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    Introduction






    For a relatively short time, the desire to be the first to achieve

    milestones in space flight and space exploration became a major factor in

    relations between the United States of America and the Soviet Union. In the

    1950s and 1960s, the two superpowers faced each other in a conflict that

    became known as the Cold War. The threat of nuclear annihilation meant that

    neither could afford to go to war with the other, and both sought other

    means of demonstrating the superiority of their systems of government.






    This showdown took many forms, but nowhere was the competition more intense

    or more public than in the attempt to conquer space. In part, this was

    because both sides saw a military advantage in the domination of space,

    though they claimed more altruistic motives for their space programs. For

    several years, both countries forced the pace of space exploration with

    first one and then the other gaining an advantage. Then, just as suddenly

    as it had started, the space race was over. Although both countries

    continued with space missions, these were no longer part of intense

    competition, and the pace of space exploration slowed dramatically.






    This is the dramatic story of the origins of the space race and of the

    triumphs, failures, and tragedies which it encompassed.






Chapter One






    Pioneers of Space Exploration






    “The Earth is the cradle of mankind—one cannot remain in the cradle

    forever.”






    —Konstantin Tsiolkovsky






    The beginnings of scientific interest in space travel can be traced back to

    two men. Fittingly, given that this is a book about competition between the

    United States and the Soviet Union, one was American and the other Russian.

    These two men never met, and each spent most of their life in ignorance of

    the other, but they separately developed many of the ideas that would lead

    to the space race and finally take man outside the atmosphere of planet

    Earth.






    Konstantin Tsiolkovsky was one of 18 children born to a poor Polish

    immigrant family in Tsarist Russia in 1857. An early bout of scarlet fever

    caused him to become partly deaf, and as a result, he received almost no

    formal education. When Tsiolkovsky was 16, however, he was able to spend

    time in Moscow and particularly at the Chertkovskaya Library where for the

    first time he had unrestricted access to books. Some of the first things he

    read were the science fiction works of French novelist Jules Verne,

including From the Earth to the Moon (1865) and    Around the Moon (1870).






    Tsiolkovsky became fascinated by the science behind these fictional

    accounts of space travel. For example, he rapidly calculated that the

cannon used to shoot a spacecraft to the moon in    From the Earth to the Moon would have produced such crushing

    acceleration that it would have killed its occupants. By the 1890s,

    Tsiolkovsky was working as a teacher, but in his spare time, he was writing

    about space travel. Initially, he tried science fiction, but he quickly

    discovered that he was more interested in the science than the fiction.






    Almost all Tsiolkovsky’s ideas were theoretical, but he proved to be

    incredibly prescient. In 1903, his article “Exploration of the World Space

with Reaction Machines” was published in the magazine    Nachnoe Obozrenie (Scientific Review). This astonishing paper

    discussed the use of rockets powered by a mixture of liquid oxygen and

    hydrogen (the fuel used in the Space Shuttle) to explore space. That this

    was written before the first powered flight and by a completely

    self-educated man makes it even more surprising, and Tsiolkovsky went on to

    write about space trains, multi-stage rockets, and the need for pressurized

    suits for spacecraft occupants. Although his work remained almost

    completely theoretical, it provided the foundation for much that followed,

    and it’s not surprising that Tsiolkovsky is regarded as the father of

    cosmonautics in Russia. Tsiolkovsky survived the Russian Revolution and

    continued to work in the Soviet Union until his death in 1935. He

    bequeathed the results of his life’s work to the state, and this became the

    theoretical underpinning for much of the Russian space program.






    Tsiolkovsky’s American counterpart took a much more practical approach to

    the possibility of space flight. Robert H. Goddard was born in 1882 and

    became both a physicist and a professor, but he was also a prolific

    inventor and an engineer who registered more than 200 patents in the United

    States. Like Tsiolkovsky, Goddard first became interested in the

    possibility of space flight after reading science fiction, though in his

    case it was The War of the Worlds by H. G. Wells which he read

    soon after it was published in 1897.






    Goddard gained a degree in physics from Worcester Polytechnic Institute (a

    private research university in Massachusetts) in 1904 and, following

    recovery from a near-fatal bout of tuberculosis, he became an instructor

    and research fellow at Clark University, another private research

    university in Massachusetts in 1914. There, he began to build and launch

    rockets. In the years that followed, Goddard and his team launched a number

    of solid fuel rockets that reached altitudes of almost two miles and speeds

    of over five hundred miles per hour.






    In 1919, Goddard published A Method of Reaching Extreme Altitudes,

    which became one of the standard texts for U.S. space research. Ironically,

    given that both Goddard and Tsiolkovsky had been inspired by science

    fiction, in the first half of the twentieth century most people regarded

    rocketry as something from the realm of fantasy. A large number of

    established scientists claimed that Goddard’s theories were mistaken and

    that using rockets to propel a spacecraft outside the Earth’s atmosphere

    was impossible. In an article in the New York Times in 1920,

    Goddard and his theories were so violently ridiculed that he became

    extremely secretive and did not publicly discuss the results of most of his

    subsequent experiments.



