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FOREWORD


One of the most fascinating subjects for me has always been the history of rockets and space exploration, especially as it relates to human spaceflight. As a young person I read science fiction and dreamed of being able one day to fly in space. Of course at that time I had little appreciation of the risks of this type of adventure and how things that appeared to be simple could be so dreadfully complicated. I never outgrew this deep interest in spaceflight, and then on 27 June 1982 my dream came true when I stepped aboard the Orbiter Enterprise (STS-4). This was followed by flights aboard STS-41D and STS-61A, both as commander. I retired from NASA in 1998 but today continue to work in the space industry.


There have been many books written about spaceflight covering many different facets of the history, such as the people involved, the development of the technology and theory, the development of the spacecraft, the details of specific flights, the glory, the failures – the list is long. Many books contain great detail about their specific subjects and sometimes are difficult to read. Since I am technically oriented, books containing great detail about the engineering evolution and solutions of great technological challenges and problems tend to attract my attention. Stories about the people involved are also interesting to me. But not everyone has this depth of interest. It seems to be that there is a lack of a good chronology of the development of space technology written for the lay person.


In this book Terry Treadwell has filled that void. He has accurately presented the essence of the development of space travel and concisely put it into print. His manner of writing has captured the excitement of the time with just enough detail to help the reader understand the significance of the events described without getting bogged down in great detail. The story told here is factual and sprinkled with some human details not often seen in books on this subject. The book begins with a brief history of experiments in reaction force propulsion by the Greeks and rockets by the Chinese, followed by rockets through the ages. Ultimately the work of Goddard and Tsiolkovsky pave the way toward the development of exoatmospheric rockets; then follows the gripping saga of human spaceflight in the twentieth century, leading into the new millennium. This history is complete in that it discusses chronologically step by step the progress, the joy, and sometimes tears, experienced by the major space-fairing nations, the United States and Soviet Union/Russia, in the conquest of space.


Terry has often written about aviation and possesses a keen interest in its history. For the twenty plus years I have known him, he has also been fascinated by space travel and has now turned his interest and writing skills to this topic with excellent results.


Colonel Henry W. Hartsfield Jr. NASA Astronaut


Member of the 2nd Group USAF Manned Orbiting Laboratory – 1966.


Selected for NASA-Group 7 – 1969.


Member of Support crew for Apollo XVI.


Member of Support crew for Skylab 2, 3 & 4.


Back-up pilot STS-2.


Back-up pilot STS-3.


Pilot of STS-4 – Columbia.


Commander of STS-41D – Discovery (Maiden Flight).


Commander of STS-61A (Spacelab D-1) – Challenger.


Resigned from NASA in 1998 to join RAYTHEON in developing the simulators for the International Space Station (ISS).




INTRODUCTION


This book is essentially a pictorial history of the development of manned spaceflight. Included is the first manned rocket flight that took place in 1933, the launch of the first satellite, Sputnik, followed closely by the first manned flight into space by Russian cosmonaut Yuri Gagarin and the beginning of the space race to land a man on another world.


There are accounts of the tragedies that struck: the deaths of the three American astronauts and the lessons learned from them, and the deaths of the Russian cosmonauts in their desire to get into space and closer to other worlds.


All this was closely followed by the development of the Russian Space Stations and the strides made in preparing man to live and work in space. This culminated in the development of the first re-usable spacecraft – the Space Shuttle. Also covered are the early design years and the variety of proposals from different companies like Grumman and Boeing, before Rockwell was selected as the prime contractor for the Space Shuttle.


The successes of this complicated rocket/glider are highlighted, as are the failures. The potential that this system has to offer is apparent when the various payloads that were carried into space are mentioned. Covered briefly is the Soviet STS System with its ‘Buran’ Orbiter and its failure to turn the project into a viable alternative to the rocket.


Some of the photographs in the book have never been seen before and are some of the most dramatic and breathtaking. A number of cutaway drawings of both the Russian and American spacecraft support the information provided in the text and photographs. The book is not meant to be the definitive work on this vast and complicated subject, but it will give a photographic insight into one of the last millennium’s greatest achievements, which enabled men and women to work in an environment outside of the Earth.




CHAPTER ONE


THE BIRTH OF THE ROCKET


When man first gazed at the stars and dreamed of going to other worlds it all looked more than a million miles away, as indeed it was. The foundations of astronomy were laid by Greek scientists around 624 BC when the teachings of Thales of Miletus were recorded. They realised that the Earth was just a tiny speck in the universe and man was just an infinitesimal part of the whole thing. Then as the years progressed and man took to the air, first in balloons, then gliders and later engine-powered flying machines, the dreams started to take on a different light, becoming reality.


