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Floating By



		Boats have carried people and goods across waterways for thousands of years. Boats are smaller than ships that sail on the oceans. They tend to be found on inland waterways, such as lakes, rivers, and sheltered bays.



		Some boats float downstream or use the power of the wind. Others are rowed with paddles and oars, or have an engine. Whatever their shape or size, boats have become a faithful form of transport.



		In Ancient Egypt, most cities were born on the banks of the River Nile. This waterway was important for travel and trade and the Egyptians became great boat builders!
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Ancient Vessels



		Boats are one of the oldest forms of transport. The first boats were prehistoric canoes dug out from tree trunks. They were used for fishing, for exploring river valleys and for carrying goods downstream.



		The Ancient Egyptians also made rafts by tying logs or reeds together. In Canada, Native Canadians covered their wooden boat frames with birch bark or animal skins. Many of these ancient boats have now rotted away, but we know about them from cave paintings and artefacts.



		The world’s oldest known boat is the Pesse canoe. Made about 10,000 years ago, this dugout canoe was found in the Netherlands in 1955 when a motorway was being constructed.
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Native Americans would cover their animal-skin boats in tree sap or tar to make them waterproof.
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Craftsmanship



		The first boats were made of natural materials, particularly wood. When a tree trunk is hollowed out, it becomes less dense than water and the force of the water that is pushing it up helps it float.



		In the mid-nineteenthcentury, boat frames began to be made of metal (such as iron and steel). More recently, glass reinforced plastic (fibreglass) has been used. This material is light but strong and does not rust or rot.



		
The Egyptians used to think the Sun travelled across the sky in a boat made of papyrus reeds.
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Design Development



		For many years, boats have had a similar design. The main body (hull) is usually hollowed out to keep the boat afloat. The backbone (keel) often has a centreboard, which is used to stop the wind pushing the boat sideways.



		Other boat terms include port (the left side), starboard (the right side), bow (the front) and stern (the back). A rudder is used for steering. Boats usually have a narrow, pointed end to make them more streamlined in the water.



		A V-shaped boat travels faster than a flat-bottomed boat because there is less friction between the boat and the water.
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Human Power



		The earliest rafts were designed to travel downstream (one-way), but people soon found ways to power and steer their boats in order to travel upstream as well. Poles were used against the riverbed to guide or propel a boat forwards.



		Oars or paddles are another way to propel or steer a boat. In a pedalo, you can use your feet to turn a paddle wheel. Pedalos are often used in the calm waters of an inland lake.



		Today, paddle boarding is a popular pastime. People also enjoy punting along rivers. These boats are similar to the canoes and rafts used in prehistoric times.
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Wind Speed



		By 3000 BCE, the Egyptians had started making bigger boats from wooden planks. These were used to carry building blocks and other heavy cargo downstream. Sails made from cloth or skin were added to make them travel even faster.



		In Ancient Egypt, people thought that a boat would help them travel to the afterlife. People were buried with a small ‘funeral boat’ model. Some Egyptian kings even had full-sized boats buried in their tombs!
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Steam Power



		In the late-eighteenth century, steam engines brought a new type of boat to inland waterways. Steamboats or paddle boats used a steam engine to turn a paddle wheel in the water, or to turn an underwater propeller.



		America’s John Fitch was one of the first inventors to build a successful steamboat. His 14 metre (45 foot) boat travelled along the Delaware River in 1787 and could carry about 30 passengers.
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Steamboats became very useful because they didn’t rely on the wind or the water’s current to move them along. For the first time, goods could be taken upstream as well as downstream!
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Fired up



		Soon, other engines were used to propel boats across the water. Until 1930, many of these boats were powered by electricity. They used battery-powered engines to turn a propeller.



		After the 1930s, gas or diesel engines became more popular. ‘Inboard motors’ sat within the body of the boat, while ‘outboard motors’ were on the outside of the hull. But in recent years, fuel shortages and environmental concerns have made electric power more favourable again.



		In 1839, a new type of electric boat was shown to Emperor Nicholas I of Russia on the Neva River. Made by the German inventor Moritz von Jacobi, it was a little over 7 metres (24 feet) long and could carry 14 passengers.
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Setting Sail



		A yacht or a sailboat is a boat used for pleasure or sport. These yachts have sails as well as engines. They can be seen moored up in a bay, or racing along on the waves.



		In 2015, a huge sail-assisted motor yacht was built for Russian billionaire Andrey Melnichenko. The 142 metre (468 foot) boat – Sailing Yacht A – cost US $450 million. Its three enormous masts are taller than London’s Big Ben!
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Many yachts have a cabin that includes beds, a seating area and a galley (kitchen). They can be moored in a sheltered harbour overnight before they set sail again the next day.
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Working Hard



		Many boats serve an important purpose. Lifeboats are used in search and rescue operations. They can travel at high speeds and in all weathers. Large ships are equipped with their own lifeboats on board.



