



[image: image]













[image: image]
















Text copyright © 2022 Michael E. Bakich and David J. Eicher


Illustrations copyright © 2022 Chelen Écija


Jacket design by Katie Benezra


Jacket copyright © 2022 by Hachette Book Group, Inc.


Hachette Book Group supports the right to free expression and the value of copyright. The purpose of copyright is to encourage writers and artists to produce the creative works that enrich our culture.


The scanning, uploading, and distribution of this book without permission is a theft of the author’s intellectual property. If you would like permission to use material from the book (other than for review purposes), please contact permissions@hbgusa.com. Thank you for your support of the author’s rights.


Black Dog & Leventhal Publishers


Hachette Book Group


1290 Avenue of the Americas


New York, NY 10104


www.hachettebookgroup.com


www.blackdogandleventhal.com


First edition: September 2022


Black Dog & Leventhal Publishers is an imprint of Perseus Books, LLC, a subsidiary of Hachette Book Group, Inc. The Black Dog & Leventhal Publishers name and logo are trademarks of Hachette Book Group, Inc.


The publisher is not responsible for websites (or their content) that are not owned by the publisher.


The Hachette Speakers Bureau provides a wide range of authors for speaking events. To find out more, go to www.HachetteSpeakersBureau.com or call (866) 376-6591.


Library of Congress Cataloging-in-Publication Data


Names: Bakich, Michael E., author. | Eicher, David J., 1961- author. | Écija, Chelen, illustrator.


Title: A child’s introduction to space exploration: an explorer’s guide to rockets, astronauts, and life in zero gravity / Michael E. Bakich and David Eicher; illustrations by Chelen Écija.


Description: First edition. | New York, NY: Black Dog & Leventhal Publishers, 2022. | Includes index. | Audience: Ages 8-12 | Summary: “Get ready for takeoff with A Child’s Introduction to Space Exploration, in this journey that takes young readers above the clouds and into the universe beyond, accompanied with stunning photographs and curated STEM experiments for students in and out of the classroom” —Provided by publisher.


Identifiers: LCCN 2021045842 (print) | LCCN 2021045843 (ebook) | ISBN 9780762478842 (hardcover) | ISBN 9780762478941 (ebook)


Subjects: LCSH: Manned space flight—Juvenile literature. | Space race—Juvenile literature. | Life support systems (Space environment)—Juvenile literature. | Outer space—Exploration—Juvenile literature.


Classification: LCC QB500.262 .B35 2022 (print) | LCC QB500.262 (ebook) | DDC 919.904—dc23/eng/20211116


LC record available at https://lccn.loc.gov/2021045842


LC ebook record available at https://lccn.loc.gov/2021045843


ISBNs: 978-0-7624-7884-2 (hardcover), 978-0-7624-7894-1 (ebook)


E3-20220803-JV-NF-ORI














Dave Eicher’s dedication


For Chris and Amanda Eicher, who inspire the young to be everything they can be


Michael Bakich’s dedication


For Holley, the love of my life
















Explore book giveaways, sneak peeks, deals, and more.









Tap here to learn more.







[image: Black Dog and Leventhal logo]















[image: image]















[image: image]














[image: image]















INTRODUCTION



HAVE YOU EVER looked up at the sky and started asking questions? People have been doing that for as long as there have been people. Thousands of years ago, the questions were simple: What are all those lights? Why does that one move?


Eventually, astronomers started using telescopes and other scientific equipment to study the objects in the sky. As we learned more, the questions got more interesting: Does the universe go on forever? Are we alone?


Can We Go to Space?


About 160 years ago, people began to ask if we could travel to the Moon, other planets, and places even farther away. Writers of science fiction began to tell stories of how that might happen. Those stories had a lot of wacky ideas, but they did get people thinking about going to outer space.