The first recorded use of a device that was used in propulsion was by way of a demonstration in ad 160, by a Greek mathematician and scientist called Hero of Alexandria. The device, called an Aeolipile (Greek for ‘ball’ and after Aeolus, the god of winds), consisted of a rotating hollow sphere with two right-angle pipes located 180° apart, which were mounted between two supports that carried steam from a closed container suspended over a fire. The jet of steam escaping through the pipes caused the sphere to revolve and is the first known demonstration of a crude jet propulsion system.


Then in AD 1232, during the Mongol siege of the city Kai-fung-fu, the first recorded use of a rocket was identified in the Chinese chronicle T-hung-liankang-mu. The ‘Arrow of Flying Fire’, as it was called, was most likely to have been a hollow arrow that was stuffed full of some kind of incendiary material, or an arrow that had been attached to a similar substance. According to one report the rockets were very large and, when lit, made a noise that resembled thunder and could be heard over a distance of 5 leagues (15 miles). When falling to Earth, it was said to have caused devastation for 2,000ft in all directions. Reports also stated that the rockets carried iron shrapnel and incendiary material.


The first recorded use of rockets in warfare in Europe was in ad 1241, when the Mongols used them with devastating effect against the Magyar forces in the Battle of Sejo, which resulted in the capture of Buda – now known as Budapest.


In Europe around 1249, an English monk by the name of Roger Bacon (1214–94) is credited with developing the first rockets in the Western world. Bacon was a philosopher and scientist and foresaw the use of gunpowder, together with mechanical cars, boats and planes. In his book De Mirabili Potestate Artis et Naturae (The Miracles of Art, Nature and Magic) he gave the formula for gunpowder as follows:


Take 7 parts of saltpeter, 5 of young hazel twigs and 5 of sulphur, and thou wilt call up thunder and destruction, if thou know the art.


The Mongols used the rocket again in 1258 when they launched them against Arabs during their capture of Baghdad (750 years later rockets were once again used by the British and Americans in the battle for Baghdad). Ten years later, in 1268, the Arabs, quick to learn, used the rocket against Louis IX during the Seventh Crusade.


By the year 1300 a number of European armies had acquired rockets and formed rocket corps. In 1429 the French used rockets at the Siege of Orleans during the Hundred Years War.


In Russia, however, virtually no records exist of the use of rockets until the 1600s, when accounts accumulated by the Russian gunsmith Onisin Mikhailov were turned into a compiled document entitled Code of Military, Artillery and Other Matters Pertaining to the Science of Warfare. In this document detailed descriptions of rockets referred to as ‘Cannon balls which run and burn’ are contained, although now even the existence of this early document has been disputed, mainly because the information which compiled the main manuscript was not entirely Mikhailov’s. It was, in fact, a collection of some 663 snatches of information and articles from a variety of foreign military books and sources. But that doesn’t really matter; the fact that Mikhailov collected and published these articles is of more importance than the debate to try and decide whether or not he was justified in calling them his own.


In 1650 the Dutch were using military rockets during their wars, followed closely by the Germans, who in 1730, under the control of Colonel Friedrich von Geissler, started manufacturing rockets that weighed 120lb.


Peter the Great of Russia devoted a lifetime to creating his country’s military might. In 1680 he founded the first Rocket Works in Moscow. There they made illuminating and signal rockets for the army, all of which were under the guidance of English, Scottish, Dutch, German and French officers, who instructed them in their use. Then in the early 1700s Peter the Great made St Petersburg the new capital of Russia and moved the entire Rocket Works to this new location, expanding it at the same time.


The use of the rocket continued to be developed by various nations, but it really made its mark in warfare during the Indian campaign at the end of the eighteenth century. In 1789 an Indian force of 1,200 men under the ruler Hyder Ali, Prince of Mysore, devastated the British army at the Battle of Panipat using iron rockets. They inflicted horrendous casualties, despite the fact that the British far outnumbered and outgunned them. The rocket was 8in long, 1.5in in diameter and was fixed to a stabilising 8ft rod.


Three years later, in 1792, the son of Hyder Ali, Tippu Sultan, enlarged the rocket corps created by his father to 5,000 men and supplied them with larger rockets. During the Third Mysore War he inflicted several defeats upon the British, before being killed at the Battle of Seringapatam.


Because of the devastation caused by these rockets, Sir William Congreve carried out secret experiments at the Royal Laboratory at Woolwich, England, in developing substantially more powerful ones. After two successive campaigns, (Boulogne in 1806 and Copenhagen in 1813) where the Danes were subjected to a barrage of some 25,000 rockets, the British army formed the Field Rocket Brigade. Also about that time, Lieutenant-General Henry Shrapnel invented the explosive shell, which caused serious casualties to Napoleon’s cavalry and close-quarter infantry. During the battles against Napoleon, the rocket brigade was involved in every campaign, distinguishing itself particularly well in the final battle at Waterloo when Napoleon was trounced.