		You should always wear a lifejacket on a sailing boat. It will help to keep you afloat if you fall overboard.
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Fishing boats are built with stability as well as speed in mind. They have a winch on-board to lower and haul in fishing nets. They also have water tanks on board to keep the fish fresh.



	


		
			[image: ]
		

		
			
				
					
				
			

		

		
			[image: ]
		

		
Canal Boats



		Before the first railways, canals were built to carry people or cargo between cities. Narrow boats (barges) took to these waterways. Horses pulled them as they walked along the towpath, before steam and diesel engines took over.



		In some cities, such as London and Amsterdam, people live on barges all year round. These ‘houseboats’ are usually moored in one place, with access to water and electricity. Elsewhere, houseboats are designed to be even larger, with multiple bedrooms and modern facilities.



		Birmingham, UK, has more canals than Venice, Italy! Canals run 56 kilometres (35 miles) within the city, compared to 42 kilometres (26 miles) in Venice. Birmingham was an important city of trade during the Industrial Revolution.
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		Floating on Air



		In the 1950s, a new type of boat was developed. It was called a hovercraft. These boats use cushions of air to float above the water. They can travel at speeds of up to 140 kph (87 mph).



		Today, hovercrafts are also used in search and rescue operations. Their unique design means they can travel across muddy estuaries that would cause a traditional boat to run aground.
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In the 1980s, hydrofoils became popular. These boats have ‘wings’ beneath the hull that lift the boat above the water as it speeds along. A lack of friction with the water means they can reach high speeds, making them a useful form of ferry or taxi!
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Creating Space



		More recently, designers have been using more than one hull to give a boat greater space as well as speed and stability. Catamarans, for example, usually have two hulls of equal size. Boats with three hulls (trimarans) have a large main hull and two smaller ones on each side.
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These craft are more stable and have larger decks to carry passengers, or to use as a living space. They set sail as racing boats, recreational sailing boats or fishing boats.



		In recent years, catamarans have been built with electric engines. They use solar panels, wind generators or a water wheel to recharge the battery-powered engine.
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Record Breakers



		As boat design developed over the ages, some people tried to create the fastest boats of all. Hydroplanes are a type of motorboat that lift out of the water at high speed, rather like a hydrofoil.



		Donald Campbell set seven world water speed records in the 1950s and 60s in a jet-powered hydroplane called Bluebird. A restored version of this boat took to the waters again in 2018 in his memory.
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		The fastest boat of all time was the Spirit of Australia, a jet-powered hydroplane. In 1978, it travelled at 511 kph (318 mph) on Blowering Dam Lake, New South Wales, Australia.



		The UK’s Sir Ben Ainslie is the most successful Olympic sailor, with medals at five consecutive Olympics (1996–2012), including four gold medals.
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What’s Next?



		From the very first canoes and rafts to the fastest hydroplanes and solar-powered craft, it’s amazing how far we’ve come on our quest to travel across water. And changing technologies are only going to make this journey more exciting.



		We are likely to see smoother, sleeker designs as well as cleaner, more efficient fuels, and rechargeable electric engines that make the most of the solar-, wind- and water-power at their disposal. What type of boat would you like to see on the water?



		In 2018, the world’s first fully electric luxury yacht was launched. Known as ‘Dasher,’ it has zero emissions and a silent engine. What better way to float on the water!



	
OEBPS/audio/136938-pageAudio.mp3
null

2020-11-08 13:52

41.904



OEBPS/image/136936-background.png





OEBPS/image/63.png





OEBPS/audio/136954-pageAudio.mp3
null

2020-11-08 13:52

23.088



OEBPS/image/98.png





OEBPS/image/8.png





OEBPS/image/29.png





OEBPS/image/55.png





OEBPS/image/136957-background.png





OEBPS/image/136945-background.png
Background image=Steamboat on the WSS





OEBPS/image/88.png





OEBPS/image/136954-background.png





OEBPS/image/45.png





OEBPS/image/27.png





OEBPS/image/136950-background.png
Background image - Shrimp boat





OEBPS/audio/136947-pageAudio.mp3
null

2020-11-08 13:52

39.024



OEBPS/audio/136942-pageAudio.mp3
null

3.072



OEBPS/pt/smil/page-18.smil
                                                                                                                                                



OEBPS/image/136951-background.png
= = -
Background image - Houseboat in Amsterdam





OEBPS/pt/smil/page-19.smil
                                                                                                                                                               



OEBPS/image/91.png





OEBPS/pt/smil/page-16.smil
                                                                                                                                                                                                                                                                                                                                                                        



OEBPS/pt/smil/page-17.smil
                                                                                                                                                                                                                        



OEBPS/pt/smil/page-14.smil
                                                                                                                                                                                 



OEBPS/image/136948-background.png





OEBPS/pt/smil/page-15.smil
                                                                                                                  



OEBPS/pt/smil/page-12.smil
                                                                                                                                                                                                                                       



OEBPS/pt/smil/page-13.smil
                                                                                                      



OEBPS/pt/smil/page-10.smil
                                                                                                      



OEBPS/audio/136957-pageAudio.mp3
null

2020-11-08 13:52

34.272



OEBPS/pt/smil/page-11.smil
                                                                                                                                                                                                                                                                                                                                                                           



OEBPS/audio/136936-pageAudio.mp3
null

2020-11-08 13:52

51.312



OEBPS/image/136944-background.png






OEBPS/image/136949-background.png
Norsafe jYN85 lifeboat







OEBPS/toc.xhtml

		
					Water World: Boats




		
		
