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FOREWORD


According to my indefatigable bibliographer, David N. Samuelson (Arthur C Clarke – a primary and secondary bibliography, G.K. Hall) my first attempts at fiction appeared in the Huish Magazine for Autumn 1932. I was then on the Editorial Board of the school Journal, which was presided over by our English master, Capt. E. B. Mitford – to whom I later dedicated my collection The Nine Billion Names of God. My contributions were letters, purporting to be from old boys, working in exotic environments, which clearly had science-fictional inspiration.


But what is science fiction anyway?


Attempts to define it will continue as long as people write PhD theses. Meanwhile, I am content to accept Damon Knight’s magisterial: ‘Science Fiction is what I point to and say “That’s science fiction.”’


Much blood has also been spilled on the carpet in attempts to distinguish between science fiction and fantasy. I have suggested an operational definition: science fiction is something that could happen – but usually you wouldn’t want it to. Fantasy is something that couldn’t happen – though often you only wish that it could.


The writer of science fiction is faced with a problem which the writers of so-called main-stream fiction – devoted to a tiny sub-section of the real universe – don’t have to worry about. They seldom need to spend pages setting the scene: sometimes one sentence will do the trick. When you read ‘It was a foggy evening in Baker Street’, you’re there in a millisecond. The science fiction writer, constructing a totally alien environment, may need several volumes to do the job: the classic example is Frank Herbert’s masterwork Dune and its sequels.


So it’s rather surprising that many of the finest works of science fiction are short stories. I can still recall the impact of Stanley Weinbaum’s A Martian Odyssey when the July 1934 Wonder Stories arrived. When I close my eyes I can see that characteristic Paul cover: never before or since did I read a story – and then go straight back to the beginning and read it right through again …


So perhaps the short story is to the whole science fiction genre as the sonnet is to the epic poem. The challenge is to create perfection in as small a space as possible.


But how long is a short story? I am sorry you asked me that …


The shortest one you’ll find in this volume contains 31 words; the longest, more than 18,000. Beyond that we enter the realm of the novella (horrid word) which merges imperceptibly into the full-length novel.


Please remember that while these stories were written the world underwent greater changes than in the whole of previous history. Inevitably some of them have been dated by events: however I have resisted all temptations for retrospective editing. To put matters in perspective, roughly a third of these stories were written when most people believed talk of space flight was complete lunacy. By the time the last dozen were written, men had walked on the Moon.


By mapping out possible futures, as well as a good many improbable ones, the science fiction writer does a great service to the community. He encourages in his readers flexibility of mind, readiness to accept and even welcome change – in one word, adaptability. Perhaps no attribute is more important in this age. The dinosaurs disappeared because they could not adapt to their changing environment. We shall disappear if we cannot adapt to an environment that now contains spaceships, computers – and thermonuclear weapons.


Nothing could be more ridiculous, therefore, than the accusation sometimes made against science fiction that it is escapist. That charge can indeed be made against much fantasy – but so what? There are times (this century has provided a more than ample supply) when some form of escape is essential, and any art form that supplies it is not to be despised. And as C.S.Lewis (creator of both superb science fiction and fantasy) once remarked to me: ‘Who are the people most opposed to escapism? Jailors!’


C. P. Snow ended his famous essay ‘Science and Government’ by stressing the vital importance of ‘the gift of foresight’. He pointed out that men often have wisdom without possessing foresight.


Science fiction has done much to redress the balance. Even if its writers do not always possess wisdom, the best ones have certainly possessed foresight. And that is an even greater gift from the gods.


xxxxxxxxx


I am greatly indebted to Malcolm Edwards and Maureen Kincaid Speller for collecting – and indeed locating – virtually all the short pieces of fiction I have written over a period of almost seventy years.


Arthur C. Clarke
Colombo, Sri Lanka


June 2000




Travel by Wire!


First published in Amateur Science Fiction Stories, December 1937


Collected in The Best of Arthur C. Clarke 1937–1955


Science fiction has always encouraged an enormous amount of amateur writing, and there have been literally thousands of duplicated (sometimes printed) magazines put out by enthusiastic ‘fans’. […] The first stories I ever completed appeared in some of these magazines […]. If they do nothing else they may serve as a kind of absolute zero from which my later writing may be calibrated. ‘Travel by Wire!’ was my first published story.


You people can have no idea of the troubles and trials we had to endure before we perfected the radio-transporter, not that it’s quite perfect even yet. The greatest difficulty, as it had been in television thirty years before, was improving definition, and we spent nearly five years over that little problem. As you will have seen in the Science Museum, the first object we transmitted was a wooden cube, which was assembled all right, only instead of being one solid block it consisted of millions of little spheres. In fact, it looked just like a solid edition of one of the early television pictures, for instead of dealing with the object molecule by molecule or better still electron by electron, our scanners took little chunks at a time.


This didn’t matter for some things, but if we wanted to transmit objects of art, let alone human beings, we would have to improve the process considerably. This we managed to do by using the delta-ray scanners all round our subject, above, below, right, left, in front and behind. It was a lovely game synchronising all six, I can tell you, but when it was done we found that the transmitted elements were ultra-microscopic in size, which was quite good enough for most purposes.


Then, when they weren’t looking, we borrowed a guinea pig from the biology people on the 37th floor, and sent it through the apparatus. It came through in excellent condition, except for the fact it was dead. So we had to return it to its owner with a polite request for a post-mortem. They raved a bit at first, saying that the unfortunate creature had been inoculated with the only specimens of some germs they’d spent months rearing from the bottle. They were so annoyed, in fact, that they flatly refused our request.


Such insubordination on the part of mere biologists was of course deplorable, and we promptly generated a high-frequency field in their laboratory and gave them all fever for a few minutes. The post-mortem results came up in half an hour, the verdict being that the creature was in perfect condition but had died of shock, with a rider to the effect that if we wanted to try the experiment again we should blindfold our victims. We were also told that a combination lock had been fitted to the 37th floor to protect it from the depredations of kleptomaniacal mechanics who should be washing cars in a garage. We could not let this pass, so we immediately X-rayed their lock and to their complete consternation told them what the key-word was.


That is the best of being in our line, you can always do what you like with the other people. The chemists on the next floor were our only serious rivals, but we generally came out on top. Yes, I remember that time they slipped some vile organic stuff into our lab through a hole in the ceiling. We had to work in respirators for a month, but we had our revenge later. Every night after the staff had left, we used to send a dose of mild cosmics into the lab and curdled all their beautiful precipitates, until one evening old Professor Hudson stayed behind and we nearly finished him off. But to get back to my story –


We obtained another guinea pig, chloroformed it, and sent it through the transmitter. To our delight, it revived. We immediately had it killed and stuffed for the benefit of posterity. You can see it in the museum with the rest of our apparatus.


But if we wanted to start a passenger service, this would never do – it would be too much like an operation to suit most people. However, by cutting down the transmitting time to a ten-thousandth of a second, and thus reducing the shock, we managed to send another guinea pig in full possession of its faculties. This one was also stuffed.


The time had obviously come for one of us to try out the apparatus but as we realised what a loss it would be to humanity should anything go wrong, we found a suitable victim in the person of Professor Kingston, who teaches Greek or something foolish on the 197th floor. We lured him to the transmitter with a copy of Homer, switched on the field, and by the row from the receiver, we knew he’d arrived safely and in full possession of his faculties, such as they were. We would have liked to have had him stuffed as well, but it couldn’t be arranged.


After that we went through in turns, found the experience quite painless, and decided to put the device on the market. I expect you can remember the excitement there was when we first demonstrated our little toy to the Press. Of course we had the dickens of a job convincing them that it wasn’t a fake, and they didn’t really believe it until they had been through the transporter themselves. We drew the line, though, at Lord Rosscastle, who would have blown the fuses even if we could have got him into the transmitter.


This demonstration gave us so much publicity that we had no trouble at all in forming a company. We bade a reluctant farewell to the Research Foundation, told the remaining scientists that perhaps one day we’d heap coals of fire on their heads by sending them a few millions, and started to design our first commercial senders and receivers.


The first service was inaugurated on May 10th, 1962. The ceremony took place in London, at the transmitting end, though at the Paris receiver there were enormous crowds watching to see the first passengers arrive, and probably hoping they wouldn’t. Amid cheers from the assembled thousands, the Prime Minister pressed a button (which wasn’t connected to anything), the chief engineer threw a switch (which was) and a large Union Jack faded from view and appeared again in Paris, rather to the annoyance of some patriotic Frenchmen.


After that, passengers began to stream through at a rate which left the Customs officials helpless. The service was a great and instantaneous success, as we only charged £2 per person. This we considered very moderate, for the electricity used cost quite one-hundredth of a penny.


Before long we had services to all the big cities of Europe, by cable that is, not radio. A wired system was safer, though it was dreadfully difficult to lay polyaxial cables, costing £500 a mile, under the Channel. Then, in conjunction with the Post Office, we began to develop internal services between the large towns. You may remember our slogans ‘Travel by Phone’ and ‘It’s quicker by Wire’ which were heard everywhere in 1963. Soon, practically everyone used our circuits and we were handling thousands of tons of freight per day.


Naturally, there were accidents, but we could point out that we had done what no Minister of Transport had ever done, reduced road fatalities to a mere ten thousand a year. We lost one client in six million, which was pretty good even to start with, though our record is even better now. Some of the mishaps that occurred were very peculiar indeed, and in fact there are quite a few cases which we haven’t explained to the dependants yet, or to the insurance companies either.


One common complaint was earthing along the line. When that happened, our unfortunate passenger was just dissipated into nothingness. I suppose his or her molecules would be distributed more or less evenly over the entire earth. I remember one particularly gruesome accident when the apparatus failed in the middle of a transmission. You can guess the result … Perhaps even worse was what happened when two lines got crossed and the currents were mixed.


Of course, not all accidents were as bad as these. Sometimes, owing to a high resistance in the circuit, a passenger would lose anything up to five stone in transit, which generally cost us about £1000 and enough free meals to restore the missing embonpoint. Fortunately, we were soon able to make money out of this affair, for fat people came along to be reduced to manageable dimensions. We made a special apparatus which transmitted massive dowagers round resistance coils and reassembled them where they started, minus the cause of the trouble. ‘So quick, my dear, and quite painless! I’m sure they could take off that 150 pounds you want to lose in no time! Or is it 200?’


We also had a good deal of trouble through interference and induction. You see, our apparatus picked up various electrical disturbances and superimposed them on the object under transmission. As a result many people came out looking like nothing on earth and very little on Mars or Venus. They could usually be straightened out by the plastic surgeons, but some of the products had to be seen to be believed.


Fortunately these difficulties have been largely overcome now that we use the micro-beams for our carrier, though now and then accidents still occur. I expect you remember that big lawsuit we had last year with Lita Cordova, the television star, who claimed £1,000,000 damages from us for alleged loss of beauty. She asserted that one of her eyes had moved during a transmission, but I couldn’t see any difference myself and nor could the jury, who had enough opportunity. She had hysterics in the court when our Chief Electrician went into the box and said bluntly, to the alarm of both side’s lawyers, that if anything really had gone wrong with the transmission, Miss Cordova wouldn’t have been able to recognise herself had any cruel person handed her a mirror.


Lots of people ask us when we’ll have a service to Venus or Mars. Doubtless that will come in time, but of course the difficulties are pretty considerable. There is so much sun static in space, not to mention the various reflecting layers everywhere. Even the micro-waves are stopped by the Appleton ‘Q’ layer at 100,000 km, you know. Until we can pierce that, Interplanetary shares are still safe.


Well, I see it’s nearly 22, so I’d best be leaving. I have to be in New York by midnight. What’s that? Oh no, I’m going by plane. I don’t travel by wire! You see, I helped invent the thing!


Rockets for me! Good night!




How We Went to Mars


First published in Amateur Science Fiction Stories, March 1938


Not previously collected in book form


This story was first published in the third and final issue of Amateur Science Fiction Stories, edited by Douglas W. F. Mayer.


(N.B. All characters in this story are entirely fictitious and only exist in the Author’s subconscious. Psychoanalysts please apply at the Tradesmens’ Entrance.)


It is with considerable trepidation that I now take up my pen to describe the incredible adventures that befell the members of the Snoring-in-the-Hay Rocket Society in the Winter of 1952. Although we would have preferred posterity to be our judge, the members of the society of which I am proud to be President, Secretary and Treasurer, feel that we cannot leave unanswered the accusations – nay, calumnies – made by envious rivals as to our integrity, sobriety and even sanity.


In this connection I would like to take the opportunity of dealing with the fantastic statements regarding our achievements made in the ‘Daily Drool’ by Prof. Swivel and in the ‘Weekly Washout’ by Dr Sprocket, but unfortunately space does not permit. In any case, I sincerely hope that no intelligent reader was deceived by these persons’ vapourings.


No doubt most of you will recollect the tremendous awakening of public interest in the science of rocketry caused by the celebrated case in 1941 of ‘Rex v. British Rocket Society’, and its still more celebrated sequel, ‘British Rocket Society v. Rex.’ The first case, which was started when a five ton rocket descended in the Houses of Parliament upon Admiral Sir Horatio ffroth-ffrenzy, M.P., K.C.B., H.P., D.T., after a most successful stratosphere flight, may be said to have resulted in a draw, thanks to the efforts of Sir Hatrick Pastings, K.C., whom the B.R.S. had managed to brief as a result of their success in selling lunar real estate at exorbitant prices. The appeal brought by the B.R.S. against the restrictions of the 1940 (Rocket Propulsion) Act was an undoubted victory for the society, as the explosion in court of a demonstration model removed all opposition and most of Temple Bar. Incidentally, it has recently been discovered after extensive excavations that there were no members of the B.R.S. in the court at the time of the disaster – rather an odd coincidence. Moreover, both the survivors state that a few minutes before the explosion, Mr Hector Heptane, the President of the Society, passed very close to the rocket and then left the court hurriedly. Although an enquiry was started, it was then too late as Mr Heptane had already left for Russia, in order, as he put it, ‘to continue work unhampered by the toils of capitalist enterprise, in a country where workers and scientists are properly rewarded by the gratitude of their comrades’. But I digress.


It was not until the repeal of the 1940 Act that progress could continue in England, when a fresh impetus was given to the movement by the discovery in Surrey of a large rocket labelled ‘Property of the USSR. Please return to Omsk’ – obviously one of Mr Heptane’s. A flight from Omsk to England (though quite understandable) was certainly a remarkable achievement, and not until many years later was it discovered that the rocket had been dropped from an aeroplane by the members of the Hickleborough Rocket Association, who even in those days were expert publicity hunters.


By 1945 there were a score of societies in the country, each spreading destruction over rapidly widening areas. My society, though only founded in 1949, already has to its credit one church, two Methodist chapels, five cinemas, seventeen trust houses, and innumerable private residences, some as far away as Weevil-in-the-Wurzle and Little Dithering. However, there can be no doubt in unprejudiced minds that the sudden collapse of the lunar crater Vitus was caused by one of our rockets, in spite of the claims of the French, German, American, Russian, Spanish, Italian, Japanese, Swiss and Danish Societies (to mention only a few), all of whom, we are asked to believe, dispatched rockets moonwards a few days before the phenomenon was witnessed.


At first we contented ourselves with firing large models to considerable heights. These test rockets were fitted with recording baro-thermographs, etc. and our lawyers kept us fully informed as to their landing places. We were progressing very favourably with this important work when the unwarrantable defection of our insurance company forced us to start work on a large, man-carrying space-ship. We already had a sufficiently powerful fuel, details of which I cannot divulge here, save to say that it was a complex hydro-carbon into which our chemist, Dr Badstoff, had with great ingenuity introduced no less than sixteen quadruple carbon bonds. This new fuel was so violent that at first it caused a rapid change in our personnel, but by continued research it had been stabilised until the explosion took place when expected on 97½ occasions out of 100 – in which it showed its immense superiority over Dr Sprocket’s triple heavy hyper-hyzone (20 occasions in 100) and Prof. Swivel’s nitrogen heptafluoride (probability of non-explosion incommensurable).


The ship itself was thirty metres long and was made of moulded neo-bakelite with crystallux windows, and consisted of two steps, which were ample thanks to our new fuel. The whole thing would have cost a great deal of money had we intended to pay for it. The rocket motors were made of one of the new boro-silicon alloys and had an operating time of several minutes. Apart from these features, our ship did not differ materially from any other designed previously, except in so far that it had actually been constructed. We had no intention of venturing far out into space on our first flight, but circumstances of which I shall relate altered our plans in an unforeseen manner.


On the 1st of April, 1952, everything was ready for a preliminary flight. I broke the customary vacuum flask on the prow of the ship, christened it the ‘Pride of the Galaxy’, and we (this is, myself and the five surviving members of the council of twenty-five) entered the cabin and carefully sealed the door, squeezing chewing gum into all the cracks.


The ship itself was resting on a balloon-type undercarriage and we had a straight run of two miles over various people’s lawns and gardens. We intended to rise to a height of a few hundred miles and then to glide back to earth, landing as best we could with little regard to life or property save our own.


I seated myself at the controls and the others lay in the compensating hammocks which we hoped might save us from the shock of the take-off. In any case every space-ship has them and we could hardly do otherwise. With an expression of grim determination, which I had to assume several times before Ivan Schnitzel, our official photographer, was satisfied, I pressed the starting button and – rather to our surprise – the ship began to move.


After leaving our grounds it tore through a fence into a vegetable garden which it rapidly converted into a ploughed field, and then passed over a large lawn doing comparatively little damage apart from setting fire to a few greenhouses. By now we were nearing a row of buildings which might offer some resistance, and as we had not yet lifted, I turned the power full on. With a tremendous roar, the ship leapt into the air, and amid the groans of my companions I lost consciousness.


When I recovered, I realised that we were in space and jumped to my feet to see if we were falling back to earth. But I had forgotten my weightless condition and crashed head first against the ceiling, once more losing consciousness.


When I recovered, I very carefully made my way to the window and with relief saw that we were now floating back to earth. My relief was short-lived when I found that the earth was nowhere in sight! I at once realised that we must have been unconscious for a very long time – my less robust companions still lay in a coma, or rather several comas, at the end of the cabin, the hammocks having given way under the strain, to the detriment of their occupants.


I first inspected the machinery, which so far as I could tell seemed intact, and then set about reviving my companions. This I readily did by pouring a little liquid air down their necks. When all were conscious (or as nearly so as could be expected in the circumstances), I rapidly outlined the situation and explained the need for complete calm. After the resulting hysteria had subsided, I asked for volunteers to go outside in a space suit and inspect the ship. I am sorry to say that I had to go myself.


Luckily, the exterior of the ship seemed quite intact, though there were bits of branches and a ‘Trespassers will be Prosecuted’ notice stuck in the rudder. These I detached and threw away, but unluckily they got into an orbit round the ship and returned round the back, catching me a resounding whack on the head.


