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These stories are not creations of imagination, no matter how unbelievable they may at first seem. 


They are all true, told just as they really happened …
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Beep … Beep … Beep …


On 4 October 1957, people all around the world tuned in theirradiosand heard a mysterious beeping noise. But they weren’t listening to a radio station broadcasting from Earth, they were listening to a spacecraft, called Sputnik, broadcasting from space! Sputnik, which means fellow traveller in Russian, was the first human-made object to circle around the Earth in orbit. 


It wasput there by the Soviet Union, kicking off thenew era of space travel. 


WE HAVE LIFT-OFF!



1957 – 1958
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 This mysterious object was put into space by an even more mysterious man, known only as the Chief Designer. His name – Sergei Korolev – and identity were kept a secret from the world for his entire life, but he was the great mastermind behind the Soviet Union’s early space programme.  The Soviet Union was a huge country that used to span across eastern Europe and northern Asia, before it was broken up into several smaller countries. It was in conflict with America, and these two big countries were constantlytrying to prove that theywere better than each other atabsolutely everything. When Sputnik went into orbit, and flew around the world in just 96 minutes, there was cheering and celebrations in the Soviet Union, but the rest of the world was shocked. Ifthe Soviets could launch a satellite broadcasting a radio signal, then what would be next? Spycameras? Nuclear bombs? Lots 


of people in the US were really worried.


 But there was one man living in America who was more upset than most: a German immigrant called Wernher von Braun. He was very cross that the Chief Designer had beaten him and his American team into space. While Sergei and Wernher never met, theyhad lots in common. They were both clever scientists who devoted their lives to designing rockets and dreamed of sending them to the Moon, or even Mars. But during the Second World War,they were on opposite sides, and designing rockets that were used for much 


darker reasons – to launch bombs deep into enemyterritory.


 As the end of the war approached, Wernher was still living in Germany when he received instructions from theGerman Army to destroyall the plans and drawings of the rockets he had designed. This wasmeant to stop 


the information from falling into enemy hands. But Wernher wasn’t about to 
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wipe out his life’s work, so he disobeyed the orders. He then hatched a daring plan, to surrender to the Americans – Germany’s enemy during the Second World War – and take as much of his work with him as he could. TheUS Army welcomed him with open arms and gladlyput him to work making new rockets for them. He was once again able to dream ofthe Moon and Mars. But after Wernher had leftfor America, some Soviet engineers raided the German sites where he used to work. They discovered that he had left some things behind. They rounded up the usefulinformation and sent it all back to their Chief Designer, who gladly added the know-how they gleaned to 


his own designs for rockets. 


 After the Chief Designer’s spectacular success with Sputnik, Sputnik 2 was launched just one month later,but this time a dog namedLaika was inside! This maddened the American government, whowere desperate to show the world thatthey could send rockets and satellites into space too. So, the US Navy were ordered to launch the rocket and satellite that they had been developing, called Vanguard, and they invited television crews and 


newspapers to watch.


 The cameras were focused on the launch pad as the clock counted down: 


5 … 4 … 3 … 2 … 1 … LIFT-OFF!


The Vanguard rocket engines roared into lifeand the rocket was on its way! Up it went … a whole metre off the ground, when suddenlythe rocket stopped and started going backwards! Everyonewatched in horror as the rocket slumped 


back to the ground and turned into a giant 


everyonewatched in horror as the rocket slumped back to the ground and turned into a giant fireball
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fireball. America’s first attempt to get into space was a disaster, and “Flopnik” 


was soon on the front pages of newspapers the world over. 


 But Wernher had a plan. He had a different rocket ready and waiting, and had access to another satellite as well. There was just one problem – the rocket wasn’tpowerfulenough to send the satellite into orbit. There was no time to redesign anything, but ifthe rocket could be filled with a more powerful fuel, then it would work. This hadnever been done beforethough, and it might be impossible. If there was one person who could crunch the numbers and find the solution, saving the Americans from more 


embarrassment, it was Mary Sherman Morgan. 


Mary was a brilliant chemist and engineer. She had grownup on a farm in North Dakota, US, but had to run away from home to go to university. Sadly,she nevergot to finish her degree as the Second World War broke out and she stopped studying to help the war effort. But, even without a degree, she soon became an expert in the chemistryof explosives. She mayhavebeen a woman working as an engineer, which was very unusual for the time, 


but Mary was the perfect person for the job.


