

    

    

    
    
  Who Was Benjamin Franklin?

 

    

  Benjamin Franklin was one of America's most famous men during the eighteenth century. He was a witty and talented writer, a scientist and inventor, and an important statesman and politician.

   

  Benjamin was a printer by trade, but once he made his fortune, he began working on scientific inventions. His hard work, eagerness to learn, and community spirit made him one of America's most respected men.

 

    
  Many people think Benjamin Franklin was a president of the United States. He never was, although he was worthy of the role!

 

  



    

    

    
    
  Early Life

 

    

  Benjamin was born in Boston on January 17, 1706. His parents, Josiah and Abiah Franklin, had ten children together. Josiah also had seven children with his first wife, Anne, who sadly died. Benjamin was Josiah's fifteenth child and youngest son.

 

    
  As a child, Benjamin wanted to be a sailor, but his father did not approve. One of his older sons from his first marriage, Josiah, Jr., was lost at sea when he was just 29. Josiah hoped his youngest son would become a preacher.

 

  



    

    

    
    
  Growing Up

 

    

  When Benjamin was 10, he left school to help with his father's business making soap and candles. Benjamin loved to read, and for the rest of his life he gave himself an education.

 

    

  When Benjamin was 12, he went to work as an apprentice at a print shop run by his brother James. He learned a lot about newspapers, but it was gruelling unpaid work and the brothers often quarrelled. James wanted Benjamin to obey him, while Benjamin expected fairer treatment.

 

    
  When James refused to publish Benjamin's writing, he wrote letters to the newspaper under a false name. The letters were popular, but not with James when he found out!

 

  



    

    

    
    
  Starting Out

 

    

  At 17, Benjamin ran away to Philadelphia. He worked for a printer and stayed with a man named John Read. Benjamin became friends with John's daughter Deborah. Within months he proposed to her, but Deborah's mother refused him.

   

  A wealthy man encouraged Benjamin to travel to London to gain the contacts needed to start his own business. Benjamin became stranded in London with little money. He worked at a printers for two years and then borrowed funds to return home. Meanwhile, Deborah had married a man named John Rodgers.

 


    
  Although Benjamin only spent two years at school, the experience sparked his curiosity and love of learning. He even taught himself to read French, Latin, Italian and Spanish!

 

  



    

    

    
    
  Raising a Family

 

    

  Luckily Deborah's husband didn't stay for long. He owed money and fled to Barbados, leaving Deborah behind. Although she was technically still married, Benjamin and Deborah had a common-law marriage in 1730.

   

  They went on to have a son, Francis, and a daughter, Sarah. Tragically, Francis died from smallpox at the age of four. The couple also raised Benjamin's other son, William, from a previous relationship.

 

    
  Benjamin spent 27 years of his life living in other countries and crossed the Atlantic eight times! Deborah sadly died of a stroke in 1774, while Benjamin was in England. He returned home the year after her death.

 

  



    

    

    
    
  Success Story

 

    

  When Benjamin was just 23, he bought the Pennsylvania Gazette. Thanks to his hard work and dedication, it became one of America's most successful newspapers.

   

  Benjamin began printing books, too. Before long he was the official printer of Pennsylvania, and one of the state's richest men. By 1748, at the age of 42, he had made enough money to retire. He began focusing on scientific research and inventions.

 

    
  For over 100 years, Benjamin Franklin's portrait has appeared on the back of the US $100 note in recognition of his achievements.

 

  



    

    

    
    
  Lightning Sparks

 

    

  Benjamin is famous for his experiments with electricity. He proved, for example, that lightning is a type of electricity. He had noticed their similar colour, noise, and crooked path.

   

  In 1752, Benjamin and his son William flew a kite during a thunderstorm. Although it was dangerous, they attached a metal key to the kite with a piece of wet string. The kite wasn't struck by lightning, but when Benjamin touched the key, he noticed a spark and saw the string's fibres "standing on end."

