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Page before the book starts



Hi! 
This is a book of pictures and simple words. Each page explains how something  important or interesting works, using only the ten hundred words in our language that people use the most. This page is here to say hello and explain why the book is like this.
I’ve spent a lot of my life worried that people will think I don’t know enough. Sometimes, that worry has made me use big words when I don’t need to. 
One thing that I’ve sometimes used big words for is the shape of the world. The world is round, but it’s not exactly round. Because of how it spins, it’s a little wider around the middle. If you’re building a space boat that’s going to fly around the world, you have to be clear about what shape the world is, and there are some big words that you can use instead of “round.” But most of the time, it doesn’t matter exactly what the shape is, so people just say “round.”
When I was in school, I learned about space boats and learned to use lots of big words for things like the shape of the world. Sometimes I would use those big words because they were different from the small words in an important way. But a lot of the time, I was really just worried that if I used the small words, someone might think I didn’t know the big ones.
I liked writing this book because it made me let go of my fear of sounding stupid. After all—when you’re saying things like “space boats” and “water pushers,” everything sounds stupid. Using simple words let me stop worrying so much. I could just have fun making up new names for things and trying to explain cool ideas in new ways.
Some people say that there’s no reason to learn big words in the first place—all that matters is knowing what things do, not what they’re called. I don’t think that’s always true. To really learn about things, you need help from other people, and if you want to understand those people, you need to know what they mean by the words they use. You also need to know what things are called so you can ask questions about them.
But there are lots of other books that explain what things are called. This book explains what they do.  
Okay, I’m done talking about the book now. Turn the page to learn about space!
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Shared space house



This building flies through space just above the air. People from different countries built it and fly up to visit it in space boats.
Because the house is falling around the Earth, things inside it hang in the air instead of dropping to the floor. Inside the house, normal things like water act very strange, and you can fly around by kicking off the walls. Everyone says it’s a lot of fun.
The people in the house spend their time working, playing, and taking pictures of Earth. They do work for people on the ground, helping to learn how things like flowers and machines work in space. Most of the time, there are six people in the house, with each person staying for half a year.

A big reason we built the space house was so we could learn to keep people alive and strong in space for months or years without getting sick. We’ll need to be good at that if we ever want to travel to other worlds.
To build the space house, we took each piece up in a boat, pushed it until it went really fast, then caught up to the house, and stuck the part to the house.



porch
If you want to see what something does when you leave it out in space for a while, you can put it here.



space boat door
(The flying space truck grabbed on here.)



This room is from a country named after the rising sun. It’s the biggest room in the house.



This room was built by a group of countries with many different languages who work together a lot.



Grabber arm
This arm was built in a country with lots of snow. They liked the arm so much they put it  on their money.



People sleep in boxes in the walls. There are four of them in this room.



This room has a beautiful view of the Earth.



People Door
(Put on space clothes before going through, or you’ll die.)



Bathroom



Machines for staying strong



Room where they hold food, clothes, and extra stuff (below)



space boat Doors
(above and below)



This was the first room sent up. People used to sleep there but now they just keep stuff in it.



Problem boats
We keep extra boats stuck to these doors for people to use if there’s a problem that makes them not want to be in space anymore, but no one will come get them.



This room is where they clean the space house’s air and water. It’s loud.



space boat door



Two sleeping boxes with windows



part Holder
This part has no air in it. It holds the wings and other pieces of the house.



Power wings
These wings turn the Sun’s light into the power that runs the machines on the space house.



Visiting space boat



Visitors
These space boats have flown up to the space house, bringing food, water, parts, and visitors.



flying space truck
Most space boats are built to be used only once, but these boats flew to space and back many times. We built five of them, and they did a lot of the work of building the space house.
After over a hundred trips to space, two of the trucks had blown up, and we decided the three we had left were too old to keep using.



Big carrier without wings
This was built by a country named after the rising sun.



Big carrier from many countries
This carrier was built by a group of countries working together. It flew to the space house four times before they stopped using it.



Pretend Fire Animal



Stuff carrier
This space boat is a people carrier that they changed so it flew itself. It carries stuff instead of people, and only goes up; it can’t land.



Bird



The other space boats here, even when they were built by companies, were owned by big countries or groups of countries. These two, which are newer, were built and flown by companies, and countries pay them to carry stuff to the space house.