 Mary wasn’t put off by the challenge; she trusted that her brain would find the answer.She needed to make a more powerful fuel that would workinside Wernher’s rocket. She got to work and tried allsorts ofdifferent ideas, but one by one, she and her team ruled out each option. Then, after months of searching, she came up with the solution – a fuel cocktail! None of the existing fuels were powerful enough for the rocket, but Mary found that if she mixed two fuels together, in just the right way,then bingo, she could make the 


fuel Wernher needed. After months of calculations, Mary had done it!
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 Mary’s new fuel was named Hydyne and on 1 February 1958, it was loaded into Wernher von Braun’s Juno I rocket. Everyone held theirbreath 


as the US made their second attempt at joining the space race. 


The clock counted down to launch: 


5 … 4 … 3 … 2 … 1 … LIFT-OFF! 


Mary’s fuel ignited and the rocket headed upwards! This time there was no fireball and the rocket soared into the sky, taking the Explorer 1 satellite all theway to space, putting it safely into orbit, circling around Earth. The satellite even had scientific instruments on board that sent information about space back to scientists on the ground. The Americans had done it! The mission was a success and Wernher’s brilliant achievements were celebrated far and wide. But back in the Soviet Union, it was the Chief Designer’s turn to be upset. When he sawthe images of Wernher smiling and proudlyholding his model ofthe Explorer 1 high, he was jealous. As the secret Chief Designer for the Soviet Union, he would never be allowed to have his photograph taken and celebrated like that. His rocket may have made it into space first, but it was Wernher who was being recognised for hisgreat achievements. The ChiefDesigner wasn’t ready to quit yet, though. He had plans for bigger and better things. The Americans might have at long last joined theirrivals in space, but Sergei would do all he could to makesure they wouldn’t catch up with the 


Soviets. The space race was on!
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Yuri Gagarin sat and thought about what wasabout to happen as the engineers strapped him into the tinyVostok spacecraft. He knew theinside of this small, shiny, spherical capsule back to front – all the dials and switches, the windows by his feet– he had memorised it all. In the months leading up to this flight, he had spent manylong hours ina mock-up of the spacecraft at the training facilities in Moscow,learning everything he needed to know about how it worked. He had passed all his exams and even sat inside this, the real 


thing, a few days earlier. But this time it was different. 


THE FIRST 



SPACE TRAVELLER 



12 April 1961
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 Yuri was a Soviet space traveller known as a cosmonaut. If everything went according to plan, in just a couple of hours’ time, the five rocket engines beneath him would fire up and blast him into the sky. Ten minutes later, the last engines would stop and Yuri would be floating in orbit, circling around the Earth at about 27,000 km an hour – the first human being ever totravel into space!It wasgoing to be a dangerous journey, one that no person had ever tried before. And no one knew for certain how the human body would react to floating in space. Some people worried that Yuri’s lungs might explode, or that his eyes would bulge out of the sockets in his head. Dogs, rabbits, monkeys and even fruit flies had successfully made the journey to space and back. But some of the animals had become confused when they found 


themselves hovering in the spacecraft, unable to feelthe pull of gravity. 


The same might happen to Yuri! 


Just in case, all of the controls insidethe spacecraft would be operated by engineers back at Mission Control on Earth. Yuri had a code, in case of emergencies, that he could use and override Mission Control, but if there was a problem and he wasn’t able to activate the code, his life was in the hands of those back home. Every engineerand scientist whohad built the Vostok had taken extra care when tightening the bolts and readying the rockets, knowing 


that the life of a fellow human was at stake.


Yuri sat in his seat inside his bright orange spacesuit and waited. It had been an earlymorning start and it would be a couple ofhours before the launch so he listened to music to pass the time. Yuri was calm, but the people 


in Mission Controlwere pacing nervously, checking theirplans. 
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Then, it was time.Allthe planning, testing and calculations had led to this. The Soviet Union was hoping to beat its space-race rivals, America, and put the first person in space. The mighty engines on the Vostok rocket 


started firing 30 m below Yuri, making the spacecraft shake. 


“Off we go!” Yuri shouted excitedlyover the radio channels. 


“Goodbye my friends, see you soon!” he continued. 


 “See you soon!” replied Mission Control.


The rocket lifted off the ground, slowly atfirst, but quickly picking up speed. Yuri could feel himselfbeing pressed into his seat as the force of the engines built. After a couple of minutes, the protective cover that had been in front of Yuri’s window dropped away andhe got his first breathtaking view of Earth. “I can see clouds, the landing site … It’s beautiful!” he yelled over the radio, but he was being drowned out bythehuge noise of the metal tower 


that was taking him into space. 


As the rocket engines took Yuri higher and higher,the Earth got furtherand furtheraway.He described to Mission Controlthe clouds, mountains and forests he could see getting smaller and smaller. Then, just as he thought the view couldn’t get anymorebeautiful, Yuri saw the horizon out of the window and the incredible curve of the Earth, bright against the darkness 


of space. 


