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What and When Were the Middle Ages?



		The term ‘Middle Ages’ refers to the period between the fall of Rome in 476 CE and the beginning of the Renaissance in the 14th century. The Middle Ages are often described as ‘medieval times’ or the ‘Dark Ages’. This is because a lot of the literature, art, and technology that the Romans had developed during the spread of their empire was lost during this period. Some historians argue that the Middle Ages lasted up until to the 1500s, when the Ottoman Empire became powerful. That’s more than 1,000 years of history! Many people believe that global connectivity is a product of modern times. But they might not know that cultures interacted long before European empires began sailing east and west during the Age of Exploration in the late 16th century.



		Many people might also imagine that the Middle Ages revolved only around kings, nobles, and knights in castles. In reality, the Middle Ages were a time of great development and change across Europe, the Middle East, and Asia. It was also a time of great conflict. A deep sense of religious faith led entire empires to wage war with their neighbours. Merchants from different kingdoms began interacting through trade and exploration as well. As a result, many cultures began connecting with one another as early as the 10th century! This entire period led up to the revival of appreciation for the Greek and Roman Classics known as the Renaissance.
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		The Prophet Muhammad Dies



		
Muhammad was known as the prophet and founder of Islam. He lived in what is now Saudi Arabia and spread the message that later became the Quran. After his death, Islamic armies conquered much of the Middle East. The Islamic Empire became very powerful in areas like modern-day Egypt, Iran, Syria, and eventually, Indonesia, Malaysia, and other regions in Southeast Asia.
The caliphs of the Islamic empire constructed dazzling
mosques. The city life in places like Baghdad,
Damascus, and Cairo was bustling. Scholars
studied Greek, Iranian, and Indian texts, and
philosophers and scientists wrote new works
in Arabic. As the Islamic world spread, so did
Western Christendom. This resulted in great
religious clashes called the Crusades.
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Charlemagne Becomes the King of the Romans



		
Charlemagne, also known as Charles the Great, was the king of the Franks for 29 years before he was declared emperor of the Romans in 800 CE. He spent the first part of his reign conquering surrounding kingdoms. Before he became emperor of the Romans, he defeated the Lombards in northern Italy, Bavaria in Germany, and the Saxons in modern England. He converted these areas to Christianity, and they became known as the Carolingian Empire. Charlemagne oversaw a lot of societal changes in Western Europe. He was devoutly religious and made it his goal to strengthen Christianity throughout his empire. He also established a library in Aachen, improved Latin literacy, standardised the measurement system in his kingdom, and improved trade practices. He was considered the father of the French and German monarchies. After he died in 814 CE, his empire quickly fell apart.
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Religion: The Holy Roman Empire and The Catholic Church



		The Holy Roman Empire was extremely powerful and ruled over much of Western and Central Europe starting in 800 CE. Pope Leo III needed help from the Frankish king Charlemagne, and in return, he offered him the title of Emperor of the Roman Empire. A century later, the Holy Roman Empire became an official state under the rule of Otto I. The empire’s objective was to spread Christianity across the world. They took control of many territories to the north and east of Italy for hundreds of years in the name of God. The Holy Roman Empire sent knights and laymen on Crusades in the East for two full centuries. Christians in Europe also had to pay a ‘tithe’ to the church, or ten percent of their wages. The Catholic Church, meanwhile, did not have to pay any taxes. The Church was incredibly wealthy and built great cathedrals and relics to honour the saints and God. Eventually, the emperors had singular control of most of the Holy Roman territory and could dismiss popes when it pleased them.
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Vikings Sack Paris



		By the middle of the 9th century, Charlemagne’s grandson, Charles the Bald, was ruling Western Francia. The Franks continued to suffer after Charlemagne’s death. Meanwhile, Norse Vikings were laying siege to many areas around England and western Europe. Viking king Reginherus wanted revenge on the Frankish king for having broken a promise four years earlier. The Vikings also considered the Franks as enemies because Charlemagne had defeated and killed many of the Saxons in the Saxon Wars. In the spring of 845 CE, Reginherus led over 120 ships up the River Seine. He and his men invaded Paris, burned the city, and took prisoners. They demanded that King Charles pay them 7,000 livres of silver and gold. He complied, and the Vikings left and sailed for home.
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		The Dawn of Feudalism



