



[image: Cover Image]





BY SPACE POSSESSED


Arthur C. Clarke


[image: image]


www.sfgateway.com




      

      Enter the SF Gateway …


      In the last years of the twentieth century (as Wells might have put it), Gollancz, Britain’s oldest and most distinguished science fiction imprint, created the SF and Fantasy Masterworks series. Dedicated to re-publishing the English language’s finest works of SF and Fantasy, most of which were languishing out of print at the time, they were – and remain – landmark lists, consummately fulfilling the original mission statement:


      

      ‘SF MASTERWORKS is a library of the greatest SF ever written, chosen with the help of today’s leading SF writers and editors. These books show that genuinely innovative SF is as exciting today as when it was first written.’


      


      Now, as we move inexorably into the twenty-first century, we are delighted to be widening our remit even more. The realities of commercial publishing are such that vast troves of classic SF & Fantasy are almost certainly destined never again to see print. Until very recently, this meant that anyone interested in reading any of these books would have been confined to scouring second-hand bookshops. The advent of digital publishing has changed that paradigm for ever.


      The technology now exists to enable us to make available, for the first time, the entire backlists of an incredibly wide range of classic and modern SF and fantasy authors. Our plan is, at its simplest, to use this technology to build on the success of the SF and Fantasy Masterworks series and to go even further.


      Welcome to the new home of Science Fiction & Fantasy. Welcome to the most comprehensive electronic library of classic SFF titles ever assembled.


      Welcome to the SF Gateway.


      




Introduction


As I do not feel much older (or for that matter wiser) than when I started writing, I am more than a little astonished to discover that it is now sixty years since my first appearance in print. During that time I have published approximately equal quantities of fiction and non-fiction, including about a hundred essays which were collected in the volumes The Challenge of the Spaceship (1960), Voices from the Sky (1966), Report on Planet Three (1972), The View from Serendip (1978), and finally 1984: Spring, with its self-referential publication date.


In addition, I was privileged to contribute the Epilogue, ‘Beyond Apollo’, to the official history, First on the Moon (Little, Brown, 1970), and a few years later provided the text to Chesley Bonestell’s paintings of the outer solar system, Beyond Jupiter (Little, Brown, 1972). These two books, together with the earlier Interplanetary Flight (1950) and The Exploration of Space (1951) may be regarded as my Summa Astronautica.


As all these volumes are now virtually unavailable, the time seemed ripe to go through them and make a search for any pieces worth reprinting. Though such material has been dated by the course of events, this often makes them even more interesting, as a reminder of the incredible rate of scientific development during the last half-century – and the perils of prediction.


In the closing years of man’s last Earthbound era, I ended a precursor to this book with the words:


‘Across the gulf of centuries, the blind smile of Homer is turned upon our age. Along the echoing corridors of time, the roar of the rockets merges now with the creak of the wind-taut rigging. For somewhere in the world today, still unconscious of his destiny, walks the boy who will be the first Odysseus of the Age of Space.’


Who could have dreamed, when I wrote that back in 1959, that the ‘boy’ was then already nearing his thirtieth birthday? But there will be other Odysseys to come …


I am grateful to my friend John Burke for selecting the essays in this book and doing the necessary editing. Except where otherwise stated, all the contents of this volume are in my own words. Where the editor has added a note or footnote, he has initialled this (JB).


The once-ominous date 1984 seemed a good cut-off point for this book, especially as it marked – near enough – my first half-century as an author. For according to my indefatigable bibliographer Professor David Samuelson (see Arthur C. Clarke: A Primary and Secondary Bibliography, G. K. Hall, 1984) my first appearance in print was in the Huish Magazine for autumn 1932. It was at Huish’s Grammar School (now Richard Huish College), Taunton, that I began to write sketches and short stories under the influence of its English master, Captain E. B. Mitford. A third of a century later, I was able to repay something of my debt by dedicating The Nine Billion Names of God to ‘Mitty, my first editor’.


I can still recall the editorial sessions back in the early 1930s. About once a week, after class, Mitty would gather his schoolboy staff together, and we would all sit around a table on which there was a large bag of toffees. Bright ideas were rewarded instantly: Mitty invented positive reinforcement years before B. F. Skinner. He also employed a heavy metre rule for negative reinforcement, but this was used only in class – never, so far as I recall, at editorial conferences.