People carrier
This is an old and simple space boat that works very well. Once we stopped using the truck with wings, it became the only space boat that could carry people to the space house.
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Tiny bags of water you’re made of



Everything that’s alive is made of tiny bags of water. Some living things are made of just one bag of water. Those things are usually too small to see. Other things are made of a group of bags stuck together. Your body is a group of lots and lots of these bags that are working together to read this page.
These bags are full of smaller bags. Life uses lots of bags. All life is made from different kinds of water, and a bag keeps the stuff inside it from touching the stuff on the outside. By using bags, living things can keep different kinds of water in one place without it all coming together.
Some of the little bags you see here were once living things on their own. Long ago, some little green bags learned to get power from the Sun. Then they got stuck inside other bags, and those became flowers and trees. The green color of leaves comes from the children of those little green bags.



little Animals
These are living things (not really “animals”) that got stuck in our bags of water a long time ago, like the green things in tree leaves. Now we can’t live without each other. They get food and air from our bodies and turn them into power for our bags.



Outside Wall
The water bags that make up animals have soft walls. The bags in trees and flowers, which don’t need to move around as much as us, have a less soft outside layer.



Getting in and out
Some things can go through the bag’s wall on their own. Other things can only go through if the bag helps them, either by letting them through an opening, or by making part of the wall into a new bag to hold them.



size
These bags are almost always too small to see. In fact, they’re almost as small as the waves of light we see with: 



Things that make you sick 
These tiny things can get into your bags and take control of them. When they do that, they use the bag to build more of them.
When the kind shown here gets into you, your body gets hot, your legs hurt, and you have to lie down. Your whole body feels bad, and it makes you hate everything. You feel like you’re going to die but usually don’t.
We say all life is made of bags, but these things aren’t. They also can’t make more of themselves; they have to get a bag to make them. So we don’t know if it makes sense to say they’re “alive.” They’re more like an idea that spreads itself.



Blue




Green




Red



bag filler
This machine fills little bags with stuff and then sends them out into the water. Some stuff gets sent out of the big bag to another part of your body.
The machine also fills bags with death water, marking them very carefully before sending them out so they don’t get used in the wrong place.




Empty Pockets
This part of the bag has pockets to hold stuff that it might need later. It also makes a few things. 
One of the things it makes is that stuff that helps your arms and legs get stronger. Sometimes, people who want to run or ride fast will put bottles of that stuff into their body and then lie about it.




Information
The information for how to make different body parts is stored here.



Readers
These machines read the information about how to make parts and write it on little notes, then send them out through the holes in the wall.



CONTROL area
This area in the middle holds information about how to make the different parts of your body. It writes this information in notes and sends them out into the bag.
Bags make more bags by breaking in half. When this happens, the control area also breaks in half, and each half gets a full set of the bag’s information.
Not all bags have these control areas. The bags in human blood don’t (which means blood can’t grow) but the bags in bird blood do. 
This control area may have once been a living thing on its own, just like the green things in leaves. 




Machine maker
This part makes the little machines that sit outside the control area.



Control area holes
Notes and workers go out through these openings.



little builders
This area is covered in little building machines that build new parts for the bag. The builders sit just outside the control area, reading the notes from inside that tell them what to build.
After the builder makes a part, the part falls away into the bag. Each part has a job to do. Maybe its job is to tell another part it’s time to stop working. Maybe its job is to turn one kind of part into another. Maybe it makes another part do something different. Or maybe it has a job, but waits until it sees another part before it starts working. 
The strange thing is, no one tells the part where to go. It just falls out into the room with all the other parts, and hangs around until it runs into whatever part it’s supposed to grab. (Or until another part grabs it!) This sounds strange, and it is! There are so many parts, and they’re all grabbing each other and stopping each other and helping each other.
The insides of these bags are harder to understand than almost anything else in the world. 



Bags of death water
These little bags are full of a kind of water that breaks things into tiny pieces. If something is put inside them, the water breaks it down into whatever it’s made of. 
If something goes wrong, these little bags tear open and all their bad water falls out. That makes the whole bag around it fall to pieces and die. 
“Bags falling to pieces” sounds bad, since bags are what you’re made of. But if a bag was having problems, it could hurt you. The death water helps clear it away so your body can make a new one.



Bag shapers
The space between bag parts is full of lots of very thin hair-like lines. These are like bones for the bag; they help hold its shape, and do some other things. 
Some of these shapers also have holes down the middle, and can carry things from one part of  the bag to another.