The impact knocked me off the ship, and to my horror I found myself floating in space. I did not, of course, lose my head but immediately looked around for some method by which I could return. In the pouch on the exterior of the space-suit I found a safety-pin, two tram tickets, a double-headed penny, a football-pool coupon covered with what seemed to be orbital calculations, and a complimentary ticket to the Russian ballet. After a careful scrutiny of these, I came to the reluctant conclusion that they offered little hope. Even if I could bring myself to throw away the penny, its momentum would, I rapidly calculated, be insufficient to return me to the ship. The tickets I did throw away, rather as a gesture than anything else, and I was about to throw the safety-pin after them – it would have given me a velocity of .000001 millimetres an hour, which was better than nothing (by, in fact, .000001 mm/hour.) – when a splendid idea occurred to me. I carefully punctured my space-suit with the pin, and in a moment the escaping jet of air drove me back to the ship. I entered the air-lock just as the suit collapsed, not a moment too soon.


My companions crowded round me, eager for news, though there was little that I could tell them. It would take prolonged measurements to discover our position and I commenced this important work at once.


After ten minutes’ observations of the stars, followed by five hours intensive calculations on our specially lubricated multiple slide-rules, I was able to announce, to the relief of all present, that we were 5,670,000 miles from the earth, 365,000 miles above the ecliptic, travelling towards Right Ascension 23 hours 15 mins. 37.07 secs., Declination 153° 17’ 36”. We had feared that we might have been moving towards, for example, R.A. 12 hours 19 mins. 7.3 secs, Dec. 169° 15’ 17” or even, if the worst had happened, R.A. 5 hours 32 mins. 59.9 secs, Dec. 0° 0’ 0”.


At least, we were doing this when we took our observations, but as we had moved several million miles in the meantime, we had to start all over again to find where we were now. After several trials, we succeeded in finding where we were only two hours before we found it, but in spite of the greatest efforts we could not reduce the time taken in calculation to less than this value. So with this we had to be content.


The earth was between us and the sun, which was why we could not see it. Since we were travelling in the direction of Mars, I suggested that we could continue on our present course and try to make a landing on the planet. I had grave doubts, in fact, as to whether there was anything else we could do. So for two days we cruised on towards the red planet, my companions relieving the tedium with dominoes, poker and three-dimensional billiards (which, of course, can only be played in the absence of gravity). However, I had little time for these pursuits, as I had to keep constant check on the ship’s position. In any case, I was completely fleeced on the first day, and was unable to obtain any credit from my grasping companions.


All the time Mars was slowly growing larger, and as we drew nearer and nearer many were the speculations we made as to what we should find when we landed on the mysterious red planet.


‘One thing we can be certain of,’ remarked Isaac Guzzbaum, our auditor, to me as we were looking through the ports at the world now only a few million miles away. ‘We won’t be met by a lot of old johnnies with flowing robes and beards who will address us in perfect English and give us the freedom of the city, as in so many science-fiction stories. I’ll bet our next year’s deficit on that!’


Finally we began our braking manoeuvres and curved down towards the planet in a type of logarithmic spiral whose first, second and third differential coefficients are in harmonic ratio – a curve on which I hold all patents. We made a landing near the equator, as close to the Solis Lacus as possible. Our ship slid for several miles across the desert, leaving a trail of fused quartz behind it where the blast touched the ground, and ended up with its nose in a sand dune.


Our first move was to investigate the air. We decided unanimously (only Mr Guzzbaum dissenting), that Mr Guzzbaum should be detailed to enter the air-lock and sample the Martian atmosphere. Fortunately for him, it proved fit for human consumption, and we all joined Isaac in the air-lock. I then stepped solemnly out onto Martian soil – the first human being in history to do so – while Ivan Schnitzel recorded the scene for the benefit of history. As a matter of fact, we later found that he had forgotten to load the camera. Perhaps this was just as well, for my desire for strict accuracy compels me to admit that no sooner did I touch the ground then it gave way beneath my feet, precipitating me into a sandy pit from which I was with difficulty rescued by my companions.


However, in spite of this mishap, we eventually clambered up the dune and surveyed the countryside. It was most uninteresting, consisting solely of long ridges of heaped-up sand. We were debating what to do when suddenly we heard a high-pitched whining noise in the sky and to our surprise a cigar-shaped metal vessel dropped to the ground a few yards away. A door slid open.


‘Fire when you see the whites of their eyes!’ hissed Eric Wobblewit, our tame humourist, but I could tell that his joke was even more forced than usual. Indeed, we all felt nervous as we waited for the occupants of the ship to emerge.


They were three old men with long beards, clad in flowing white robes. Behind me I heard a dull thud as Isaac passed out. The leader spoke to me in what would have been flawless BBC English had it not been for the bits he had obviously picked up from Schenectady.


‘Welcome, visitors from Earth! I’m afraid this is not an authorised landing place, but we will let that pass for the moment. We have come to guide you to our city of Xzgtpkl.’


‘Thanks,’ I replied, somewhat taken aback, ‘I’m sure we’re very grateful to you for your trouble. Is it far to Zxgtpkl?’


The Martian winced. ‘Xzgtpkl,’ he said firmly.


‘Well, Xzgtplk, then,’ I went on desperately. The other two Martians looked pained and took a firmer grip on the rod-like instruments they were carrying. (These, we learned later, were walking-sticks.) The leader gave me up as a bad job.


‘Skip it,’ he said. ‘It’s about fifty miles away as the crow flies, though as there aren’t any crows on Mars we have never been able to check this very accurately. Could you fly your ship behind us?’


‘We could,’ I replied, ‘though we’d rather not, unless Zxg— er, your city, is heavily insured with a reputable firm. Could you carry us? No doubt you have tractor beams and such-like.’


The Martian seemed surprised. ‘Yes, we have,’ he said, ‘but how did you know it?’


‘Just a surmise,’ I replied modestly. ‘Well, we’ll get over to our ship and leave the rest to you.’


We did so, carrying the prostrate Guzzbaum with us, and in a few minutes were speeding over the desert after the Martian ship. Soon the spires of the mighty city reared above the horizon and in a short time we landed in a great square, surrounded by teeming crowds.


In a trice, or less, we were facing a battery of cameras and microphones, or their Martian equivalents. Our guide spoke a few words and then beckoned to me. With characteristic foresight I had prepared a speech before leaving earth, so I pulled it from my pocket and read it to, no doubt, the entire Martian nation. It was only when I had finished that I noticed I was reading the lecture: ‘British Science-Fiction Authors: Their Prevention or Cure?’ which I had given to the S.F.A. a few months before and which had already involved me in six libel actions. This was unfortunate, but from the reception, I am sure that the Martians found it of interest. The Martian cheer, oddly enough, closely resembles the terrestrial boo.


We were then taken (with difficulty) onto a moving road which led to a giant building in the centre of the city, where a lavish meal awaited us. What it consisted of we never succeeded in ascertaining, and we rather hope it was synthetic.


After the meal we were asked what part of the city we would like to visit, as it was entirely at our disposal. We did our best to explain what a variety show was, but the idea seemed beyond our guides and as we had feared they insisted on showing us over their power-plants and factories. Here I must say we found our knowledge of contemporary science-fiction invaluable, for everything with which the Martians tried to surprise us we had heard of long before. Their atomic generators, for instance, we compared unfavourably with those described by many terrestrial writers (though we took care to secure the plans) and we expressed surprise at their inability to overcome those laws of nature that have been repealed by our economists and politicians for years. In fact – and I say it with pride – the Martians got very little change out of us. When the tour finished I was lecturing the leader on the habits of termites and behind me I could hear Mr Guzzbaum (now, alas, his normal self) criticising the scandalously low rates of interest allowed in Martian trade.


After this we were not bothered any more and were able to spend most of our time indoors playing poker and some curious Martian games we had picked up, including an interesting mathematical one which I can best describe as ‘four-dimensional chess’. Unfortunately, it was so complicated that none of my companions could understand it, and accordingly I had to play against myself. I am sorry to say that I invariably lost.


Of our adventures on Mars I could say a great deal and am going to at a later date. My forthcoming book, ‘Mars with the Lid Off’ should be out in the spring and will be published by Blotto and Windup at 21/-. All I will say at the moment is that we were very well entertained by our hosts, and I believe that we gave them a favourable impression of the human race. We made it quite clear, however, that we were somewhat exceptional specimens, as we did not want our hosts to be unduly disappointed by the expeditions after ours.


So well indeed were we treated that one of us decided not to return to earth when the time came, for reasons which I shall not go into here, as he has a wife and family on earth. I may have something more to say about this matter in my book.


We had, unfortunately, only a week in which to stay on Mars as the planets were rapidly moving apart. Our Martian friends had very kindly refuelled our ship for us, and also gave us many mementoes of our visit, some of them of considerable value. (Whether these souvenirs belong to the society as a whole or to the individual officers is a matter that has not yet been settled. I would, however, point out to those members who have been complaining that possession is nine points of the law, and where the possessors are my esteemed colleagues, it is more like ten.)


Our return to earth was uneventful and thanks to our great reserve of fuel we were able to make a landing where and how we liked. Consequently we chose a spot which would focus the eyes of the world upon us and bring home to everybody the magnitude of our accomplishment.


Of our landing in Hyde Park and the consequent evaporation of the Serpentine, enough has been written elsewhere, and the spectacle of three-inch headlines in the next day’s Times was proof enough that we had made our mark in history. Everyone will remember my broadcast from the cells in Vine Street Police Station, where we were taken at the triumphant conclusion of our flight, and there is no need for me to add any more at the moment, since, moreover, it might embarrass my lawyers.


We are content to know that we have added something, however small, to the total of human knowledge, and something, however large, to the bank balance of our society. What more than this could we desire?




Retreat from Earth


First published in Amateur Science Fiction Stories, March 1938


Collected in The Best of Arthur C. Clarke 1937–1955


I suspect that my interest in these amazing creatures was triggered by Paul Ernst’s ‘The Raid on the Termites’ in Astounding Stories (June 1932).


A great many millions of years ago, when man was a dream of the distant future, the third ship to reach Earth in all history descended through the perpetual clouds on to what is now Africa, and the creatures it had carried across an unthinkable abyss of space looked out upon a world which would be a fit home for their weary race. But Earth was already inhabited by a great though dying people, and since both races were civilised in the true sense of the word, they did not go to war but made a mutual agreement. For those who then ruled Earth had once ruled everywhere within the orbit of Pluto, had planned always for the future and even at their end they had prepared Earth for the race that was to come after them.


So, forty million years after the last of the old ones had gone to his eternal rest, men began to rear their cities where once the architects of a greater race had flung their towers against the clouds. And in the long echoing centuries before the birth of man, the aliens had not been idle but had covered half the planet with their cities, filled with blind, fantastic slaves, and though man knew these cities, for they often caused him infinite trouble, yet he never suspected that all around him in the tropics an older civilization than his was planning busily for the day when it would once again venture forth upon the seas of space to regain its lost inheritance.


‘Gentlemen,’ said the President of the Council gravely, ‘I am sorry to say that we have received a severe setback in our plans to colonize the third planet. As you all know, we have for many years been working on that planet unknown to its inhabitants, preparing for the day when we should take over complete control. We anticipated no resistance, for the people of Three are at a very primitive level of development, and possess no weapons which could harm us. Moreover, they are continually quarrelling among themselves owing to the extraordinary number of political groups or “nations” into which they are divided, a lack of unity which will no doubt be a considerable help to our plans.


‘To obtain the fullest possible knowledge of the planet and its peoples, we have had several hundred investigators working on Three, a number in each important city. Our men have done very well, and thanks to their regular reports we now have a detailed knowledge of this strange world. In fact, until a few setas ago I would have said that we knew everything of importance concerning it, but now I find that we were very much mistaken.


‘Our chief investigator in the country known as England, which has been mentioned here on a number of occasions, was that very intelligent young student, Cervac Theton, grandson of the great Vorac. He progressed splendidly with the English, a particularly guileless race it seems, and was soon accepted into their highest society. He even spent some time at one of their great seats of learning (so called) but soon left in disgust. Though it had nothing to do with his real purpose, this energetic young man also studied the wild animals of Three, for remarkable though it seems there are a great many strange and interesting creatures roaming freely over large areas of the planet. Some are actually dangerous to man, but he has conquered most of them and even exterminated some species. It was while studying these beasts that Cervac made the discovery which I fear may change our whole plan of action. But let Cervac speak for himself.’


The President threw a switch, and from concealed speakers Cervac Theton’s voice rang out over that assembly of the greatest brains of Mars.


‘– come to what is the most important part of this communication. For some time I have been studying the many wild creatures of this planet, purely for the sake of scientific knowledge. The animals of Three are divided into four main groups – mammals, fishes, reptiles and insects, and a number of lesser groups. There have been many representatives of the first three classes on our own planet, though of course there are none now, but as far as I know there have never been insects on our world at any time in its history. Consequently they attracted my attention from the first, and I made a careful study of their habits and structure.


‘You who have never seen them will have great difficulty in imagining what these creatures are like. There are millions of different types, and it would take ages to classify all of them, but they are mostly small animals with many jointed limbs and with a hard armoured body. They are usually very small, about half a zem in length, and are often winged. Most of them lay eggs and undergo a number of metamorphoses before they become perfect creatures. I am sending with this report a number of photographs and films which will give you a better idea of their infinite variety than any words of mine. I obtained most of my information on the subject from the literature which has been built up by thousands of patient students who have devoted their lives to watching insects at work. The inhabitants of Three have taken much interest in the creatures which share their world, and this, I think, is another proof that they are more intelligent than some of our scientists would have us believe.’


At this there were smiles in the audience, for the House of Theton had always been noted for its radical and unorthodox views.


‘In my studies I came across accounts of some extraordinary creatures which live in the tropical regions of the planet. They are called “termites” or “white ants” and live in large, wonderfully organised communities. They even have cities – huge mounds, honey-combed with passages and made of exceedingly hard materials. They can perform prodigious feats of engineering, being able to bore through metals and glass, and they can destroy most of man’s creations when they wish. They eat cellulose, that is, wood, and since man uses this material extensively he is always waging war on these destroyers of his possessions. Perhaps luckily for him, the termites have even deadlier enemies, the ants, which are a very similar type of creature. These two races have been at war for geological ages, and the outcome is still undecided.


‘Although they are blind, the termites cannot endure light and so even when they venture from their cities they always keep under cover, making tunnels and cement tubes if they have to cross open country. They are wonderful engineers and architects and no ordinary obstacle will deflect them from their purpose. Their most remarkable achievement, however, is a biological one. From the same eggs they can produce half a dozen different types of specialised creature. Thus they can breed fighters with immense claws, soldiers which can spray poison over their opponents, workers which act as food stores by virtue of their immense distended stomachs and a number of other fantastic mutations. You will find a full account of them, as far as they are known to the naturalists of Three, in the books I am sending.


‘The more I read of their achievements, the more I was impressed by the perfection of their social system. It occurred to me, as indeed it had to many previous students, that a termitary may be compared to a vast machine, whose component parts are not of metal but of protoplasm, whose wheels and cogs are separate insects, each with some preordained role to perform. It was not until later that I found how near the truth this analogy was.


‘Nowhere in the termitary is there any waste or disorder, and everywhere there is mystery. As I considered the matter it seemed to me that the termites were much more worthy of our attention, from the purely scientific point of view, than man himself. After all, man is not so very different from ourselves, though I shall annoy many by saying so, yet these insects are utterly alien to us in every way. They work, live and die for the good of the state. To them the individual is nothing. With us, and with man, the state exists only for the individual. Who shall say which is right?


‘These problems so engrossed me that I eventually decided to study the little creatures myself with all the instruments at my command, instruments of which the naturalists of Three had never dreamt. So I selected a small uninhabited island in a lonely part of the Pacific, the greatest ocean of Three, where the strange mounds of the termites clustered thickly, and constructed on it a little metal building to serve as a laboratory. As I was thoroughly impressed by the creatures’ destructive powers, I cut a wide circular moat round the building, leaving enough room for my ship to land, and let the sea flow in. I thought that ten zets of water would keep them from doing any mischief. How foolish that moat looks now.


‘These preparations took several weeks for it was not very often that I was able to leave England. In my little space-yacht the journey from London to Termite Island took under half a sector so little time was lost in this way. The laboratory was equipped with everything I considered might be useful and many things for which I could see no conceivable use, but which might possibly be required. The most important instrument was a high-powered gamma-ray televisor which I hoped would reveal to me all the secrets hidden from ordinary sight by the walls of the termitary. Perhaps equally useful was a very sensitive psychometer, of the kind we use when exploring planets on which new types of mentalities may exist, and which we might not detect in the ordinary way. The device could operate on any conceivable mind frequency, and at its highest amplification could locate a man several hundred miles away. I was certain that even if the termites possessed only the faintest glimmers of an utterly alien intelligence, I would be able to detect their mental processes.


‘At first I made relatively little progress. With the televisor I examined all the nearest termitaries, and fascinating work it was following the workers along the passages of their homes as they carried food and building materials hither and thither. I watched the enormous bloated queen in the royal nursery, laying her endless stream of eggs: one every few seconds, night and day, year after year. Although she was the centre of the colony’s activities, yet when I focused the psychometer on her the needles did not so much as flicker. The very cells of my body could do better than that! The monstrous queen was only a brainless mechanism, none the less mechanical because she was made of protoplasm, and the workers looked after her with the care we would devote to one of our useful robots.


‘For a number of reasons I had not expected the queen to be the ruling force of the colony, but when I began to explore with psychometer and televisor, nowhere could I discover any creature, any super-termite, which directed and supervised the operations of the rest. This would not have surprised the scientists of Three, for they hold that the termites are governed by instinct alone. But my instrument could have detected the nervous stimuli which constitute automatic reflex actions, and yet I found nothing. I would turn up the amplification to its utmost, put on a pair of those primitive but very useful “head-phones” and listen hour on hour. Sometimes there would be those faint characteristic cracklings we have never been able to explain, but generally the only sound was the subdued washing noise, like waves breaking on some far-off beach, caused by the massed intellects of the planet reacting on my apparatus.


‘I was beginning to get discouraged when there occurred one of those accidents which happen so often in science. I was dismantling the instrument after another fruitless investigation when I happened to knock the little receiving loop so that it pointed to the ground. To my surprise the needles started flickering violently. By swinging the loop in the usual way I discovered that the exciting source lay almost directly underneath me, though at what distance I could not guess. In the phones was a continuous humming noise, interspersed with sudden flickerings. It sounded for all the world like any electric machine operating, and the frequency, one hundred thousand mega mega cycles, was not one on which minds have ever been known to function before. To my intense annoyance, as you can guess, I had to return to England at once, and so I could not do anything more at the time.