The Huish Magazine eventually published a dozen items of mine, totalling several thousand words. Most of these pieces were only of ephemeral interest (if that), being full of topical allusions which probably no living person, including the author, can now identify. However, even in those days my extraterrestrial interests were obvious, as will be seen from the following letter from ‘Ex-Sixth-Former’ stationed at a torrid and high-altitude Outpost of Empire: Vrying Pan, British Malaria. If it sounds like a run-down Moon Base, that is hardly a coincidence:


‘It is almost impossible to keep any liquid except under enormous pressure. However, with the powerful refrigerating plant at the rubber mines here, it is possible to reduce water to its boiling point, which is a great convenience to us in the hot weather.


‘The precautions we have to take to preserve our lives are extraordinary. Our houses are built on the principle of the Dewar vacuum flask, to keep out the heat, and the outsides are silvered to reflect the sunlight … We have to take great care to avoid cutting ourselves in any way, for if this happens our blood soon boils and evaporates.


‘Electricity is very cheap here, as we have got large supplies from the thermocouples. The hot end is in the sun, and the cold terminal in the boiler room in the mines, which is the coolest place in Vrying Pan.


‘However, I must leave off now as my ink has evaporated, in spite of the water-cooled jacket of my fountain pen.’


And in 1934, believe it or not, the Huish Magazine published my first movie outline (Stanley Kubrick, please note), ‘Jules gets His’ – Shakespeare’s Julius Caesar, transported to contemporary Chicago. I hope no copies survive …


Despite occasional flirtations with TV, I have found time in the last decade to produce at least a hundred thousand words of additional non-fiction, usually in connection with special events such as scientific conferences or satellite link-ups. None of this material has yet been collected into a single volume: if all goes well (to quote NASA’s favourite mantram) it will appear in due course under the title The Colours of Infinity.


Arthur C. Clarke 
Colombo, Sri Lanka 
1 September 1992
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Memoirs of an Armchair Astronaut (Retired)


This personal reminiscence first appeared in Holiday magazine for May 1963 – six years before the first Moon landing. Fortunately the prediction in the opening paragraph was fulfilled on 20 July 1969 …


For my money, the heroic period of the space age lay between 1935 and 1955; what’s happened since has had a slight air of anticlimax. True, men have now actually set foot on the Moon, but today everyone takes a little thing like that for granted, and eminent scientists no longer rise in their wrath to denounce rocketeers as irresponsible crackpots. The only arguments about space that one hears today are of this type: Should Brobdingnag Astrodynamics or Consolidated Aerospace be awarded the $326,709,163 contract for the first-stage Mastodon booster?


It was all very different in the pre-war years, when the annual income of the British Interplanetary Society was about a hundred pounds. (I should know; as treasurer, I had the terrifying responsibility of accounting for it.) On the other side of the Atlantic, the American Rocket Society was slightly more affluent, but as we both operated with a part-time, volunteer secretarial staff, contact between our two organizations was erratic. In those days, moreover, the BIS and the ARS were divided by an ideological gulf, long since bridged.


As is well known, we British are a romantic and wildly imaginative race, and to our annoyance the conservative Americans did not consider that space travel was respectable. Though they had formed the American Interplanetary Society in 1930, the name had been changed to American Rocket Society a few years later. The suggestion was sometimes made that we should follow suit, but we refused to lower our sights. To us, the rocket was merely the interplanetary bus; if a better one came along (it hasn’t yet, but we’re still hoping) we would transfer, and give the rocket back to the fireworks industry.


Picture us then, in the mid-1930s, when only a few aircraft had flown at the staggering speed of three hundred miles an hour, trying to convince a sceptical world that men would one day travel to the Moon. There were about ten of us in the hard core of the society, and we met at least once a week in cafés, pubs, or each others’ modest flats. We were almost all in our twenties, and our occupations ranged from aeronautical engineer to civil servant, from university student to stock exchange clerk. Few of us had technical or scientific educations, but what we lacked in knowledge we made up in imagination and enthusiasm. It was, I might add, just as well that we were over-optimistic. If we had even dreamed that the price of the first round-trip ticket to the Moon would be ten billion dollars per passenger, and that spaceships would cost many times their weight in gold, we should have been much too discouraged to continue our quarter-million-mile uphill struggle.


The total amount spent on the British space effort before the outbreak of war was less than a thousand pounds. What did we do with all that money? Let me tell you.