Strange boxes
There are lots of these little boxes in our water bags. We don’t know what they do.
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Heavy metal power building



These buildings use special kinds of hard-to-find heavy metal to make power. 
Some of the metals they use can be found in the ground, but only in a few places. Other kinds can be made by people—but only with the help of a power building that’s already running.
These metals make heat all the time, even when they’re just sitting. They make two kinds of heat: normal heat—like heat from a fire—and a different, special kind of heat.
This special heat is like light that you can’t see. (At least, you can’t see it most of the time. If there’s a whole lot of it, enough to kill you quickly, you can see it. It looks blue.)
Normal heat can burn you, but the special heat from these metals can burn you in a different way. If you spend too much time near this heat, your body can start growing wrong. Some of the first people who tried to learn about these metals died that way.
The special heat is made when tiny pieces of the metal break down. This lets out a lot of heat, far more than any normal fire could. But for many kinds of metal, it happens very slowly. A piece of metal as old as the Earth might be only half broken down by now.
Within the last hundred years, we learned something very strange: When some of these metals feel special heat, they break down faster.
If you put a piece of this metal close to another piece, it will make heat, which will make the other piece break down faster and make more heat. 
If you put too much of the metal together like this, it gets hotter and hotter so fast that it can all break down at once, letting out all its heat in less than a second. This is how a small machine can burn an entire city.
To make power, people try to put pieces of this metal close enough together that they make heat fast, but not so close that they go out of control and blow up. This is very hard, but there is so much heat and power stored in this metal that some people have wanted to try anyway.



Power building
This building holds the metal and makes power. Water comes in, and it uses the metal to heat the water, then makes power from the hot water. 
(There’s a bigger picture of it below.)



Outside power line
Even though the building makes power, without outside power it will stop running.
This is important, because it means that if there’s a very big problem, you can stop things from the outside by turning off the power.



Cooling building
After they’re done with it, the sea water is very hot. They put it in this building to let it cool down a little so it’s not too hot when they put it back in the sea.
They pour the water out into the air, where it falls like rain. As it falls, the air cools it down. This warms up the air, which makes it rise, and new cold air moves in from the outside to take its place.



Hot metal side



Power side



Used water comes out here. The used water is clean, but it’s still warm. Animals like to hang around here when it’s cold out.



Making power with Water
The building makes power by heating water. This means they need lots of cold water, which is why they’re usually built near the sea or a big river. 
They don’t let the water from the sea touch the water that goes near the hot metal itself. Instead, they let the metal heat up water that runs through metal lines. Then the heat from those lines heats water in another water carrier, which goes over to the other part of the building. Then that water heats the water from the sea.



power line box
Sometimes animals get in here and break something, and it makes the entire building stop working.



Cold water gets pulled in here. Sometimes fish get stuck in it and they have to turn off the power building to figure out what’s wrong.



Control sticks
These sticks control how hot the metal gets. When they’re pushed down, the ends go in between the pieces of metal and block the special heat.
Sometimes, these are held up by outside power, so if the power stops, the sticks all fall down and stop the heat.



wall
For keeping problems inside



Used metal room
The water blocks the strange heat from the metal while it cools back down.



Part Lifter



turning machine
These machines use the hot wet air to turn a stick.



Power machine
This machine uses the turning stick to make power.



metal Lifter



hot  wet air



Control room



Starter
This engine starts the stick turning.



lifter



Hole in wall
New metal goes in  here.



Extra power boxes



Metal
(waiting to be used)



cooler wet air



Metal spreading room
If there are problems and everything is on fire, the special metal can get so hot that it starts moving like water. Sometimes, it can get hot enough to burn a hole through the floor. If that happens, this room is here so the watery metal can fall down and then spread out over the floor. 
It’s good if the metal can spread out, since when it’s all close together, it keeps making itself hotter. If this room ever gets used, it means everything has gone very, very wrong.



Sea hallways
These go to the river or the sea.



Inside wall



hot water



Hot metal
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Red world space car



This is a space car that drives around on the red world near Earth. Humans have never been to the red world, but we’ve sent four cars, along with lots of space ships flying around taking pictures from high above. This car is the biggest one we’ve sent so far—as big as a normal car on Earth.
The cars we’ve sent there are looking for water, because if there’s water, there might be life. Right now, there’s only a little water there, and it’s so cold that it’s all hidden away in the ground as snow. But it wasn’t always that way!
By looking at the red world’s rocks, our cars have learned something really cool: A long time ago, when the red world was young, it had seas.
We don’t think there’s life on the red world today. We haven’t found any so far, and it’s very cold and dry, with very thin air, so water can’t last long on the ground before it turns to ice or air.
But if there used to be seas, then maybe there used to be animals, too. On Earth, when animals die, sometimes parts of their bodies turn to a kind of stone. If there were animals on the red world, maybe we can find the stones they left behind.
If we find that there was life on the red world, it will be one of the most impor- tant things we’ve ever learned—because if there was life on the red world, it means there’s probably life in lots of places.

We now know that most of the stars in the sky have worlds around them, but we don’t know if there’s life on those worlds. We know there’s life on our own world, but that doesn’t tell us whether life is normal or not. Maybe life is a very strange thing that got started only once, and none of the other worlds have anyone on them to wonder about this question.
But if we learn that life started on the red world, too, it means that life probably gets started on new worlds all the time, and probably also got started around many of those other stars.
If our space car finds signs of life in the red world’s stones, it means we are not alone.