‘It was a fortnight before I could return to Termite Island, and in that time I had to overhaul my little space-yacht owing to an electrical fault. At some time in her history, which I know to have been an eventful one, she had been fitted with ray screens. They were, moreover, very good ray screens, much too good for a law-abiding ship to possess. I have every reason to believe, in fact, that more than once they have defied the cruisers of the Assembly. I did not much relish the task of checking over the complex automatic relay circuits, but at last it was done and I set off at top speed for the Pacific, travelling so fast that my bow wave must have been one continuous explosion. Unfortunately, I soon had to slow down again, for I found that the directional beam I had installed on the island was no longer functioning. I presumed that a fuse had blown, and had to take observations and navigate in the ordinary way. The accident was annoying but not alarming, and I finally spiralled down over Termite Island with no premonition of danger.


‘I landed inside my little moat, and went to the door of the laboratory. As I spoke the key-word, the metal seal slid open and a tremendous blast of vapour gushed out of the room. I was nearly stupefied by the stuff, and it was some time before I recovered sufficiently to realise what had happened. When I regained my senses I recognised the smell of hydrogen cyanide, a gas which is instantly fatal to human beings but which only affects us after a considerable time.


‘At first I thought that there had been some accident in the laboratory, but I soon remembered that there were not enough chemicals to produce anything like the volume of gas that had gushed out. And in any case, what could possibly have produced such an accident?


‘When I turned to the laboratory itself, I had my second shock. One glance was sufficient to show that the place was in ruins. Not a piece of apparatus was recognisable. The cause of the damage was soon apparent – the power plant, my little atomic motor, had exploded. But why? Atomic motors do not explode without very good reason; it would be bad business if they did. I made a careful examination of the room and presently found a number of little holes coming up through the floor – holes such as the termites make when they travel from place to place. My suspicions, incredible though they were, began to be confirmed. It was not completely impossible that the creatures might flood my room with poisonous gas, but to imagine that they understood atomic motors – that was too much! To settle the matter I started hunting for the fragments of the generator, and to my consternation found that the synchronising coils had been short-circuited. Still clinging to the shattered remnants of the osmium toroid were the jaws of the termite that had been sacrificed to wreck the motor …


‘For a long time I sat in the ship, considering these outstanding facts. Obviously, the damage had been wrought by the intelligence I had located for a moment on my last visit. If it were the termite ruler, and there was nothing else it could very well be, how did it come to possess its knowledge of atomic motors and the only way in which to wreck them? For some reason, possibly because I was prying too deeply into its secrets, it had decided to destroy me and my works. Its first attempt had been unsuccessful, but it might try again with better results, though I did not imagine that it could harm me inside the stout walls of my yacht.


‘Although my psychometer and televisor had been destroyed, I was determined not to be defeated so easily, and started hunting with the ship’s televisor, which though not made for this kind of work could do it very well. Since I lacked the essential psychometer it was some time before I found what I was looking for. I had to explore great sections of the ground with my instrument, focusing the view point through stratum after stratum and examining any suspicious rock that came into the field. When I was at a depth of nearly two hundred feet, I noticed a dark mass looming faintly in the distance, rather like a very large boulder embedded in the soil. But when I approached I saw with a great feeling of elation that it was no boulder, but a perfect sphere of metal, about twenty feet in diameter. My search had ended. There was a slight fading of the image as I drove the beam through the metal, and then on the screen lay revealed the lair of the super-termite.


‘I had expected to find some fantastic creature, perhaps a great naked brain with vestigial limbs, but at a glance I could see that there was no living thing in that sphere. From wall to wall that metal-enclosed space was packed with a maze of machinery, most of it very minute and almost unthinkably complex, and all of it clicking and buzzing with lightning-like rapidity. Compared to this miracle of electrical engineering, our great television exchanges would seem the creations of children or savages. I could see myriads of tiny relays operating, director valves flashing intermittently, and strangely shaped cams spinning among moving mazes of apparatus utterly unlike anything we have ever built. To the makers of this machinery, my atomic generator must have seemed a toy.


‘For perhaps two seconds I gazed in wonder at that amazing sight, and then, suddenly and incredibly, an obliterating veil of interference slashed down and the screen was a dancing riot of formless colour.


‘Here was something we have never been able to produce – a screen which the televisor could not penetrate. The power of this strange creature was even greater than I had imagined, and in the face of this latest revelation I no longer felt safe even in my ship. In fact, I had a sudden desire to put as many miles as possible between myself and Termite Island. This impulse was so strong that a minute later I was high over the Pacific, rising up through the stratosphere in the great ellipse which would curve down again in England.


‘Yes, you may smile or accuse me of cowardice, saying that my grandfather Vorac would not have done so – but listen.


‘I was about a hundred miles from the island, thirty miles high and already travelling at two thousand miles an hour when there came a sudden crashing of relays, and the low purr of the motors changed to a tremendous deep-throated roar as an overload was thrown on to them. A glance at the board showed me what had happened – the ray screens were on, flaring beneath the impact of a heavy induction beam. But there was comparatively little power behind the beam, though had I been nearer it would have been a very different tale, and my screens dissipated it without much trouble. Nevertheless, the occurrence gave me an unpleasant shock for the moment, until I remembered that old trick of electrical warfare and threw the full field of my geodesic generators into the beam. I switched on the televisor just in time to see the incandescent fragments of Termite Island fall back into the Pacific …


‘So I returned to England, with one problem solved and a dozen greater ones formulated. How was it that the termite-brain, as I supposed the machine to be, had never revealed itself to humans? They have often destroyed the homes of its peoples, but as far as I know it has never retaliated. Yet directly I appeared it attacked me, though I was doing it no harm! Perhaps, by some obscure means, it knew that I was not a man, but an adversary worthy of its powers. Or perhaps, though I do not put the suggestion seriously, it is a kind of guardian protecting Three from invaders such as ourselves.


‘Somewhere there is an inconsistency that I cannot understand. On the one hand we have that incredible intelligence possessing much, if not all of our knowledge, while on the other are the blind, relatively helpless insects waging an endless war with puny weapons against enemies their ruler could exterminate instantly and without effort. Behind this mad system there must be a purpose, but it is beyond my comprehension. The only rational explanation I can conceive is that for most of the time the termite brain is content to let its subjects go their own, mechanical ways, and that only very seldom, perhaps once in an age, does it take an active part in guiding them. As long as it is not seriously interfered with, it is content to let man do what he likes. It may even take a benevolent interest in him and his works.


‘Fortunately for us, the super-termite is not invulnerable. Twice it miscalculated in its dealings with me, and the second time cost it its existence – I cannot say life. I am confident that we can overcome the creature, for it, or others like it, still control the remaining billions of the race. I have just returned from Africa, and termites there are still organised as they have always been. On this excursion I did not leave my ship, or even land. I believe I have incurred the enmity of an entire race and I am taking no chances. Until I have an armoured cruiser and a staff of expert biologists, I am leaving the termites strictly alone. Even then I shall not feel quite safe, for there may be yet more powerful intelligences on Three than the one I encountered. That is a risk we must take, for unless we can defeat these beings, Planet Three will never be safe for our kind.’


The President cut off the record and turned to the waiting assembly.


‘You have heard Theton’s report,’ he said, ‘I appreciate its importance and at once sent a heavy cruiser to Three. As soon as it arrived, Theton boarded it and left for the Pacific.


‘That was two days ago. Since then I have heard from neither Theton nor the cruiser, but I do know this:


‘An hour after the ship left England, we picked up the radiations from her screens, and in a very few seconds other disturbances – cosmics, ultra-cosmics, induction and tremendous long-wave, low quantum radiations such as we have never used in battle – began to come through in ever-increasing quantities. This lasted for nearly three minutes, when suddenly there came one titanic blast of energy, lasting for a fraction of a second and then – nothing. That final burst of power could have been caused by nothing less than the detonation of an entire atomic generating plant, and must have jarred Three to its core.


‘I have called this meeting to put the facts of the matter before you and to ask you to vote on the subject. Shall we abandon our plans for Three, or shall we send one of our most powerful super-dreadnoughts to the planet? One ship could do as much as an entire section of the Fleet in this matter, and would be safe, in case … but I cannot imagine any power which could defeat such a ship as our “Zuranther”. Will you please register your votes in the usual way? It will be a great setback if we cannot colonise Three, but it is not the only planet in the system, though it is the fairest.’


There came subdued clicks and a faint humming of motors as the councillors pressed their coloured buttons, and on the television screen appeared the words: For 967; Against 233.


‘Very well, the “Zuranther” will leave at once for Three. This time we will follow her movements with the televisor and then if anything does go wrong, we shall at least obtain some idea of the weapons the enemy uses.’


Hours later the tremendous mass of the flagship of the Martian fleet dropped thunderously through the outer reaches of Earth’s atmosphere towards the far-off waters of the Pacific. She fell in the heart of a tornado, for her captain was taking no chances and the winds of the stratosphere were being annihilated by her flaming ray screens.


But on a tiny island far over the eastern horizon, the termites had been preparing for the attack they knew must come, and strange, fragile mechanisms had been erected by myriad blind and toiling insects. The great Martian warship was two hundred miles away when her captain located the island in his televisor. His finger reached towards the button which would start the enormous ray generators, but swift as he was the almost instant acting relays of the termite mind were far swifter. Though, in any case, the outcome would have been the same.


The great spherical screens did not flare even once as the enemy struck home. Their slim rapier of pure heat was driven by only a score of horsepower, while behind the shields of the warship were a thousand million. But the feeble heat beam of the termites never passed through those screens – it reached out through hyperspace to gnaw at the very vitals of the ship. The Martians could not check an enemy who struck from within their defences, an enemy to whom a sphere was no more a barrier than a hollow ring.


The termite rulers, those alien beings from outer space, had kept their agreement with the old lords of Earth, and had saved man from the danger his ancestors had long ago foreseen.


But the watching assembly knew only that the screens of the ship which had been blazing fiercely one moment had erupted in a hurricane of flame and a numbing concussion of sound, while for a thousand miles around fragments of white-hot metal were dropping from the heavens.


Slowly the President turned to face the Council and whispered in a low, strained voice, ‘I think it had better be planet Two, after all.’




Reverie


First published in New Worlds, Autumn 1939


Not previously collected in book form


‘All the ideas in science fiction have been used up!’


How often we’ve heard this moan from editors, authors and fans, any one of whom should know better. Even if it were true, which is the last thing it is, it would signify nothing. How long ago do you think the themes of ordinary, mundane fiction were used up? Somewhere in the late Paleolithic, I should say. Which fact has made exactly no difference to the overwhelming outrush of modern masterpieces, four a shilling in the third tray from the left.


No. The existing material is sufficient to provide an infinite number of stories, each individual and each worth reading. Too much stress is laid on new ideas, or ‘thought-variants’, on ‘novae’. They are all very well in their way – and it’s a way that leads to strange, delightful regions of fantasy – but at least as important are characterisation and the ability to treat a commonplace theme in your own individual style. And for this reason, in spite of all his critics, I maintain that if any could equal Weinbaum, none could surpass him.


If, in addition to its purely literary qualities, a story has a novel idea, so much the better. Notwithstanding the pessimists, there are a million million themes that science fiction has never touched. Even in these days of deepening depression, a few really original plots still lighten our darkness. ‘The Smile of the Sphinx’ was such a one; going a good deal further back we have ‘The Human Termites’, perhaps the best of all its kind before the advent of ‘Sinister Barrier’.


As long as science advances, as long as mathematics discovers incredible worlds where twice two would never dream of equalling four, so new ideas will come tumbling into the mind of anyone who will let his thoughts wander, passport in hand, along the borders of Possibility. There are no Customs regulations; anything you see in your travels in those neighbouring lands you can bring back with you. But in the country of the Impossible there are many wonders too delicate and too fragile to survive transportation.


Nothing in this world is ever really new, yet everything is in some way different from all that has gone before. At least once in his life even the dullest of us has found himself contemplating with amazement and perhaps with fear, some thought so original and so startling that it seems the creation of an exterior, infinitely more subtle mind. Such thoughts pass through the consciousness so swiftly that they are gone before they can be more than glimpsed, but sometimes like comets trapped at last by a giant sun, they cannot escape and from their stubborn material the mind forges a masterpiece of literature, of philosophy or music. From such fleeting, fragmentary themes are the Symphonies of Sibelius built – perhaps, with the Theory of Relativity and the conquest of space, the greatest achievements of the century before the year 2000.


Even within the limits set by logic, the artist need not starve for lack of material. We may laugh at Fearn, but we must admire the magnificent, if undisciplined, fertility of his mind. In a less ephemeral field, Stapledon has produced enough themes to keep a generation of science fiction authors busy. There is no reason why others should not do the same; few of the really fundamental ideas of fantasy have been properly exploited. Who has ever, in any story, dared to show the true meaning of immortality, with its cessation of progress and evolution, and, above all, its inevitable destruction of Youth? Only Keller, and then more with sympathy than genius. And who has had the courage to point out that, with sufficient scientific powers, reincarnation is possible? What a story that would make!


All around us, in the commonest things we do, lie endless possibilities. So many things might happen, and don’t – but may some day. How odd it would be if someone to whom you were talking on the phone walked into the room and began a conversation with a colleague! Suppose that when you switched off the light last thing at night you found that it had never been on anyway? And what a shock it would be if you woke up to find yourself fast asleep! It would be quite as unsettling as meeting oneself in the street. I have often wondered, too, what would happen if one adopted the extreme solipsist attitude and decided that nothing existed outside one’s mind. An attempt to put such a theory into practice would be extremely interesting. Whether any forces at our command could effect a devoted adherent to this philosophy is doubtful. He could always stop thinking of us, and then we should be in a mess.


At a generous estimate, there have been a dozen fantasy authors with original conceptions. Today I can only think of two, though the pages of UNKNOWN may bring many more to light. The trouble with present-day science fiction, as with a good many other things, is that in striving after the bizarre it misses the obvious. What it needs is not more imagination or even less imagination. It is some imagination.




The Awakening


First published in Zenith, February 1942 (revised version published in Future, January 1952)


Collected in The Best of Arthur C. Clarke 1937–1955


First published by Manchester fans Harry Turner and Marian Eadie, in their fanzine, Zenith, and significantly revised for publication in Future in 1952.


The Master wondered whether he would dream. That was the only thing he feared, for in a sleep that lasts no more than a night dreams may come that can shatter the mind – and he was to sleep for a hundred years.


He remembered the day, still only a few months ago, when a frightened doctor had said, ‘Sir, your heart is failing. You have less than a year to live.’ He was not afraid of death, but the thought that it had come upon him in the full flower of his intellect, while his work was still half finished, filled him with a baffled fury. ‘And there is nothing you can do?’ he asked. ‘No, Sir, we have been working on artificial hearts for a hundred years. In another century, perhaps, it might be done.’ ‘Very well,’ he had replied coldly. ‘I shall wait another century. You will build me a place where my body will not be disturbed, and then you will put me to sleep by freezing or any other means. That, at least, I know you can do.’


He had watched the building of the tomb, in a secret place above the snow-line of Everest. Only the chosen few must know where the Master was to sleep, for there were many millions in the world who would have sought out his body to destroy it. The secret would be preserved down the generations until the day when man’s science had conquered the diseases of the heart. Then the Master would be awakened from his sleep.


He was still conscious when they laid him on the couch in the central chamber, though the drugs had already dimmed his senses. He heard them close the steel doors against their rubber gaskets, and even fancied he could hear the hiss of the pumps which would withdraw the air from around him, and replace it with sterile nitrogen. Then he slept, and in a little while the world forgot the Master.


He slept the hundred years, though rather before that time the discovery he had been awaiting was made. But no one awakened him, for the world had changed since his going and now there were none who would have wished to see him return. His followers had died and mysteriously, the secret of his resting place was lost. For a time the legend of the Master’s tomb persisted, but soon it was forgotten. So he slept.


After what by some standards would have been a little while, the earth’s crust decided that it had borne the weight of the Himalayas for long enough. Slowly the mountains dropped, tilting the southern plains of India towards the sky. And presently the plateau of Ceylon was the highest point on the surface of the globe, and the ocean above Everest was five and a half miles deep. The Master would not be disturbed by his enemies, or his friends.


Slowly, patiently, the silt drifted down through the towering ocean heights on to the wreck of the Himalayas. The blanket that would some day be chalk began to thicken at the rate of not a few inches every century. If one had returned some time later, one might have found that the sea bed was no longer five miles down, or even four, or three.


Then the land tilted again, and a mighty range of limestone mountains towered where once had been the oceans of Tibet. But the Master knew nothing of this, nor was his sleep disturbed when it happened again … and again … and again …


Now the rain and rivers were washing away the chalk and carrying it out to the new oceans, and the surface was moving down towards the buried tomb. Slowly the miles of rock were washed away, until at last the metal sphere which housed the Master’s body returned once more to the light of day – though to a day much longer, and much dimmer, than it had been when the Master closed his eyes. And presently the scientists found him, on a pedestal of rock jutting high above an eroded plain. Because they did not know the secret of the tomb, it took them, for all their wisdom, thirty years to reach the chamber where he slept.


The Master’s mind awoke before his body. As he lay powerless, unable even to lift his leaden eyelids, memory came flooding back. The hundred years were safely behind him – his desperate gamble had succeeded! He felt a strange elation, and a longing to see the new world that must have arisen while he lay within his tomb.


One by one, his senses returned. He could feel the hard surface on which he was lying: now a gentle current of air drifted across his brow. Presently he was aware of sounds – faint clickings and scratchings all around him. For a moment he was puzzled: then he realised that the surgeons must be putting their instruments away. He had not yet the strength to open his eyes, so he lay and waited, wondering.


Would men have changed much? Would his name still be remembered among them? Perhaps it would be better if it were not – though he had feared the hatred of neither men nor nations. He had never known their love. Momentarily he wondered if any of his friends might have followed him, but he knew there would be none. When he opened his eyes, all the faces before him would be strange. Yet he longed to see them, to read the expressions they would hold as he awakened from his sleep.


Strength returned. He opened his eyes. The light was gentle, and he was not dazzled, but for a while everything was blurred and misty. He could distinguish figures standing round, but though they seemed strange he could not see them clearly.


Then the Master’s eyes came into focus, and as they brought their message to his mind he screamed once, feebly, and died for ever. For in the last moment of his life, as he saw what stood around him, he knew that the long war between Man and Insect was ended – and that Man was not the victor.




Whacky


First published in The Fantast, July 1942


Collected in The Best of Arthur C. Clarke 1937–1955


‘Whacky’ was first published in The Fantast, edited by Aberdeen fan, Douglas Webster, who had previously taken over the magazine from one Christopher Samuel Youd, better known to science fiction readers as John Christopher.


The telephone honked melodiously. He picked it up and after a moment’s hesitation asked ‘Hello – is that me?’ The answer he had been fearing came back. ‘You, it is. Who are you?’ He sighed: argument was useless – besides he knew he was in the wrong. ‘All right,’ he said wearily. ‘You win.’ A sudden purple twinge of toothache nearly choked him for a moment and he added hopelessly: ‘Don’t forget to have that stopping seen to this afternoon.’ ‘Ouch! as if I would,’ growled the voice testily. There was a pause. ‘Well, what do you want me to do now?’ he asked at last. The reply, though half expected, was chilling. ‘Do? It doesn’t matter. You just aren’t!’