 

    
  Franklin was the first person to use the terms 'positive' and 'negative' to describe the nature of electricity. He also coined the terms 'battery' and 'charge'. Today, the term 'franklin' is a unit of electric charge.

 

  



    

    

    
    
  Fire Protection

 

    

  The wooden buildings in eighteenth-century American cities were vulnerable to fire started by lightning strikes. Benjamin proposed a device that would transfer the electrical charge of lightning straight to the ground, instead of setting a building alight.

   

  Benjamin created a lightning conductor, a sharp metal rod fixed to the top of a building and wired to the ground with a cable. Look at tall buildings and church steeples. You'll see many buildings are now protected, as well as the people inside.

 

    
  In 1753, Franklin was given the Copley Medal, a prestigious award from the Royal Society in recognition of his work with electricity. He became a Fellow of the Society in 1756.

 

  



    

    

    
    
  Swimming Aids

 

    

  Benjamin's earliest invention was created when he was just 11 years old. As a child, he loved to swim and he taught himself different swimming strokes.

   

  Benjamin had the idea of making two wooden 'fins' to help him swim faster. He created two oval pieces of wood with thumbholes, one for each hand, a bit like painters' palettes. Later, he developed fins for his feet, too. Benjamin did swim faster, but he complained that his wrists got tired!

 

    
  Throughout his life, Benjamin believed in the health benefits of swimming. He has since been recognised by the International Swimming Hall of Fame and the United States Swim Schools Association Hall of Fame.

 

  



    

    

    
    
  Sharp Eyes

 

    

  As Benjamin got older, he had trouble with both distance and near vision. He was tired of constantly changing his glasses and thought there must be a better way!

   

  In 1784, Benjamin asked his optician to use the lenses from his reading glasses and long-distance glasses, sliced horizontally and remade into a single pair. He used the top lens for distance and read clearly through the bottom lens. We now call these bifocal lenses.

 

    
  Today, you can get bifocal contact lenses as well as glasses. In 2006, researchers in Arizona, USA, even designed glasses with lenses that could change from far-sighted to near-sighted with the push of a button, with the potential to automatically refocus in the future.

 

  



    

    

    
    
  Warm as Toast

 

    

  Pennsylvania has very cold winters and in Benjamin's day, wood fuel was in short supply. Benjamin set about inventing the Franklin stove, a metal-lined fireplace that was more efficient at creating heat with less fuel.

   

  Instead of all the heat going up the chimney, Benjamin's stove radiated heat back into the room. It also produced less smoke than a traditional fireplace, making it very popular indeed!

 

    
  Modern wood-burning stoves were developed using Benjamin's design. The fire is safely enclosed inside a cast-iron box that radiates heat from all sides. An adjustable airflow controls the rate at which the fuel burns.

 

  



    

    

    
    
  Making Music

 

    

  Benjamin taught himself several musical instruments and even created an instrument of his own! He had seen musicians making sounds by rubbing the rims of water-filled glasses.

   

  Benjamin asked a glassblower to create different-sized bowls and arrange them on a rotating shaft, spun by a foot pedal. By touching the edge of the spinning bowls with wet fingers, the 'glass armonica' could be played.

 

    
  The word 'armonica' comes from the Italian word for 'harmony'. Mozart and Beethoven both wrote music for the glass armonica, but the instrument has now largely been forgotten.

 

    
  The glass armonica was banned in some towns when it was thought to bring about ill effects. Some people thought the high-pitched sounds awakened the spirits of the dead or had magical powers.

 

  



    

    

    
    
  Measuring Miles

 

    

  In Benjamin's day, mail was carried by anyone who could take it. Piles of letters were left at inns or taverns. The British government asked Benjamin to look at improving America's postal system.

   

  Benjamin began measuring and recording the roads between Philadelphia and Boston. He used a geared device attached to the rear wheel of his horse carriage. When the wheel turned 400 times, the 'odometer' would click to measure a mile.

