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Almost everyone has a favourite T-shirt that they love to wear. T-shirts are not only comfortable, but also fun to wear because they come in so many different styles. Some have bright, eye-catching colours or fun pictures that make us smile. You might even have a special one that you got as a souvenir on a holiday, which reminds you of happy memories. The softest and stretchiest T-shirts, which feel great against your skin, are usually made from a natural material called cotton. But have you ever wondered how cotton, which starts as a fluffy plant, becomes the T-shirt you’re wearing right now? It’s quite an interesting journey, and we’re going to learn all about how T-shirts are made, step by step.
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The story of your T-shirt begins with the cotton plant, where cotton fibres grow inside seed pods. These plants are quite particular about where they grow best. They really like warm weather and thrive in hot climates where there’s plenty of water. In fact, cotton plants can grow quite tall, reaching a maximum height of around 1.8 metres (or 6 feet)—that’s probably taller than you! If you saw a cotton plant, you’d notice its big, beautiful leaves. These leaves are shaped like hearts, which makes the plant look quite pretty.



		
The cotton plant also has flowers, which are a bright white colour. These flowers are not just for show. They play a crucial role in making the cotton fibres we need for our T-shirts. But before the flowers can produce cotton, something very important needs to happen: they must be pollinated. Pollination is like a magical process in nature that helps plants make seeds and grow new plants.
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Inside each cotton flower are tiny grains called pollen. These grains are super important because they help the plant make seeds, which will grow into new cotton plants. But here’s the tricky part: the pollen needs to travel from one flower to another. How does it do that? Well, the cotton plants have a clever trick. They invite flying insects, especially bees, to come and visit their flowers. The flowers have sweet nectar inside that the bees love to eat. While the bees are enjoying their snack, they get covered in pollen on their fuzzy bodies. Bees are naturally very hairy, which makes them perfect for collecting pollen. Then, when they fly to the next cotton flower for more nectar, some of that pollen falls off onto the new flower. This process of moving pollen from one flower to another is called pollination. The pollen from one plant helps another plant make seeds. It’s a perfect example of how different parts of nature work together.
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After pollination, the cotton plant starts to grow something very special. The seeds begin to develop inside a small, green pod called a boll. As the boll grows, the cotton plant fills it with soft, fluffy white fibres. Long ago, before people started growing cotton on farms, cotton plants grew wild in nature. When the bolls were fully grown and opened up, the wind would catch the fluffy cotton fibres and carry them high into the sky. It was nature’s clever way of spreading its seeds to new places.
As the cotton fluff flew through the air, it would carry the seeds inside it to far-off locations. When the seeds landed in a good spot, they could grow into new cotton plants. But nowadays, things are a bit different. People have been growing cotton on farms for a very long time. Over many years, farmers have chosen the best cotton plants to grow more of, which has changed the cotton plant a little bit. The cotton bolls have become bigger and heavier. This means they produce more cotton, which is great for making lots of T-shirts. But it also means the cotton doesn’t fly away in the wind any more. Instead, farmers pick the cotton when it’s ready, making sure none of it gets lost.
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When it’s time to harvest the cotton, farmers have an important job to do first. They need to take all the leaves off the cotton plants. This process is called defoliation, and it’s really helpful because it makes the fluffy cotton bolls easier to see and pick. On most modern farms, big harvesting machines do the job of collecting the bolls. These machines can pick a lot of cotton very quickly. However, in some places around the world, workers still pick the cotton by hand, just like people did long ago. It’s careful work that takes a lot of time and skill. Once the cotton is picked, whether by machine or by hand, the fluffy puffs are pulled out of the bolls and piled into big heaps called modules. These big piles of cotton are then ready to be taken to a factory. At the factory, the cotton will go through many changes before it becomes the thread used to make your T-shirt.
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At the factory, the cotton goes through several steps to become thread, and each step uses a different machine. The first machine the cotton meets is called a ‘gin’. This gin is a special machine invented a long time ago to clean cotton quickly. Inside the gin, there are big rollers that squeeze the cotton fluff. As it’s squeezed, all the soft fluff goes one way, while everything else, like tiny sticks, leaves and even dirt, goes another way. This process cleans the cotton. The gin also removes the seeds from the cotton fluff. You might think these seeds are just thrown away, but that’s not the case at all. People have found clever uses for them. Some of the seeds are used to make cooking oil, while others become food for farm animals. After the gin has done its job, the clean cotton fluff is squeezed tightly together into a big bundle called a bale. The cotton in these bales is now clean and ready for the next machine in the process.