‘The amazing affair of the Elastic Sided Eggwhisk,’ said the Great Detective, ‘would no doubt have remained unsolved to this very day, if by great misfortune it had ever occurred. The fact that it didn’t I count as one of my luckiest escapes.’


Those of us who possessed heads nodded in agreement.


He paused to drain the sump of his hookah, then continued.


‘But even that fades into insignificance before the horrible tragedy that occurred in the House Where the Aspidistra Ran Amok. Fortunately I was not born at the time: otherwise I should certainly have been one of the victims.’


We shuddered in assent. Some of us had been there. Some of us were still there.


‘Weren’t you connected with the curious case of the Camphorated Kipper?’


He coughed deprecatingly.


‘Intimately. I was the Camphorated Kipper.’


At this point two men arrived to carry me back to the taxidermist’s, so I cannot tell you any more.


*


‘Phew!’ said the man in the pink silk pyjamas. ‘I had a horrid dream last night!’


‘Oh?’ said the other disinterestedly.


‘Yes – I thought that my wife had poisoned me for the insurance. It was so vivid I was mighty glad when I woke up.’


‘Indeed?’ said his companion politely. ‘And just where do you think you are right now?’




Loophole


First published in Astounding Science-Fiction, April 1946


Collected in Expedition to Earth


In the 1940s, sf did not flourish in England and its spiritual home was still the United States […]. I sold my first stories to John [W.] Campbell of Astounding (later Analog) during the closing months of the War, while I was still in the Royal Air Force. His first purchase was ‘Rescue Party’ – though ‘Loophole’, sold a little later, actually appeared first. At the time of these sales (1945) I was stationed just outside Stratford-on-Avon and I remember thinking modestly that there was something singularly appropriate about this.


From: President.


To: Secretary, Council of Scientists.


I have been informed that the inhabitants of Earth have succeeded in releasing atomic energy and have been making experiments with rocket propulsion. This is most serious. Let me have a full report immediately. And make it brief this time.


K.K. IV.


From Secretary, Council of Scientists.


To: President.


The facts are as follows. Some months ago instruments detected intense neutron emission from Earth, but an analysis of radio programmes gave no explanation at the time. Three days ago a second emission occurred, and soon afterwards all radio transmissions from Earth announced that atomic bombs were in use in the current war. The translators have not completed their interpretation, but it appears that the bombs are of considerable power. Two have so far been used. Some details of their construction have been released, but the elements concerned have not yet been identified. A fuller report will be forwarded as soon as possible. For the moment all that is certain is that the inhabitants of Earth have liberated atomic power, so far only explosively.


Very little is known concerning rocket research on Earth. Our astronomers have been observing the planet carefully ever since radio emissions were detected a generation ago. It is certain that long-range rockets of some kind are in existence on Earth, for there have been numerous references to them in recent military broadcasts. However, no serious attempt has been made to reach interplanetary space. When the war ends, it is expected that the inhabitants of the planet may carry out research in this direction. We will pay very careful attention to their broadcasts and the astronomical watch will be rigorously enforced.


From what we have inferred of the planet’s technology, it should require about twenty years before Earth develops atomic rockets capable of crossing space. In view of this, it would seem that the time has come to set up a base on the Moon, so that a close scrutiny can be kept on such experiments when they commence.


Trescon


[Added in manuscript]


The war on Earth has now ended, apparently owing to the intervention of the atomic bomb. This will not affect the above arguments but it may mean that the inhabitants of Earth can devote themselves to pure research again more quickly than expected. Some broadcasts have already pointed out the application of atomic power to rocket propulsion.


T.


From: President.


To: Chief of Bureau of Extra-Planetary Security (C.B.E.P.S).


You have seen Trescon’s minute.


Equip an expedition to the satellite of Earth immediately. It is to keep a close watch on the planet and to report at once if rocket experiments are in progress.


The greatest care must be taken to keep our presence on the Moon a secret. You are personally responsible for this. Report to me at yearly intervals, or more often if necessary.


K.K. IV.


From: President.


To: C.B.E.P.S.


Where is the report of Earth?!!


K.K. IV.


From: C.B.E.P.S.


To: President.


The delay is regretted. It was caused by the breakdown of the ship carrying the report.


There have been no signs of rocket experimenting during the past year, and no reference to it in broadcasts from the planet.


Ranthe


From: C.B.E.P.S.


To: President.


You will have seen my yearly reports to your respected father on this subject. There have been no developments of interest for the past fifteen years, but the following message has just been received from our base on the Moon:


Rocket projectile, apparently atomically propelled, left Earth’s atmosphere today from northern landmass, travelling into space for one-quarter diameter of planet before returning under control.


Ranthe


From: President.


To: Chief of State


Your comments, please.


K.K. V.


From: Chief of State.


To: President.


This means the end of our traditional policy.


The only hope of security lies in preventing the Terrestrials from making further advances in this direction. From what we know of them, this will require some overwhelming threat.


Since its high gravity makes it impossible for us to land on the planet, our sphere of action is restricted. The problem was discussed nearly a century ago by Anvar, and I agree with his conclusions. We must act immediately along those lines.


F.K.S.


From: President.


To: Secretary of State.


Inform the Council that an emergency meeting is convened for noon tomorrow.


K.K. V.


From: President.


To: C.B.E.P.S.


Twenty battleships should be sufficient to put Anvar’s plan into operation. Fortunately there is no need to arm them – yet. Report progress of construction to me weekly.


K.K. V.


From: C.B.E.P.S.


To: President.


Nineteen ships are now completed. The twentieth is still delayed owing to hull failure and will not be ready for at least a month.


Ranthe


From: President.


To: C.B.E.P.S.


Nineteen will be sufficient. I will check the operational plan with you tomorrow. Is the draft of our broadcast ready yet?


K.K. V.


From: C.B.E.P.S.


To: President.


Draft herewith:


People of Earth!


We, the inhabitants of the planet you call Mars, have for many years observed your experiments towards achieving interplanetary travel. These experiments must cease. Our study of your race has convinced us that you are not fitted to leave your planet in the present state of your civilisation. The ships you now see floating above your cities are capable of destroying them utterly, and will do so unless you discontinue your attempts to cross space.


We have set up an observatory on your Moon and can immediately detect any violation of these orders. If you obey them, we will not interfere with you again. Otherwise, one of your cities will be destroyed every time we observe a rocket leaving the Earth’s atmosphere.


By order of the President and Council of Mars.


Ranthe


From: President.


To: C.B.E.P.S.


I approve. The translation can go ahead.


I will not be sailing with the fleet, after all. Report to me in detail immediately on your return.


K.K. V.


From: C.B.E.P.S.


To: President.


I have the honour to report the successful completion of our mission. The voyage to Earth was uneventful: radio messages from the planet indicated that we were detected at a considerable distance and great excitement had been aroused before our arrival. The fleet was dispersed according to plan and I broadcast the ultimatum. We left immediately and no hostile weapons were brought to bear against us.


I will report in detail within two days.


Ranthe


From: Secretary, Council of Scientists.


To: President.


The psychologists have completed their report, which is attached herewith.


As might be expected, our demands at first infuriated this stubborn and high-spirited race. The shock to their pride must have been considerable, for they believed themselves to be the only intelligent beings in the Universe.


However, within a few weeks there was a rather unexpected change in the tone of their statements. They had begun to realise that we were intercepting all their radio transmissions, and some messages have been broadcast directly to us. They state that they have agreed to ban all rocket experiments, in accordance with our wishes. This is as unexpected as it is welcome. Even if they are trying to deceive us, we are perfectly safe now that we have established the second station just outside the atmosphere. They cannot possibly develop spaceships without our seeing them or detecting their tube radiation.


The watch on Earth will be continued rigorously, as instructed.


Trescon


From: C.B.E.P.S.


To: President.


Yes, it is quite true that there have been no further rocket experiments in the last ten years. We certainly did not expect Earth to capitulate so easily!


I agree that the existence of this race now constitutes a permanent threat to our civilisation and we are making experiments along the lines you suggest. The problem is a difficult one, owing to the great size of the planet. Explosives would be out of the question, and a radioactive poison of some kind appears to offer the greatest hope of success.


Fortunately, we now have an indefinite time in which to complete this research, and I will report regularly.


Ranthe


[End of Document]


From: Lieutenant Commander Henry Forbes, Intelligence Branch, Special Space Corps.


To: Professor S. Maxton, Philogical Department, University of Oxford.


Route: Transender II (via Schenectady).


The above papers, with others, were found in the ruins of what is believed to be the capital Martian city. (Mars Grid KL302895.) The frequent use of the ideograph for ‘Earth’ suggests that they may be of special interest and it is hoped that they can be translated. Other papers will be following shortly.


H. Forbes, Lt/Cdr.


[Added in manuscript]


Dear Max,


Sorry I’ve had no time to contact you before. I’ll be seeing you as soon as I get back to Earth.


Gosh! Mars is in a mess! Our Co-ordinates were dead accurate and the bombs materialised right over their cities, just as the Mount Wilson boys predicted.


We’re sending a lot of stuff back through the two small machines, but until the big transmitter is materialised we’re rather restricted, and, of course, none of us can return. So hurry up with it!


I’m glad we can get to work on rockets again. I may be old-fashioned, but being squirted through space at the speed of light doesn’t appeal to me!


Yours in haste,
Henry




Rescue Party


First published in Astounding Science-Fiction, May 1946


Collected in Reach for Tomorrow


This story stems from a lost original which also inspired ‘History Lesson’ (1949), although it would be difficult to find two more contrasting endings.


Who was to blame? For three days Alveron’s thoughts had come back to that question, and still he had found no answer. A creature of a less civilised or a less sensitive race would never have let it torture his mind, and would have satisfied himself with the assurance that no one could be responsible for the working of fate. But Alveron and his kind had been lords of the Universe since the dawn of history, since that far distant age when the Time Barrier had been folded round the cosmos by the unknown powers that lay beyond the Beginning. To them had been given all knowledge – and with infinite knowledge went infinite responsibility. If there were mistakes and errors in the administration of the galaxy, the fault lay on the heads of Alveron and his people. And this was no mere mistake: it was one of the greatest tragedies in history.


The crew still knew nothing. Even Rugon, his closest friend and the ship’s deputy captain, had been told only part of the truth. But now the doomed worlds lay less than a billion miles ahead. In a few hours, they would be landing on the third planet.


Once again Alveron read the message from Base; then, with a flick of a tentacle that no human eye could have followed, he pressed the ‘General Attention’ button. Throughout the mile-long cylinder that was the Galactic Survey Ship S9000, creatures of many races laid down their work to listen to the words of their captain.


‘I know you have all been wondering,’ began Alveron, ‘why we were ordered to abandon our survey and to proceed at such an acceleration to this region of space. Some of you may realise what this acceleration means. Our ship is on its last voyage: the generators have already been running for sixty hours at Ultimate Overload. We will be very lucky if we return to Base under our own power.


‘We are approaching a sun which is about to become a Nova. Detonation will occur in seven hours, with an uncertainty of one hour, leaving us a maximum of only four hours of exploration. There are ten planets in the system about to be destroyed – and there is a civilisation on the third. That fact was discovered only a few days ago. It is our tragic mission to contact that doomed race and if possible to save some of its members. I know that there is little we can do in so short a time with this single ship. No other machine can possibly reach the system before detonation occurs.’


There was a long pause during which there could have been no sound or movement in the whole of the mighty ship as it sped silently toward the worlds ahead. Alveron knew what his companions were thinking and he tried to answer their unspoken question.


‘You will wonder how such a disaster, the greatest of which we have any record, has been allowed to occur. On one point I can assure you. The fault does not lie with the Survey.


‘As you know, with our present fleet of under twelve thousand ships, it is possible to re-examine each of the eight thousand million solar systems in the Galaxy at intervals of about a million years. Most worlds change very little in so short a time as that.


‘Less than four hundred thousand years ago, the survey ship S5060 examined the planets of the system we are approaching. It found intelligence on none of them, though the third planet was teeming with animal life and two other worlds had once been inhabited. The usual report was submitted and the system is due for its next examination in six hundred thousand years.


‘It now appears that in the incredibly short period since the last survey, intelligent life has appeared in the system. The first intimation of this occurred when unknown radio signals were detected on the planet Kulath in the system X29.35, Y34.76, Z27.93. Bearings were taken on them; they were coming from the system ahead.


‘Kulath is two hundred light-years from here, so those radio waves had been on their way for two centuries. Thus for at least that period of time a civilisation has existed on one of these worlds – a civilisation that can generate electromagnetic waves and all that that implies.


‘An immediate telescopic examination of the system was made and it was then found that the sun was in the unstable pre-nova stage. Detonation might occur at any moment, and indeed might have done so while the light waves were on their way to Kulath.


‘There was a slight delay while the supervelocity scanners on Kulath II were focused on to the system. They showed that the explosion had not yet occurred but was only a few hours away. If Kulath had been a fraction of a light-year further from this sun, we should never have known of its civilisation until it had ceased to exist.


‘The Administrator of Kulath contacted Sector Base immediately, and I was ordered to proceed to the system at once. Our object is to save what members we can of the doomed race, if indeed there are any left. But we have assumed that a civilisation possessing radio could have protected itself against any rise of temperature that may have already occurred.


‘This ship and two tenders will each explore a section of the planet. Commander Torkalee will take Number One, Comander Orostron Number Two. They will have just under four hours in which to explore this world. At the end of that time, they must be back in the ship. It will be leaving then, with or without them. I will give the two commanders detailed instructions in the control room immediately.


‘That is all. We enter atmosphere in two hours.’


On the world once known as Earth the fires were dying out: there was nothing left to burn. The great forests that had swept across the planet like a tidal wave with the passing of the cities were now no more than glowing charcoal and the smoke of their funeral pyres still stained the sky. But the last hours were still to come, for the surface rocks had not yet begun to flow. The continents were dimly visible through the haze, but their outlines meant nothing to the watchers in the approaching ship. The charts they possessed were out of date by a dozen Ice Ages and more deluges than one.


The S9000 had driven past Jupiter and seen at once that no life could exist in those half-gaseous oceans of compressed hydrocarbons, now erupting furiously under the sun’s abnormal heat. Mars and the outer planets they had missed, and Alveron realised that the worlds nearer the sun than Earth would be already melting. It was more than likely, he thought sadly, that the tragedy of this unknown race was already finished. Deep in his heart, he thought it might be better so. The ship could only have carried a few hundred survivors, and the problem of selection had been haunting his mind.


Rugon, Chief of Communications and Deputy Captain, came into the control room. For the last hour he had been striving to detect radiation from Earth, but in vain.


‘We’re too late,’ he announced gloomily. ‘I’ve monitored the whole spectrum and the ether’s dead except for our own stations and some two-hundred-year-old programmes from Kulath. Nothing in this system is radiating any more.’


He moved toward the giant vision screen with a graceful flowing motion that no mere biped could ever hope to imitate. Alveron said nothing; he had been expecting this news.


One entire wall of the control room was taken up by the screen, a great black rectangle that gave an impression of almost infinite depth. Three of Rugon’s slender control tentacles, useless for heavy work but incredibly swift at all manipulation, flickered over the selector dials and the screen lit up with a thousand points of light. The star field flowed swiftly past as Rugon adjusted the controls, bringing the projector to bear upon the sun itself.


No man of Earth would have recognised the monstrous shape that filled the screen. The sun’s light was white no longer: great violet-blue clouds covered half its surface and from them long streamers of flame were erupting into space. At one point an enormous prominence had reared itself out of the photosphere, far out even into the flickering veils of the corona. It was as though a tree of fire had taken root in the surface of the sun – a tree that stood half a million miles high and whose branches were rivers of flame sweeping through space at hundreds of miles a second.


‘I suppose,’ said Rugon presently, ‘that you are quite satisfied about the astronomers’ calculations. After all—’


‘Oh, we’re perfectly safe,’ said Alveron confidently. ‘I’ve spoken to Kulath Observatory and they have been making some additional checks through our own instruments. That uncertainty of an hour includes a private safety margin which they won’t tell me in case I feel tempted to stay any longer.’


He glanced at the instrument board.


‘The pilot should have brought us to the atmosphere now. Switch the screen back to the planet, please. Ah, there they go!’


There was a sudden tremor underfoot and a raucous clanging of alarms, instantly stilled. Across the vision screen two slim projectiles dived toward the looming mass of Earth. For a few miles they travelled together, then they separated, one vanishing abruptly as it entered the shadow of the planet.


Slowly the huge mother ship, with its thousand times greater mass, descended after them into the raging storms that already were tearing down the deserted cities of Man.


It was night in the hemisphere over which Orostron drove his tiny command. Like Torkalee, his mission was to photograph and record, and to report progress to the mother ship. The little scout had no room for specimens or passengers. If contact was made with the inhabitants of this world, the S9000 would come at once. There would be no time for parleying. If there was any trouble the rescue would be by force and the explanations could come later.


The ruined land beneath was bathed with an eerie, flickering light, for a great auroral display was raging over half the world. But the image on the vision screen was independent of external light, and it showed clearly a waste of barren rock that seemed never to have known any form of life. Presumably this desert land must come to an end somewhere. Orostron increased his speed to the highest value he dared risk in so dense an atmosphere.


The machine fled on through the storm, and presently the desert of rock began to climb toward the sky. A great mountain range lay ahead, its peaks lost in the smoke-laden clouds. Orostron directed the scanners toward the horizon, and on the vision screen the line of mountains seemed suddenly very close and menacing. He started to climb rapidly. It was difficult to imagine a more unpromising land in which to find civilisation and he wondered if it would be wise to change course. He decided against it. Five minutes later, he had his reward.


Miles below lay a decapitated mountain, the whole of its summit sheared away by some tremendous feat of engineering. Rising out of the rock and straddling the artificial plateau was an intricate structure of metal girders, supporting masses of machinery. Orostron brought his ship to a halt and spiralled down toward the mountain.


The slight Doppler blur had now vanished, and the picture on the screen was clear-cut. The latticework was supporting some scores of great metal mirrors, pointing skyward at an angle of forty-five degrees to the horizontal. They were slightly concave, and each had some complicated mechanism at its focus. There seemed something impressive and purposeful about the great array; every mirror was aimed at precisely the same spot in the sky – or beyond.


Orostron turned to his colleagues.


‘It looks like some kind of observatory to me,’ he said. ‘Have you ever seen anything like it before?’


Klarten, a multitentacled, tripedal creature from a globular cluster at the edge of the Milky Way, had a different theory.


‘That’s communication equipment. Those reflectors are for focusing electromagnetic beams. I’ve seen the same kind of installation on a hundred worlds before. It may even be the station that Kulath picked up – though that’s rather unlikely, for the beams would be very narrow from mirrors that size.’