The development of the Russian rockets continued, and in the late 1700s an officer in the tsar’s artillery, Alexander D. Zasyadko, who had been studying Congreve’s progress and exploits, together with the files from the Rocket Works, decided to design some rockets of his own. So successful were the tests of his rockets that in 1817 Zasyadko was assigned to western Russia to train the tsar’s soldiers in the use of military rockets. The following year a school of artillery was opened and Zasyadko was appointed its head with a promotion to major general. In the Russo-Turkish War of 1828–29, solid fuel rockets were used during the sieges of Varna, Braila, Silistra and Schmia, and on the Black Sea Russian ships used the rockets with great success. During the Crimean War thousands of rockets were employed, with increasing reliability.


During the American War of Independence, the British army created a rocket brigade after the Battle of Bladensburg on 24 August 1814 when the British 85th Light Infantry used rockets against an American rifle battalion. According to a report by Lieutenant George Gleig of the 85th:


Never did men with arms in their hands make better use of their legs.


The development of the rocket in warfare moved on in the 1840s, when an Englishman, William Hale, developed a rocket with three curved metal vanes in the exhaust creating the first stabilised rocket. The United States employed it to great effect in the Mexican War of 1846–48. A battalion of rocketeers, consisting of about 150 men armed with around fifty rockets, and under the command of 1st Lieutenant George H. Talcott, accompanied Major-General Winfield Scott’s army. During the battle for Veracruz on 24 March 1847, they were used for the first time and with great success. With Veracruz taken, the rocketeers were moved to the battle for Telegraph Hill, where Captain Robert E. Lee was in command. Lee was later to command the Confederate Army of Northern Virginia in the American Civil War. Mexico City surrendered some months later when the fortress of Chapultepec fell after heavy bombardment from rockets and a massive assault.


On the other side of the world in Russia, the death of Zasyadko in 1837 caused his position at the school to be taken by another artillery officer by the name of Konstantin I. Konstantinov. The 30-year-old officer was the first to work on the practical problems of rocket production and became the founder of experimental rocket dynamics. Up to this time, the production of rockets was left to the individual skill of the makers and, as can be imagined, there were a number of accidents. Among Konstantinov’s achievements were the development of large-scale rocket production and a rocket that could fire lifelines to wrecked vessels.


A number of other Russian inventors produced ideas over the next few years, and then came the innovations of Konstantin Eduardovich Tsiolkovsky, considered by the Russians to be the ‘Father of Soviet Spaceflight’. Born in 1857, the son of a forestry expert and inventor, Tsiolkovsky enjoyed a normal childhood. Then, when he was 8 years old, he contracted scarlet fever and became almost totally deaf. Unable to go to school, he taught himself from his father’s books, mastering first mathematics then physics. After three years at a technical school he returned to his hometown to become a teacher. It was whilst he was a teacher that he started to carry out serious research in the areas of an airplane, an all-metal dirigible and a rocket for interplanetary travel.


This was endorsed in 1881, when Nikolai I. Kibalchich proposed the idea of heavier-than-air machines being propelled by rocket propulsion and carrying human passengers. Unfortunately Kibalchich also used his expertise in another direction. He was the bomb expert for a revolutionary organisation, and a bomb thrown at the Tsar Alexander II, which mortally wounded him, had been prepared by Kibalchich. He was arrested by the tsar’s secret police and executed soon afterwards.


Tsiolkovsky was a man of vision and was years ahead of his time in his concepts and designs. Between 1885 and 1895, Tsiolkovsky carried out a great deal of work on the design of metal airships although at first he was considered to be an eccentric living in a world of fantasy. In 1894 he proposed a design for an all-metal airplane in an article entitled, ‘The Airplane, a Birdlike Flying Machine’. Seven years later he put forward a paper ‘Investigating Space with Reaction Devices’. His work was slowly becoming accepted and he was no longer regarded as an eccentric, but it wasn’t until 1918 that he was properly recognised for what he had achieved. In 1919 he was elected to the Russian Socialist Academy and granted a personal pension by the Commission for Improvement of the Lot of Scientists (TsEKUBU). This later became the Academy of Sciences USSR. Tsiolkovsky died in 1935 a national hero, bequeathing all his papers and models to the Soviet government. In 1952, the Aero Club of France had a large gold medal struck in his honour and in 1954 the Soviet government established the Tsiolkovsky Gold Medal, which has been awarded every three years since its installation to the most outstanding contributor to spaceflight.