		
Feudalism refers to the system of power and money that was first put into place during the High Middle Ages in France in about 900 CE. Under the feudal system, all of the land belonged to the king. He kept one quarter for himself, then gave smaller portions of the land to barons if they pledged fealty to him. This meant that they had to be loyal to him and provide knights and money to the king when he needed it. Barons could then give some of this land to the knights. Knights had to promise to protect the baron, his family, and the manor at all costs. Last came the villeins, who were also known as serfs. They had to work the land and had very little power over their lives. They even had to ask permission to marry.
The feudal system later spread to England when William the Conqueror took control after the Battle of Hastings. The class system remained the same for much of the Medieval era.
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Knights, Castles, and the King’s Court



		A common myth paints a picture of the medieval times as only knights in castles. In reality, knights and castles were just a part of the rich history of the Middle Ages. That said, nobility and rank was a very important part of the medieval era and culture in Europe. After feudalism became the power system that dominated the empires in England, France, Germany, Italy, and beyond, knights became the main protectors of the elite class. Barons and nobles lived in castles given to them by the king. Knights usually lived with the nobles they were sworn to protect as well. These castles were fortified homes with towers landings where guards could watch for approaching enemies. Castles had a moat filled with water and a drawbridge leading up to the front gate. These grand fortresses also had guard walls, keeps, battlements, and arrow slits. Inside, they had large dining halls where the inhabitants of the castle would have feasts and dine together. Knights also kept in shape by jousting during tournaments. Tournaments were always entertaining for the townspeople. They were also expected to uphold a code of chivalry, which was all about honour.
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		The Battle
of Hastings



		
William I was the Duke of Normandy in France when the king of the Saxons died in England. William believed he had a claim to the English throne. However, when Harold of Wessex was crowned king instead, William I invaded. Both the Pope (Alexander II) and the Holy Roman emperor supported him. With the help of barons and knights from Brittany, Flanders, Spain, Italy, and France, William I defeated Harold and his army. It was a violent battle, and many members of Harold’s military forces died. When the French Duke became the king of the country, England experienced a cultural transformation. The Norman king made French the official language of his court. The language of the Anglo-Saxons began to mix with French, which gave rise to modern English.
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The First Crusade



		In 1087 CE, a tribe of Turkish-Muslims called the Seljuks took over the city of Jerusalem. Jerusalem had previously been the capital of the Holy Land, which was under Christian control. At the time, there were two main Christian powers: the Catholic Church in the West and the Orthodox Church in the East. The king of the Byzantine Empire, Alexios I Komnenos, ruled over the Orthodox Christians. He asked Pope Urban II in Rome to help his kingdom win back the city and the land around it. Pope Urban II agreed and sent thousands of soldiers to the Middle East. Their goal was to defeat the Muslim tribe in power and drive them away. The Pope called on knights in the West to embark on a ‘pilgrimage’ to prove their faith. About 60,000 crusaders responded to his request. They travelled across Europe, waging war with several other cities along the way. Finally, after two years and a lot of violence, they arrived in Jerusalem. The Crusaders and the Muslims fought a bloody battle, and many people died. The Crusaders won in the end, and the Muslims were forced out of the Holy Land’s capital. Christians ruled again, but only temporarily.
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The Crusades



		The Crusades were a series of religious wars between the Holy Roman Empire in Europe and the Islamic Caliphate in Jerusalem and the Middle East. There were nine major crusades over a period of two full centuries. The First Crusade, which took place at the end of the 11th century, initiated the violent custom of knights and regular citizens making a ‘pilgrimage’ to the Holy Land. On the way, they often fought or exploited villages. Some people went with the motive of saving or protecting Christians living in the Islamic East. The Ninth Crusade was also the last. It took place between 1271 CE and 1272 CE. After the French king Louis IX failed to capture Tunis in the Eighth Crusade, Prince Edward of England sailed east to fight the Baibars. He did not succeed either, and eventually the Sultan defeated the last Crusader state existing in the east. The spirit of the Crusade Era and related pilgrimages died shortly thereafter.
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Trade Expansion