‘That would explain why Rugon could detect no radiation before we landed,’ added Hansur II, one of the twin beings from the planet Thargon.


Orostron did not agree at all.


‘If that is a radio station, it must be built for interplanetary communication. Look at the way the mirrors are pointed. I don’t believe that a race which has only had radio for two centuries can have crossed space. It took my people six thousand years to do it.’


‘We managed it in three,’ said Hansur II mildly, speaking a few seconds ahead of his twin. Before the inevitable argument could develop, Klarten began to wave his tentacles with excitement. While the others had been talking, he had started the automatic monitor.


‘Here it is! Listen!’


He threw a switch, and the little room was filled with a raucous whining sound, continually changing in pitch but nevertheless retaining certain characteristics that were difficult to define.


The four explorers listened intently for a minute; then Orostron said, ‘Surely that can’t be any form of speech! No creature could produce sounds as quickly as that!’


Hansur I had come to the same conclusion. ‘That’s a television programme. Don’t you think so, Klarten?’


The other agreed.


‘Yes, and each of those mirrors seems to be radiating a different programme. I wonder where they’re going? If I’m correct, one of the other planets in the system must lie along those beams. We can soon check that.’


Orostron called the S9000 and reported the discovery. Both Rugon and Alveron were greatly excited, and made a quick check of the astronomical records.


The result was surprising – and disappointing. None of the other nine planets lay anywhere near the line of transmission. The great mirrors appeared to be pointing blindly into space.


There seemed only one conclusion to be drawn, and Klarten was the first to voice it.


‘They had interplanetary communication,’ he said. ‘But the station must be deserted now, and the transmitters no longer controlled. They haven’t been switched off, and are just pointing where they were left.’


‘Well, we’ll soon find out,’ said Orostron. ‘I’m going to land.’


He brought the machine slowly down to the level of the great metal mirrors, and past them until it came to rest on the mountain rock. A hundred yards away, a white stone building crouched beneath the maze of steel girders. It was windowless, but there were several doors in the wall facing them.


Orostron watched his companions climb into their protective suits and wished he could follow. But someone had to stay in the machine to keep in touch with the mother ship. Those were Alveron’s instructions, and they were very wise. One never knew what would happen on a world that was being explored for the first time, especially under conditions such as these.


Very cautiously, the three explorers stepped out of the airlock and adjusted the antigravity field of their suits. Then, each with the mode of locomotion peculiar to his race, the little party went toward the building, the Hansur twins leading and Klarten following close behind. His gravity control was apparently giving trouble, for he suddenly fell to the ground, rather to the amusement of his colleagues. Orostron saw them pause for a moment at the nearest door – then it opened slowly and they disappeared from sight.


So Orostron waited, with what patience he could, while the storm rose around him and the light of the aurora grew even brighter in the sky. At the agreed times he called the mother ship and received brief acknowledgements from Rugon. He wondered how Torkalee was faring, halfway round the planet, but he could not contact him through the crash and thunder of solar interference.


It did not take Klarten and the Hansurs long to discover that their theories were largely correct. The building was a radio station, and it was utterly deserted. It consisted of one tremendous room with a few small offices leading from it. In the main chamber, row after row of electrical equipment stretched into the distance; lights flickered and winked on hundreds of control panels, and a dull glow came from the elements in a great avenue of vacuum tubes.


But Klarten was not impressed. The first radio set his race had built were now fossilised in strata a thousand million years old. Man, who had possessed electrical machines for only a few centuries, could not compete with those who had known them for half the lifetime of the Earth.


Nevertheless, the party kept their recorders running as they explored the building. There was still one problem to be solved. The deserted station was broadcasting programmes but where were they coming from? The central switchboard had been quickly located. It was designed to handle scores of programmes simultaneously, but the source of those programmes was lost in a maze of cables that vanished underground. Back in the S9000, Rugon was trying to analyse the broadcasts and perhaps his researches would reveal their origin. It was impossible to trace cables that might lead across continents.


The party wasted little time at the deserted station. There was nothing they could learn from it, and they were seeking life rather than scientific information. A few minutes later the little ship rose swiftly from the plateau and headed toward the plains that must lie beyond the mountains. Less than three hours were still left to them.


As the array of enigmatic mirrors dropped out of sight, Orostron was struck by a sudden thought. Was it imagination, or had they all moved through a small angle while he had been waiting, as if they were still compensating for the rotation of the Earth? He could not be sure, and he dismissed the matter as unimportant. It would only mean that the directing mechanism was still working, after a fashion.


They discovered the city fifteen minutes later. It was a great, sprawling metropolis, built around a river that had disappeared leaving an ugly scar winding its way among the great buildings and beneath bridges that looked very incongruous now.


Even from the air, the city looked deserted. But only two and a half hours were left – there was no time for further exploration. Orostron made his decision, and landed near the largest structure he could see. It seemed reasonable to suppose that some creatures would have sought shelter in the strongest buildings, where they would be safe until the very end.


The deepest caves – the heart of the planet itself – would give no protection when the final cataclysm came. Even if this race had reached the outer planets, its doom would only be delayed by the few hours it would take for the ravening wavefronts to cross the Solar System.


Orostron could not know that the city had been deserted not for a few days or weeks, but for over a century. For the culture of cities, which had outlasted so many civilisations had been doomed at last when the helicopter brought universal transportation. Within a few generations the great masses of mankind, knowing that they could reach any part of the globe in a matter of hours, had gone back to the fields and forests for which they had always longed. The new civilisation had machines and resources of which earlier ages had never dreamed, but it was essentially rural and no longer bound to the steel and concrete warrens that had dominated the centuries before. Such cities as still remained were specialised centres of research, administration or entertainment; the others had been allowed to decay, where it was too much trouble to destroy them. The dozen or so greatest of all cities, and the ancient university towns, had scarcely changed and would have lasted for many generations to come. But the cities that had been founded on steam and iron and surface transportation had passed with the industries that had nourished them.


And so while Orostron waited in the tender, his colleagues raced through endless empty corridors and deserted halls, taking innumerable photographs but learning nothing of the creatures who had used these buildings. There were libraries, meeting places, council rooms, thousands of offices – all were empty and deep with dust. If they had not seen the radio station on its mountain eyrie, the explorers could well have believed that this world had known no life for centuries.


Through the long minutes of waiting, Orostron tried to imagine where this race could have vanished. Perhaps they had killed themselves knowing that escape was impossible; perhaps they had built great shelters in the bowels of the planet, and even now were cowering in their millions beneath his feet, waiting for the end. He began to fear that he would never know.


It was almost a relief when at last he had to give the order for the return. Soon he would know if Torkalee’s party had been more fortunate. And he was anxious to get back to the mother ship, for as the minutes passed the suspense had become more and more acute. There had always been the thought in his mind: What if the astronomers of Kulath have made a mistake? He would begin to feel happy when the walls of the S9000 were around him. He would be happier still when they were out in space and this ominous sun was shrinking far astern.


As soon as his colleagues had entered the airlock, Orostron hurled his tiny machine into the sky and set the controls to home on S9000. Then he turned to his friends.


‘Well, what have you found?’ he asked.


Klarten produced a large roll of canvas and spread it out on the floor.


‘This is what they were like,’ he said quietly. ‘Bipeds, with only two arms. They seem to have managed well, in spite of that handicap. Only two eyes as well, unless there are others in the back. We were lucky to find this; it’s about the only thing they left behind.’


The ancient oil paintings stared stonily back at the three creatures regarding it so intently. By the irony of fate, its complete worthlessness had saved it from oblivion. When the city had been evacuated, no one had bothered to move Alderman John Richards, 1909–1974. For a century and a half he had been gathering dust while far away from the old cities the new civilisation had been rising to heights no earlier culture had ever known.


‘That was almost all we found,’ said Klarten. ‘The city must have been deserted for years. I’m afraid our expedition has been a failure. If there are any living beings on this world, they’ve hidden themselves too well for us to find them.’


His commander was forced to agree.


‘It was an almost impossible task,’ he said. ‘If we’d had weeks instead of hours we might have succeeded. For all we know, they may even have built shelters under the sea. No one seems to have thought of that.’


He glanced quickly at the indicators and corrected the course.


‘We’ll be there in five minutes. Alveron seems to be moving rather quickly. I wonder if Torkalee has found anything.’


The S9000 was hanging a few miles above the seaboard of a blazing continent when Orostron homed upon it. The danger line was thirty minutes away and there was no time to lose. Skilfully, he manoeuvred the little ship into its launching tube and the party stepped out of the airlock.


There was a small crowd waiting for them. That was to be expected, but Orostron could see at once that something more than curiosity had brought his friends here. Even before a word was spoken, he knew that something was wrong.


‘Torkalee hasn’t returned. He’s lost his party and we’re going to the rescue. Come along to the control room at once.’


From the beginning, Torkalee had been luckier than Orostron. He had followed the zone of twilight, keeping away from the intolerable glare of the sun, until he came to the shores of an inland sea. It was a very recent sea, one of the latest of Man’s works, for the land it covered had been desert less than a century before. In a few hours it would be desert again, for the water was boiling and clouds of steam were rising to the skies. But they could not veil the loveliness of the great white city that overlooked the tideless sea.


Flying machines were still parked neatly round the square in which Torkalee landed. They were disappointingly primitive, though beautifully finished, and depended on rotating airfoils for support. Nowhere was there any sign of life, but the place gave the impression that its inhabitants were not very far away. Lights were still shining from some of the windows.


Torkalee’s three companions lost no time in leaving the machine. Leader of the party, by seniority of rank and race was T’sinadree, who like Alveron himself had been born on one of the ancient planets of the Central Suns. Next came Alarkane, from a race which was one of the youngest in the Universe and took a perverse pride in the fact. Last came one of the strange beings from the system of Palador. It was nameless, like all its kind, for it possessed no identity of its own, being merely a mobile but still dependent cell in the consciousness of its race. Though it and its fellows had long been scattered over the galaxy in the exploration of countless worlds, some unknown link still bound them together as inexorably as the living cells in a human body.


When a creature of Palador spoke, the pronoun it used was always ‘We’. There was not, nor could there ever be, any first person singular in the language of Palador.


The great doors of the splendid building baffled the explorers, though any human child would have known their secret. T’sinadree wasted no time on them but called Torkalee on his personal transmitter. Then the three hurried aside while their commander manoeuvred his machine into the best position. There was a brief burst of intolerable flame: the massive steelwork flickered once at the edge of the visible spectrum and was gone. The stones were still glowing when the eager party hurried into the building, the beams of their light projectors fanning before them.


The torches were not needed. Before them lay a great hall, glowing with light from lines of tubes along the ceiling. On either side, the hall opened out into long corridors, while straight ahead a massive stairway swept majestically toward the upper floors.


For a moment T’sinadree hesitated. Then, since one way was as good as another, he led his companions down the first corridor.


The feeling that life was near had now become very strong. At any moment, it seemed, they might be confronted by the creatures of this world. If they showed hostility – and they could scarcely be blamed if they did – the paralysers would be used at once.


The tension was very great as the party entered the first room, and only relaxed when they saw that it held nothing but machines – row after row of them, now stilled and silent. Lining the enormous room were thousands of metal filing cabinets, forming a continuous wall as far as the eye could reach. And that was all; there was no furniture, nothing but the cabinets and the mysterious machines.


Alarkane, always the quickest of the three, was already examining the cabinets. Each held many thousand sheets of tough, thin material, perforated with innumerable holes and slots. The Paladorian appropriated one of the cards and Alarkane recorded the scene together with some close-ups of the machines. Then they left. The great room, which had been one of the marvels of the world, meant nothing to them. No living eye would ever again see that wonderful battery of almost human Hollerith analysers and the five thousand million punched cards holding all that could be recorded of each man, woman and child on the planet.


It was clear that this building had been used very recently. With growing excitement, the explorers hurried on to the next room. This they found to be an enormous library, for million of books lay all around them on miles and miles of shelving. Here, though the explorers could not know it, were the records of all the laws that Man had ever passed, and all the speeches that had ever been made in his council chambers.


T’sinadree was deciding his plan of action, when Alarkane drew his attention to one of the racks a hundred yards away. It was half empty, unlike all the others. Around it books lay in a tumbled heap on the floor, as if knocked down by someone in frantic haste. The signs were unmistakable. Not long ago, other creatures had been this way. Faint wheel marks were clearly visible on the floor to the acute sense of Alarkane, though the others could see nothing. Alarkane could even detect footprints, but knowing nothing of the creatures that had formed them he could not say which way they led.


The sense of nearness was stronger than ever now, but it was nearness in time, not in space. Alarkane voiced the thoughts of the party.


‘Those books must have been valuable, and someone has come to rescue them – rather as an afterthought, I should say. That means there must be a place of refuge, possibly not very far away. Perhaps we may be able to find some other clues that will lead us to it.’


T’sinadree agreed; the Paladorian wasn’t enthusiastic.


‘That may be so,’ it said, ‘but the refuge may be anywhere on the planet, and we have just two hours left. Let us waste no more time if we hope to rescue these people.’


The party hurried forward once more, pausing only to collect a few books that might be useful to the scientists at Base – though it was doubtful if they could ever be translated. They soon found that the great building was composed largely of small rooms, all showing signs of recent occupation. Most of them were in a neat and tidy condition, but one or two were very much the reverse. The explorers were particularly puzzled by one room – clearly an office of some kind – that appeared to have been completely wrecked. The floor was littered with papers, the furniture had been smashed, and smoke was pouring through the broken windows from the fires outside.


T’sinadree was rather alarmed.


‘Surely no dangerous animal could have got into a place like this!’ he exclaimed, fingering his paralyser nervously.


Alarkane did not answer. He began to make that annoying sound which his race called ‘laughter’. It was several minutes before he would explain what had amused him.


‘I don’t think any animal has done it,’ he said. ‘In fact, the explanation is very simple. Suppose you had been working all your life in this room, dealing with endless papers, year after year. And suddenly, you are told that you will never see it again, that your work is finished, and that you can leave it forever. More than that – no one will come after you. Everything is finished. How would you make your exit, T’sinadree?’


The other thought for a moment.


‘Well, I suppose I’d just tidy things up and leave. That’s what seems to have happened in all the other rooms.’


Alarkane laughed again.


‘I’m quite sure you would. But some individuals have a different psychology. I think I should have liked the creature that used this room.’


He did not explain himself further, and his two colleagues puzzled over his words for quite a while before they gave it up.


It came as something of a shock when Torkalee gave the order to return. They had gathered a great deal of information, but had found no clue that might lead them to the missing inhabitants of this world. That problem was as baffling as ever, and now it seemed that it would never be solved. There were only forty minutes left before the S9000 would be departing.


They were halfway back to the tender when they saw the semicircular passage leading down into the depths of the building. Its architectural style was quite different from that used elsewhere, and the gently sloping floor was an irresistible attraction to creatures whose many legs had grown weary of the marble staircases which only bipeds could have built in such profusion. T’sinadree had been the worst sufferer, for he normally employed twelve legs and could use twenty when he was in a hurry, though no one had ever seen him perform this feat.


The party stopped dead and looked down the passageway with a single thought. A tunnel, leading down into the depths of Earth! At its end, they might yet find the people of this world and rescue some of them from their fate. For there was still time to call the mother ship if the need arose.


T’sinadree signalled to his commander and Torkalee brought the little machine immediately overhead. There might not be time for the party to retrace its footsteps through the maze of passages, so meticulously recorded in the Paladorian mind that there was no possibility of going astray. If speed was necessary, Torkalee could blast his way through the dozen floors above their head. In any case, it should not take long to find what lay at the end of the passage.


It took only thirty seconds. The tunnel ended quite abruptly in a very curious cylindrical room with magnificently padded seats along the walls. There was no way out save that by which they had come and it was several seconds before the purpose of the chamber dawned on Alarkane’s mind. It was a pity, he thought, that they would never have time to use this. The thought was suddenly interrupted by a cry from T’sinadree. Alarkane wheeled around, and saw that the entrance had closed silently behind them.


Even in that first moment of panic, Alarkane found himself thinking with some admiration: Whoever they were, they knew how to build automatic machinery!


The Paladorian was the first to speak. It waved one of its tentacles toward the seats.


‘We think it would be best to be seated,’ it said. The multiplex mind of Palador had already analysed the situation and knew what was coming.


They did not have long to wait before a low-pitched hum came from a grill overhead, and for the very last time in history a human, even if lifeless, voice was heard on Earth. The words were meaningless, though the trapped explorers could guess their message clearly enough.


‘Choose your stations, please, and be seated.’


Simultaneously, a wall panel at one end of the compartment glowed with light. On it was a simple map, consisting of a series of a dozen circles connected by a line. Each of the circles had writing alongside it, and beside the writing were two buttons of different colours.


Alarkane looked questioningly at his leader.


‘Don’t touch them,’ said T’sinadree. ‘If we leave the controls alone, the doors may open again.’


He was wrong. The engineers who had designed the automatic subway had assumed that anyone who entered it would naturally wish to go somewhere. If they selected no intermediate station, their destination could only be the end of the line.


There was another pause while the relays and thyratrons waited for their orders. In those thirty seconds, if they had known what to do, the party could have opened the doors and left the subway. But they did not know, and the machines geared to a human psychology acted for them.


The surge of acceleration was not very great; the lavish upholstery was a luxury, not a necessity. Only an almost imperceptible vibration told of the speed at which they were travelling through the bowels of the earth, on a journey the duration of which they could not even guess. And in thirty minutes, the S9000 would be leaving the Solar System.


There was a long silence in the speeding machine. T’sinadree and Alarkane were thinking rapidly. So was the Paladorian, though in a different fashion. The conception of personal death was meaningless to it, for the destruction of a single unit meant no more to the group mind that the loss of a nail-paring to a man. But it could, though with great difficulty, appreciate the plight of individual intelligences such as Alarkane and T’sinadree, and it was anxious to help them if it could.


Alarkane had managed to contact Torkalee with his personal transmitter, though the signal was very weak and seemed to be fading quickly. Rapidly he explained the situation, and almost at once the signals became clearer. Torkalee was following the path of the machine, flying above the ground under which they were speeding to their unknown destination. That was the first indicator they had of the fact that they were travelling at nearly a thousand miles an hour, and very soon after that Torkalee was able to give the still more disturbing news that they were rapidly approaching the sea. While they were beneath the land, there was a hope, though a slender one that they might stop the machine and escape. But under the ocean – not all the brains and the machinery in the great mother ship could save them. No one could have devised a more perfect trap.


T’sinadree had been examining the wall map with great attention. Its meaning was obvious, and along the line connecting the circles a tiny spot of light was crawling. It was already halfway to the first of the stations marked.


‘I’m going to press one of those buttons,’ said T’sinadree at last. ‘It won’t do any harm, and we may learn something.’


‘I agree. Which will you try first?’


‘There are only two kinds, and it won’t matter if we try the wrong one first. I suppose one is to start the machine and the other is to stop it.’


