

		
			[image: ]
		

		
			[image: ]
		

		
William’s parents were farmers. They grew maize, which is a kind of corn that flourishes in African soil. They had seven children – and William was the only boy.
By day, he helped his family on the farm, digging and hoeing the rich brown earth. For dinner, they ate nsima, which was his favourite food – a delicious porridge made of maize. There were also fresh vegetables from the garden, as well as grasshoppers. They were very tasty when roasted and dipped in salt!
When night came, the family went to bed early because their village didn’t have electricity for lights. They had a lantern, but they didn’t use it much because it burned expensive kerosene.
There were no shops selling toys in the small village, so William and his friends made their own. They cut up bottles to make toy fans that would spin in the wind, and built toy trucks out of drink cartons. Bundles of plastic shopping bags made great footballs!
The people of Masitala listened to battery-powered radios to get news, music, and of course football results! William was fascinated
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by these devices. He and his friend Gilbert began taking radios apart to see how they worked. They figured out how the batteries, wires, speakers and circuit boards could pick up signals and make sounds.
The two friends began fixing radios for the people who lived in Masitala. They went through junk piles to find parts, as well as batteries that still had power left in them.
One evening, a friend of his father came to visit, and William was impressed by the electric light the man had on the handlebar of his bike.
When the man stopped pedalling, the light went dark.
William was puzzled. “Why did the light go out?” he asked.
“When the wheels stop moving, they stop powering the dynamo!” his father’s friend replied. He pointed at a device by the bike’s front wheel. That was the first time William had seen a ‘dynamo’ – a little gadget that could turn movement into electrical power.
William and Gilbert decided to take the wires from the bike’s dynamo and plug them into a radio.
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After turning the bike’s pedals to get the dynamo going, they used it to power the radio. William began thinking about how he could make electricity for his family...
At that time, William was still going to primary school. He studied Chichewa, the main language of Malawi, as well as English, social studies, maths, and agriculture, which was an important subject for a farmer! However, William really wanted to study science, so he could find out more about how the world worked.
Soon after William left primary school, disaster struck Malawi. Heavy rains flooded the country, and much of the rich soil was washed away. Even worse, it was followed by a long, hot drought. It killed many of the maize plants that had survived the flood.
That season, William’s family harvested only five bags of maize. That could feed them for half a year – if they ate only one meal a day! The boy hated to see his family go hungry.
William wanted to go to secondary school, but his family couldn’t afford it. The primary school had a small library, though, and the librarian let him come in and read.
Hidden at the back of a shelf, he found a tattered old book called Explaining Physics. It was packed with photos, diagrams and scientific information. William studied it carefully, and used a dictionary to look up words he didn’t know. It taught him a lot about electricity and magnets – and helped him to understand how radios, batteries and dynamos worked.
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		He also read a book called Using Energy. It had pictures of a device that could use the wind to make electricity: a windmill!
William had an idea: “If I could make a windmill, we could have electric lights at night, and even pump water from the ground to water our fields. We could grow more crops, and would never go hungry again!”
He first made a small windmill to test his ideas out. He built it out of wire, a plastic tub, rubber from an old shoe, and the motor from his friend’s cassette player. William tried to use it to power a radio – and heard his favourite music come out. He grinned and felt like dancing for joy!
William started getting up early every day to search for the things he needed for a bigger windmill. People asked him why he was digging through junk piles. When he tried to explain his idea for getting electricity from the wind, they just laughed and said he was crazy.
In a junkyard, William found a metal fan from a tractor engine and used flattened PVC pipe to make long blades for it. He also found the nails, grease, gears, wires and springs that he needed. But something else was necessary to build his windmill – his father’s old, broken bike! Its frame, chain and gears would be very useful…
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		“Please let me use it!” William begged. “My windmill could get us light… and maybe even water!”
After thinking for a while, his father let him take the bike apart.
There was one thing that William couldn’t find or build, though: a dynamo! In the end, his friend Gilbert used his own money to buy one for him. He gave William the missing part and said, “You have great ideas, my friend – and I want to help!”
Together, the boys assembled the parts of the windmill and tried it out in the back yard. The blades spun the dynamo, but they weren’t sure if it was making electricity.
William then attached the wires to his dad’s radio to test the windmill. Music came on for a second or two –
and then the radio began to smoke. The windmill was making too much electricity for the little radio – but it definitely worked!
The boys built a tall tower of tree trunks to hold the windmill. William then heaved the windmill machinery up to the top and bolted it in place.
From up there, William could see the whole village, and the green fields and trees beyond. People had noticed the new tower and gathered around to see ‘weird’ William and his windmill.
“What’s that for?” a man yelled.
“It makes electricity from the wind!” William said proudly.
“You’re crazy, that is impossible!” The man laughed.
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William Kamkwamba used the electricity from his windmill to light his family’s home and then made a pump to get water from the ground. People came from miles around to see his amazing windmill.
William talked about it at his former primary school, and showed the kids how it worked. It wasn’t long before journalists from all over Malawi were coming to interview him.
Soon the rest of the world found out about William, too! He was invited to talk at conferences for inventors, and was offered a scholarship to study in the USA. He earned a degree in environmental science before returning to Malawi. He now helps villages to set up renewable energy sources, as well as pumps to help water their fields.
William wrote a book about his life called The Boy Who Harnessed the Wind, which was made into a movie in 2019.



		What happened next....



		William just smiled. The windmill blades began to spin in the wind. He then flipped a homemade switch – and the light bulb he held in his hand began to glow.
The laughter turned to shouts of amazement, and people in the crowd cheered. At the back of the crowd, he could see his parents and sisters staring at him in wonder. He waved at them and grinned – he knew that his invention would make things better for his family and the people of Malawi!
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  function css() {
    var st = el('style');
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    (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;
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      });
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    }
  }
  function run() {
    var panels = document.querySelectorAll('.pt-panel:not(.pt-extra)');
    if (!panels.length || document.querySelector('.pt-hit')) return;
    css();
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