Thoughts of traveling to other places in the universe really got serious around the start of the twentieth century. A Russian scientist named Konstantin Tsiolkovsky used science and engineering to show how a rocket would work. Then, in 1926, U.S. scientist Robert Goddard launched the first rocket that used liquid fuel. There had been rockets before this one, but they all had solid fuel (like gunpowder) and worked like fireworks do today.


Once scientists knew that simple rockets would work, they started making and testing more complicated ones. They also made them bigger so the rockets could carry heavy things into space. In 1957, a rocket launched the first satellite, which traveled around Earth more than 1,000 times.


In 1961, people—called astronauts—started going into space. Astronauts sat in a capsule at the top of the rocket. In the beginning, capsules carried just one person. In 1964, they started carrying two people, and, in 1968, the first flight of three people happened.


One year later, two astronauts landed and walked around on the Moon. It was one of the most amazing things ever. Then it happened five more times! But the space program didn’t end with the Moon landings.


Space Exploration Today


Today astronauts live and do experiments aboard the International Space Station (ISS). Spacecraft have flown by all the planets in our solar system. Some have even landed on Venus and Mars, where tiny cars called rovers can drive around and test anything scientists see that looks interesting. Even private companies are starting to send ordinary people into space.


It’s a great time for the space program, and we hope this book gets you excited as you learn about it.
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EARLY SPACE QUESTIONS



Twenty Questions about the Space Program


1. When was the first rocket invented?


The Chinese invented the rocket in the year 1232. The first rockets used gunpowder as fuel.






[image: image]







2. How fast does a rocket have to travel to get into space?


A rocket has to go about 17,500 miles per hour (28,000 kilometers per hour) to orbit Earth. To escape Earth’s gravity and travel to the Moon or beyond, it needs to go even faster—about 25,000 miles per hour (40,000 kilometers per hour).
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3. Who was the first person to fly faster than sound?


U.S. Air Force officer and test pilot Chuck Yeager flew the Bell X-1 rocket plane faster than the speed of sound on October 14, 1947. But he didn’t take off from the ground. It was dropped from the bomb bay of a Boeing B-29 bomber, which was an airplane used by the Air Force. The bomber took off and carried the X-1 with Yeager in the pilot seat to an altitude of 23,000 feet (7,000 meters) and then dropped the rocket plane into the sky. After Yeager turned on the engine, the X-1 hit a speed of 700 miles per hour (1,100 kilometers per hour), which is 6 percent faster than the speed of sound.
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4. When was the first rocket launched into space?


The first rocket that flew high enough to reach outer space was a V-2 missile launched by Germany in 1944.
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5. What was the first artificial satellite launched?


The Soviet Union (now Russia) launched Sputnik 1 on October 4, 1957. Sputnik (whose name means “traveling companion”) was 23 inches (58 centimeters) in diameter. It orbited, or went around, Earth every 96 minutes for 3 months. During that time, it made 1,440 orbits. It came back into Earth’s atmosphere and burned up on January 4, 1958.
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6. What was the first animal in space?


The United States launched fruit flies into space aboard a captured German V-2 rocket on February 20, 1947. The rocket flew to an altitude of 68 miles (109 kilometers), and the flies, which drifted in the capsule back to Earth by parachute, were recovered alive.


7. What is the oldest satellite still in orbit?


The U.S. Navy’s Vanguard 1 satellite was launched March 17, 1958, and sent back information for 6 years. It’s still orbiting our planet and is expected to for almost 200 more years. Then it will fall back into Earth’s atmosphere and burn up.
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8. Who was the first human in outer space?


Cosmonaut (the Russian word for “astronaut”) Yuri Gagarin became the first person in outer space on April 12, 1961. He was also the first to orbit Earth. His capsule, Vostok 1, made just one orbit. The flight lasted 1 hour and 48 minutes. After the capsule reentered Earth’s atmosphere, Gagarin ejected and parachuted safely to the ground.
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9. What was the first spacecraft to reach the surface of another celestial body?