Alarkane was not very hopeful.


‘It started without any button pressing,’ he said. ‘I think it’s completely automatic and we can’t control it from here at all.’


T’sinadree could not agree.


‘These buttons are clearly associated with the stations, and there’s no point in having them unless you can use them to stop yourself. The only question is, which is the right one?’


His analysis was perfectly correct. The machine could be stopped at any intermediate station. They had only been on their way ten minutes, and if they could leave now, no harm would have been done. It was just bad luck that T’sinadree’s first choice was the wrong button.


The little light on the map crawled slowly through the illuminated circle without checking its speed. And at the same time Torkalee called from the ship overhead.


‘You have just passed underneath a city and are heading out to sea. There cannot be another stop for nearly a thousand miles.’


Alveron had given up all hope of finding life on this world. The S9000 had roamed over half the planet, never staying long in one place, descending ever and again in an effort to attract attention. There had been no response; Earth seemed utterly dead. If any of its inhabitants were still alive, thought Alveron, they must have hidden themselves in its depths where no help could reach them, though their doom would be nonetheless certain.


Rugon brought news of the disaster. The great ship ceased its fruitless searching and fled back through the storm to the ocean above which Torkalee’s little tender was still following the track of the buried machine.


The scene was truly terrifying. Not since the days when Earth was born had there been such seas as this. Mountains of water were racing before the storm which had now reached velocities of many hundred miles an hour. Even at this distance from the mainland the air was full of flying debris – trees, fragments of houses, sheets of metal, anything that had not been anchored to the ground. No airborne machine could have lived for a moment in such a gale. And ever and again even the roar of the wind was drowned as the vast water-mountains met head-on with a crash that seemed to shake the sky.


Fortunately, there had been no serious earthquakes yet. Far beneath the bed of the ocean, the wonderful piece of engineering which had been the World President’s private vacuum-subway was still working perfectly, unaffected by the tumult and destruction above. It would continue to work until the last minute of the Earth’s existence, which, if the astronomers were right, was not much more than fifteen minutes away – though precisely how much more Alveron would have given a great deal to know. It would be nearly an hour before the trapped party could reach land and even the slightest hope of rescue.


Alveron’s instructions had been precise, though even without them he would never have dreamed of taking any risks with the great machine that had been entrusted to his care. Had he been human, the decision to abandon the trapped members of his crew would have been desperately hard to make. But he came of a race far more sensitive than Man, a race that so loved the things of the spirit that long ago, and with infinite reluctance, it had taken over control of the Universe since only thus could it be sure that justice was being done. Alveron would need all his superhuman gifts to carry him through the next few hours.


Meanwhile, a mile below the bed of the ocean Alarkane and T’sinadree were very busy indeed with their private communicators. Fifteen minutes is not a long time in which to wind up the affairs of a lifetime. It is indeed, scarcely long enough to dictate more than a few of those farewell messages which at such moments are so much more important than all other matters.


All the while the Paladorian had remained silent and motionless, saying not a word. The other two, resigned to their fate and engrossed in their personal affairs, had given it no thought. They were startled when suddenly it began to address them in its peculiarly passionless voice.


‘We perceive that you are making certain arrangements concerning your anticipated destruction. That will probably be unnecessary. Captain Alveron hopes to rescue us if we can stop this machine when we reach land again.’


Both T’sinadree and Alarkane were too surprised to say anything for a moment. Then the latter gasped, ‘How do you know?’


It was a foolish question, for he remembered at once that there were several Paladorians – if one could use the phrase – in the S9000, and consequently their companion knew everything that was happening in the mother ship. So he did not wait for an answer but continued, ‘Alveron can’t do that! He daren’t take such a risk!’


‘There will be no risk,’ said the Paladorian. ‘We have told him what to do. It is really very simple.’


Alarkane and T’sinadree looked at their companion with something approaching awe, realising now what must have happened. In moments of crisis, the single units comprising the Paladorian mind could link together in an organisation no less close than that of any physical brain. At such moments they formed an intellect more powerful than any other in the Universe. All ordinary problems could be solved by a few hundred or thousand units. Very rarely millions would be needed, and on two historic occasions the billions of cells of the entire Paladorian consciousness had been welded together to deal with emergencies that threatened the race. The mind of Palador was one of the greatest mental resources of the Universe; its full force was seldom required, but the knowledge that it was available was supremely comforting to other races. Alarkane wondered how many cells had co-ordinated to deal with this particular emergency. He also wondered how so trivial an incident had ever come to its attention.


To that question he was never to know the answer, though he might have guessed it had he known that the chillingly remote Paladorian mind possessed an almost human streak of vanity. Long ago, Alarkane had written a book trying to prove that eventually all intelligent races would sacrifice individual consciousness and that one day only group-minds would remain in the Universe. Palador, he had said, was the first of those ultimate intellects, and the vast, dispersed mind had not been displeased.


They had no time to ask any further questions before Alveron himself began to speak through their communicators.


‘Alveron calling! We’re staying on this planet until the detonation waves reach it, so we may be able to rescue you. You’re heading toward a city on the coast which you’ll reach in forty minutes at your present speed. If you cannot stop yourselves then, we’re going to blast the tunnel behind and ahead of you to cut off your power. Then we’ll sink a shaft to get you out – the chief engineer says he can do it in five minutes with the main projectors. So you should be safe within an hour, unless the sun blows up before.’


‘And if that happens, you’ll be destroyed as well! You mustn’t take such a risk!’


‘Don’t let that worry you; we’re perfectly safe. When the sun detonates, the explosion wave will take several minutes to rise to its maximum. But apart from that, we’re on the night side of the planet, behind an eight-thousand-mile screen of rock. When the first warning of the explosion comes, we will accelerate out of the Solar System, keeping in the shadow of the planet. Under our maximum drive, we will reach the velocity of light before leaving the cone of shadow, and the sun cannot harm us then.’


T’sinadree was still afraid to hope. Another objection came at once into his mind.


‘Yes, but how will you get any warning, here on the night side of the planet?’


‘Very easily,’ replied Alveron. ‘This world has a moon which is now visible from this hemisphere. We have telescopes trained on it. If it shows any sudden increase in brilliance, our main drive goes on automatically and we’ll be thrown out of the system.’


The logic was flawless. Alveron, cautious as ever, was taking no chances. It would be many minutes before the eight-thousand-mile shield of rock and metal could be destroyed by the fires of the exploding sun. In that time, the S9000 could have reached the safety of the velocity of light.


Alarkane pressed the second button when they were still several miles from the coast. He did not expect anything to happen then, assuming that the machine could not stop between stations. It seemed too good to be true when, a few minutes later, the machine’s slight vibration died away and they came to a halt.


The doors slid silently apart. Even before they were fully open, the three had left the compartment. They were taking no more chances. Before them a long tunnel stretched into the distance, rising slowly out of sight. They were starting along it when suddenly Alveron’s voice called from the communicators.


‘Stay where you are! We’re going to blast!’


The ground shuddered once, and far ahead there came the rumble of falling rock. Again the earth shook – and a hundred yards ahead the passageway vanished abruptly. A tremendous vertical shaft had been cut clean through it.


The party hurried forward again until they came to the end of the corridor and stood waiting on its lip. The shaft in which it ended was a full thousand feet across and descended into the earth as far as the torches could throw their beams. Overhead, the storm clouds fled beneath a moon that no man would have recognised, so luridly brilliant was its disc. And, most glorious of all sights, the S9000 floated high above, the great projectors that had drilled this enormous pit still glowing cherry red.


A dark shape detached itself from the mother ship and dropped swiftly towards the ground. Torkalee was returning to collect his friends. A little later, Alveron greeted them in the control room. He waved to the great vision screen and said quietly, ‘See, we were barely in time.’


The continent below them was slowly settling beneath the mile-high waves that were attacking its coasts. The last that anyone was ever to see of Earth was a great plain, bathed with the silver light of the abnormally brilliant moon. Across its face the waters were pouring in a glittering flood toward a distant range of mountains. The sea had won its final victory, but its triumph would be short-lived for soon sea and land would be no more. Even as the silent party in the control room watched the destruction below, the infinitely greater catastrophe to which this was only the prelude came swiftly upon them.


It was as though dawn had broken suddenly over this moonlit landscape. But it was not dawn: it was only the moon, shining with the brilliance of a second sun. For perhaps thirty seconds that awesome, unnatural light burnt fiercely on the doomed land beneath. Then there came a sudden flashing of indicator lights across the control board. The main drive was on. For a second Alveron glanced at the indicators and checked their information. When he looked again at the screen, Earth was gone.


The magnificent, desperately overstrained generators quietly died when the S9000 was passing the orbit of Persephone. It did not matter, the sun could never harm them now, and although the ship was speeding helplessly out into the lonely night of interstellar space, it would only be a matter of days before rescue came.


There was irony in that. A day ago, they had been the rescuers, going to the aid of a race that now no longer existed. Not for the first time Alveron wondered about the world that had just perished. He tried, in vain, to picture it as it had been in its glory, the streets of its cities thronged with life. Primitive though its people had been, they might have offered much to the Universe. If only they could have made contact! Regret was useless; long before their coming, the people of this world must have buried themselves in its iron heart. And now they and their civilisation would remain a mystery for the rest of time.


Alveron was glad when his thoughts were interrupted by Rugon’s entrance. The chief of communications had been very busy ever since the take-off, trying to analyse the programmes radiated by the transmitter Orostron had discovered. The problem was not a difficult one, but it demanded the construction of special equipment, and that had taken time.


‘Well, what have you found?’ asked Alveron.


‘Quite a lot,’ replied his friend. ‘There’s something mysterious here, and I don’t understand it.


‘It didn’t take long to find how the vision transmissions were built up, and we’ve been able to convert them to suit our own equipment. It seems that there were cameras all over the planet, surveying points of interest. Some of them were apparently in cities, on the tops of very high buildings. The cameras were rotating continuously to give panoramic views. In the programmes we’ve recorded there are about twenty different scenes.


‘In addition, there are a number of transmissions of a different kind, neither sound nor vision. They seem to be purely scientific – possibly instrument readings or something of that sort. All these programmes were going out simultaneously on different frequency bands.


‘Now there must be a reason for all this. Orostron still thinks that the station simply wasn’t switched off when it was deserted. But these aren’t the sort of programmes such a station would normally radiate at all. It was certainly used for interplanetary relaying – Klarten was quite right there. So these people must have crossed space, since none of the other planets had any life at the time of the last survey. Don’t you agree?’


Alveron was following intently.


‘Yes, that seems reasonable enough. But it’s also certain that the beam was pointing to none of the other planets. I checked that myself.’


‘I know,’ said Rugon. ‘What I want to discover is why a giant interplanetary relay station is busily transmitting pictures of a world about to be destroyed – pictures that would be of immense interest to scientists and astronomers. Someone had gone to a lot of trouble to arrange all those panoramic cameras. I am convinced that those beams were going somewhere.’


Alveron started up.


‘Do you imagine that there might be an outer planet that hasn’t been reported?’ he asked. ‘If so, your theory’s certainly wrong. The beam wasn’t even pointing in the plane of the Solar System. And even if it were – just look at this.’


He switched on the vision screen and adjusted the controls. Against the velvet curtain of space was hanging a blue-white sphere, apparently composed of many concentric shells of incandescent gas. Even though its immense distance made all movement invisible, it was clearly expanding at an enormous rate. At its centre was a blinding point of light – the white dwarf star that the sun had now become.


‘You probably don’t realise just how big that sphere is,’ said Alveron. ‘Look at this.’


He increased the magnification until only the centre portion of the nova was visible. Close to its heart were two minute condensations, one on either side of the nucleus.


‘Those are the two giant planets of the system. They have still managed to retain their existence – after a fashion. And they were several hundred million miles from the sun. The nova is still expanding – but it’s already twice the size of the Solar System.’


Rugon was silent for a moment.


‘Perhaps you’re right,’ he said, rather grudgingly. ‘You’ve disposed of my first theory. But you still haven’t satisfied me.’


He made several swift circuits of the room before speaking again. Alveron waited patiently. He knew the almost intuitive powers of his friend, who could often solve a problem when mere logic seemed insufficient.


Then, rather slowly, Rugon began to speak again.


‘What do you think of this?’ he said. ‘Suppose we’ve completely underestimated this people? Orostron did it once – he thought they could never have crossed space, since they’d only known radio for two centuries. Hansur II told me that. Well, Orostron was quite wrong. Perhaps we’re all wrong. I’ve had a look at the material that Klarten brought back from the transmitter. He wasn’t impressed by what he found, but it’s a marvellous achievement for so short a time. There were devices in that station that belonged to civilisations thousands of years older. Alveron, can we follow that beam to see where it leads?’


Alveron said nothing for a full minute. He had been more than half expecting the question, but it was not an easy one to answer. The main generators had gone completely. There was no point in trying to repair them. But there was still power available, and while there was power, anything could be done in time. It would mean a lot of improvisation, and some difficult manoeuvres, for the ship still had its enormous initial velocity. Yes, it could be done, and the activity would keep the crew from becoming further depressed, now that the reaction caused by the mission’s failure had started to set in. The news that the nearest heavy repair ship could not reach them for three weeks had also caused a slump in morale.


The engineers, as usual, made a tremendous fuss. Again as usual, they did the job in half the time they had dismissed as being absolutely impossible. Very slowly, over many hours, the great ship began to discard the speed its main drive had given it in as many minutes. In a tremendous curve, millions of miles in radius, the S9000 changed its course and the star fields shifted round it.


The manoeuvre took three days, but at the end of that time the ship was limping along a course parallel to the beam that had once come from Earth. They were heading out into emptiness, the blazing sphere that had been the sun dwindling slowly behind them. By the standards of interstellar flight, they were almost stationary.


For hours Rugon strained over his instruments, driving his detector beams far ahead into space. There were certainly no planets within many light-years; there was no doubt of that. From time to time Alveron came to see him and always he had to give the same reply: ‘Nothing to report.’ About a fifth of the time Rugon’s intuition let him down badly; he began to wonder if this was such an occasion.


Not until a week later did the needles of the mass-detectors quiver feebly at the ends of their scales. But Rugon said nothing, not even to his captain. He waited until he was sure, and he went on waiting until even the short-range scanners began to react, and to build up the first faint pictures on the vision screen. Still he waited patiently until he could interpret the images. Then, when he knew that his wildest fancy was even less than the truth, he called his colleagues into the control room.


The picture on the vision screen was the familiar one of endless star fields, sun beyond sun to the very limits of the Universe. Near the centre of the screen a distant nebula made a patch of haze that was difficult for the eye to grasp.


Rugon increased the magnification. The stars flowed out of the field; the little nebula expanded until it filled the screen and then – it was a nebula no longer. A simultaneous gasp of amazement came from all the company at the sight that lay before them.


Lying across league after league of space, ranged in a vast three-dimensional array of rows and columns with the precision of a marching army, were thousands of tiny pencils of light. They were moving swiftly; the whole immense lattice holding its shape as a single unit. Even as Alveron and his comrades watched, the formation began to drift off the screen and Rugon had to recentre the controls.


After a long pause, Rugon started to speak.


‘This is the race,’ he said softly, ‘that has known radio for only two centuries – the race that we believed had crept to die in the heart of its planet. I have examined those images under the highest possible magnification.


‘That is the greatest fleet of which there has ever been a record. Each of those points of light represents a ship larger than our own. Of course, they are very primitive – what you see on the screen are the jets of their rockets. Yes, they dared to use rockets to bridge interstellar space! You realise what that means. It would take them centuries to reach the nearest star. The whole race must have embarked on this journey in the hope that its descendants would complete it, generations later.


‘To measure the extent of their accomplishment, think of the ages it took us to conquer space, and the longer ages still before we attempted to reach the stars. Even if we were threatened with annihilation, could we have done so much in so short a time? Remember, this is the youngest civilisation in the Universe. Four hundred thousand years ago it did not even exist. What will it be a million years from now?’


An hour later, Orostron left the crippled mother ship to make contact with the great fleet ahead. As the little torpedo disappeared among the stars, Alveron turned to his friend and made a remark that Rugon was often to remember in the years ahead.


‘I wonder what they’ll be like?’ he mused. ‘Will they be nothing but wonderful engineers, with no art or philosophy? They’re going to have such a surprise when Orostron reaches them – I expect it will be rather a blow to their pride. It’s funny how all isolated races think they’re the only people in the Universe. But they should be grateful to us; we’re going to save them a good many hundred years of travel.’


Alveron glanced at the Milky Way, lying like a veil of silver mist across the vision screen. He waved toward it with a sweep of a tentacle that embraced the whole circle of the galaxy, from the Central Planets to the lonely suns of the Rim.


‘You know,’ he said to Rugon, ‘I feel rather afraid of these people. Suppose they don’t like our little Federation?’ He waved once more toward the star-clouds that lay massed across the screen, glowing with the light of their countless suns.


‘Something tells me they’ll be very determined people,’ he added. ‘We had better be polite to them. After all, we only outnumber them about a thousand million to one.’


Rugon laughed at his captain’s little joke.


Twenty years afterward, the remark didn’t seem funny.




Technical Error


First published in Fantasy, December 1946


Collected in Reach for Tomorrow


As long as I can remember I have been fascinated by the idea of the Fourth Dimension. In fact, my very first television programme was devoted to the subject – 30 minutes live on black and white TV, from Alexandra Palace, in May 1950!


It was one of those accidents for which no one could be blamed. Richard Nelson had been in and out of the generator pit a dozen times, taking temperature readings to make sure that the unearthly chill of liquid helium was not seeping through the insulation. This was the first generator in the world to use the principle of superconductivity. The windings of the immense stator had been immersed in a helium bath, and the miles of wire now had a resistance too small to be measured by any means known to man.


Nelson noted with satisfaction that the temperature had not fallen further than expected. The insulation was doing its work; it would be safe to lower the rotor into the pit. That thousand-ton cylinder was now hanging fifty feet above Nelson’s head, like the business end of a mammoth drop hammer. He and everyone else in the power station would feel much happier when it had been lowered onto its bearings and keyed into the turbine shaft.


Nelson put away his notebook and started to walk toward the ladder. At the geometric centre of the pit, he made his appointment with destiny.


The load on the power network had been steadily increasing for the last hour, while the zone of twilight swept across the continent. As the last rays of sunlight faded from the clouds, the miles of mercury arcs along the great highways sprang into life. By the million, fluorescent tubes began to glow in the cities; housewives switched on their radio-cookers to prepare the evening meal. The needles of the mega-wattmeters began to creep up the scales.


These were the normal loads. But on a mountain three hundred miles to the south a giant cosmic ray analyser was being rushed into action to await the expected shower from the new supernova in Capricornus, which the astronomers had detected only an hour before. Soon the coils of its five-thousand-ton magnets began to drain their enormous currents from the thyratron converters.