On the other side of the Atlantic, a Massachusetts physics teacher by the name of Robert Hutchings Goddard had never heard of Tsiolkovsky when he started taking an interest in rocketry at the beginning of the 1900s. In 1920, Goddard submitted a sixty-nine-page paper called ‘A Method of Reaching Extreme Altitudes’ to the Smithsonian Institute in Washington. The Smithsonian, recognising that there was a great deal of merit in the paper, gave Goddard a $5,000 grant towards further research. Unfortunately the story was leaked to the newspapers and some of the more sensation seeking tabloids of the time, always on the lookout to ridicule anything that they didn’t understand, had a field day. This caused Goddard to continue his research in complete seclusion.


On 16 March 1926, Goddard launched the first liquid-fuelled rocket in history, although it only travelled to a height of 184ft. Even then the newspapers mocked him by bannering the headline ‘Moon Rocket Misses Target by 238, 799.5 miles’. Later Goddard was supported by Charles Lindbergh and financed by the Guggenheim Foundation. By the end of 1935, Goddard’s rockets had gyroscopic control, and were followed two years later by a rocket that reached a height of 1.9 miles.


Then, in 1933, an article appeared in a London newspaper, said to have been written by the special correspondent of a newspaper called the Sunday Referee, about a ‘Sensational secret demonstration that was carried out on the island of Rugen in the Baltic Sea’. It was said that a German scientist by the name of Dr Bruno Fischer placed his brother Otto into a 24ft steel rocket and shot him 6 miles into the air. The whole experiment was conducted under the control of the German War Ministry (Reichswehr) and under great secrecy. Otto Fischer, it was said, crawled through a small steel door in the side of the rocket and strapped himself in. Minutes later there was a blinding flash followed almost immediately by a deafening roar and the steel rocket was blasted into the sky. Some minutes after that it came back into sight, floating down on a large parachute and came to rest on the sands. The occupant (one hesitates to call him a pilot) crawled out to the relief of the assembled government witnesses. The flight had lasted just 10 minutes and 26 seconds and had reached a height of 6 miles – the first recorded manned rocket flight is said to have taken place. There has always been some dispute over whether the story was a hoax or a propaganda exercise by the German authorities, or in fact actually did happen.


Germany’s interest in rockets and space travel had started seriously in 1923, when a German-speaking Transylvanian schoolteacher by the name of Hermann Oberth had his book, Die Rakete zu den Planetenräumen (‘The Rocket into Interplanetary Space’), published. The book attracted a number of similar minded enthusiasts, and they arranged to meet in the backroom of a restaurant in Breslau called the Golden Sceptre. From this meeting came the society Verein für Raumschiffahrt (VfR – Society for Space Travel), whose aims were to promote the theory of space travel and carry out serious experiments in rocket propulsion. Within two years the society’s membership had grown from a mere handful of enthusiasts to 870 dedicated members. Among these was a young 19-year old by the name of Werner von Braun.
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Group of German rocket scientists with a young Werner von Braun.


Across the Atlantic, Goddard had continued his experiments in New Mexico, well away from the prying eyes of the press. His work was slow and ponderous at this stage, mainly because of the lack of interest in rocketry within the United States and, indeed, in the United Kingdom. This was highlighted in an article in the Journal of the British Interplanetary Society in 1937, which said:


Astronautical activities seem to have ceased around the world lately, nothing having been done in the USA, Germany or Austria.


The outbreak of the Second World War seemed to put the experiments with rockets on hold, but four years after the article had appeared in the British Interplanetary Journal, a speech by Adolf Hitler in Danzig on 19 September 1941 included the following statement:


If the war continues four or five years, Germany will have access to a weapon now under development that will not be available to other nations.


The was a worrying factor for the Allies, because up to then it had been thought that Germany, one of the leaders in the development of rockets, had shelved any interest in the subject. They were obviously mistaken as Britain found out to her cost. Hitler had kept all development secret, even though he had publicly denied any interest in the use of rockets. It is accepted that at the time there was a distinct disinterest among the military hierarchy, who regarded it as a complete waste of money and resources. Among these was Field Marshal Erwin Rommel.


Just prior to the Second World War, the Luftwaffe had made progress in leaps and bounds in the field of rocket science, developing first the A-1 and then the A-2, followed by the A-3 and A-4. It has always been thought that the development of these early rockets was primarily for use on a war footing, but this is not true. Financial backing for these experiments disappeared after the failure of the A-4, and Captain (later General) Walter Dornberger, who was in charge at the time, was desperate. Then, during the Second World War, funding suddenly became available when it was realised that the rockets had a military purpose. The research acquired from these early rocket trials resulted in the development of the V-1 (Vergeltungswaffe 2 -Retaliation Weapon 2), then the V-2, formerly the A-4. The V-1 was much like a rocket-powered aircraft, and in fact a number of test flights were carried out with pilots aboard. Among these pilots was Hannah Reitsch, Germany’s premier female test pilot and one of the very few to survive a test flight in the V-1. The V-2, on the other hand, looked like a rocket should and was the forerunner of the American space programme.