Most of us talked, some of us calculated, and a few of us drew – all to considerable effect. Slowly there emerged the concept of a space vehicle which could carry three men to the Moon and bring them back to Earth. It had, even for a 1938 spaceship, a number of unconventional features, though most of them are commonplace today, and many have been ‘rediscovered’ by later workers. Notable was the assumed use of solid propellants, of the type now employed in Polaris and similar missiles. Our first plans, based on highly unrealistic assumptions, envisaged making the entire round trip in a single vehicle, whose initial weight we hopefully calculated at about a thousand tons. (The advanced Saturns developed by NASA weigh several times as much). Later, we discussed many types of rendezvous and space-refuelling techniques, to break down the journey into manageable stages. One of these involved the use of a specialized ‘ferry’ craft to make the actual lunar landing, while the main vehicle remained in orbit. This, of course, was the approach later used in the Apollo Project – and I am a little tired of hearing it described as a new discovery. For that matter, I doubt if we thought of it first; it is more than likely that the German or Russian theoreticians had worked it out years before.


There is a vast gulf, almost unimaginable to the layman, between thinking of an idea, and then converting it into detailed engineering blueprints. There is an equally great gulf between the blueprints and the final hardware, so we cannot claim too much credit for our pioneering insight. Yet I am often struck by the fact that there is hardly a single new conception in the whole field of current space research; everything that is happening now was described, at least in outline, twenty or even fifty years ago.


But back to our Model T. As soon as we had finished the drawings, we published them in the minute Journal of the British Interplanetary Society. It took us some time to collect enough money to pay the printer; he was a Greek, I remember, and a few Hellenic spellings slipped through my proofreading. Nor am I likely to forget the day when I collected the entire edition, in two parcels, and was walking home with it to the flat I shared with another space enthusiast a few streets east of the British Museum. I had got half-way when two polite gentlemen in mackintoshes tapped me on the shoulder, and said, ‘Excuse me, sir, but we’re from Scotland Yard. Could we see what you have in those packets?’


It was a reasonable request, for at the time wild Irishmen were blowing up post offices to draw attention to their grievances, and the Yard was trying to round them up. (They did catch a brat named Brendan Behan, I believe.) To the considerable disappointment of the detectives, I was not even carrying Tropic of Capricorn, but when I presented them with copies of the journal they very gamely offered to pay. Tempting though it was to acquire a genuine subscriber (the cash box held about two pounds at the time), I refused the contribution; but I got them to carry the parcels the rest of the way for me.


The journal attracted a surprising amount of attention and a not surprising amount of amusement. That doyen of scientific publications, the good, grey Nature, condescended to notice our existence but concluded its review with the unkind cut, ‘While the ratio of theorizing to practical experimentation is so high, little attention will be paid to the activities of the British Interplanetary Society.’


That was a quite understandable comment, but what could we do about it, with that two pounds in the till? Why, launch an appeal for an Experimental Fund.


We did so, and the money came rolling in. There was one occasion, I now blush to recall, when I shared sardines on toast with an elderly lady member in an Oxford Street tearoom and convinced her that, for fifty pounds, one could solve the basic problems of building a meteorological rocket. Eventually we rounded up a couple of hundred pounds, and the research programme was under way. (At Peenemünde, though we were not to know it for quite a while, von Braun was already heading for his first hundred million.)


All this money was something of a responsibility; having appealed for it, we had to use it, in a manner most calculated to produce both scientific results and publicity. The actual building and launching of rockets was frowned upon, for it would only result in police proceedings under the 1875 Explosives Act, as a group of experimenters in the north country had already proved.


We were in the position of someone who couldn’t afford a car, but had enough for the speedometer and the rear-view mirror. This analogy is quite exact; though we couldn’t make a down payment on even a compact spaceship, we felt we could develop two of the instruments needed to operate it.


It was a sensible decision, and indeed about the only one possible in the circumstances. The first project we tackled was a spaceship speedometer which had been invented by Jack Edwards, the eccentric genius who headed our research effort.


Edwards, who is now dead, was a short, bearded and excitable Welshman – and the nearest thing to a mad scientist I have ever met outside fiction. He was the director of a very small electronics firm, which soon afterwards expired thanks to his assistance; but he had an altogether uncanny grasp of the principles of astronautics. He had invented, back in 1938, what is now called inertial guidance – the technique which allows a rocket to know just where it is, and how fast it is going, by continually keeping track of the accelerations acting upon it.