A thousand miles to the west, fog was creeping toward the greatest airport in the hemisphere. No one worried much about fog, now, when every plane could land on its own radar in zero visibility, but it was nicer not to have it around. So the giant dispersers were thrown into operation, and nearly a thousand megawatts began to radiate into the night, coagulating the water droplets and clearing great swaths through the banks of mist.


The meters in the power station gave another jump, and the engineer on duty ordered the stand-by generators into action. He wished the big, new machine was finished; then there would be no more anxious hours like these. But he thought he could handle the load. Half an hour later the Meteorological Bureau put out a general frost warning over the radio. Within sixty seconds, more than a million electric fires were switched on in anticipation. The meters passed the danger mark and went on soaring.


With a tremendous crash three giant circuit breakers leaped from their contacts. Their arcs died under the fierce blast of the helium jets. Three circuits had opened – but the fourth breaker had failed to clear. Slowly, the great copper bars began to glow cherry-red. The acrid smell of burning insulation filled the air and molten metal dripped heavily to the floor below, solidifying at once on the concrete slabs. Suddenly the conductors sagged as the load ends broke away from their supports. Brilliant green arcs of burning copper flamed and died as the circuit was broken. The free ends of the enormous conductors fell perhaps ten feet before crashing into the equipment below. In a fraction of a second they had welded themselves across the lines that led to the new generator.


Forces greater than any yet produced by man were at war in the windings of the machine. There was no resistance to oppose the current, but the inductance of the tremendous windings delayed the moment of peak intensity. The current rose to a maximum in an immense surge that lasted several seconds. At that instant, Nelson reached the centre of the pit.


Then the current tried to stabilise itself, oscillating wildly between narrower and narrower limits. But it never reached its steady state; somewhere, the overriding safety devices came into operation and the circuit that should never have been made was broken again. With a last dying spasm, almost as violent as the first, the current swiftly ebbed away. It was all over.


When the emergency lights came on again, Nelson’s assistant walked to the lip of the rotor pit. He didn’t know what had happened, but it must have been serious. Nelson, fifty feet down, must have been wondering what it was all about.


‘Hello, Dick!’ he shouted. ‘Have you finished? We’d better see what the trouble is.’


There was no reply. He leaned over the edge of the great pit and peered into it. The light was very bad, and the shadow of the rotor made it difficult to see what was below. At first it seemed that the pit was empty, but that was ridiculous; he had seen Nelson enter it only a few minutes ago. He called again.


‘Hello! You all right, Dick?’


Again no reply. Worried now, the assistant began to descend the ladder. He was halfway down when a curious noise, like a toy balloon bursting very far away, made him look over his shoulder. Then he saw Nelson, lying at the centre of the pit on the temporary woodwork covering the turbine shaft. He was very still, and there seemed something altogether wrong about the angle at which he was lying.


Ralph Hughes, chief physicist, looked up from his littered desk as the door opened. Things were slowly returning to normal after the night’s disasters. Fortunately, the trouble had not affected his department much, for the generator was unharmed. He was glad he was not the chief engineer: Murdock would still be snowed under with paperwork. The thought gave Dr Hughes considerable satisfaction.


‘Hello, Doc,’ he greeted the visitor. ‘What brings you here? How’s your patient getting on?’


Doctor Sanderson nodded briefly. ‘He’ll be out of hospital in a day or so. But I want to talk to you about him.’


‘I don’t know the fellow – I never go near the plant, except when the Board goes down on its collective knees and asks me to. After all, Murdock’s paid to run the place.’


Sanderson smiled wryly. There was no love lost between the chief engineer and the brilliant young physicist. Their personalities were too different, and there was the inevitable rivalry between theoretical expert and ‘practical’ man.


‘I think this is up your street, Ralph. At any rate, it’s beyond me. You’ve heard what happened to Nelson?’


‘He was inside my new generator when the power was shot into it, wasn’t he?’


‘That’s correct. His assistant found him suffering from shock when the power was cut off again.’


‘What kind of shock? It couldn’t have been electric; the windings are insulated, of course. In any case, I gather that he was in the centre of the pit when they found him.’


‘That’s quite true. We don’t know what happened. But he’s now come round and seems none the worse – apart from one thing.’ The doctor hesitated a moment as if choosing his words carefully.


‘Well, go on! Don’t keep me in suspense!’


‘I left Nelson as soon as I saw he would be quite safe, but about an hour later Matron called me up to say he wanted to speak to me urgently. When I got to the ward he was sitting up in bed looking at a newspaper with a very puzzled expression. I asked him what was the matter. He answered, “Something’s happened to me, Doc.” So I said, “Of course it has, but you’ll be out in a couple of days.” He shook his head; I could see there was a worried look in his eyes. He picked up the paper he had been looking at and pointed to it. “I can’t read any more,” he said.


‘I diagnosed amnesia and thought: This is a nuisance! Wonder what else he’s forgotten? Nelson must have read my expression, for he went on to say, “Oh, I still know the letters and words – but they’re the wrong way round! I think something must have happened to my eyes.” He held up the paper again. “This looks exactly as if I’m seeing it in a mirror,” he said. “I can spell out each word separately, a letter at a time. Would you get me a looking glass? I want to try something.”


‘I did. He held the paper to the glass and looked at the reflection. Then he started to read aloud, at normal speed. But that’s a trick anyone can learn – compositors have to do it with type – and I wasn’t impressed. On the other hand, I couldn’t see why an intelligent fellow like Nelson should put over an act like that. So I decided to humour him, thinking the shock must have given his mind a bit of a twist. I felt quite certain he was suffering from some delusion, though he seemed perfectly normal.


‘After a moment he put the paper away and said, “Well, Doc, what do you make of that?” I didn’t know quite what to say without hurting his feelings, so I passed the buck and said, “I think I’ll have to hand you over to Dr Humphries, the psychologist. It’s rather outside my province.” Then he made some remark about Dr Humphries and his intelligence tests, from which I gathered he had already suffered at his hands.’


‘That’s correct,’ interjected Hughes. ‘All the men are grilled by the Psychology Department before they join the company. All the same, it’s surprising what gets through,’ he added thoughtfully.


Dr Sanderson smiled, and continued his story.


‘I was getting up to leave when Nelson said, “Oh, I almost forgot. I think I must have fallen on my right arm. The wrist feels badly sprained.” “Let’s look at it,” I said, bending to pick it up. “No, the other arm,” Nelson said, and held up his left wrist. Still humouring him, I answered, “Have it your own way. But you said your right one, didn’t you?”


‘Nelson looked puzzled. “So what?” he replied. “This is my right arm. My eyes may be queer, but there’s no argument about that. There’s my wedding ring to prove it. I’ve not been able to get the darned thing off for five years.”


‘That shook me rather badly. Because you see, it was his left arm he was holding up, and his left hand that had the ring on it. I could see that what he said was quite true. The ring would have to be cut to get it off again. So I said, “Have you any distinctive scars?” He answered. “Not that I can remember.”


‘“Any dental fillings?”’


‘“Yes, quite a few.”’


‘We sat looking at each other in silence while a nurse went to fetch Nelson’s records. “Gazed at each other with a wild surmise” is just about how a novelist might put it. Before the nurse returned, I was seized with a bright idea. It was a fantastic notion, but the whole affair was becoming more and more outrageous. I asked Nelson if I could see the things he had been carrying in his pockets. Here they are.’


Dr Sanderson produced a handful of coins and a small leather-bound diary. Hughes recognised the latter at once as an Electrical Engineer’s Diary; he had one in his own pocket. He took it from the doctor’s hand and flicked it open at random, with that slightly guilty feeling one always has when a stranger’s – still more, a friend’s – diary falls into one’s hands.


And then, for Ralph Hughes, it seemed that the foundations of his world were giving way. Until now he had listened to Dr Sanderson with some detachment, wondering what all the fuss was about. But now the incontrovertible evidence lay in his own hands, demanding his attention and defying his logic.


For he could read not one word of Nelson’s diary. Both the print and the handwriting were inverted, as if seen in a mirror.


Dr Hughes got up from his chair and walked rapidly around the room several times. His visitor sat silently watching him. On the fourth circuit he stopped at the window and looked out across the lake, overshadowed by the immense white wall of the dam. It seemed to reassure him, and he turned to Dr Sanderson again.


‘You expect me to believe that Nelson has been laterally inverted in some way, so that his right and left sides have been interchanged?’


‘I don’t expect you to believe anything. I’m merely giving you the evidence. If you can draw any other conclusion I’d be delighted to hear it. I might add that I’ve checked Nelson’s teeth. All the fillings have been transposed. Explain that away if you can. Those coins are rather interesting, too.’


Hughes picked them up. They included a shilling, one of the beautiful new, beryl-copper crowns, and a few pence and halfpence. He would have accepted them as change without hesitation. Being no more observant than the next man, he had never noticed which way the Queen’s head looked. But the lettering – Hughes could picture the consternation at the Mint if these curious coins ever came to its notice. Like the diary, they too had been laterally inverted.


Dr Sanderson’s voice broke into his reverie.


‘I’ve told Nelson not to say anything about this. I’m going to write a full report; it should cause a sensation when it’s published. But we want to know how this has happened. As you are the designer of the new machine, I’ve come to you for advice.’


Dr Hughes did not seem to hear him. He was sitting at his desk with his hands outspread, little fingers touching. For the first time in his life he was thinking seriously about the difference between left and right.


Dr Sanderson did not release Nelson from hospital for several days, during which he was studying his peculiar patient and collecting material for his report. As far as he could tell, Nelson was perfectly normal, apart from his inversion. He was learning to read again, and his progress was swift after the initial strangeness had worn off. He would probably never again use tools in the same way that he had done before the accident; for the rest of his life, the world would think him left-handed. However, that would not handicap him in any way.


Dr Sanderson had ceased to speculate about the cause of Nelson’s condition. He knew very little about electricity; that was Hughes’s job. He was quite confident that the physicist would produce the answer in due course; he had always done so before. The company was not a philanthropic institution, and it had good reason for retaining Hughes’s services. The new generator, which would be running within a week, was his brain-child, though he had had little to do with the actual engineering details.


Dr Hughes himself was less confident. The magnitude of the problem was terrifying; for he realised, as Sanderson did not, that it involved utterly new regions of science. He knew that there was only one way in which an object could become its own mirror image. But how could so fantastic a theory be proved?


He had collected all available information on the fault that had energised the great armature. Calculations had given an estimate of the currents that had flowed through the coils for the few seconds they had been conducting. But the figures were largely guesswork; he wished he could repeat the experiment to obtain accurate data. It would be amusing to see Murdock’s face if he said, ‘Mind if I throw a perfect short across generators One to Ten sometime this evening?’ No, that was definitely out.


It was lucky he still had the working model. Tests on it had given some ideas of the field produced at the generator’s centre, but their magnitudes were a matter of conjecture. They must have been enormous. It was a miracle that the windings had stayed in their slots. For nearly a month Hughes struggled with his calculations and wandered through regions of atomic physics he had carefully avoided since he left the university. Slowly the complete theory began to evolve in his mind; he was a long way from the final proof, but the road was clear. In another month he would have finished.


The great generator itself, which had dominated his thoughts for the past year, now seemed trivial and unimportant. He scarcely bothered to acknowledge the congratulations of his colleagues when it passed its final tests and began to feed its millions of kilowatts into the system. They must have thought him a little strange, but he had always been regarded as somewhat unpredictable. It was expected of him; the company would have been disappointed if its tame genius possessed no eccentricities.


A fortnight later, Dr Sanderson came to see him again. He was in a grave mood.


‘Nelson’s back in the hospital,’ he announced. ‘I was wrong when I said he’d be OK.’


‘What’s the matter with him?’ asked Hughes in surprise.


‘He’s starving to death.’


‘Starving? What on earth do you mean?’


Dr Sanderson pulled a chair up to Hughes’s desk and sat down.


‘I haven’t bothered you for the past few weeks,’ he began, ‘because I knew you were busy on your own theories. I’ve been watching Nelson carefully all this time, and writing up my report. At first, as I told you, he seemed perfectly normal. I had no doubt that everything would be all right.


‘Then I noticed that he was losing weight. It was some time before I was certain of it; then I began to observe other, more technical symptoms. He started to complain of weakness and lack of concentration. He had all the signs of vitamin deficiency. I gave him special vitamin concentrates, but they haven’t done any good. So I’ve come to have another talk with you.’


Hughes looked baffled, then annoyed. ‘But hang it all, you’re the doctor!’


‘Yes, but this theory of mine needs some support. I’m only an unknown medico – no one would listen to me until it was too late. For Nelson is dying, and I think I know why….’


Sir Robert had been stubborn at first, but Dr Hughes had had his way, as he always did. The members of the Board of Directors were even now filing into the conference room, grumbling and generally making a fuss about the extraordinary general meeting that had just been called. Their perplexity was still further increased when they heard that Hughes was going to address them. They all knew the physicist and his reputation, but he was a scientist and they were businessmen. What was Sir Robert planning?


Dr Hughes, the cause of all the trouble, felt annoyed with himself for being nervous. His opinion of the Board of Directors was not flattering, but Sir Robert was a man he could respect, so there was no reason to be afraid of them. It was true that they might consider him mad, but his past record would take care of that. Mad or not, he was worth thousands of pounds to them.


Dr Sanderson smiled encouragingly at him as he walked into the conference room. The smile was not very successful, but it helped. Sir Robert had just finished speaking. He picked up his glasses in that nervous way he had, and coughed deprecatingly. Not for the first time, Hughes wondered how such an apparently timid old man could rule so vast a commercial empire.


‘Well, here is Dr Hughes, gentlemen. He will – ahem – explain everything to you. I have asked him not to be too technical. You are at liberty to interrupt him if he ascends into the more rarefied stratosphere of higher mathematics. Dr Hughes …’


Slowly at first, and then more quickly as he gained the confidence of his audience, the physicist began to tell his story. Nelson’s diary drew a gasp of amazement from the Board, and the inverted coins proved fascinating curiosities. Hughes was glad to see that he had aroused the interest of his listeners. He took a deep breath and made the plunge he had been fearing.


‘You have heard what has happened to Nelson, gentlemen, but what I am going to tell you now is even more startling. I must ask you for your very close attention.’


He picked up a rectangular sheet of notepaper from the conference table, folded it along a diagonal and tore it along the fold.


‘Here we have two right-angled triangles with equal sides. I lay them on the table – so.’ He placed the paper triangles side by side on the table, with their hypotenuses touching, so that they formed a kite-shaped figure. ‘Now, as I have arranged them, each triangle is the mirror image of the other. You can imagine that the plane of the mirror is along the hypotenuse. This is the point I want you to notice. As long as I keep the triangles in the plane of the table, I can slide them around as much as I like, but I can never place one so that it exactly covers the other. Like a pair of gloves, they are not interchangeable although their dimensions are identical.’


He paused to let that sink in. There were no comments, so he continued.


‘Now, if I pick up one of the triangles, turn it over in the air and put it down again, the two are no longer mirror images, but have become completely identical – so.’ He suited the action to the words. ‘This may seem very elementary; in fact, it is so. But it teaches us one very important lesson. The triangles on the table were flat objects, restricted to two dimensions. To turn one into its mirror image I had to lift it up and rotate it in the third dimension. Do you see what I am driving at?’


He glanced round the table. One or two of the directors nodded slowly in dawning comprehension.


‘Similarly, to change a solid, three-dimensional body, such as a man, into its analogue or mirror image, it must be rotated in a fourth dimension. I repeat – a fourth dimension.’


There was a strained silence. Someone coughed, but it was a nervous, not a sceptical cough.


‘Four-dimensional geometry, as you know’ – he’d be surprised if they did – ‘has been one of the major tools of mathematics since before the time of Einstein. But until now it has always been a mathematical fiction, having no real existence in the physical world. It now appears that the unheard-of currents, amounting to millions of amperes, which flowed momentarily in the windings of our generator must have produced a certain extension into four dimensions, for a fraction of a second and in a volume large enough to contain a man. I have been making some calculations and have been able to satisfy myself that a “hyperspace” about ten feet on a side was, in fact, generated: a matter of some ten thousand quartic – not cubic! – feet. Nelson was occupying that space. The sudden collapse of the field when the circuit was broken caused the rotation of the space, and Nelson was inverted.


‘I must ask you to accept this theory, as no other explanation fits the facts. I have the mathematics here if you wish to consult them.’


He waved the sheets in front of his audience, so that the directors could see the imposing array of equations. The technique worked – it always did. They cowered visibly. Only McPherson, the secretary, was made of sterner stuff. He had had a semi-technical education and still read a good deal of popular science, which he was fond of airing whenever he had the opportunity. But he was intelligent and willing to learn, and Dr Hughes had often spent official time discussing some new scientific theory with him.


‘You say that Nelson has been rotated in the Fourth Dimension; but I thought Einstein had shown that the Fourth Dimension was time.’


Hughes groaned inwardly. He had been anticipating this red herring.


‘I was referring to an additional dimension of space,’ he explained patiently. ‘By that I mean a dimension, or direction, at right-angles to our normal three. One can call it the Fourth Dimension if one wishes. With certain reservations, time may also be regarded as a dimension. As we normally regard space as three-dimensional, it is then customary to call time the Fourth Dimension. But the label is arbitrary. As I’m asking you to grant me four dimensions of space, we must call time the Fifth Dimension.’


‘Five Dimensions! Good Heavens!’ exploded someone further down the table.


Dr Hughes could not resist the opportunity. ‘Space of several million dimensions has been frequently postulated in sub-atomic physics,’ he said quietly.


There was a stunned silence. No one, not even McPherson, seemed inclined to argue.


‘I now come to the second part of my account,’ continued Dr Hughes. ‘A few weeks after his inversion we found that there was something wrong with Nelson. He was taking food normally, but it didn’t seem to nourish him properly. The explanation has been given by Dr Sanderson, and leads us into the realms of organic chemistry. I’m sorry to be talking like a textbook, but you will soon realise how vitally important this is to the company. And you also have the satisfaction of knowing that we are now all on equally unfamiliar territory.’


That was not quite true, for Hughes still remembered some fragments of his chemistry. But it might encourage the stragglers.


‘Organic compounds are composed of atoms of carbon, oxygen and hydrogen, with other elements, arranged in complicated ways in space. Chemists are fond of making models of them out of knitting needles and coloured plasticine. The results are often very pretty and look like works of advanced art.


‘Now, it is possible to have two organic compounds containing identical numbers of atoms, arranged in such a way that one is the mirror image of the other. They’re called stereo-isomers, and are very common among the sugars. If you could set their molecules side by side, you would see that they bore the same sort of relationship as a right and left glove. They are, in fact, called right – or left-handed – dextro or laevo – compounds. I hope this is quite clear.’


Dr Hughes looked around anxiously. Apparently it was.


‘Stereo-isomers have almost identical chemical properties,’ he went on, ‘though there are subtle differences. In the last few years, Dr Sanderson tells me, it has been found that certain essential foods, including the new class of vitamins discovered by Professor Vandenburg, have properties depending on the arrangement of their atoms in space. In other words, gentlemen, the left-handed compounds might be essential for life, but the right-handed one would be of no value. This in spite of the fact that their chemical formulae are identical.