The most significant breakthrough for the Germans came on 3 October 1942, when Major-General Walter Dornberger, commanding officer of the Peenemünde Army Experimental Station, gave the order to launch another V-2 rocket. The two previous attempts had resulted in disaster as neither had lifted off the pad before exploding. The countdown started as film cameras whirled. The tall slender body of the rocket, lacquered black and white, gleamed in the sunlight as it slowly lifted off the pad followed by an immense roar as the 650,000hp rocket motor burst into life. As the rocket sped faster and faster into the clear blue sky, on the ground, scientists and engineers watched with growing confidence. The countdown came relentlessly over the loudspeakers ‘291-292-293’. The rocket was now over 6 miles high and travelling at over 3,000mph. It was now estimated that it would soon re-enter the Earth’s atmosphere and the speed of the rocket would decrease to 2,000mph. Then came the announcement over the loudspeakers: ‘Impact’. The rocket had come to Earth and had landed with an impact of 1.400 million ft-lb.
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V-2 lifting off during a test flight from Peenemunde.


Dornberger was delighted. The team, headed by Werner von Braun, had proved that they had the capability of launching ICBMs (Inter-Continental Ballistic Missiles) and had justified the funding that he had fought tooth and nail to obtain. Fortunately for Britain, it was to be a further two years before Hitler was to sanction their use; the damage the V-2, as it became known, caused to Britain is well documented. The German scientists, however, still had ideas of launching their rocket into space and, with this in mind, they continued to carry out experiments. Werner von Braun made no secret of the fact that he despised the Nazi regime, especially the secret police. This was a dangerous game to play; Heinrich Himmler had von Braun arrested on a number of occasions on charges of not doing enough to aid the German war effort. It was only the repeated intervention of General Dornberger that saved the scientist’s life.


America’s entry into the world of space exploration was given an unexpected boost toward the end of the Second World War, and started rather ignominiously on a road to a small village called Schattwald, close to the German/Austrian border. An American soldier with the German name of Schneikert was on guard duty with members of the 324th Infantry Regiment, when a smartly dressed man approached them on a bicycle. Schneikert, remembering some German from his childhood, called out ‘Komm vorwärts mit die Hände Hoch!’ (Come forwards with your hands up). The young German stopped, got off his bicycle and stepped forward with his hands in the air. Speaking in a mixture of German and English, he explained that his name was Magnus von Braun and that his brother was Werner von Braun, a rocket scientist, who together with a number of other scientists, wanted to surrender to the Americans. After a great deal of suspicious mutterings between them, the American soldiers took Magnus von Braun to a member of the CIC (Counter Intelligence Corps), 1st Lt Charles L. Stewart, who established that he was indeed who he said he was.


It appeared that Werner von Braun, and over 100 of Germany’s top rocket scientists and engineers, were hiding in a mountain inn, and were being hunted down by a SS group under the command of Obergruppenführer General und Waffen SS Hans Kammler, and it was imperative that the Americans got to them first. Kammler had been in charge of security at Peenemünde, and when it was obvious that the war was lost, had been given orders to kill all rocket scientists and engineers, to prevent them falling into the hands of the Allies. Stewart decided that the man was telling the truth, but was not prepared to risk any of his men to go and fetch the scientists. Instead he gave Magnus von Braun passes for the scientists to allow them through the American-held sector and told him to bring the party to him, guaranteeing their safety when they reached the American lines. The following day the party arrived at Stewart’s headquarters and was taken into ‘protective custody’.


At the end of the war the Americans raced to capture the remaining German scientists and rocket engineers in order to use their expertise for military and space exploration purposes. The majority of the German rocket scientists, including the top scientist Werner von Braun, were whisked away to America to set up the American rocket system under the control of the NACA (National Advisory Committee for Aeronautics). In America this became known as the ‘Paper Clip’ operation. This initially caused some concern amongst the Allies as a number of the scientists were known to be fanatical Nazis, causing some cynics to call it the ‘Paper Clip Conspiracy’. The remainder of the German scientists were rounded up and taken to Russia to help in the Soviet rocket programme.


The majority of Goddard’s work didn’t come to light until the late 1940s, by which time the German rocket scientists had been ‘liberated’ from Europe and Robert Goddard had died. This, in real terms, meant that the Americans had no one of their own working seriously on rocket development.