Edwards’ space speedometer consisted of a large aluminium disc, pivoted on ball bearings, and with sundry gears, weights and springs attached to it. As the device was moved up or down, the weights would ‘sense’ the forces acting upon them, and the rotation of the disc would record the distance moved. We had planned to test the gadget on one of the deeper lifts of the London Underground but, you will not be surprised to learn, it never got as far as that. The theory of the device was perfectly sound, and something similar steers every satellite into orbit today. But the engineering precision demanded was utterly beyond our means, and Mrs Edwards put her foot down on hearing of our intention to cast lead weights in her best saucepan.


Balked on the speedometer front, we tried our luck with the rear-view mirror. To keep it on course during take-off, and to provide the crew with artificial gravity, we had proposed to spin our spaceship like a rifle bullet. (The spin would be imparted by water jets, as the ship floated in a kind of raft before launching.) Even though the rate of rotation was quite low, it would obviously be impossible to take observations of the stars from our cosmic carousel, so we had to invent an optical system to unscramble the ship’s spin.


This required no great originality, for the astronomers (who also look out at the stars from a spinning vehicle, the planet Earth) had solved the problem years before. Their answer is an instrument called a coelostat, which, however, has to cope with only one revolution every twenty-four hours. We built a similar arrangement of four mirrors – two fixed, two spinning – and I sacrificed the spring motor of my gramophone to provide the motive power.


The coelostat worked; it was the only thing we ever made that did. Its public demonstration took place in most auspicious surroundings, the hallowed halls of the South Kensington Science Museum, whose director deserves much credit for providing hospitality to such a far-out organization as ours. Next to the room where we held our meeting was the original Wright biplane, still in exile from the United States; on the floor above was an even more momentous piece of machinery – the ‘atom smasher’ with which Cockcroft and Walton had produced the first artificial nuclear reaction in 1932.


Our set-up was simple, but effective. At one side of the room was a disc with lettering on it, spinning too rapidly for the words to be read. At the other was the coelostat – a wooden box measuring about a foot each side, looking rather like the result of a mésalliance between a periscope and an alarm clock. When you peered through the coelostat at the spinning disc, the latter appeared to be quite stationary and you could read the inscription BIS painted on it. If you looked at the rest of the room, however, it appeared to be revolving rapidly; this was not recommended for any length of time.


Though our experimental efforts were unimpressive, we made ourselves known through countless lectures, newspaper interviews and argumentative letters to any publications that would grant us hospitality. One controversy ran for months in the correspondence columns of the BBC’s weekly, The Listener; if we could not convince our critics, we usually routed them.


Looking back on it, I am amazed at the half-baked logic that was used to attack the idea of space flight; even scientists who should have known better employed completely fallacious arguments to dispose of us. They were so certain that we were talking nonsense that they couldn’t be bothered to waste sound criticism on our ideas.


My favourite example of this is a paper which an eminent chemist presented to the British Association for the Advancement of Science. He calculated the energy that a rocket would need to escape from the Earth, made a schoolboy howler in the second line, and concluded, ‘Hence the proposition appears to be basically impossible.’ But that was not enough: he could not resist adding, ‘This foolish idea of shooting at the Moon is an example of the absurd lengths to which vicious specialization will carry scientists working in thought-tight compartments.’ I cannot help feeling that the good professor’s compartment was not merely thought-tight; it was thought-proof.


As another example of the sort of stick that was used to beat us, I might mention an article that appeared under the eye-catching title ‘We Are Prisoners of Fire’. This was based on the fact, deduced from radio measurements, that there are layers in the upper atmosphere where the temperature reaches a couple of thousand degrees Fahrenheit. Therefore, the writer announced, any space vehicle would melt before it got more than a few hundred miles from Earth. He had overlooked the point that, at the altitudes concerned, the air is so tenuous that the normal concept of temperature has no meaning, and one could freeze to death for all the heat that the few 2,000-degree molecules of nitrogen and oxygen could provide.


I must admit that we thoroughly enjoyed our paper battles. We knew that we were riding the wave of the future; as T. E. Lawrence said in Seven Pillars of Wisdom, ‘It felt like morning, and the freshness of the world-to-be intoxicated us.’ But the world-to-be was moving inexorably, unmistakably towards war. I remember sending out, from the third-floor flat in Gray’s Inn Road that was both my residence and the BIS headquarters, an emotional farewell to all our hundred members, and then descending to the shelters as the sirens gave their warning.


But it was a false alarm; nothing happened then, or for a long time afterwards. Finding to our surprise that we had not all been blown to pieces, we resumed contact and continued our discussions, by means of correspondence and occasional private meetings. As an RAF instructor, I was in a position to indoctrinate hundreds of hapless airmen, and made the most of the opportunity. For some odd reason, my service nickname was ‘Spaceship’.


