
    

    

    
    
  Day Trip

 

    

  Cars and motorbikes are some of our most convenient forms of transport. They drive us directly from place to place and allow us to choose our own route and departure time.

  Cars were first used on our roads about 130 years ago. Since then, their design has changed to suit the needs of passengers. Today's cars are quicker and use less fuel than earlier versions. They are more affordable, too. Many households in the Western world now own a car.

 


    
  The most popular car of all time is the Volkswagen Beetle, which sold over 21 million models until 2003. It was designed by German engineer Ferdinand Porsche.

 

  


    

    

    
    
  Hitch a Ride

 

    

  The earliest cars were simply horse carriages fitted with an engine. They had no roofs, doors or windows. At first, steam-powered carriages were used but they were slow and expensive to maintain. Later, petrol engines became more popular.

 


    
  The first practical petrol engine was invented by German engineer Nikolaus Otto in 1876.

 

  


    

    

    
    

  In 1885, the first commercial car went on sale. It was a three-wheeled 'Motorwagen' made by German engineer Karl Benz. It was a revelation, but it didn't get you very far—its top speed was 10 km/h (6 mph) – not quite running speed!

 

    
  The first cars required a turning handle to start them, and had a lever instead of a steering wheel. Electric starters became more common by the 1930s.

 

  


    

    

    
    
  Price Plummet

 

    

  The earliest cars were hand-built and very expensive. Only the rich could afford them. Then, in 1913, American businessman Henry Ford changed car ownership forever.

 

  


    

    

    
    

  Ford used a factory production line to make his 'Model T' car very quickly. Each worker had a particular part to assemble. It took 1.5 hours to make a Model T, with new cars leaving the factory every minute. As cars became cheaper to make, ordinary people could afford to buy them.

 

    
  At the peak of production, up to 10,000 Model T cars left Ford's factory each day.

 

  


    

    

    
    
  Different Fuels

 

    

  The earliest cars were steam or petrol-powered. Wood or coal were used to heat water and make steam. This moved rods, called pistons, to power the engine. In petrol-powered engines, a small explosion would move the pistons.

 

    

  In the 1890s, German engineer Rudolf Diesel worked on a new type of engine. This gave rise to the diesel-powered engines we know today.

 

  


    

    

    
    

  Today's cars mainly use petrol or diesel. But with rising fuel costs and concerns about air pollution, alternatives are becoming more popular. Hybrid cars, for example, combine an engine with electricity stored in a battery for greater fuel efficiency. Rechargeable electric vehicles are more common, and alternative fuels such as hydrogen are explored.

 

  


    

    

    
    
  Changing Designs

 

    

  As engines improved and cars became faster, passengers needed more protection. First, fabric roofs were added and then, in 1906, US engineer Henry Leland created the Osceola—the first fully-enclosed car.

 

  


    

    

    
    

  During the summer months, however, open-top vehicles were still popular. Convertible cars were built with a roof that could be removed or folded down. Other cars used sunroofs as a cheaper alternative.

 

    
  Convertible cars have the advantage of

  three-hundred and sixty degree visibility—no blind spots where the roof obscures the driver's view.

 

  


    

    

    
    
  Three-Wheels

 

    

  After the Second World War, cars were either hard to come by or very expensive. Three-wheeled cars became popular again and offered a lighter and cheaper drive.

 

  


    

    

    
    
  The cars were designed with two wheels either at the front or the back, and just one wheel at the other end. Their unique shape made them more streamlined. They were less wind resistant and very fuel-efficient at a time when fuel was expensive.

 

    

  In the fifteenth century, Leonardo da Vinci drew designs for a type of three-wheeled car that had a wind-up mechanism to push it along.

 

  


    

    

    
    
  Big and Small

 

    

  In the 1950s, people began to spend more money again. Cars were built to be large and impressive. In the US, for example, cars had decorative fins that resembled jet planes or rockets. They used a lot of petrol, but fuel was cheap at that time.

 

  


    

    

    
    

  Elsewhere in the 1950s and 1960s, very small cars were built for town and city travel. They were cheap to buy, easy to manoeuvre and used less fuel. Examples included the Isetta Bubble Car and the British Mini.

 

    
  The world's smallest car was the Peel P50 at just 1.4 meters long. It had no reverse gear because it was so light you could simply pick it up and turn it around! It had just enough room for a driver and his or her bag.

 

  


    

    

    
    
  Luxury Drive

 

    

  Cars have become increasingly luxurious and comfortable to drive. Many new cars now come with standard air conditioning, electric windows, satellite navigation and even seat warmers!

 


    
  Stretch limousines are luxury cars with an extended body and a partition between the driver and up to ten passengers. The first stretch limousine was built in 1928 in the USA.

 

  


    

    

    
    

  But some cars are specially built with luxury in mind. They have powerful, quiet and smooth-running engines and beautiful interiors featuring polished wood, leather or velvet. In the 1950s and 1960s the Rolls-Royce Silver Cloud, for example, took three months to build and was finished with an incredible

  12 coats of paint.

 

  


    

    

    
    
  High Speed

 

    

  Sports cars are designed with speed in mind. They have a large, powerful engine, and a streamlined shape. They usually have just two seats, which are positioned near the rear wheels to help keep the car stable when turning corners at high speed.

 

  


    

    

    
    

  Some people own a sports car for fun, while others race them professionally. Motor racing has become one of the world's most popular sports.

 

    
  The current land speed record was set in 1997 when a jet-powered car travelled at 1,227 km/h (763 mph)—faster than the speed of sound!