Although they were allowed to enter the United States, the German scientists and engineers were kept under strict control. The group was sent to White Sands Proving Grounds, New Mexico, but it was to be a further two years before their families were able join them. It was suddenly realised that although the families had been granted entry visas, the original group of scientists and engineers had been taken to the United States by the military and had no entry visas. They were, in effect, illegal immigrants. This problem was solved by taking the unusual step of bussing the group from El Paso, Texas, to Ciudad Juárez, Mexico, then allowing them entry from Mexico into the United States and giving them visas at the same time.


With the German immigrants settled into their new home at White Sands, the US government decided that the honeymoon period was over and it was time to set them to work. Work started in assembling and testing one of the V-2 rockets that had been brought from Germany. This was not as straightforward as was first thought. The rocket components were collected from various parts of Germany and shipped to White Sands Proving Ground, but only two or three were assembled from original matching parts. Some parts had deteriorated so badly during transit that new parts had to be machined to replace them.


The first launch was a disaster. The rocket reached a height of 3.5 miles before one of the stabilising fins came off and the rocket had to be destroyed. Fortunately the second launch, attended by a large number of senior military officers, was a complete success and reached a height of 71 miles. There were a number of accidents during this learning period, one of which nearly caused a disaster. This happened when the gyroscope in a guidance unit malfunctioned and the rocket went haywire. It went seriously off course and headed for the town of Juárez in Mexico. Fortunately it missed the buildings where construction companies in the area stored their dynamite, and crashed close to the town. Within hours, the locals had set up stalls and were selling still warm remnants of the rocket as souvenirs. It was estimated later that the Mexicans sold about 10 tons of material, much of which resembled tin cans, all from a rocket only weighing 4 tons.


It was in 1949, during the tests of the V-2, that the first experiments using animals were conducted. Two monkeys named Albert I and Albert II were placed in the nose cones of the V-2s during launch tests. These tests were followed by a series of high altitude flights carrying Albert I and II again and III and IV. All of these animals died when the parachutes on the rockets failed to open during re-entry. A number of other flights carried a variety of creatures including mice, insects and cats.


Between April 1946 and September 1952 a total of sixty-four V-2 rockets were launched from the White Sands Proving Ground, New Mexico, and one was even fired from the deck of the aircraft carrier USS Midway.


Over the next few years the development of the rocket slowly gathered pace, but even then the scientists and engineers were not ready for the sudden outburst of frenzied activity in space and missile development that was to arrive in the late 1950s.




CHAPTER TWO


THE FIRST MANNED SPACEFLIGHTS


On 4 October 1957, the steppes of Kazakhstan in the Soviet Union trembled as a Vostok rocket was blasted into space. Inside was a metal ball with a diameter of just 23in and weighing 184lb, fitted with a radio transmitter. Minutes later a faint bleeping sound was tracked around the world as Korabl Sputnik 1, as the tiny object was called, circled the Earth. Man had entered space and the race to attempt to explore this element had started in earnest.


One month later, on 3 November 1957, another Vostok rocket carrying Korabl Sputnik 2 blasted off and the first passenger to orbit the Earth was launched into space. The passenger was a dog named Laika. Laika was a 3-year-old mongrel bitch that had been found scavenging in the streets of Moscow. She was one of three dogs to be trained for space related tests; the other two, Albina and Mushka, carried out flights on high-altitude rockets and instrumentation and life support tests respectively.


Laika was placed inside the nose of the satellite three days before the launch, with warm air being pumped in to keep her temperature constant. Just prior to the launch she was groomed and sensors placed on her body so that her bodily functions could be monitored. During the first few minutes of launch her heartbeat doubled; this settled down after about 3 hours but problems with the separation part of the core section that contained the thermal control system caused the temperature inside the cabin to increase to 40°C (104°F). The stress the dog was suffering was now becoming obvious and although it was first said that she spent seven days in orbit before being put to sleep by means of an automatic lethal injection, it is now known she died just hours after the launch from heat and distress after part of the nose cone was ripped off during the launch.


Prior to the launch of Laika, some thirty-four dogs on seventeen sub-orbital missions had been carried out and all but six dogs were recovered successfully.


The Americans, initially stunned at the sudden progress made by the Russians, stepped up their development programme and launched their first artificial satellite Explorer 1 into orbit on 1 February 1958. It weighed 8.3kg and had a diameter of only 15cm. The satellite was built by the Jet Propulsion Laboratory (JPL) and was launched into orbit by a modified Jupiter-C (Juno 1) rocket from the Army Ballistic Missile Agency.
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Capsule in which the dog Laika was placed for her spaceflight.
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Laika in the capsule.