At last it was winter 1944. The European conflict was clearly drawing to an end – but though there was nothing about it in the papers, for several weeks large holes had been suddenly appearing in southern England. Despite this, we were holding a meeting in London to plan our post-war activities. The speaker had just returned from a mission in the United States, where a well-known authority had assured him that tales of large German war rockets were pure propaganda. We were still laughing at this when – CRASH! – the building shook slightly, and we heard that curious, unmistakable rumble of an explosion climbing backwards up the sky, from an object that had arrived faster than the sound of its own passage … A few months later, when we knew his address, we hastened to confer the honorary fellowship of the society on Dr Wernher von Braun.


The post-V2 world, of course, took us much more seriously. Few people now doubted that rockets could travel great distances into space, and most were prepared to admit that men could travel with them. We had to alter our propaganda line; it was no longer necessary to spend all our efforts proving that space flight was possible – now we had to demonstrate that it was desirable. Not everyone agreed with us.


One who did was George Bernard Shaw, who joined the society in his ninety-first year and remained a member until his death. He was a personal capture of whom I was very proud; in 1946, while still at college, I sent him a copy of my philosophical, Toynbee-inspired paper ‘The Challenge of the Spaceship’. To my surprise, back came one of the famous pink postcards, followed soon afterwards by a longer communication containing some typically Shavian theories of transonic flight. If you are interested, you will find the whole of the brief Shaw-Clarke correspondence in The Virginia Quarterly Review for winter 1960.


Less sympathetic to our aims was Dr C. S. Lewis, author of two of the very few works of space fiction that can be classed as literature, Out of the Silent Planet and Perelandra. Both of these fine books contained attacks on scientists in general, and astronauts in particular, which aroused my ire. I was especially incensed by a passage in Perelandra referring to ‘little rocket societies’ that hoped to spread the crimes of mankind to other planets. And at the words, ‘The destruction or enslavement of other species in the universe, if such there are, is to these minds a welcome corollary’, I really saw red.


An extensive correspondence with Dr Lewis led to a meeting in a famous Oxford pub, the Eastgate. Seconding me was my friend, Val Cleaver, a space buff from way back (and later chief engineer of the Rolls-Royce Rocket Division). Supporting Lewis was Professor J. R. R. Tolkien, whose trilogy The Lord of the Rings created a considerable stir a few years ago. Needless to say, neither side converted the other, and we refused to abandon our diabolical schemes of interplanetary conquest. But a fine time was had by all, and when, some hours later, we emerged a little unsteadily from the Eastgate, Dr Lewis’s parting words were, ‘I’m sure you’re very wicked people – but how dull it would be if everyone was good.’


The post-war years brought a new and novel problem which is still with us, though in less virulent form. From 1948 onward, as you will doubtless recall, the sky started to fill with flying crockery; there were times when hardly a day went by without press reports of visitors from space. We were, obviously, the last people to deny this possibility; but we were quite sure that the arrival of genuine spaceships from elsewhere could no more be kept secret than the presence of a hungry Tyrannosaurus rex in St James’s Park.


The Flying Saucers caused us considerable embarrassment and annoyance, because there was a danger that in the public eye we should be associated with the cranks and crackpots who were spearheading the cult. In an attempt to strike a blow for sanity, I did a half-hour TV programme exposing a gentleman who claimed to have made contact with Saucerites. My quest for ammunition led me to a second meeting with Scotland Yard, whose photographic experts examined the crudely faked ‘evidence’ and gave me some useful unofficial advice. I promptly returned to my own darkroom and produced a much better set of flying saucers, which proved conclusively that (a) any number can play and (b) the original photographer had been careless, because some of his saucers were clearly inside his telescope tube.


Though the society still had no money, it was a good deal larger than in the pre-war days, and the quality of its membership considerably more impressive. Our bi-monthly journal was widely read; in particular, the Soviet embassy subscribed to twenty copies. And here is a very odd thing; though the Russians purchased the journal in bulk and arranged their own distribution, they sent us a complete list of all the scientific and technical institutions in the USSR which received copies. We would never have dreamed of asking for such a document, but it arrived unsolicited and made fascinating reading. I passed it on to the parties who should have been interested; as it turned out, they apparently weren’t.


With growing maturity and a better understanding of what still remained to be done in the way of engineering development, we decided to concentrate on nearer objectives than the Moon and planets. By the late 1940s it was obvious that small satellite vehicles could be developed in the near future and would be of enormous scientific value.


