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What is a Robot?





I’m not going to tell you straight away. The idea is that you have a think about what you imagine a robot actually is.




Is it something made of metal?


Is it mechanical?


Can it walk?


Can it talk?


What does it do?


Does it clean up after you?


Does it build things?


Does it destroy things?


Is a robot even an ‘it’?


And what’s ‘it’ anyway?
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Too many questions? Sorry, that was another one. Let’s take a breath, do some light stretches and turn the page.
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Please wait while robot-book computes your questions . . .


Loading answer 1 of about a million.


Here’s the first thing you need to know.


Robots are awesome. OK, that’s not really an answer.


Robots are lots of different things. They are mechanical. They tend to do things for humans and sometimes they do them faster, more accurately, or for longer than a human can. Sometimes they do jobs that are just too dangerous for humans to do. All of these things put together are sometimes referred to as the 4 D’s . . .




1D: Dumb


2D: Dull


3D: Dirty


4D: Dangerous





If a task is any of these 4 D’s then it’s probably better to get a robot to do it.
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These 4D tasks range from repeating the same action thousands of times, over and over again, in a factory, to diving to the bottom of the deepest ocean to explore the seabed.


We’re pretty used to seeing machines around us that have been programmed to carry out tasks, like washing machines, dishwashers or even cars that can park themselves. But are these robots? Not really, but they are pretty close to being robots because they are programmed to do jobs that would be boring or repetitive for us humans to do.


You might even have a robot of your own at home that you have built or that you program to do things. Robots are increasingly becoming part of our daily lives and aren’t just for us to play with. They can build cars, clean the house, mow the lawn, help surgeons operate on us and even go into space. Oh, and did I mention they can walk, talk, fly, swim and even play musical instruments?


Robots are incredible things but they still need humans to help them.


They need to be told what to do by humans, at least to start with (some robots can learn things themselves).


Robots can look like humans or they can simply be a box on wheels, it depends on what their jobs are.
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Robots got their name not from a scientist, but from a playwright. The word ‘robota’ first appeared in Karel Čapek’s play Rossum’s Universal Robots in 1920 and it was the Czech word for ‘serf’ or ‘drudgery’ which doesn’t sound particularly good. If anything, it sounds a bit miserable. The play is about artificial humans, ‘robota’, who are forced to work for humans until they rise up and destroy the human race. It’s not exactly a happy tale but that’s where the name robot comes from.


But it didn’t actually have robots in it; it had actors dressed up as robots. Although robots dressed up as actors would have been better.
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So, this may lead you into thinking that robots are about a hundred years old. Which, considering the facts that you have been given above, would seem a pretty sensible conclusion and you’re a pretty clever type of person . . . However, robots have been around for hundreds of years. They might not have been super-sophisticated like they are now but they were robots nonetheless.




Robots existed in Ancient Greece!








Yes, that is big news, and no, it’s not a lie. This is a lie:




Underpants can be used as parachutes.








And that’s not entirely a lie, if the underpants were big enough you could . . . Ahem, back to robots.


Robots have been around for over 2,000 years. To find out more turn the page now . . .


Please wait . . . robot-book loading next page. Next page loaded.
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The Rise of the Robots





The very early robots are quite a bit different from the robots of today. The main difference being they weren’t electronic; they were mechanical. Electronic robots need wires and circuits as well as electricity to power them. A mechanical robot relies on machinery and needs its energy to be stored in springs. No batteries, no plugging them into a socket. They were driven by cogs, gears, pulleys, cams, wheels and falling weights. They weren’t originally called robots. That name didn’t catch on until much later on. In the old days the ancestors of today’s robots were called ‘automatons’, which means ‘acting of one’s own will’, because they did stuff on their own.


But what were automatons for?


To make people go WOW! Plain and simple. They didn’t do anything apart from entertain people.


They were a bit like the latest smartphone or a new pair of trainers: you don’t really need them but they are all about showing off.


One automaton was called The Writer. It was built by Pierre and Henri Jaquet-Droz in the 1770s and it could actually write things.


Wait a second! How does an automaton write a letter? It’s mechanical!


Simple. It just needs to have its movements programmed in a certain way.


You might be familiar with programming like Scratch. Scratch is a programming language that’s easy to use because you use blocks with the instructions on them rather than writing loads of words and symbols. One block might be the instruction to take one step forward, one to turn right, etc., by building a chain of blocks you can program a sequence of movements. But what if Scratch was old school, what if it was mechanical not digital?
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Cogs, gears, pulleys, cams and wheels were placed in particular sequences to make the parts of The Writer move in particular ways.
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The Writer looks like a boy writing a note but inside it are 6,000 parts.





To understand how The Writer and indeed pretty much every other automaton worked we need to understand the parts that went into making it. People probably loved automatons like The Writer so much because even though they were amazing works of engineering they must have appeared to have been magical.


But they didn’t run on magic, they used cogs, cams, gears, pulleys and wheels?


Hopefully you know what a wheel is, but if not they’re in the shape of a circle and they make it easier to move things. For example, if you take the wheel off a wheelbarrow you just have a barrow and a lot of hard pushing to do.


But what about that other stuff - gulleys, pogs, cams and pears?


I think you mean pulleys, cogs, cams and gears. They have been around for centuries helping us humans do things more easily, whether it was your great-great-great-great-great-great-great-grandmother using a pulley to help her get water from a well or your great-great-great-great-great-great-uncle twice-removed grinding grain in a windmill.
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This was state-of-the-art technology in its time. Just as the modern technology we see in a smartphone is similar to that in a modern robot, in the past the technology used by people every day was the same technology that made early robots work.


We’ll start with the humble cogwheel. Like all these mechanical parts, its job is to make things easier to do. Cogwheels are very closely linked to gears – actually they’re literally linked to them. They were first recorded as being used in China in the fourth century BC.


What were they used for?


To make mills work more efficiently. And to understand how they do that, we need to learn a bit more about them.
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A cogwheel is a wheel with teeth on it. Not human teeth, that would be weird. Metal teeth. They look like this. The teeth are called cogs.
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You’ll have seen gears on a bike or experienced what they do in a car. Gears are very simple machines that make things easier to do.


If you connect a small gear to a bigger gear you’ll get more force. This is what happens on a bike when you go up a steep hill.
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If you want more speed, you need a big wheel driving a small wheel like this:
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Turn the handle slowly and the beaters whizz round – because of gears.
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The Victorians loved gears. This machine made bricks.





The oldest working mechanical clock is in Salisbury Cathedral and dates back to 1326. It uses gears to work, which proves they must be rather reliable.


The other important thing is a pulley. Pulleys need wheels to work and they look like this.
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Pulleys reduce the amount of force you need to lift something. When the rope loops around the wheel, it changes the direction of the force and, because you are pulling down, you can also use your own body weight to help you.


But how does it work?


By redirecting and multiplying force. Force is either a push or a pull.


Imagine you have a 10kg block attached to a rope that you need to lift. The rope goes around the four wheels which reduces the amount of force you need to pull it up. It’s called mechanical advantage.
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