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New Invention



		Around 3500 BCE, the world of travel was changed forever by a clever new invention: the wheel. But these first wheels weren’t used for transport - they were invented as potter’s wheels to make pots and other items. About 300 years later, the invention of the ‘wheel and axle’ system meant that wheels could be used for transportation, too. Before wheels were invented, heavy loads were carried on sledges, pulled by horses or dogs. But friction between the sledge and the ground made pulling very difficult.



		Wheels reduce friction because they roll rather than slide or drag across a surface.
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Carrying Loads



		One of the first forms of transport was the cart (or chariot). These two-wheeled contraptions were tied to a horse, a donkey or an ox by leather straps or ropes. Later, four-wheeled wagons and carriages were used for heavier loads. Then, teams of horses pulled ‘stagecoaches’. These were the quickest vehicles before the invention of the steam train.



		The Ancient Egyptians used two-wheeled chariots for warfare because they were light and quick to move around.
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		On Your Bike



		
Today, most people know how to ride a bicycle. Bicycles have been around for about 200 years. The very first bike - the ‘Swiftwalker’ - was built in 1817 and resembled a balance bike. It had no pedals, so the rider pushed the bike along the ground with his or her feet. The first bike wheels were made of wood or metal. This made riding very bumpy! Rubber tyres were smoother, but when the first air-filled tyre was made, the ride became even more comfortable.



		Leonardo da Vinci designed a bicycle-like invention over 500 years ago, but it was never actually made.
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		Pedal Power



		
Around 1840, pedals were added to a bike’s front wheel. The ‘ordinary bicycle’ (or penny-farthing) had a big front wheel so you could ride further with one pedal push. But it was hard to ride uphill, and even more difficult to get on and off! Later, the ‘safety bicycle’ had wheels of the same size and a lower seat. A chain was added to turn the back wheel and make pedalling less tiring. Gears also made it easier to pedal on slopes as well as flat surfaces.



		The penny-farthing was named after two English coins of different sizes. Sometimes, the front wheel was up to 1.5 metres (five feet) across!
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The Rise of the Bike



		The late-1800s were known as the golden age of the bicycle. By 1900, over 10 million people in the US owned a bike. But when the newly-invented motor car became affordable, bikes fell out of favour. Today, there are about twice as many bicycles as cars in the world. Bikes are used for getting to school or work, or for riding over rough ground. They are used to deliver newspapers or the mail. They are also a popular form of exercise, as well as a source of competition - or you can ride them just for fun!



		You can travel up to three times faster on a bike using the same amount of energy as you would when you walk.
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Design Development



		Over the years, bikes have been adapted for particular uses. Racing bikes, for example, have a light frame and low handlebars for a streamlined ride, and their narrow tyres create less friction for faster speed. Mountain bikes have thicker tyres and a solid frame, making them ideal for rough terrain.
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‘Tandem’ bicycles were introduced in the late-1800s and became popular again in the 1960s. These bicycles are designed for more than one person. They have double the pedalling power, which means that two people can travel together at the same speed.



		The longest tandem ever built could take 35 people! It was 20 metres (65 feet) long.
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One, Two, Three!



		The ‘bi’ in bicycle refers to its two wheels. But you can also get a ‘unicycle’ (one wheel) and a ‘tricycle’ (three wheels). Unicycles have a seat and pedals, but no chains or gears. They are often used for acting and performing and are difficult to master!



		In Japan, children can learn how to ride the unicycle at school. The skill is thought to develop better balance in all aspects of life.
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		Tricycles are a popular choice for young children because they are steady and easier to ride. Women in the 1800s, who normally wore long flowing dresses, also found them to be more practical.
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		Taxi!



		
In Africa and Asia, rickshaws are a popular form of transport. These two-wheeled carts are pulled by a person or by a bicycle. They are often used as a taxi and have a canopy to protect passengers from the sun or rain.