The Soviet Union’s Luna 2 was the first human-made object to reach the surface of another world. It crashed into the Moon on September 14, 1959. It weighed 860 pounds (390 kilograms) and hit the Moon at 7,400 miles per hour (11,900 kilometers per hour).


10. Which spacecraft first survived landing on another celestial body?


The Soviet Union’s Luna 9 landed on the Moon on February 3, 1966. It sent back data for 8 hours and worked for 3 days.
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11. When did a spacecraft first land on Mars?


The Soviet Union’s Mars 3 was the first spacecraft to make a soft landing on Mars, but it worked for less than 2 minutes. Two space probes were the first spacecraft to land on Mars and carry out experiments. The Viking 1 lander touched down on Mars on July 20, 1976. Then, on September 3, 1976, Viking 2 landed. Both took pictures of the surface and studied the martian soil and atmosphere.
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12. Has any spacecraft landed on an asteroid?


On February 12, 2001, NASA’s Near Earth Asteroid Rendezvous Shoemaker (NEAR Shoemaker) became the first spacecraft to orbit and land on an asteroid. The asteroid is called 433 Eros. (Scientists give asteroids numbers as well as names.)
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13. Which spacecraft are now farthest from Earth?


The Voyager 1 and Voyager 2 spacecraft, launched in 1977, have reached farther into space than any other spacecraft. When we wrote this book, Voyager 1 was 14.1 billion miles (22.7 billion kilometers) from Earth, and Voyager 2 was nearly 11.8 billion miles (19 billion kilometers) away.
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14. How long would it take a spacecraft to reach the nearest large galaxy?


The answer depends on how fast it’s going. The nearest large galaxy to us is the Large Magellanic Cloud (LMC), which is about 160,000 light-years away. A light-year is the distance light travels in 1 year, and it’s about 6 trillion miles (9.7 trillion kilometers). So, if a spacecraft traveled fast enough to escape Earth’s gravity, about 25,000 miles per hour (40,000 kilometers per hour), it would take 38.4 trillion hours, or 4.4 billion years, to reach the LMC.
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15. What was the first movie about space travel?


Le Voyage dans la Lune (A Trip to the Moon) was a French film that came out in 1902. It was probably the first movie about space travel. The film follows a group of astronauts who travel to the Moon in a capsule fired by a huge cannon. On the Moon, they are attacked by alien insects called Selenites, but they manage to return to Earth with one of them.


16. What was the longest human spaceflight?


Russian cosmonaut Valeri Polyakov spent 437 days and 18 hours on a single trip to space. He launched to the Mir space station on January 8, 1994, and returned to Earth on March 22, 1995. The longest spaceflight by a woman is 328 days. NASA astronaut Christina Koch launched to the International Space Station on March 14, 2019. She returned to Earth on February 6, 2020.
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17. Which astronauts traveled fastest?


On May 26, 1969, the crew of NASA’s Apollo 10 spacecraft (Thomas Stafford, John Young, and Eugene Cernan) reached a speed of 24,791 miles per hour (39,897 kilometers per hour), or about thirty-two times faster than the speed of sound.


18. Which country has sent the most people into space?


The United States has sent more than 350 people into outer space. The country in second place is Russia (formerly the Soviet Union) with more than 120. No other country has sent more than 20 people into space.


19. How much do space shuttles weigh?


Each of the five space shuttles that traveled to outer space weighed 165,000 pounds (nearly 75,000 kilograms), or about as much as twenty cars! The large fuel tank weighed 78,100 pounds (35,000 kilograms), and the two solid rocket boosters weighed 185,000 pounds (84,000 kilograms) each. But these weights were when they were all empty. When loaded with fuel and ready for launch, the shuttle’s total weight was 4.4 million pounds (2 million kilograms). It could also carry 65,000 pounds (29,000 kilograms) of equipment.
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20. How much stuff is orbiting Earth?


