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Little Albert could hear them through his bedroom window, but he had to stay inside because he was ill!
“You must keep nice and warm!” his mum told him as she checked his temperature. “When you get better, you can go out and play with your cousins!”
Albert pulled a face. He didn’t like playing outside much! He preferred solving puzzles, building houses of cards or tinkering with his little toy steam engine.
His mum bustled out of the bedroom and his father peeked through the door.
“How are you, my boy?”
Albert coughed and gave him a smile. “A bit bored.”
“I have something for you to play with!” his father told him with a twinkle in his eye.



		It was a bright, sunny day in 1883. In the German city of Ulm, horse-drawn carriages clattered down the streets and children played in their gardens.



		The compass of life
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In his hand was a round, shiny object. It looked a bit like a pocket watch, but its face was marked with the letters N, S, E, and W, and it only had one big hand.
“This is called a ‘compass’, and it’s an amazing thing!” his father said. “No matter which way you turn it, the needle always points north! Explorers use it to work out where they are in strange new lands!”
Albert took the little device from his father and looked at it in wonder. He moved it this way and that… and the needle always turned to point north, as if guided by an invisible hand.
Albert thought for a while before speaking. “How does it work?” he asked finally.
“Ah, it uses something called ‘magnetism’!” his father told him with a grin. “The needle is a magnet – and so is the planet Earth. That is why the needle always wants to point north – because of the magnetic field around our planet!”
Albert felt a shiver of excitement run through his body. It was amazing to think that the needle in his compass was being affected by something that he couldn’t see or touch… something that was everywhere! Could it be that there were other hidden forces at work in the universe? And if there were, what could they be?
Albert soon got better and was allowed to play with his cousins again. But he was still obsessed with the compass and the forces that affected it.
He did experiments to see how it reacted to iron objects or other magnets.
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The boy wanted to understand the rules of the universe that affected his new toy…
Albert’s family encouraged his curiosity. His uncle Jakob taught the lad about mathematics, which he could use to work out lots of things.
“Algebra is great fun!” his uncle said enthusiastically. “It’s like a game – each equation is a puzzle where you have to figure out what number the ‘x’ is!”
He sketched out a triangle on a piece of paper. “Here’s a clever formula that you can use to work out the length of any side of a right-angled triangle – as long as you know the length of the other sides…”
He wrote a2+b2=c2 on the paper. Albert’s eyes widened.
This little formula looked so simple, but it could be very useful indeed!.
Jakob gave him many more maths problems, and Albert kept solving them… even if it sometimes took him a while to work them out. He became so obsessed with learning about maths that he got his parents to buy him textbooks for the next school year so he could study ahead.
“Thank you!” he told them enthusiastically. “Now I can read them in the summer holidays and learn even more!”
Every Thursday, Albert’s family had a visitor who came for dinner. In Jewish families like theirs, it was a tradition to invite a young student to eat with them every week.
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		Their guest was called Max – he was studying to be a doctor and didn’t have much money. Albert’s parents helped him by making sure he had a filling dinner!
Albert didn’t eat a lot during these meals because he kept asking Max questions about science.
Max liked his enthusiasm. “I think I have some books that will give you a lot of the answers you want!” he said one evening.
The following week, Max brought Albert a series of volumes called People’s Books on Natural Science. The boy devoured them in no time! They were full of cool facts about
biology, physics, and scientific research that was changing the way people understood the universe.
By reading these little books, Albert found out about the discovery of new planets in Earth’s solar system, as well as things like gravity, which kept the planets and their moons in orbit, and magnetism, which moved the needle in his compass. The more he read about the universe, the more it made sense!
The most amazing thing that Albert learned about was the speed of light. He was mesmerized by it… and kept talking about it all the time!
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Albert Einstein moved to Switzerland to study mathematics and physics. He got good grades and found a job at a patent office, where he registered inventions.
During that time, he wrote four scientific papers with amazing insights about the universe. Other scientists were fascinated by his ideas and he was given jobs teaching at universities in Zurich, Bern and Prague.
His General Theory of Relativity described the relationship between mass, energy and the speed of light. This was summed up in his famous equation, E=mc2.
In 1933, Einstein moved to the United States and worked on his ‘unified field theory’, which attempted to explain how electromagnetism and gravity interact. (This was never completed.)
Einstein’s ground-breaking theories changed the way we look at the universe. He is famous as perhaps the most brilliant scientist of the 20th century!



		
What happened next....



		“Did you know that the speed of light is the same everywhere in the universe?” he told his sister Maja one day. “Scientists say that nothing can go faster than it. Can you imagine? I bet that understanding the speed of light is very important when it comes to understanding the universe. I might study that when I grow up!”
Albert thought a lot about magnetism, gravity and light. Was there some way of understanding how they all related to each other? He began reading bigger and bigger books that told him more and more about how everything worked. That little compass had started him on a journey of discovery – and who knew what he would find out on the way!
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(function () {
  var ACTIVE = '-epub-media-overlay-active', NS = 'http://www.w3.org/1999/xhtml';
  var T = 420, HIT = 64, TW = 52, TH = 40;
  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 =
      '@keyframes pt-out{0%{transform:scale(1,1);opacity:1;animation-timing-function:cubic-bezier(.55,0,.8,.3)}' +
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      '.pt-fold.pt-opening{animation:pt-in ' + T + 'ms both}' +
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      '.pt-panel.pt-dogear{-webkit-clip-path:polygon(0 0,100% 0,100% calc(100% - var(--pt-s)),calc(100% - var(--pt-s)) 100%,0 100%);' +
      'clip-path:polygon(0 0,100% 0,100% calc(100% - var(--pt-s)),calc(100% - var(--pt-s)) 100%,0 100%)}' +
      '.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}' +
      '.pt-tab{width:' + TW + 'px;height:' + TH + 'px;box-sizing:border-box;border-radius:14px;background:var(--pt-fill);' +
      'border:2.5px solid var(--pt-edge);display:flex;align-items:center;justify-content:center;gap:4px;visibility:hidden;' +
      'box-shadow:0 2px 6px rgba(0,0,0,.3)}' +
      '.pt-tab::before{content:"";position:absolute;left:10px;bottom:-9px;width:12px;height:12px;background:var(--pt-fill);' +
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      'transform:rotate(45deg) skew(8deg,8deg)}' +
      '.pt-tab i{display:block;width:6px;height:6px;border-radius:50%;background:var(--pt-edge);pointer-events:none}' +
      '@keyframes pt-dot{0%,60%,100%{transform:translateY(0)}30%{transform:translateY(-4px)}}' +
      '.pt-tab.pt-on i{animation:pt-dot 1.2s ease-in-out infinite}' +
      '.pt-tab.pt-on i:nth-child(2){animation-delay:.15s}.pt-tab.pt-on i:nth-child(3){animation-delay:.3s}' +
      '.pt-tab::after{content:"";position:absolute;inset:-12px}' +
      '.pt-tab.pt-on{visibility:visible;animation:pt-pop 320ms cubic-bezier(.3,.7,.4,1) both}' +
      '.pt-tab.pt-off{visibility:visible;animation:pt-unpop 140ms ease-in both}' +
      '@media (prefers-reduced-motion: reduce){.pt-tab.pt-on i{animation:none}}' +
      '.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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