		Lista de páginas


			
						1


						2


						3


						4


						5


						6


						7


						8


						9


						10


						11


						12


						13


						14


						15


						16


						17


						18


						19


						20


						21


						22


						23


						24


			


		
	

OEBPS/image/136953-background.png
Speeding hydrofoil with the
hull above the water






OEBPS/image/40.png





OEBPS/image/83.png






OEBPS/audio/136948-pageAudio.mp3
null

2020-11-08 13:52

13.104



OEBPS/image/75.png





OEBPS/pt/smil/page-23.smil
                                                                                                                                                                                                                                                                                                                                                               



OEBPS/pt/smil/page-21.smil
                                                                                                                                                                                                                                 



OEBPS/image/49.png





OEBPS/pt/smil/page-22.smil
                                                                                                                                                                     



OEBPS/pt/smil/page-20.smil
                                                                                                                                                                              



OEBPS/audio/136935-pageAudio.mp3
null

2020-11-08 13:52

46.032



OEBPS/audio/136956-pageAudio.mp3
null

2020-11-08 13:52

32.304




OEBPS/image/15.png





OEBPS/audio/136940-pageAudio.mp3
null

3.072



OEBPS/image/81.png





OEBPS/image/2.png





OEBPS/image/136955-background.png
Background image - High-speed catamaran passenger ferry.





OEBPS/image/136942-background.png
paddle boarding"






OEBPS/audio/136955-pageAudio.mp3
null

2020-11-08 13:52

25.728



OEBPS/image/34.png





OEBPS/image/21.png





OEBPS/pt/audio/page-8.mp3
null

2020-11-08 13:52

36.672



OEBPS/pt/audio/page-9.mp3
null

2020-11-08 13:52

34.464



OEBPS/pt/audio/page-6.mp3
null

2020-11-08 13:52

46.992



OEBPS/audio/136949-pageAudio.mp3
null

2020-11-08 13:52

25.824



OEBPS/pt/audio/page-4.mp3
null

2020-11-08 13:52

46.896



OEBPS/pt/audio/page-2.mp3
null

2020-11-08 13:52

9.312



OEBPS/pt/audio/page-3.mp3
null

2020-11-08 13:52

41.904



OEBPS/pt/audio/page-0.mp3
null

2020-11-08 13:52

46.032



OEBPS/pt/audio/page-1.mp3
null

2020-11-08 13:52

51.312



OEBPS/image/136952-background.png





OEBPS/image/46.png





OEBPS/image/54.png





OEBPS/image/62.png





OEBPS/image/136940-background.png
Round-bottom hull Flat-bottom hull

Typical of sailboats and canoes Hull designed for slow speeds
and calm water

Deep V" bottom hull Multi-chine hull

Hull designed to move through rough Hull designed to be very stable
water at higher speeds on water






OEBPS/image/70.png





OEBPS/pt/smil/page-9.smil
                                                                                                                                                                                                                              



OEBPS/audio/136946-pageAudio.mp3
null

2020-11-08 13:52

54.288



OEBPS/pt/smil/page-8.smil
                                                                                                                                                                                                                                          



OEBPS/image/28.png





OEBPS/pt/smil/page-6.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/pt/audio/page-10.mp3
null

2020-11-08 13:52

13.2



OEBPS/image/7.png





OEBPS/audio/136941-pageAudio.mp3
null

2020-11-08 13:52

46.992



OEBPS/image/80.png





OEBPS/pt/audio/page-18.mp3
null

2020-11-08 13:52

19.008



OEBPS/audio/136958-pageAudio.mp3
null

2020-11-08 13:52

51.12



OEBPS/image/60.png





OEBPS/pt/audio/page-17.mp3
null

2020-11-08 13:52

32.832



OEBPS/pt/audio/page-16.mp3
null

2020-11-08 13:52

59.76



OEBPS/audio/136937-pageAudio.mp3
null

2020-11-08 13:52

9.312



OEBPS/audio/136953-pageAudio.mp3
null

2020-11-08 13:52

19.008



OEBPS/pt/audio/page-15.mp3
null

2020-11-08 13:52

14.16



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

2020-11-08 13:52

25.824



OEBPS/image/p4.jpg





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

2020-11-08 13:52

13.104



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

2020-11-08 13:52

39.024



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

2020-11-08 13:52

54.288



OEBPS/image/87.png





OEBPS/image/136946-background.png
Outboard motor






OEBPS/pt/audio/page-19.mp3
null

2020-11-08 13:52

23.088



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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