Right now millions of pieces of space trash orbit Earth. Items include dead satellites, pieces of rockets, and lots of bits of paint and pieces of spacecraft.
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All about Rockets



The First Rockets


Believe it or not, the first rocket was made more than 700 years ago. It was invented by the Chinese in 1232. They attached the rockets to arrows and launched them at enemies during battles.


The first book about rockets was The Complete Art of Artillery. It was written by Kazimierz Siemienowicz in 1650. He wrote about how to make rockets, how big they could be, and how adding wings to them could make them fly better.


Two science fiction books also inspired early rocket pioneers. They were From the Earth to the Moon by Jules Verne, published in 1865, and The First Men in the Moon by H. G. Wells, published in 1901. Both are fun to read, so you might want to check them out of your library sometime.
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GET TO KNOW:


Konstantin Tsiolkovsky


Konstantin Tsiolkovsky was one of the founders of modern rockets. He wrote more than a hundred papers on space travel. The most important one was “Exploration of Cosmic Space by Means of Reaction Devices.” In it, he created the main design for the rockets we use today. He also designed movable rocket engines, multistage rockets, air locks, and even space stations. Tsiolkovsky built the first wind tunnel in Russia. This invention let him test how wind speed would affect rockets made with different shapes. He was one of the first people to think about humans in space.
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The Mercury-Redstone launch vehicle sent Alan Shepard into space in May 1961, followed by Gus Grissom in July. They were the United States’ first two astronauts.
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A Saturn V rocket like the ones that launched the Apollo astronauts to the Moon is on display at the Johnson Space Center in Houston.








SPACE FACT: The Saturn V needed a lot of fuel. A normal car today can travel about 30 miles (48 kilometers) for every gallon of gasoline it uses. The Saturn V traveled just 5 inches (12.7 centimeters) for every gallon of fuel it burned!





Modern Rockets


Modern rockets were developed in 1926 when Robert Goddard launched the first liquid-fueled rocket. Before then, all rockets had used solid fuel like gunpowder. During World War II, Germany produced the V-2 rocket. It had a range of 200 miles (320 kilometers) and could carry 2,000 pounds (910 kilograms) of explosives. It could also reach a height of 109 miles (175 kilometers). It was then that scientists began thinking that they could use rockets to get to space.


After the war, the United States recruited about 1,600 German rocket scientists and engineers and brought them to the United States. Scientist Wernher von Braun and his team used the V-2 as a starting design and developed the Redstone rocket. One of them, the Mercury-Redstone launch vehicle, sent the United States’ first astronaut, Alan Shepard, into space.


In the Soviet Union, scientists also used the V-2 as a model to create the R-7, the first intercontinental ballistic missile. But they didn’t use it in war. Instead, R-7 rockets launched the first satellite, Sputnik 1, and then the first person into space, Yuri Gagarin.


In the United States, rockets continued to get bigger and more advanced. The tallest, heaviest, and most powerful rocket launched up to that time was the Saturn V. The person most responsible for the Saturn V was von Braun, who became the director of the Marshall Space Flight Center in Alabama in 1960. NASA launched thirteen of these giant rockets from the Kennedy Space Center in Florida. Each one was 363 feet (111 meters) tall and weighed between 6.2 million and 6.5 million pounds (2.8 million and 2.9 million kilograms).
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Saturn V Rocket









Rocketing into Space



Today engineers launch spacecraft using both solid- and liquid-fueled rockets. In fact, the space shuttles used both. Each had three liquid-fueled rockets that were the main engines on the part that traveled into space. The fuel they used was a combination of one part liquid hydrogen and six parts liquid oxygen. At launch, they burned for 8 minutes.


The shuttle also had two solid rocket boosters attached to it. They were the largest solid-fueled rockets ever flown. Each was 149 feet (45 meters) tall and weighed 192,000 pounds (87,000 kilograms). Inside, each one carried 1.1 million pounds (500,000 kilograms) of solid rocket fuel.
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