           After the deafening roar of the blast off, suddenly the rocket engines shut down and everything fell silent. Yuri felt his stomach lift and the forcesfrom the engines that were pressing him into 


his seat vanished. He was floating, held in place only by his seatbelts. He 


just as he thought the view couldn’t get any more beautiful, yuri saw the horizon
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had made it! He was in space! Over300 km above theEarth’s surface where he had been just minutes earlier. As it sped around the world, the Vostok spacecraft was rotating slowly, which meant Yuri saw the blue Earth drift by his window, and then the vast blackness of space, speckled with stars. Yuri was mesmerised. He was the first person ever tosee the world like this and he couldn’t take his eyes off the view. He watched in wonder as the Sun got closer to the horizon, and then he became the first person to sit in space and watch the Sun set. It was lighting up the world with a beautiful halo that then transformed into a vivid rainbow of colouraround the edge of Earth. But it wasn’t only theviewthat was fascinating Yuri. Thefeeling of weightlessness, offloating in space, was incredible. He reported back to Mission Controlthat far from his eyes popping out, or brain exploding, he felt brilliant. “My health is excellent, excellent, excellent!” he exclaimed. He then tried eating and drinking from some food tubes, and was pleased to find that there were no problems at all. It was only when Yuri took out his notepad and pencil that he found that floating could become an issue. After he had taken some notes, he placed the notebook and pencil in front of him, hovering in the air, ready for his next observation. A little while later, when he went back to use them again, Yuri foundthat the pencilhad drifted off, out of reach!After just over an hour, Yuri and his Vostok spacecraft had nearlymade a complete journey around the world and it was time to head home. “It’s too soon!” thoughtYuri sadly. The silence that had surrounded him ended and the rocket engines fired once more, slowing down the spacecraft and sending it falling back to Earth. As soon as the engines stopped, the spacecraft started 


to tumble, end over end, spinning everything around, out of control. Yuri 
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kept calm and watched his instrument panel. The spacecraft should have separated into two halves by now,leaving Yuri in the only part that was able to return to Earth. But with the two parts still joined together, it couldn’t fly like 


it should. 


The spacecraft continued spiralling, but Yuri stayed calm. He knew that the Soviet Union was very, very big and even if his spacecraft didn’t land where it should, he was sure that he would still landin his own country. Soinstead of worrying Mission Control, he decided to tell them everythingwas 


going well! 


 The spacecraft plunged back into the Earth’s atmosphere, still twisting and turning over and over. After ten long and scary minutes, the straps holding the two parts of the spacecraft together finally gave way and the Vostok capsule slowed down. The air becamethicker, and the spacecraft slowed down even more. The outside of the capsule got very hot as it slammed into the air particles. Yuri could see a purple light out ofhis window, hear crackling sounds and feel the spacecraft scorching with fiery heat. The deceleration forces pressed down on Yuri, making him feel ten times heavier than usual. His vision became blurry and grey as the blood drained out of his head, and Yuri had to fight to clear his vision by clenching every muscle in his 


body to force the blood back into his head. 


Seven thousand metres above the surface, the hatch of Yuri’s capsule blasted off, and seconds later Yuri followed in his ejector seat, flung out into the air.This was the only way down because the Vostok capsule couldn’t land softly or safely back on the ground. His parachute opened and as he looked 


around he sawa river and bridge he recognised from training. He was landing 
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in Saratov! Yuri floated back down to Earth, landing in a field, less than two hours after he had blasted off – having travelled all the way around the world!  Yuri was safe and had achieved the incredible, but there was no time to celebrate just yet. Everyone waiting in Mission Control had no idea how  Yuri was doing and waited desperately fornews. Did the parachute work? Was he alive? Where was he? Yuri had to find a telephone and let them know the mission was a success. He climbed up the nearest hill and saw a farmer named Anna, with a younggirl. They had seen Yuri fall from the sky. Seeing a strange figure dressed in orange, they wondered what washappening. As Yuri approached them, waving, he asked to use a telephone, but they were scared. The little girl turned and started running away. “Don’t be afraid, I am a friend!” called Yuri. Relieved that the strange man could speak their language and seemed friendly, Anna let Yuri use theirphone. When they heard the news thatYuri was alive and well, everyone in Mission Controlwhooped and cheered as champagne corks popped! They had done it! Ahuman had been to space, circled the Earth, and made it home safely. This was another triumph for the Soviet Union, and put them a leap furtherahead of their rivals, 


America, in the great space race. 
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Separate schools


Separate parksSeparate theatresSeparate swimming pools


Separate seats on the bus


All because of the colour of your skin. It might be hard to imagine but this was daily life for black Americans up until the 1960s. America, and many other places around the world, used to divide people based on the colour of their skin, with white people always taking priority over anyone else. It was a racist, prejudiced and tension-filled place to live. But this is the country that a boundary-breaking black girl was born into in 1918, and she refused to let her 


intellect be held back by the ignorant world around her.