	


		
			[image: ]
		

		
			[image: ]
		

		
The next step in the cotton’s journey is really interesting. The clean cotton moves to a machine called a carding machine. This machine works a bit like a giant comb. It takes the cotton fluff and gently combs it, separating the fluffy mass into individual strands or threads. As it combs, it also lays these threads straight, all pointing in the same direction. Then, it twists these straight fibres together into a big, soft rope. This rope then goes to another machine that transforms the rope into fine thread. How does it do this? Well, it grabs the long bits of fluff and wraps them around each other, twisting them tightly together. As the machine does this, the cotton fibres lock together, forming one long, continuous piece of thread. It’s pretty incredible when you think about it. The cotton has gone from being a fluffy ball that grew on a plant, to a cleaned and combed mass, to a rope and now to a fine thread—all thanks to these clever machines! Finally, this machine winds the newly made thread onto a big spool. Now the cotton, which started as fluffy balls in the field, has become a long, strong thread that’s ready to be woven into cloth.
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The final step in turning cotton into fabric happens on a machine called a loom. The loom is like a giant weaving machine that takes all those threads we made and weaves them together to create cloth. The loom takes some threads and arranges them up and down. These are called the warp threads. Then, it takes other threads and weaves them back and forth through the warp threads. These are called the weft threads. By doing this over and over, very quickly, the loom creates a big piece of fabric. The fabric that



		comes off the loom is very long and very wide—much bigger than any T-shirt! Once the weaving is complete,



		
the fabric goes through a few more steps. First, it’s washed to make sure it’s clean. Then comes one of the most exciting parts, which is to dye the fabric. This is where the cloth can become any colour we want, from bright reds and blues to soft pastels or even black. Some fabric even goes to another machine to have patterns printed on it, like stripes or polka dots. Sometimes, other special treatments are added to make the fabric extra soft or give it a shiny appearance. After all these steps, the fabric is carefully dried. Finally, this long piece of coloured, treated fabric is wound into big rolls called bolts. At last, after its long journey from plant to thread to fabric, it’s ready for the final step—being turned into a T-shirt!



	


		
			[image: ]
		

		
Now that we have our fabric, it’s time to turn it into T-shirts. Most T-shirts are made by hand, usually in big factories where lots of T-shirts are made every day. The process starts with cutting the fabric into pieces. These pieces are carefully shaped to become the different parts of a T-shirt—the front, the back, the sleeves and sometimes a pocket.



		Then comes the really skilful part—sewing all these pieces together. Factory workers use sewing machines to do this job. These machines work a lot like the ones people might use at home, but the workers who use them are incredibly skilled. They can sew so quickly and accurately that they can make hundreds of T-shirts in just one day! That’s pretty impressive, isn’t it? But the process doesn’t always stop there. Many things can be added to make each T-shirt special. Some might get lace added around the collar for a fancy look. Others might have a cool picture or design printed on the front. Once the T-shirt is complete, it gets carefully folded, packed up and sent off to shops. Now it’s ready and waiting for someone like you to buy it and wear it!
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When you put on your favourite T-shirt, it’s amazing to think about all the people who worked hard to make it for you. The journey of your T-shirt started with farmers who grew the cotton plants and took care of them as they grew. Then there were the people who collected the fluffy cotton from the plants when it was ready. After that, many skilled workers operated the different



		machines that turned the cotton into thread and then into fabric. And let’s not forget the clever people who designed the T-shirt and decided what colour it should be or what picture should go on it. Finally, there were the talented people who carefully sewed each T-shirt together by hand. All these people, working together, have created the soft and comfortable T-shirt that you enjoy wearing. Next time you put on your favourite T-shirt, take a moment to think about its incredible journey. From a tiny seed to the shirt on your back, it’s been quite an adventure! Isn’t it wonderful to know how much work and care goes into making something we use every day?
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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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