In 1951, all these ideas came to a head when we arranged an international congress in London, on the theme of the artificial satellite. It was well attended by scientists from many countries, and one paper described the construction of a satellite vehicle of a size and performance very similar to the later Vanguard. This was designed to put into orbit an inflatable metallized balloon; less than ten years later, the whole world was to watch such an object – the moving star of Echo 1.


By this time (and, if I may say so, none too soon) official circles in the United States had started to take a mild interest in space. A few far-sighted individuals had already done much more, frequently to the annoyance of their superiors. (I once heard General Shriever remark that he still keeps, in his safe, a Department of Defense directive forbidding him to use the word ‘space’ in any public statements.)


Among the post-war American converts was a young physicist named Fred Singer, then a science attaché with the US Office of Naval Research. He had already done notable work with rocket probes in the upper atmosphere, but was somewhat sceptical about space flight. However, after a few brainwashing sessions he became wildly enthusiastic, and we soon had to hold him down lest he start galloping all over the Solar System.


One evening Fred, Val Cleaver and I were sitting in the Arts Theatre Club, thinking of ways to drum up interest in scientific satellites. ‘What we want,’ said someone, after the second or third round of drinks, ‘is a nice snappy name for the project.’ That started us doodling, and after a little while we concocted the abbreviation MOUSE for Minimum Orbital Unmanned Satellite of Earth. In the next few months, Fred produced a blizzard of papers describing what MOUSE (better still, MICE) could do; his predictions were uncannily accurate, and every one of them has since come true. The publicity campaign was extremely successful, and MOUSE appeared in technical journals all over the world. Indeed, a few years later an American news agency picked up one of Fred’s drawings from a Russian paper and hawked it around as an example of a genuine Sputnik!


Our conversion of Fred Singer into a space cadet was probably one of the most important things we ever did. Quite apart from his missionary work in the more backward and savage areas of US science, he played a dominant role on the committee that recommended the launching of an International Geophysical Year (IGY) satellite. Though several other groups, and many individuals, were working towards the same end, Singer’s intervention at a crucial moment, known only to a handful of people, was quite possibly decisive in committing the United States to a satellite programme. That it was the wrong satellite was not his fault.


On 29 July 19551 was about as far from Washington as one could get, for I was living in a small wooden hut on an island of the Great Barrier Reef, thirty miles off the coast of Queensland. Coming in from a morning’s diving along the reef, I happened to switch on the radio and was transfixed by the news that President Eisenhower had authorized the launching of scientific satellites during the International Geophysical Year. At great difficulty and expense I dispatched Singer a cable saying, ‘Congratulations – may MOUSE bring forth a mountain.’ When the message finally reached civilization by pearling lugger and aborigine postman, it was indecipherably distorted, and to add insult to injury the charges had got reversed in the process. It was a couple of years before I caught up with Fred and straightened things out.


Just as the V2, in 1945, marked the end of the first era of astronautics, so the announcement of Project Vanguard, ten years later, marked the end of the second. As far as we old space hands were concerned, the long campaign was over. A major power was now in the satellite business, reluctantly but inescapably. Given time, everything that we had predicted was bound to follow. Some of us hoped that we might live to see the first landing on the Moon – though in one of my early novels I had stuck my neck out by suggesting 1978 as a target date. Today, anyone so pessimistic would be extremely unpopular at NASA headquarters.


That our time scale might be a little inaccurate I began to suspect in the small hours of 4 October 1957, when a London paper roused me from my bed in a Barcelona hotel and asked if I cared to comment on a news flash just received from Moscow. There is no need to elaborate upon what has happened since then; it is enough to list some of the names that have now passed into history: Sputnik, Laika, Lunik, Gagarin, Shepard, Titov, Glenn, Mercury, Telstar, Mariner … these are merely the first words in the vast new vocabulary of space.


It has been a privilege to watch the beginnings, and to have taken some small part in the greatest adventure upon which the human race has ever embarked, but now it has grown too unimaginably huge for the comfort of amateurs like myself. This has struck me many times in the last few years – never so strongly as in the Grand Ballroom of the Waldorf Astoria, in the autumn of 1961.


There, some two thousand scientists and engineers, all in evening dress, had assembled for the banquet which concluded the American Rocket Society’s Space Flight Report to the Nation. The cream of the astronautics industry (soon to be the largest business in the world) was gathered together; had the roof fallen in, that would have been the end of the United States’ space effort and of its Vice-President Johnson, for he was the guest of honour, speaking on a nationwide hook-up.