 

  


    

    

    
    
  Fast ride

 

    

  Like cars, the earliest motorbikes were makeshift vehicles and were first created when engineers tried fitting engines to pedal bikes. German engineer Gottlieb Daimler is credited with building the first successful motorbike in 1885.

 

  


    

    

    
    
  Over the years, different designs have evolved. Long-distance bikes are streamlined with a comfortable seat. Cruising bikes have swept-back handlebars and foot rests. Drivers of sports motorbikes lean forward to reduce air resistance, while off-road types have a lighter frame and thicker tires for rough terrain.

 

    
  The Harley-Davidson Motor Company is one of the most famous motorcycle manufacturers. The company's museum attracts over 300,000 visitors each year.

 

  

    

    

    
    
  Two's Company

 

    

  Motorbikes can take two passengers, but the rider on the back has to hold on tight. In the late 1800s, women were keen to ride motorbikes but needed to do so in a safe and elegant manner. One solution was the invention of the sidecar. This one-wheeled device attaches to the side of a motorbike to create a three-wheeled vehicle.

 


    
  In the First and Second World Wars, sidecars were used as ambulances to transport medicine to the battlefields and to carry injured soldiers away.

 

  


    

    

    
    
  Rough Ground

 

    

  All-terrain vehicles (ATVs) such as quad bikes allow riders to travel to remote places. They were first seen in the 1960s. As on a motorbike, the driver straddles the seat and uses handlebars to steer, but the extra wheels give stability at slower speeds. ATVs are often used on construction sites or farms where workers travel over rough terrain.

 

    
  Dune or beach buggies are useful for driving in deserts or across sandy beaches. They are particularly useful for search and rescue operations.

 

  


    

    

    
    
  Happy Holidays

 

    

  Cars are so useful for getting around that some have been designed as holiday homes or 'recreational vehicles'. Campervans, for example, have beds and cooking facilities, while motorhomes have additional features such as bathrooms and televisions.

  The first motorised recreational vehicles were built in 1910. They allowed people to travel wherever they wanted, with the luxury of some home cooking and a bed for the night when they got there.

 

    
  Some recreational vehicles have expandable roofs or sides to make them larger when they are parked up for the night.

 

  


    

    

    
    
  Flying Cars

 

    

  Scientists have now taken the driving holiday concept a step further by developing a car that transforms into a plane! The Transition has 8 m wings that fold in under 30 seconds. It can drive at speeds of up to 105 km/h (65 mph) and fly at 172 km/h (105 mph). But you'll need both a driving license and a pilot's license to use one, as well as access to a runway!

 

  


    

    

    
    
  The first working flying car—the Aerocar—was built in 1956 by American inventor Moulton Taylor. A lack of demand, however, meant it never went into production.

 

  

    

    

    
    
  Future Designs

 

    

  Self-driving cars are expected to be on our roads within the next decade. These driverless cars are predicted to ease congestion and make the roads safer because human error is removed. Some will self-drive on long stretches of highway, while others will follow a vehicle driven by a professional driver.

  Fuels are also expected to change in the years ahead. Rechargeable battery-powered cars could be used for short trips, and hybrid vehicles will reduce our reliance on petrol and diesel.

 


    
  Hydrogen is another fuel that is being explored. It can be used to create electricity and produces no pollution, just water vapour.

 

  


    

    

    
    
  What's Next?

 

    

  From engine-powered carriages and bikes to driverless cars, it's amazing how far we've come on our quest to travel in comfort. And the years ahead will bring even more changes to our cars and motorbikes.

  Due to concerns about pollution, climate change, congestion and road safety, future cars and motorbikes will look and sound different. As technology improves, strong but lighter frames will bring greater fuel-efficiency. The fuels we use will also change. What type of car would you design for the next generation?

 

    
  Today, there are about one billion cars on the world's roads. Scientists think that by 2050, there will be more than three billion cars as developing countries catch up with car ownership.
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OEBPS/pt/toggle.js
(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)}' +
      '48%{transform:scale(1,.05);opacity:1;animation-timing-function:cubic-bezier(.55,0,.8,.3)}' +
      '100%{transform:scale(.03,.05);opacity:0}}' +
      '@keyframes pt-in{0%{transform:scale(.03,.05);opacity:0;animation-timing-function:cubic-bezier(.2,.7,.35,1)}' +
      '52%{transform:scale(1,.05);opacity:1;animation-timing-function:cubic-bezier(.2,.7,.35,1.04)}' +
      '100%{transform:scale(1,1);opacity:1}}' +
      '@keyframes pt-pop{0%{transform:scale(.2);opacity:0}65%{transform:scale(1.12);opacity:1}100%{transform:scale(1);opacity:1}}' +
      '@keyframes pt-unpop{0%{transform:scale(1);opacity:1}100%{transform:scale(.2);opacity:0}}' +
      '.pt-fold{position:absolute;left:0;top:0;width:100%;height:100%}' +
      '.pt-fold.pt-closing{animation:pt-out ' + T + 'ms both}' +
      '.pt-fold.pt-opening{animation:pt-in ' + T + 'ms both}' +
      '.pt-fold.pt-collapsed,.pt-fold.pt-collapsed *{visibility:hidden!important;opacity:0!important;pointer-events:none!important}' +
      '.pt-shade{position:absolute;left:0;top:0;width:100%;height:100%;pointer-events:none;' +
      'filter:drop-shadow(0 2px 3px rgba(0,0,0,.16))}' +
      '.pt-shade>.pt-panel{box-shadow:none}' +
      '.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);' +
      'border-right:2.5px solid var(--pt-edge);border-bottom:2.5px solid var(--pt-edge);border-bottom-right-radius:3px;' +
      '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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