		The Crusades kept pushing eastward throughout the 12th century. Although they engaged in religious wars, they also established trade relationships with many of the cities in the Middle East. The Byzantine Empire began trading regularly with Western Christendom over the course of the Middle Ages. Merchants sailed east, and then brought goods like olive oil, wine, and textiles back to Europe. Traders also sold and bought slaves, horses, metals, and other precious goods. England was growing, too. Many kingdoms in Europe began trading with them for wool, grain, and silver. These cities would then host weekly markets where vendors sold their goods to people willing to buy them. They were full of items from all over the world and bustling with activity. Eventually, the Byzantine and Holy Roman Empires began building trading posts in the harbours of cities on the water. Certain merchant families became a lot wealthier, as well as the kings in power. The increased contact between different cultures led to many societal transformations as well.
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Richard the Lionheart Becomes King of England



		Have you ever heard stories about the daring English king, Richard the Lionheart? After William I died, the Normans remained in power for several more decades. Between the mid-11th century and end of the 12th, the English throne changed between houses or monarchies more than once. In 1189 CE, a man named Richard I became king after he overthrew his father. He was known as a brave soldier and a fierce fighter. His nickname was Richard the Lionheart. After he was crowned, Richard I joined the Third Crusade to free the Holy Land. Legend tells of his adventurous and fearless deeds, but the Crusaders did not succeed in taking Jerusalem. He was later captured on the way back to England, and the kingdom had to pay a heavy ransom to get him back. Many say he spent very little time in England throughout his 10-year reign. He died at the age of 41, with his brother John rising to the throne after his death.
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Architecture and Art: The Medieval Cathedral and Mosaics



		Christian worshippers wanted to display their devotion to their religion, so they built grand cathedrals to honour God. These cathedrals were built in the Romanesque style. Around 1200 CE, the rounded arches of Romanesque cathedrals became pointed, known as the Gothic Style. Canterbury Cathedral in England and the Abbey Church of Saint-Denis in France are two examples of famous Gothic cathedrals from this era. Most art of the era was made for religious purposes. People painted stained glass windows and made mosaics with scenes from the Bible. They told stories about Christian history to those who could not read. Scholars also painted and wrote prayers and stories in beautifully painted books called illuminated manuscripts. In the Eastern Orthodox tradition, artists painted saints or the Virgin Mary for people to worship. They still did not have an understanding of perspective or proportions, so many of the figures differed greatly in size or appeared flat or misshapen.
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Genghis Khan Establishes
the Mongol Empire



		As the 13th century began, many kingdoms in Europe were still trading, expanding, and warring with their religious enemies. Meanwhile, on the central Asian steppe, a local warrior and warlord named Temujin was in the process of uniting all the nomadic tribes that lived in the area. He established the kingdom of Mongolia and was proclaimed Chinggis Khan. Today in the West, we know him as Genghis Khan. Genghis Khan started out ruling about one million people, but his empire grew rapidly. His army rode horses, and his soldiers were expert archers. They raided various dynasties in China and then expanded west, where they defeated many different empires. Khan’s wars were brutal, and the casualties were extremely high. Before his death in 1227 CE, he ruled a territory that was about the same size as the continent of Africa. Although he is remembered as a violent and ruthless ruler, Genghis Khan was considered a military and political genius. He abolished inherited aristocratic titles, banned the enslavement of Mongols, and ordered the adoption of a writing system, among many other accomplishments.
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The Mongol Hordes



		
How did the Mongols manage to conquer Asia, the Middle East and parts of Eastern Europe? Genghis Kahn and his generals had a genius for combining their strengths in horsemanship and archery with battle tactics learned from other cultures. Often they were able to defeat much larger armies by training hard but also allowing commanders the freedom to adapt their tactics as battles developed. Discipline was important but not overly rigid and this kept morale high. However, absolute loyalty to the cause was expected: If one Mongol soldier ran from battle he was executed along with every other soldier from his squad of ten (called an arban).
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The Magna Carta Is Signed