Katherine Johnson grewup on a farm in West Virginia, in southern US. It was clear from a youngage thather mind was special. She was an extremely curious child, who used to follow her brother to school before she was old enough to attend. When she finally started school, Katherine jumped ahead a class because she was so clever. But education was not always available to everyone, especiallyblack Americans. Despite this, Katherine’s father was


determined that all his children would go to secondaryschooland university.


THE HUMAN



COMPUTER



19
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So when there were no schools near their house for African Americans, he moved hisfamilyalmost 200 km away and worked an extra job to make sure 


his children could get a full education. 


 Katherine’s thirst for knowledge continued throughout school, and after jumping ahead several more classes, she finished secondaryschoolat just 14 years old. Katherine then went to universityto study French, but knowing how gifted she was, the maths professor at the universitythreatened that ifKatherine didn’t turn up for maths lessons, they would come and find her and put her in their maths class. Katherine ended up studying every maths class the universityhad to offer,and graduated from university with the highest degree possible in maths and French. One of her maths professors suggested she find a job as a research mathematician, and when Katherine admitted she 


didn’t knowwhat this was, hetold herto go and find out. 


 But the rest of America wasn’t ready for an inquisitive black woman with Katherine’s brain. Jobs forwomen of allraces were very limited at the time. Women wereexpected to stay at home and raise children, while men went to work. It was even harder for black women. The few jobs available for those with an education included being a teacheror nurse. So Katherine started teaching at a primary school when she left university, passing her curiosity on to children. But she never gave up on her ambitions, and when a friend let herknow that a companywas making a small step forwards in equality,and hiring black women who were good at maths, Katherine moved her familyand even 


turned down anotherjob to make herdream come true. 


 It wasn’t just opportunities for women and racial prejudice that made 


the 1950s different from the world we knowtoday. The technology that we 
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use in our everyday lives – the Internet, mobile phones and computers – did not exist. They were all waiting in the wings of thefuture, readyto be invented. Televisions were starting to appear in 


people’s homes, but not everyone had one. 


 This meant that the teams ofpeople who designed satellites, aeroplanes and rockets in the 1950s had no electronic devices tohelp them. If engineers and scientists wanted to know how fast a rocket could go orworkout complicated sums, they had to make these calculations byhand, without an electronic computer. Every mistake had to be rubbed out and corrected, and copies painstakingly made. Each complicated mathematical formula would have to be carefullyworked out one step at a time, and sometimes the 


calculations would take days or evenweeksto complete. 


 So when Katherine joined the National Advisory Committee for Aeronautics (NACA) in June 1953, she was hired to be a computer, a human computer, and was finally going to find out what a research mathematician did. Human computers calculated and solved the complex sums that scientists and engineers gave them. They used mechanical calculators that were about the size of an old desktop computer, but rather than being full of electronics, they used gears and cogs that would add numbers together, a bit like an abacus. Everything was written down atlarge desks with ink and pencil. While it was prettymuch only white men who were hired to be the scientists and engineers, it was women who were hired to be human computers. They were thought to have more patience and attention to detail 


than men, and so be better at the calculations. Despite their intelligence, 


the internet,mobile phones and computers did notexist
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these women were considered lowly, earning a lot less than men. But the women were masters of the numbers, using their mathematical knowledge to workout all the problems that the engineers gave them. The work could be tedious and long-winded, but not for Katherine. She loved maths, where there is always a right answer, you just have to work it out. In spite of the segregation, andthe racialand genderdiscrimination around her(which meant black women had to use different bathrooms, offices and cafeterias to white women), Katherine soon showed thatrace and gender have nothing to 


do with the brilliance of a person’s mind. 


During the 1950s, America became obsessed with space. The US and Soviet Union were in a hugelycompetitive race to claim the prize of putting the first person in space. NACA became NASA– the National Aeronauts and Space Administration – and everyone, including Katherine, focused their attention on putting humans in space. Getting to space was basically a huge maths problem, and Katherine wanted to understand the reasons behind the maths problems she was being asked to calculate. So with her typical confidence, she asked to go along to the space programme briefings with the male engineers and scientists. When she was told women didn’t attend these meetings, Katherine challenged this answer asking “Is there a lawagainst it?” 


There wasn’t, so Katherine attended the meetings.


 These knowing minds got to work, trying to figure out how a rocket could fly a person into space. The problem of sending anything into space is a bit like when a footballeris taking a free kick. Aiming the ballat the goal, 
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