The satellite went into space and started to orbit the Earth at a perigee of 358km (222 miles) and an apogee of 2,250km (1,585 miles) with an orbital period of 114.8 minutes. The scientific instruments aboard the satellite consisted of the Iowa Cosmic Ray Instrument which discovered the radiation belts that circle the Earth. These became known as the Van Allen Radiation Belts after Dr James Van Allen who designed and built the detection instrument. The belt consists of charged particles trapped in the space surrounding the Earth by the Earth’s magnetic field.


Explorer 1 stopped transmitting data on 23 May 1958 when its on-board batteries died, but remained in orbit for a further twelve years before re-entering the Earth’s atmosphere over the Pacific Ocean on 31 March 1970. Between 1958 and 2007 90 Explorer satellites have been launched.


Explorer 1 was closely followed on 15 May 1958, when the Russians launched an unmanned space laboratory Sputnik 3. This was enormous in comparison to previous satellites and the cone, which housed the scientific instruments, was 11.7ft long and had a maximum diameter of 5.7ft. It weighed 2,919lb of which 2,129lb consisted of the scientific apparatus and power cells. Programmed to fly an elliptical orbit with a perigee of 226km and an apogee of 1,880km, Sputnik 3 carried out 10,037 orbits of the Earth.


On 29 July 1958 the National Air and Space Administration (NASA) was born, replacing the National Advisory Committee for Aeronautics (NACA). In October 1958 that NASA became operational, taking over all the personnel and buildings.


On 13 December 1958 the first monkey was put into space. The squirrel monkey, named Gordo, was placed aboard a 50-ton Jupiter AM-13 rocket and launched 300 miles into space. The nose cone then detached and plummeted back to Earth, but a problem with the parachute caused the capsule to smash into the waters of the South Atlantic at 10,000mph and was lost. Both the Americans and the Russians continued to make progress towards the dream of putting a man on the Moon, but it was the Russians who were to make the first breakthrough.


The unmanned Russian spacecraft Luna I was launched on 2 January 1959. Two days later the spacecraft went into orbit around the Moon, and the battery-powered sphere orbited at altitudes between 5,000 and 6,000km and then, with its batteries depleted, went into a forty-five-day decaying orbit around the sun. The information sent back enforced the theory that there was no strong magnetic field around the Moon and gave additional information on the Earth’s radiation belt. For the first time the strong flows of ionised plasma commonly known as the ‘solar wind’ were recorded.


On 28 May 1959 in America, two monkeys, Able and Baker, were launched into the atmosphere aboard a Redstone rocket with a Jupiter nose cone attached. Both monkeys were recovered after the flight, but Able died during an operation to remove the bio-electrodes from his head and body. Baker survived the operation and lived out his days at the Alabama Space and Rocket Center, Huntsville, Alabama. He died in 1984.


The next project was to put a man into space, and in America the Mercury project was started under the control of NASA. The design and development of the Mercury spacecraft was put out to tender and a number of contractors including Lockheed, Martin, Aeronautics, Avco, Goodyear, Convair, Bell, North American, Republic, McDonnell and Northrop submitted tenders. The one aircraft manufacturer that was missing was Grumman. The contract was awarded to McDonnell. The capsule had to be as small as possible to match the size of the Atlas rocket, which was the rocket chosen to launch the Mercury programme.


Seven astronauts were selected for training from the US military: three from the air force, three from the navy and one from the marine corps. They were Alan B. Shepard Jnr, USN; Virgil I. ‘Gus’ Grissom, USAF; L. Gordon Cooper, USAF; Walter M. Schirra Jnr, USN; Donald K. ‘Deke’ Slayton, USAF; John H. Glenn Jnr, USMC; and M. Scott Carpenter, USN. The ‘Mercury Seven’, as they were to become known, started training almost immediately. The criteria for the American astronaut-training programme were that the candidates were to be under 40 years old, less than 5ft 11in tall, be qualified test pilots, have a minimum overall flying time of 1,500 hours and, of course, be in excellent physical condition. The astronauts were put through exhaustive tests both physical and psychological. The psychological test started with a 600-question test on the personality alone, including twenty questions that started with the words: ‘I am …’
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The Mercury Seven astronauts selected for the Mercury space programme.


The Soviet Union, too, had started to select cosmonauts. Soviet criteria differed from that of the Americans, inasmuch as the height of the cosmonauts was restricted to a maximum of 5ft 7in and a maximum weight of 154lb (11 stone). Their flying experience was extremely limited when compared with the Americans, i.e. Yuri Gagarin had only 240 flying hours, Alexi Leonov 250 hours and Gherman Titov 240 hours.