		Do you know what your constitution says? The first European constitution was called the Magna Carta. The Magna Carta was written in Latin and had 63 clauses. This document was very important. It gave many people in England their rights as citizens. It also stated that the king had to abide by the law, just like everyone else. It was written in 1215 CE under King John, Richard the Lionheart’s brother. King John originally signed the document to keep peace in his kingdom after the people and nobles almost revolted. A few centuries later, the Magna Carta became the basis for common law practices in England. A lot of the document addressed property rights and taxation law, but the liberties only applied to the elite classes. That changed after time, but for many years, the nobles believed that only they deserved rights. Later, American revolutionaries were inspired by many of the ideas found in the document. These ideas helped them write the Declaration of Independence in 1776.
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Entertainment in the Middle Ages



		Life may have been hard in the Middle Ages, but people always found a way to entertain themselves. Festivals, tournaments, markets, banquets, and games were a frequent part of people’s everyday lives. Jousting competitions, archery contests, and hammer throwing were among the many physical sports that people in the medieval times played. There were several board games back then that we still play today. Chess and backgammon were popular with everyone. They also played games like knucklebones, which uses dice, and the philosopher’s game, which involved strategy and numbers.



		People loved to watch performances as well. Jesters, mummers, minstrels, and troubadours were always putting on plays and shows at markets, festivals, and fairs. At the end of every harvest, dancers celebrated by weaving colourful ribbons around a May Pole.
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Marco Polo Sails to Asia



		Marco Polo was raised by jewellery merchants in Venice, Italy. In 1271 CE, he set sail with his father and uncle for China. Their purpose was to inform people in the East about Christianity and life in the West. It took the sailors four years to reach the Far East. Genghis Khan’s grandson was ruling the empire at the time. His name was Kublai Khan. Marco Polo soon rose to importance in Kublai Khan’s court, and he travelled to India, Burma, and Tibet on missions for the king. The great explorer stayed in China for 17 full years! During that time, he learned a lot about the sophisticated culture of the Mongolian Empire. When he returned home, even Marco Polo’s own family did not recognize him. He wrote a book called ‘The Travels of Marco Polo’, which told all about his adventures. The book sold thousands of copies, but many people did not believe his stories. Regardless, Marco Polo was the first person to bring a real account of the Mongolian Empire and life in China to the Vatican and the Holy Roman Empire. More explorers and merchants became curious, and a trade relationship established between the two empires.
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The Beginning of the Hundred Years’ War



		The Hundred Years’ War was a century long dispute between England and France over who had the right to claim to the French throne. Historians believe the war may have begun as early as the 1100s, but it technically lasted from 1337 CE to 1453 CE. In the centuries leading up to the war, many members of the French and English nobility either had titles or had blood relatives in both countries. This often led to confusion over who had the legitimate right to rule when a king died without an heir. When King Charles IV died in 1328 CE, his English nephew, Edward III and Philip III’s grandson, the Count of Valois, began fighting over the throne. The war was expensive and lasted generations. The house of Valois eventually won the French crown, and the English army retreated to their homeland. This marked the beginning of a period in which England focused on problems going on inside the country. They became isolated and less interested in international conflict.
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Children in the Middle Ages



		In the Middle Ages, the class system was extremely divided between the wealthy nobles and the ‘commoners’, who were oftentimes surfs. It was more difficult for children to make it to adulthood as well. Health care and medical practices at the time were not very sophisticated, so illnesses were sometimes fatal. Childhood was also viewed differently at the time. Especially among poor families, children were expected to work or at least contribute to the family income. They took care of their siblings, cooked, carried items, and tended the animals. For play, they might have made toys and games from materials found around the house or outside. Children of nobility often spent their days studying Latin and reading the Bible. Sometimes noble boys were sent to other barons’ manors to learn how to become successful adults. They might have play-fought with swords or ridden wooden horses, while girls learned to sew, sing, cook, and keep the house.
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The Bubonic Plague