		‘Rickshaw’ is a shortened version of the Japanese word ‘jinrikisha’ which means ‘human-powered vehicle’.
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Rickshaws are useful for travelling through narrow city streets, and are easy to navigate around traffic. They are also more environmentally friendly than engine-driven vehicles.
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Breaking Records



		The world’s first bicycle race took place in Paris in 1868.
The winner, James Moore, completed the 1,200-metre (O.75 mile) race on a wooden bicycle with iron tyres.



		The fastest speed on a bicycle was recorded in 1990, when Dutch cyclist Fred Rompelberg raced at 268 km/h (167 mph) in a motor-paced road race.
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Today, cycle competitions take many forms. There are road races, special indoor cycle tracks and off-road races. The Tour de France is the most famous cycling race in the world. Riders cycle through five French mountain ranges and the tour lasts a little more than three weeks.
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Gravity Racers



		Wheels have been used in many ways as means of transport. Motorless go-karts (or ‘gravity racers’), for example, rely on the pull of gravity to travel downhill. They are built like a car, but with wheels on the outside of the vehicle.



		In competitions, some gravity racers have reached speeds of 137 km/h (85 mph)! The first world record was set on the long, steep, straight roads of Mont Ventoux in France in 2014.
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Go-karts were originally made from wooden soap or apple crates and roller-skate wheels. But today, materials such as aluminium and fibreglass are more commonly used. The simple steering mechanism was originally operated by the driver’s feet, or by pulling a length of rope.
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Sidewalk Surfers



		Skateboards are another simple wheeled contraption. They are moved by pushing one foot along the road and keeping the other on the board. They can also be ‘surfed’ downhill using the pull of gravity.



		Skateboarding became popular because of its association with surfing. At first it was called ‘sidewalk surfing’.
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The first skateboards were made from wooden planks or boxes, with roller-skate wheels. Today, skateboards are usually made from seven plies (sheets) of maple wood. Longer skateboards go faster, and are ideal for riding or racing. Shorter boards are used for skateboarding tricks.



		Skateboarding will appear at the Olympics for the first time at the Tokyo Games in 2021.
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		Scoot Around



		A variation of the skateboard is the scooter. The first scooters also had four roller-skate wheels, but they had a central steering column and handlebars to steer.



		
In 2001, American Jim Delzer became the first person to ride a scooter across the United States, averaging 160 km (100 miles) a day. His modified scooter, called the Kickbike, had a bike-size front wheel.
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Today, scooters are mostly made from light metals such as aluminium and steel. Most have two wheels, but scooters for younger children have three or four for greater stability. Folding portable scooters have become very popular - riders can easily hop on or off to navigate crowded city streets.
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Future Designs



		
Recumbent bikes have regained popularity in recent years because of their comfort and speed. When riding this bike, the rider almost lies down. There is less drag, so the bike moves quickly, and body weight is distributed more evenly. Visibility in traffic, however, can be a safety concern.



		Recumbent bikes also come in a tandem design (giving the front passenger a comfy ride!)
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Designers in the US have tried combining bicycles and cars to lower vehicle emissions. In their ‘Zeppelin’ design, for example, two pedalling riders power an electric engine. Another design, the ‘Cyclone’ is just pedal-powered. It can also carry luggage and two additional passengers.
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What’s Next?



		From carts and wagons to recumbent bicycles, it’s amazing how much the wheel has changed our ability to travel. New materials are making our wheeled vehicles lighter, stronger and faster than ever before. With environmental concerns shaping the future of transport, we’re likely to see more motorless wheeled vehicles on our roads. Schemes such as shareable bikes in congested cities are also becoming more common. The future of transport relies on the simplicity of the wheel to make our vehicles even more efficient. What will you see whizzing by on the city streets of the future?



		In Beijing, China, 11 million people (nearly half the city’s population) have registered to use the city’s 2.4 million shareable bikes.
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    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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