The cosmonaut tests included one in which the candidate had to spend several weeks in an isolation chamber, then was placed in a thermal chamber for a period of time, followed immediately by a similar period in a decompression chamber. On completion of these tests the candidate was placed aboard an aircraft and had to parachute out. The reasoning behind this test was to discover if the candidate could deal physically and psychologically with the rapid transition from being in a confined space to being released into boundless space in such a short period of time. All these tests were dangerous as they had never been tried before, but the results were to help set the yardstick by which all future cosmonauts would be selected.


A large number of Soviet pilots were initially chosen for selection, but this was quickly whittled down to six. The following were selected for further training: Anatoli Kartashov;Valentin Varlamov;Yuri Gagarin; Gherman Titov;Andrian Nikolayev and Pavel Popovich. Two were dropped almost immediately due to accidents, Varlamov damaged his spine in a diving accident, whilst Kartashov: suffered a haemorrhage of the spine during training on the centrifugal force machine in which he experienced over 8G. A young 24-year-old trainee cosmonaut Valentin Bondarenko (L) took his place. After completing his initial tests satisfactorily, Bondarenko was placed in the isolation chamber with its rich oxygen atmosphere and had just finished his stint, when the atmosphere inside the chamber ignited into an inferno. It was discovered later that he had removed his bio-sensors and wiped his body with cotton wool and then thrown it carelessly onto an electric heater. The cotton wool caught fire and ignited the oxygen-rich atmosphere. Bondarenko died eight days later from severe burns. Like many of their accidents at the time, the Soviets kept it secret, fearful that the West may think they were having problems, and it was to be decades before the truth about this incident, together with a number of others, emerged.
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Valentin Bondarenko.


One other cosmonaut was removed from the programme in 1961 after an alcohol-related incident. Gregori Nelyubov and two other trainee cosmonauts were returning from weekend leave when they got involved in a fight with a local army patrol. As long as they were prepared to apologise to the members of the army patrol then nothing more would be said about the incident. All the trainees with the exception of Nelyubov agreed. A report was filed to the cosmonaut’s office regarding Nelyubov’s arrogance and refusal to apologise. Nelyubov was dismissed from the programme and returned to a fighter unit. Depressed, he took solace in alcohol and, in 1966, committed suicide by walking in front of a train near Vladivostok. A photograph of the first seven cosmonauts showed Nelyubov, but a later photograph was released with him airbrushed out.


The launch site chosen by the Russians for their space programme was at Baikonur, in the middle of the southern region of Kazakhstan in the Soviet Union. The area had been originally called Tyura but became known as Tyuratam by the nomads who travelled the region. Tam was the burial site of Tore-Baba, one of the descendents of Ghengis Khan, and its name was added to Tyura in his honour. The Russian authorities changed the name to Baikonur in an effort to confuse Western Intelligence as to the location of the rocket launch site. Baikonur was in reality a small town some 250 miles just east of the Aral Sea and to the north-east of the Syr Darya River. This was a pointless exercise, because the moment the first rocket (an R-7 ICBM) was launched from the site, an American radar station in Turkey picked it up and pinpointed the site. There was one other launch site, Kapustin Yar, situated 60 miles south-east of Volgograd, but this was used to launch the smaller type of rocket that was used for atmospheric research.


The R-7 motor was all right for the ICBMs, but to launch a rocket into space a much larger motor was required and this resulted in the creation of the R-16. The first test of this motor was disastrous. As the countdown approached launch time, it was discovered that there was a leak of nitric acid from the base of the unmanned rocket. Experienced rocket scientists would have carefully drained off the fuel and then pumped non-flammable nitrogen into the tanks to purge them. Instead, the Chief of Missile Deployment, Marshal Mitrofan Nedelin sent in engineers to try and fix the leak. In the firing blockhouse scientists should have reset all the electronic sequencers and then disarmed them, but they were ordered by Nedelin to delay the firing sequence and not cancel it. Somehow there was a confused signal given and the wrong command was transmitted to the rocket’s upper stage and the motor fired. In the resulting explosion over 190 engineers, including Marshal Nedelin, were killed (the exact figure is not known) and an unknown number were badly injured.
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The Baikonur Cosmodrome.


Then, on 15 May 1960, the launch from Baikonur of Vostok 1K, the precursor to the manned space capsule, suddenly gave an air of urgency to the American space programme. The Russian spacecraft was placed in orbit around the Earth at a perigee of 284km and an apogee of 514km. The primary role of this spacecraft was that its main systems could be monitored over a long period to ensure its continuing safe flight and control. It finally went into a decaying orbit and burnt up on re-entry (it had no heatshield fitted) on 15 November 1965, after spending 1,979 days in space.
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