Landing the space car
Because this car was so heavy, it was hard for us to make it slow down enough to land without breaking. We could hang a big sheet behind it to slow it down, but it’s so heavy—and the air there so thin—that the sheet wouldn’t be able to slow it down enough.



Helper box
Our space doctors came up with a very strange idea. They built a flying helper box that lowered the space car to the ground carefully on a long line. 



Through the Dust
The helper box hung the car on long lines because the fire pushers holding up the box had to be kept from the ground. If the pushers were too low, the air coming out of them would throw up clouds of dust that would make the ground hard to see.



Fly away
Once the car was safe on the ground, the helper box’s job was done, so it flew off and hit the ground somewhere else, where it wouldn’t hurt the space car.




This sounded to most people like a strange idea that probably wouldn’t work. But they looked at every other idea anyone could think of, and all of them seemed even less good.
And, in the end, it worked. The space car landed, looked around, and started learning.
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Air feeler
This part is here to feel the air around the car to learn whether it’s a nice day or not. Some days are warm, some days are cool, and on some days the air is full of sand.
When the car landed, part of this got broken, so it doesn’t work too well.



Box of hot metal
This box holds a piece of a kind of heavy metal that makes its own heat. The heat powers the car. The metal is hard to find and you need lots of money to get it. 
It’s different from the kinds of metal they use to blow up cities, but it’s made in the same buildings as some of those metals. 
Now that we’re not building new city-burning machines as much, there’s less of this metal lying around. That’s bad for space cars, but probably good for the rest of us.



Thin burning light gun
The car uses this gun to point a thin bright light at rocks far away. The light is so bright the rocks stop being rocks and turn to air. Then the car uses an eye to look at the air to learn what the rock was made of.
If the car found life, it could try to use this gun to learn about it, but the life might not be alive when it was done.



Color eyes
These are the best eyes on the car.



Space talkers
The car uses these to tell us about what it learns and to find out what we want it to do next.



This is a box for the car to put things in
The box looks at the things and tells the car what it learned.



arm



rock touchers



Eye for looking down
While it’s coming down from space, the car uses this eye to look down at the ground to learn where all the rocks are. That way, once it’s on the ground, it can drive around without getting lost.



Eyes for seeing rocks so the car won’t hit them



names of friends
When the car was being built, the car builders gathered the names of lots of people who like space. They wrote all the names in very small letters on little rocks, and the car carried the rocks to the red world.



wheels
The rocks on the red world are very pointy, and these wheels have a lot of holes in them. Next time we will make them stronger.



Learning box
The car puts things in here to learn more about them.



Eye for looking at small stuff



Duster



Special light for seeing what rocks are made of
This part has a piece of heavy metal inside it that gives off special light. When the space car puts it next to a rock from the ground, the light makes the rock from the ground give off light of its own. By looking at that light, the space car can figure out what the rock is made of.



Rock grabber



Human sickness checker
This part pays attention to special kinds of heat from space that could make people sick. There’s a lot of this heat in space, but the Earth makes a field that keeps us safe. The red world’s field isn’t as strong, so we want to learn about this heat before we send people there.
The problem with this heat is that if you get too much of it, your body starts growing wrong. If you get way too much of it, food comes out of your mouth and you die.
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Bags of stuff inside you



This is a map of some of the different bags in your body and how they join together.
It doesn’t show what they’re really shaped like or how they’re pushed together inside your body. 
In that way, it’s kind of like the colored maps in cities that tell you where trains go—it shows how the places are joined together, but not what they’re shaped like or how far away from each other they are.
There are lots of important parts of your body that aren’t shown on this map. But that’s okay; a body has too many parts to show on any map.



hole to outside
This hole is in your nose. It helps you breathe and lets you smell things.



This is what you think with.
When you read words (like these), this part of your body turns them into ideas.
By choosing the right words, you can take an idea that’s happening in your head and try to make an idea like it happen in someone else’s. That’s what’s happening right now.




hole to outside
This is the hole in your mouth. It’s where air goes in and out, food goes in, and words come out. 
Note: Some people don’t like it when you make words come out while you’re putting food in.



Head parts



Thinking bag



mouth Water maker
This makes the water in your mouth that helps food fit down your neck. 



Blood 
(to your arms and the rest of your head)



This pushes on your blood about once a second to send it around your body.




These add air to your blood. They get bigger and smaller to pull and push air in and out.



Blood hallways
These carry blood around your body. If you get a hole in them, the blood starts to fall out. If this starts happening, it can be a big problem, and you should fix it fast.



Air bag
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