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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.



    In terms of public perception, the notion of rockets became indelibly
    linked not with real science, but with the fantasy of the Buck Rogers and
    Flash Gordon comic strips. This ridicule of rocketry became so intense that
    respectable scientists avoided using the “R-word” wherever possible, even
    when they were involved in rocket research. For example, when in 1936 the
    respected Guggenheim Aeronautical Laboratory at the California Institute of
    Technology (GALCIT) decided to form a group to study the practical
    applications of rockets, it was called the Jet Propulsion Laboratory (JPL),
    even though jets were never produced or studied there. When the JPL began
    to produce rocket pods in 1941 to be used on American military aircraft to
    allow them to take-off in short distances, these were called Jet-Assisted
    Take-Off (JATO) units, even though they were not jets. Jets, it seemed,
    were safely scientific while rockets were still regarded as silly.



    It took the Nazis to make people think seriously about rockets. There was
    nothing remotely whimsical about V2 rockets, the world’s first ballistic
    missiles which used the kind of liquid-fuel engines first imagined by
    Tsiolkovsky to carry more than 2,000 pounds of high explosive over 50 miles
    above the Earth at speeds of over 3,000 miles per hour. Thousands of people
    were killed by these deadly Nazi weapons during World War II, and suddenly
    rocketry was no longer the amusing province of science fiction.



    Robert Goddard died in August 1945, just as World War II was ending and as
    public and scientific perception of his life’s work was beginning to
    change.



Chapter Two



    From Missiles to Rockets



    “Don’t tell me that Man doesn’t belong out there. Man belongs wherever he
    wants to go—and he’ll do plenty well when he gets there.”



    —Wernher von Braun



    The rocket wasn’t the only new technology developed during World War II.
    The United States also produced the first nuclear weapons. It didn’t take
    long for military minds to start wondering about the possibility of
    combining these two new inventions to create rockets that could deliver
    nuclear weapons. And with the Nazis and the Japanese defeated, America
    began to realize that it faced a new and perhaps even more dangerous rival:
    the Soviet Union.



    Almost before World War II was over, the two new superpowers began to
    maneuver for position in Europe. The countries of Eastern Europe became
    part of the Warsaw Pact, a military alliance dominated by the Soviet Union.
    Countries in the west of Europe joined the North Atlantic Treaty
    Organization (NATO), another military alliance, but this time dominated by
    America.



    By 1949, the Soviet Union also had nuclear weapons. Initially, nuclear
    bombs were designed to be carried by aircraft, but these were too easy to
    intercept. What was needed was a way of delivering a nuclear weapon into
    the territory of the enemy as quickly and reliably as possible. Suddenly,
    the possession of rocket technology to deliver nuclear warheads became of
    extreme importance in both the United States and the Soviet Union.



    At the close of the war in Europe, America had set out to find as many Nazi
    designers and technicians as possible in the hope of persuading these men
    to move to the U.S. to continue their research. Operation Paperclip brought
    over 1,600 Nazi scientists to America. Amongst these were almost all of the
    team behind the design of the V2 rockets, including the lead designer, Dr.
    Wernher von Braun. Within a very short time, the American military began
    Project Hermes, where designers and technicians from the General Electric
    Corporation studied captured V2 rockets and worked with German scientists
    to produce American versions.



    In April 1946, almost one year after the end of the war, the first captured
    V2 was launched at the White Sands Proving Ground in New Mexico. Almost
    immediately, Wernher von Braun and his German colleagues began improving
    the basic V2 design. Within a few years, the missiles being launched from
    New Mexico were virtually unrecognizable as V2s—later versions were almost
    50 percent heavier than the original, and many had small wings and control
    surfaces which helped maintain control.



    By 1948, von Braun and his team of scientists were allowed to apply for
    American citizenship and became an important part of the missile program.
    In 1950, von Braun relocated to the Redstone Arsenal near Huntsville in
    Alabama where he began work on the Redstone, a ballistic missile intended
    for the U.S. Army. Von Braun was fascinated by the possibility of space
    travel, however, and he began lobbying to have funds diverted from the
    design of missiles to the design of passenger-carrying rockets which could
    be used for the exploration of space.



    At the time, there was little interest in space travel, and the American
    administration believed that it was necessary to focus









Conclusion



    A space race of sorts continues today, though now it involves commercial
    companies competing with each other in addition to national space programs.
    Still, there is currently nothing to compare with the competition between
    the Soviet Union and the United States for the exploration of space which
    lasted for 12 years, from the launch of the first Sputnik to the moon
    landing. From 1957 to 1969, every new milestone in space travel was
    bitterly and publicly contested between the two superpowers. The race into
    space became a visible manifestation of the Cold War between these
    countries.



    Initially, the Soviet Union’s advantage appeared to confirm the belief that
    Russia had advanced beyond the United States in technological capacity. We
    now know that this was an illusion and that Russia never did have such an
    advantage either in terms of space vehicles or nuclear weapons. What the
    Soviets did have was a dedicated and able chief designer in Sergei Korolev.
    This man was able to focus the work of the Russian space program to make
    the best use of the resources that Russia possessed. In the early days of
    the space race, this gave the Soviets a distinct advantage over an American
    program that was dogged by inter-service and inter-departmental rivalry
    leading to splitting of resources.



    The formation of NASA in 1958 effectively focused the American effort and
    avoided all future duplication of effort. This was enhanced by President
    Kennedy’s public affirmation of support for the space program in 1961.
    Sergei Korolev’s illness and subsequent death in 1966 left the Soviet Union
    without anyone of comparable ability to bring together the different
    strands of the Russian effort, and the Soviet Union was never again able to
    directly challenge the Americans for any major space milestone. When this
    became apparent, the Soviet leadership became less willing to put resources
    in the space program. In America, even after the dramatic success of the
    moon landing, the lack of competition from the Soviet Union led to a loss
    of interest in the space race and a withdrawal of funding.



    For a short time, leading the exploration of space was a matter of national
    pride for the two most powerful nations on Earth. This rivalry led to
    amazing progress in a very short time—from the launching of the very first
    satellite to a man stepping on to the surface of the moon in just 12 years.
    Without the urgency brought about by the desire of both powers to defeat
    the other, this would not have happened in such a short time. In general,
    the Cold War between America and Russia caused little but mistrust, misery,
    and the development of ever more destructive weapons. But in the case of
    the space race, it brought more progress, more rapidly than anyone could
    ever have imagined.