		About ten years after the beginning of the Hundred Years’ War, a horrible disease called the bubonic plague reached Europe. It first hit China in 1333 CE and travelled across the globe with ships sailing from the Black Sea. The plague struck India, Persia, Syria, and Egypt before reaching ports in Italy. At first, the disease was carried by rats that lived on the traveling ships. However, it quickly began to infect people in every city where the boats landed. Also known as the Black Death, the bubonic plague killed more than 20 million people in Europe over a period of five years. It is widely believed that it took the lives of more than 30 percent of Europe’s population. Some historians even estimate that it killed as many as half of European inhabitants. People were terrified by the bubonic plague. They believed it was God’s way of punishing them for their sins. They held rituals to beg for forgiveness. In reality, it was highly contagious due to unclean living habits and conditions and the overpopulation in cities. King Edward III and other rulers eventually ordered the streets to be cleaned. The deaths decreased and finally stopped by the early 1350s.
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The Plague Reaches Norway



		For many years the people of Scandinavia thought they had been spared the spread of the Black Death. But in 1349 CE a ship from England, infested with rats and crewed by plague-infected sailors, docked in Bergen, much to the horror of the city’s inhabitants. From there the plague spread along the coast both Northwards and Southwards. Winter halted the spread somewhat but eventually it became unstoppable and some historians believe half the population of Norway died from the plague during this period.
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The Death of Joan of Arc



		If you think Richard the Lionheart was daring, have you ever heard of Joan of Arc? Joan of Arc was born in the 15th century, while the Hundred Years’ War continued in France. By 1422, the English monarchy controlled much of northern France. They had conquered Paris and a region called Aquitane, and they continued taking control of land. In a region called Domremy, France, a 16-year-old girl named Joan began having visions. She believed she was hearing the voices of Christian saints. These voices ordered her to help Charles, the French dauphin, claim the throne. She petitioned Charles and asked him to provide her with an army. After initially rejecting her, he eventually agreed. She and her army headed toward Orleans, where she supplied French troops with more supplies and aid in battle. Because of her help, the French army won that day. Charles VII took the throne in France after a lot of fighting. In May 1430, after leading several battles for the French, Joan was captured by English soldiers. They tried her for heresy and witchcraft, but the king was really just furious that she had fought against him. Joan of Arc was then burned at the stake. In modern times, Joan of Arc is considered a hero and a saint.
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The Ottoman Empire Captures Constantinople



		The Ottoman Empire was the largest and most powerful group of Islamic-Turks in Eastern Europe. The Ottoman Empire originally gained power when the empire of the Seljuk Turks fell apart. As you probably remember, the Seljuk Turks fought against the Crusaders for many centuries in Jerusalem and the Holy Land. Constantinople was the capital of the Byzantine Empire for hundreds of years. It represented the expanse of Christendom in the East. It was the one city that had not fallen to the Ottomans since their leader, Mehmed II, began taking over territories in Asia Minor around 1450. When the Ottoman military started advancing on the city in 1453, Emperor Constantine XI called on all of his men to fight. The Ottoman Empire was determined though, and eventually they took over the city. Many historians mark the end of the Byzantine Empire as the end of the Middle Ages as well. Christendom no longer had territory in the East, and not long after, the dawn of the Italian Renaissance began to change society and culture in the West.
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Inventions of the Middle Ages



		Many people mistakenly think that the Middle Ages reversed or paused all of the progress and contributions that the Greeks and Romans made to civilization. Actually, medieval times were full of creativity and resourcefulness. Many inventions that we still use today came from people in the Middle Ages. One of the most important inventions was the mechanical clock, which was created around 1300 CE. These clocks replaced hourglasses and changed the common perception of time! Other inventions that can be credited to the medieval times include the heavy plough, the wheelbarrow, the pinhole camera, soap, windmills, surgical instruments, an early flying machine and the system of numerals that we still use today. Many of these innovations came from Arabic scholars and inventors in the Middle East. The Mongolian Empire was also the first to use paper money.
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The Invention of the Gutenberg Printing Press



		Long before books were easy to find, people did not have access to written stories or texts. In 1450, however, Johannes Gutenberg invented a machine called the printing press. This innovation used letter blocks to copy and print texts more efficiently. Soon, everyday people could buy books and read them at home. The Bible and works by famous Italian authors like Francesco Petrarch and Boccaccio were among the most popular. The printing press allowed societies across Europe to learn about the ideas of the Italian Renaissance, which had begun in the mid-14th century. The Renaissance favoured the learnings of Greek and Roman philosophers and writers, and encouraged a lot of societal progress across the world.
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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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