 

    
  Benjamin went on to become America's first Postmaster General in 1775. He started regular mail deliveries, with a charge based on distance and weight.

 

    
  Although similar devices have been made, Benjamin's 'odometer' was the first to be put to practical use. Today, odometers in cars are mostly electronic.

 

  



    

    

    
    
  Reaching Out

 

    

  Benjamin was nearly six feet tall, but that didn't stop him inventing a device for reaching tall shelves! His love of books meant his bookshelves were piled high.

   

  To avoid using a stepladder, Benjamin created a 'long arm', a piece of wood with two 'fingers' on the end. By pulling on a cable, Benjamin could 'pinch' the fingers together to grab a book.

 

    
  Today, people with dwarfism sometimes carry a reaching arm to open door handles and pick up other items. Litter pickers are another version of a reaching arm; they save bending down all the time!

 

  



    

    

    
    
  Helping Hand

 

    

  We also have Benjamin to thank for the rocking chair. His library chair changes into a stepladder, great for reaching more books!

   

  Benjamin also published a chart of the Gulf Stream, a warm ocean current in the Atlantic Ocean that affects weather patterns. His drawings were the first to show this ocean current's path and location.

 


    
  Franklin never patented his inventions. He preferred to share his ideas without charge. In fact, he said, "As we benefit from the inventions of others, we should be glad to share our own ... freely and gladly."

 

  



    

    

    
    
  Giving to Others

 

    

  Benjamin started many important institutions that changed people's lives. He is famous for helping to found America's first public library, first public hospital, first university, one of the first voluntary fire services, and a police force.

   

  Benjamin also started projects to pave, clean and light Philadelphia's streets. The city would have been lost without him!

 

    
  Books were rare and expensive in Benjamin's day. The idea of a lending library with free books made reading affordable for the first time.

 

    
  Franklin loved to play chess and was very good at the game! In 1999, his skills were recognised when he was inducted into the United States Chess Hall of Fame.

 

  



    

    

    
    
  Public Duty

 

    

  Benjamin served many roles in government and represented his country abroad. He persuaded the British parliament, for example, to repeal the 'Stamp Act' law, which required Americans to pay taxes on the use of printed paper.

   

  During Benjamin's lifetime, it was common to employ slaves at work and at home. Benjamin began to realise this was wrong. He freed his own servants in the 1760s and campaigned for slavery to be abolished.

 

    
  When America separated from British rule, Benjamin was the only Founding Father to sign all four key documents: the Declaration of Independence, the Treaty of Alliance with France, the Treaty of Paris, and the United States Constitution.

 

  



    

    

    
    
  Famous Words

 

    

  For 25 years, Benjamin published a yearly book called Poor Richard's Almanack, using the name Richard Saunders. These books were full of practical information as well as some of Benjamin's wise and witty sayings. Here are just a few of them.

   

  "Early to bed and early to rise, makes a man healthy, wealthy and wise."

   

  "Well done is better than well said."

   

  "An investment in knowledge pays the best interest."

   

  "You may delay, but time will not."

   

  "Never leave that till tomorrow which you can do today."

 


    
  Today, Benjamin Franklin is remembered in the names of many towns across America, as well as buildings and institutions. The first major bridge to join Philadelphia with New Jersey, for example, was named Benjamin Franklin Bridge in his honour.

 

  



    

    

    
    
  Resting Place

 

    

  Benjamin died on April 17, 1790 at the age of 84, after suffering poor health. About 20,000 people attended his funeral as the city of Philadelphia mourned. Benjamin was buried next to his wife Deborah.

   

  Benjamin left a large amount of money to his birth city, Boston, and his home city, Philadelphia, to be invested over many years. Some of the funds have been used to found organisations such as The Franklin Institute in Philadelphia, a centre of science education and research.
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      '.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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