Yes, it was an impressive occasion, and I was happy to be there. But I could not help thinking of the little pubs and tearooms where we met between the wars and dreamed the dreams we never thought to see come true.


The new generation will know the drama, the triumphs, the excitement, the responsibility of space flight.


But we had most of the fun.
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Opening Frontiers


This chapter consists of extracts from the author’s pioneering studies, Interplanetary Flight (1950) and The Exploration of Space (1951), raising many issues which are amplified by later knowledge and events in subsequent chapters of this book. (JB)


In his vain search for spices, Columbus certainly never dreamed of the far greater treasure that would one day gush from the oil wells of the New World; and the first men to survey the barren wastes of the Canadian Arctic-which to many must have seemed as unrewarding as the deserts of the Moon – could never have guessed of the faintly radioactive metal that lay guarding its secrets beneath their feet.


No one can ever foresee what role a new land may play in history; and we are considering now not merely new countries, or even continents – but worlds.


No investment pays better dividends to humanity than scientific research, though it sometimes has to wait a century or two for the profits. There is always an immense resistance to any change and a desire to preserve the status quo. Protagonists of space flight frequently used to meet the remark, ‘Why go to the Moon? What’s wrong with this Earth anyway?’ Although the latter statement is seldom encountered these days, it has been succeeded by the query, ‘Why not devote all this effort to developing our own world before going to others?’


Many of the indirect consequences of space travel will in fact help us to develop our own world – probably in ways at least as unforeseeable as those in which the American oilfields and farmlands assisted the development of Europe. It is not merely the physical sciences which will benefit: consider, for example, the possibilities of medical research opened up by ‘free-fall’ or low-gravity conditions. Who can say how much our lives are shortened by the heart’s continual battle against gravity? On the Moon, sufferers from cardiac trouble might live normal lives – and normal lives might be greatly prolonged. This is only a random example of the way astronautics may conceivably affect mankind vitally and directly.


But the important consequences of space flight, and the main reasons for its accomplishment, are intangible, and to understand them we must look not to the future but the past. Although man has occupied the greater part of the habitable globe for thousands of years, until only five centuries ago he lived – psychologically – not in one world but in many. Each of the great cultures in the belt from Britain to Japan was insulated from its neighbours by geography or deliberate choice: each was convinced that it alone represented the flower of civilization, and that all else was barbarism.


The ‘unification of the world’, to use Toynbee’s somewhat optimistic phrase, became possible only when the sailing ship and the arts of navigation were developed sufficiently to replace the difficult overland routes by the easier sea passages. The result was the great age of exploration whose physical climax was the discovery of the Americas, and whose supreme intellectual achievement was the liberation of the human spirit. Perhaps no better symbol of the questing mind of Renaissance man could be found than the lonely ship sailing steadfastly towards new horizons, until east and west had merged at last and the circumnavigation of the globe had been achieved.


The importance of exploration does not lie merely in the opportunities it gives to adolescent (but not to be despised) desires for excitement and variety. It is no mere accident that the age of Columbus was also the age of Leonardo, or that Sir Walter Raleigh was a contemporary of Shakespeare and Galileo. ‘In human records,’ wrote the anthropologist J. D. Unwin, ‘there is no trace of any display of productive energy which has not been preceded by a display of expansive energy.’ And today, all possibility of expansion on Earth itself has practically ceased.


The thought is a sombre one. Even if it survives the hazards of war, our culture is proceeding under a momentum which must be exhausted in the foreseeable future. Fabre once described how he linked the two ends of a chain of marching caterpillars so that they circled endlessly in a closed loop. Even if we avoid all other disasters, this would appear a fitting symbol of humanity’s eventual fate when the impetus of the last few centuries has reached its peak and died away. For a closed culture, though it may endure for centuries, is inherently unstable. It may decay quietly and crumble into ruin, or it may be disrupted violently by internal conflicts. Space travel is a necessary, though not in itself a sufficient, way of escape from this predicament.


It is now four hundred years since Copernicus destroyed medieval cosmology and dethroned the Earth from the centre of creation. Shattering though the repercussions of that fall were in the fields of science and philosophy, they scarcely touched the ordinary man. To him this planet is still the whole of the Universe: he knows that other worlds exist, but the knowledge does not affect his life and therefore has little real meaning to him.


