('span', 'pt-flap');  // the folded-over corner: paper underside, a little darker
    flap.setAttribute('aria-hidden', 'true');
    flap.style.width = flap.style.height = S + 'px';
    flap.style.left = (L + W - S) + 'px';
    flap.style.top = (Tp + H - S) + 'px';
    flap.style.background = 'linear-gradient(to bottom right, rgba(255,255,255,.95) 0%, var(--pt-fill) 30%, ' +
      'color-mix(in srgb, var(--pt-fill) 82%, #6b5a45) 49.5%, transparent 50%)';
    panel.parentNode.insertBefore(flap, panel.nextSibling);
    var hit = control('pt-hit', 'Hide text');
    var tab = control('pt-tab', 'Show text');
    for (var k = 0; k < 3; k++) tab.appendChild(el('i'));
    hit.style.left = (L + W - S / 2 - HIT / 2) + 'px';
    hit.style.top = (Tp + H - S / 2 - HIT / 2) + 'px';
    tab.style.left = (L + W / 2 - TW / 2) + 'px';
    tab.style.top = (Tp + H / 2 - TH / 2) + 'px';
    box.appendChild(hit);
    box.appendChild(tab);
    var busy = false;
    function collapse() {
      if (busy || fold.classList.contains('pt-collapsed')) return;
      busy = true;
      hit.style.visibility = 'hidden';
      each(function (f) { f.classList.add('pt-closing'); });
      setTimeout(function () { tab.classList.add('pt-on'); }, T * 0.7);
      each(function (f) { after(f, 'pt-closing', function () { f.classList.add('pt-collapsed'); }); });
      setTimeout(function () { busy = false; }, T + 130);
    }
    function expand() {
      if (busy || !fold.classList.contains('pt-collapsed')) return;
      busy = true;
      tab.classList.remove('pt-on');
      tab.classList.add('pt-off');
      setTimeout(function () { tab.classList.remove('pt-off'); }, 160);
      each(function (f) { f.classList.remove('pt-collapsed'); f.classList.add('pt-opening'); after(f, 'pt-opening'); });
      setTimeout(function () { busy = false; hit.style.visibility = ''; }, T + 130);
    }
    hit.addEventListener('click', function (ev) { ev.preventDefault(); ev.stopPropagation(); collapse(); });
    tab.addEventListener('click', function (ev) { ev.preventDefault(); ev.stopPropagation(); expand(); });
    // read-aloud: a box collapsed before the reading reached it opens when its first word is read;
    // a box the reader closes while it is being read stays closed (they chose to look at the picture)
    var reading = false, keepClosed = false;
    hit.addEventListener('click', function () { if (reading) keepClosed = true; });
    tab.addEventListener('click', function () { keepClosed = false; });
    if (window.MutationObserver) {
      var mo = new MutationObserver(function () {
        var now = false;
        each(function (f) { if (f.getElementsByClassName(ACTIVE).length) now = true; });
        if (now && !reading && !keepClosed && fold.classList.contains('pt-collapsed')) expand();
        if (!now && reading) keepClosed = false;
        reading = now;
      });
      each(function (f) { mo.observe(f, { subtree: true, attributes: true, attributeFilter: ['class'] }); });
    }
  }
  function run() {
    var panels = document.querySelectorAll('.pt-panel:not(.pt-extra)');
    if (!panels.length || document.querySelector('.pt-hit')) return;
    css();
    for (var i = 0; i < panels.length; i++) setup(panels[i].parentNode, panels[i]);
  }
  if (document.readyState === 'loading') document.addEventListener('DOMContentLoaded', run); else run();
})();
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