All this could be changed as the twentieth century draws to its end. Into a few decades may be compressed more profound alterations to our world picture than occurred during the whole of the Renaissance and the age of discovery that followed. To our children the Moon may become what the Americas were four hundred years ago – a world of unknown danger, promise and opportunity. No longer are Mars and Venus merely the names of wandering lights seldom glimpsed by the dwellers in cities. They will be more familiar than ever they were to those eastern watchers who first marked their movements, for they will be the new frontiers of the human mind.


These new frontiers are urgently needed. The crossing of space may do much to reduce the tensions of our age by turning men’s minds outwards and away from their tribal conflicts. It may well be that only by acquiring this new sense of boundless frontiers will the world break free from the ancient cycle of war and peace. One wonders how even the most stubborn of nationalisms can survive when men have seen the Earth as a pale crescent dwindling against the stars, until at last they look for it in vain.


So there is a much more fundamental reply to that earlier question, ‘Why not devote all this effort to developing our own world before going to others?’, and one cannot help thinking that those who ask it have overlooked the facts of human nature. One wonders if they would have asked Phidias, when he was starting work on the Parthenon frieze, why he was not engaged on something useful like rebuilding the Athenian slums. If he had kept his temper, the artist would probably have answered that he was doing the only job that interested him. So it is, in the ultimate analysis, with those who want to cross space.


There are, it seems, some people who have definite psychological objections to space flight. In certain cases this has a religious basis – it is a new form of the old feeling that, in some mysterious way, there are things that ‘man was never intended to do’. We do not know a better way of demolishing this superstition than by referring to the old lady who remarked that aeroplanes were undoubtedly an invention of the Devil, ‘since men should travel in trains as God intended them to’.


Others, one suspects, are afraid that the crossing of space, and above all contact with intelligent but non-human races, may destroy the foundations of their religious faith. They may be right, but in any event their attitude is one which does not bear logical examination – for a faith which cannot survive collision with the truth is not worth many regrets.


The races of other worlds will have senses and philosophies very different from our own. To recall Plato’s famous analogy, we are prisoners in a cave, gathering our impressions of the outside world from shadows thrown upon the walls. We may never escape to reach that outer reality, but one day we may hope to reach other prisoners in adjoining caves, where we may learn far more than we could ever do by our own unaided efforts.


Yet space travel will not, as some fear, destroy the mystery of the Universe. On the contrary, it may indeed increase it. Although many specific problems will be solved and many doubts settled, our area of contact with the unknown will be enormously magnified. This has always been the case with scientific research: it should never be forgotten that, despite all our knowledge, we live in a far more wonderful and even more mysterious world than did our ancestors. We will not exhaust the marvels of the physical Universe until we have explored the whole Cosmos – and that prospect is still, to say the least, satisfyingly remote, if indeed it is theoretically possible. We have scarcely begun a voyage of discovery which may never have an end.


Somewhere on that journey we may at last learn what purpose, if any, life plays in the Universe of matter: certainly we can never learn it on this Earth alone. Among the stars lies the proper study of mankind. Pope’s aphorism gave only part of the truth: for the proper study of mankind is not merely Man, but Intelligence.


There will, it is true, be danger in space, as there has always been on the oceans or in the air. Some of these dangers we may guess: others we shall not know until we meet them. Nature is no friend of man’s, and the most that he can hope for is her neutrality. But if he meets destruction, it will be at his own hands and according to a familiar pattern.


The dream of flight was one of the noblest, and one of the most disinterested, of all man’s aspirations. Yet it led in the end to that silver Superfortress driving in passionless beauty through August skies towards the city whose name it was to sear into the conscience of the world. Already there has been half-serious talk concerning the use of the Moon for military bases and launching sites. The crossing of space may thus bring, not a new Renaissance, but the final catastrophe which haunts our generation.


That is the danger, the dark thundercloud that threatens the promise of the dawn. The rocket has already been the instrument of evil, and may be so again. But there is no way back into the past: the choice, as Wells once said, is the Universe – or nothing. Though men and civilizations may yearn for rest, for the dream of the lotus-eaters, that is a desire that merges imperceptibly into death. The challenge of the great spaces between the worlds is a stupendous one; but if we fail to meet it, the story of our race will be final and inevitable. Humanity will have turned its back upon the still untrodden heights and will be descending the long slope that stretches, across a thousand million years of time, down to the shores of the primeval sea.


One would give much to know what verdict a historian of the year 3000 – as detached from us as we are from the Crusaders – would pass upon our age, as he looks back at us down the long perspective of time. Let us hope that this will be his judgement:
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