‘You will appreciate, now, why Nelson’s inversion is much more serious than we at first thought. It’s not merely a matter of teaching him to read again, in which case – apart from its philosophical interest – the whole business would be trivial. He is actually starving to death in the midst of plenty, simply because he can no more assimilate certain molecules of food than we can put our right foot into a left boot.


‘Dr Sanderson has tried an experiment which has proved the truth of this theory. With very great difficulty, he has obtained the stereo-isomers of many of these vitamins. Professor Vandenburg himself synthesised them when he heard of our trouble. They have already produced a very marked improvement in Nelson’s condition.’


Hughes paused and drew out some papers. He thought he would give the Board time to prepare for the shock. If a man’s life were not at stake, the situation would have been very amusing. The Board was going to be hit where it would hurt most.


‘As you will realise, gentlemen, since Nelson was injured – if you can call it that – while he was on duty, the company is liable to pay for any treatment he may require. We have found that treatment, and you may wonder why I have taken so much of your time telling you about it. The reason is very simple. The production of the necessary stereo-isomers is almost as difficult as the extraction of radium – more so, in some cases. Dr Sanderson tells me that it will cost over five thousand pounds a day to keep Nelson alive.’


The silence lasted for half a minute; then everyone started to talk at once. Sir Robert pounded on the table, and presently restored order. The council of war had begun.


Three hours later, an exhausted Hughes left the conference room and went in search of Dr Sanderson, whom he found fretting in his office.


‘Well, what’s the decision?’ asked the doctor.


‘What I was afraid of. They want me to re-invert Nelson.’


‘Can you do it?’


‘Frankly, I don’t know. All I can hope to do is to reproduce the conditions of the original fault as accurately I can.’


‘Weren’t there any other suggestions?’


‘Quite a few, but most of them were stupid. McPherson had the best idea. He wanted to use the generator to invert normal food so that Nelson could eat it. I had to point out that to take the big machine out of action for this purpose would cost several millions a year, and in any case the windings wouldn’t stand it more than a few times. So that scheme collapsed. Then Sir Robert wanted to know if you could guarantee there were no vitamins we’d overlooked, or that might still be undiscovered. His idea was that in spite of our synthetic diets we might not be able to keep Nelson alive after all.’


‘What did you say to that?’


‘I had to admit it was a possibility. So Sir Robert is going to have a talk with Nelson. He hopes to persuade him to risk it; his family will be taken care of if the experiment fails.’


Neither of the two men said anything for a few moments. Then Dr Sanderson broke the silence.


‘Now do you understand the sort of decision a surgeon often has to make,’ he said.


Hughes nodded in agreement. ‘It’s a beautiful dilemma, isn’t it? A perfectly healthy man, but it will cost two millions a year to keep him alive, and we can’t even be sure of that. I know the Board’s thinking of its precious balance sheet more than anything else, but I don’t see any alternative. Nelson will have to take a chance.’


‘Couldn’t you make some tests first?’


‘Impossible. It’s a major engineering operation to get the rotor out. We’ll have to rush the experiment through when the load on the system is at minimum. Then we’ll slam the rotor back, and tidy up the mess our artificial short has made. All this has to be done before the peak loads come on again. Poor old Murdock’s mad as hell about it.’


‘I don’t blame him. When will the experiment start?’


‘Not for a few days, at least. Even if Nelson agrees, I’ve got to fix up all my gear.’


No one was ever to know what Sir Robert said to Nelson during the hours they were together. Dr Hughes was more than half prepared for it when the telephone rang and the Old Man’s tired voice said, ‘Hughes? Get your equipment ready. I’ve spoken to Murdock, and we’ve fixed the time for Tuesday night. Can you manage by then?’


‘Yes, Sir Robert.’


‘Good. Give me a progress report every afternoon until Tuesday. That’s all.’


The enormous room was dominated by the great cylinder of the rotor, hanging thirty feet above the gleaming plastic floor. A little group of men stood silently at the edge of the shadowed pit, waiting patiently. A maze of temporary wiring ran to Dr Hughes’s equipment – multibeam oscilloscopes, megawattmeters and microchronometers, and the special relays that had been constructed to make the circuit at the calculated instant.


That was the greatest problem of all. Dr Hughes had no way of telling when the circuit should be closed; whether it should be when the voltage was at maximum, when it was at zero, or at some intermediate point on the sine wave. He had chosen the simplest and safest course. The circuit would be made at zero voltage; when it opened again would depend on the speed of the breakers.


In ten minutes the last of the great factories in the service area would be closing down for the night. The weather forecast had been favourable; there would be no abnormal loads before morning. By then, the rotor had to be back and the generator running again. Fortunately, the unique method of construction made it easy to reassemble the machine, but it would be a very close thing and there was no time to lose.


When Nelson came in, accompanied by Sir Robert and Dr Sanderson, he was very pale. He might, thought Hughes, have been going to his execution. The thought was somewhat ill-timed, and he put it hastily aside.


There was just time enough for a last quite unnecessary check of the equipment. He had barely finished when he heard Sir Robert’s quiet voice.


‘We’re ready, Dr Hughes.’


Rather unsteadily, he walked to the edge of the pit. Nelson had already descended, and as he had been instructed, was standing at its exact centre, his upturned face a white blob far below. Dr Hughes waved a brief encouragement and turned away, to rejoin the group by his equipment.


He flicked over the switch of the oscilloscope and played with the synchronising controls until a single cycle of the main wave was stationary on the screen. Then he adjusted the phasing: two brilliant spots of light moved toward each other along the wave until they had coalesced at its geometric centre. He looked briefly toward Murdock, who was watching the megawattmeters intently. The engineer nodded. With a silent prayer, Hughes threw the switch.


There was the tiniest click from the relay unit. A fraction of a second later, the whole building seemed to rock as the great conductors crashed over in the switch room three hundred feet away. The lights faded, and almost died. Then it was all over. The circuit breakers, driven at almost the speed of an explosion, had cleared the line again. The lights returned to normal and the needles of the megawattmeters dropped back onto their scales.


The equipment had withstood the overload. But what of Nelson?


Dr Hughes was surprised to see that Sir Robert, for all his sixty years, had already reached the generator. He was standing by its edge, looking down into the great pit. Slowly, the physicist went to join him. He was afraid to hurry; a growing sense of premonition was filling his mind. Already he could picture Nelson lying in a twisted heap at the centre of the well, his lifeless eyes staring up at them reproachfully. Then came a still more horrible thought. Suppose the field had collapsed too soon, when the inversion was only partly completed? In another moment, he would know the worst.


There is no shock greater than that of the totally unexpected, for against it the mind has no chance to prepare its defences. Dr Hughes was ready for almost anything when he reached the generator. Almost, but not quite….


He did not expect to find it completely empty.


What came after, he could never perfectly remember. Murdock seemed to take charge then. There was a great flurry of activity, and the engineers swarmed in to replace the giant rotor. Somewhere in the distance he heard Sir Robert saying, over and over again, ‘We did our best – we did our best.’ He must have replied, somehow, but everything was very vague….


In the grey hours before the dawn, Dr Hughes awoke from his fitful sleep. All night he had been haunted by his dreams, by weird fantasies of multidimensional geometry. There were visions of strange, other-worldly universes of insane shapes and intersecting planes along which he was doomed to struggle endlessly, fleeing from some nameless terror. Nelson, he dreamed, was trapped in one of those unearthly dimensions, and he was trying to reach him. Sometimes he was Nelson himself, and he imagined that he could see all around him the universe he knew, strangely distorted and barred from him by invisible walls.


The nightmare faded as he struggled up in bed. For a few moments he sat holding his head, while his mind began to clear. He knew what was happening; this was not the first time the solution of some baffling problem had come suddenly upon him in the night.


There was one piece still missing in the jigsaw puzzle that was sorting itself out in his mind. One piece only – and suddenly he had it. There was something that Nelson’s assistant had said, when he was describing the original accident. It had seemed trivial at the time; until now, Hughes had forgotten all about it.


‘When I looked inside the generator, there didn’t seem to be anyone there, so I started to climb down the ladder….’


What a fool he had been! Old McPherson had been right, or partly right, after all!


The field had rotated Nelson in the fourth dimension of space, but there had been a displacement in time as well. On the first occasion it had been a matter of seconds only. This time, the conditions must have been different in spite of all his care. There were so many unknown factors, and the theory was more than half guesswork.


Nelson had not been inside the generator at the end of the experiment. But he would be.


Dr Hughes felt a cold sweat break out all over his body. He pictured that thousand-ton cylinder, spinning beneath the drive of its fifty million horsepower. Suppose something suddenly materialised in the space it already occupied….?


He leaped out of bed and grabbed the private phone to the power station. There was no time to lose – the rotor would have to be removed at once. Murdock could argue later.


Very gently, something caught the house by its foundations and rocked it to and fro, as a sleepy child may shake its rattle. Flakes of plaster came planing down from the ceiling; a network of cracks appeared as if by magic in the walls. The lights flickered, became suddenly brilliant, and faded out.


Dr Hughes threw back the curtain and looked toward the mountains. The power station was invisible beyond the foothills of Mount Perrin, but its site was clearly marked by the vast column of debris that was slowly rising against the bleak light of the dawn.




Castaway


First published in Fantasy, April 1947, as by ‘Charles Willis’


Collected in The Best of Arthur C. Clarke 1937–1955


Walter H. Gillings, editor of Fantasy, was also the editor of Tales of Wonder, the first British sf magazine. More importantly, he gave me my first typewriter, which I carried home on a London bus from his home in Ilford. And he is the only editor I ever encountered who turned a story down, saying it was too good for him – and a rival editor would pay more.


‘Most of the matter in the universe is at temperatures so high that no chemical compounds can exist, and the atoms themselves are stripped of all but their inner electron screens. Only on those incredibly rare bodies known as planets can the familiar elements and their combinations exist and, in all still rarer cases, give rise to the phenomenon known as life.’ – Practically any astronomy book of the early 20th Century.


The storm was still rising. He had long since ceased to struggle against it, although the ascending gas streams were carrying him into the bitterly cold regions ten thousand miles above his normal level. Dimly he was aware of his mistake: he should never have entered the area of disturbance, but the spot had developed so swiftly that there was now no chance of escape. The million-miles-an-hour wind had seized him as it rose from the depths and was carrying him up the great funnel it had torn in the photosphere – a tunnel already large enough to engulf a hundred worlds.


It was very cold. Around him carbon vapour was condensing in clouds of incandescent dust, swiftly torn away by the raging winds. This was something he had never met before, but the short-lived particles of solid matter left no sensation as they whipped through his body. Presently they were no more than glowing streamers far below, their furious movement foreshortened to a gentle undulation.


He was now at a truly enormous height, and his velocity showed no signs of slackening. The horizon was almost fifty thousand miles away, and the whole of the great spot lay visible beneath. Although he possessed neither eyes nor organs of sight, the radiation pattern sweeping through his body built up a picture of the awesome scene below. Like a great wound through which the Sun’s life was ebbing into space, the vortex was now thousands of miles deep. From one edge a long tongue of flame was reaching out to form a half-completed bridge, defying the gales sweeping vertically past it. In a few hours, if it survived, it might span the abyss and divide the spot in twain. The fragments would drift apart, the fires of the photosphere would overwhelm them, and soon the great globe would be unblemished again.


The Sun was still receding, and gradually into his slow, dim consciousness came the understanding that he could never return. The eruption that had hurled him into space had not given him sufficient velocity to escape forever, but a second giant force was beginning to exert its power. All his life he had been subjected to the fierce bombardment of solar radiation, pouring upon him from all directions. It was doing so no longer. The Sun now lay far beneath, and the force of its radiation was driving him out into space like a mighty wind. The cloud of ions that was his body, more tenuous than air, was falling swiftly into the outer darkness.


Now the Sun was a globe of fire shrinking far behind, and the great spot no more than a black stain near the centre of its disc. Ahead lay darkness, utterly unrelieved, for his senses were far too coarse ever to detect the feeble light of the stars or the pale gleam of the circling planets. The only source of light he could ever know was dwindling from him. In a desperate effort to conserve his energy, he drew his body together into a tight, spherical cloud. Now he was almost as dense as air, but the electrostatic repulsion between his billions of constituent ions was too great for further concentration. When at last his strength weakened, they would disperse into space and no trace of his existence would remain.


He never felt the increasing gravitational pull from far ahead, and was unconscious of his changing speed. But presently the first faint intimations of the approaching magnetic field reached his consciousness and stirred it into sluggish life. He strained his senses out into the darkness, but to a creature whose home was the photosphere of the Sun the light of all other bodies was billions of times too faint even to be glimpsed, and the steadily strengthening field through which he was falling was an enigma beyond the comprehension of his rudimentary mind.


The tenuous outer fringes of the atmosphere checked his speed, and he fell slowly towards the invisible planet. Twice he felt a strange, tearing wrench as he passed through the ionosphere; then, no faster than a falling snowflake, he was drifting down through the cold, dense gas of the lower air. The descent took many hours and his strength was waning when he came to rest on a surface hard beyond anything he had ever imagined.


The waters of the Atlantic were bathed with brilliant sunlight, but to him the darkness was absolute save for the faint gleam of the infinitely distant Sun. For aeons he lay, incapable of movement, while the fires of consciousness burned lower within him and the last remnants of his energy ebbed away into the inconceivable cold.


It was long before he noticed the strange new radiation pulsing far off in the darkness – radiation of a kind he had never experienced before. Sluggishly he turned his mind towards it, considering what it might be and whence it came. It was closer than he had thought, for its movement was clearly visible and now it was climbing into the sky, approaching the Sun itself. But this was no second sun, for the strange illumination was waxing and waning, and only for a fraction of a cycle was it shining full upon him.


Nearer and nearer came that enigmatic glare; and as the throbbing rhythm of its brilliance grew fiercer he became aware of a strange, tearing resonance that seemed to shake the whole of his being. Now it was beating down upon him like a flail, tearing into his vitals and loosening his last hold on life itself. He had lost all control over the outer regions of his compressed but still enormous body.


The end came swiftly. The intolerable radiance was directly overhead, no longer pulsing but pouring down upon him in one continuous flood. Then there was neither pain nor wonder, nor the dull longing for the great golden world he had lost forever …


From the streamlined fairing beneath the great flying-wing, the long pencil of the radar beam was sweeping the Atlantic to the horizon’s edge. Spinning in synchronism on the Plan Position Indicator, the faintly visible line of the time-base built up a picture of all that lay beneath. At the moment the screen was empty, for the coast of Ireland was more than three hundred miles away. Apart from an occasional brilliant blue spot – which was all that the greatest surface vessel became from fifty thousand feet – nothing would be visible until, in three hours’ time, the eastern seaboard of America began to drift into the picture.


The navigator, checking his position continually by the North Atlantic radio lattice, seldom had any need for this part of the liner’s radar. But to the passengers, the big skiatron indicator on the promenade deck was a source of constant interest, especially when the weather was bad and there was nothing to be seen below but the undulating hills and valleys of the cloud ceiling. There was still something magical, even in this age, about a radar landfall. No matter how often one had seen it before, it was fascinating to watch the pattern of the coastline forming on the screen, to pick out the harbours and the shipping and, presently, the hills and rivers and lakes of the land beneath.


To Edward Lindsey, returning from a week’s leave in Europe, the Plan Position Indicator had a double interest. Fifteen years ago, as a young Coastal Command radio observer in the War of Liberation, he had spent long and tiring hours over these same waters, peering into a primitive forerunner of the great five-foot screen before him. He smiled wryly as his mind went back to those days. What would he have thought then, he wondered, if he could have seen himself as he was now, a prosperous accountant, travelling in comfort ten miles above the Atlantic at almost the velocity of sound? He thought also of the rest of S for Sugar’s crew, and wondered what had happened to them in the intervening years.


At the edge of the scan, just crossing the three-hundred-mile range circle, a faint patch of light was beginning to drift into the picture. That was strange: there was no land there, for the Azores were further to the south. Besides, this seemed too ill-defined to be an island. The only thing it could possibly be was a storm-cloud heavy with rain.


Lindsey walked to the nearest window and looked out. The weather was extraordinarily fine. Far below, the waters of the Atlantic were crawling eastward towards Europe; even down to the horizon the sky was blue and cloudless.


He went back to the P.P.I. The echo was certainly a very curious one, approximately oval and as far as he could judge about ten miles long, although it was still too far away for accurate measurement. Lindsey did some rapid mental arithmetic. In twenty-five minutes it should be almost underneath them, for it was neatly bisected by the bright line that represented the aircraft’s heading. Track? Course? Lord, how quickly one forgot that sort of thing! But it didn’t matter – the wind could make little difference at the speed they were travelling. He would come back and have a look at it then, unless the gang in the bar got hold of him again.


Twenty minutes later he was even more puzzled. The tiny blue oval of light gleaming on the dark face of the screen was now only fifty miles away. If it were indeed a cloud, it was the strangest one he had ever seen. But the scale of the picture was still too small for him to make out any details.


The main controls of the indicator were safely locked away beneath the notice which read: PASSENGERS ARE REQUESTED NOT TO PLACE EMPTY GLASSES ON THE SKIATRON. However, one control had been left for the use of all comers. A massive three-position switch – guaranteed unbreakable – enabled anyone to select the tube’s three different ranges: three hundred, fifty, and ten miles. Normally the three-hundred-miles picture was used, but the more restricted fifty-mile scan gave much greater detail and was excellent for sightseeing overland. The ten-mile range was quite useless and no one knew why it was there.


Lindsey turned the switch to 50, and the picture seemed to explode. The mysterious echo, which had been nearing the screen’s centre, now lay at its edge once more, enlarged six-fold. Lindsey waited until the afterglow of the old picture had died away; then he leaned over and carefully examined the new.


The echo almost filled the gap between the forty- and fifty-mile range circles, and now that he could see it clearly its strangeness almost took his breath away. From its centre radiated a curious network of filaments, while at its heart glowed a bright area perhaps two miles in length. It could only be fancy – yet he could have sworn that the central spot was pulsing very slowly.


Almost unable to believe his eyes, Lindsey stared into the screen. He watched in hypnotised fascination until the oval mist was less than forty miles away; then he ran to the nearest telephone and called for one of the ship’s radio officers. While he was waiting, he went again to the observation port and looked out at the ocean beneath. He could see for at least a hundred miles – but there was absolutely nothing there but the blue Atlantic and the open sky.


It was a long walk from the control room to the promenade deck, and when Sub-Lieutenant Armstrong arrived, concealing his annoyance beneath a mask of polite but not obsequious service, the object was less than twenty miles away. Lindsey pointed to the skiatron.


‘Look!’ he said simply.


Sub-Lieutenant Armstrong looked. For a moment there was silence. Then came a curious, half-strangled ejaculation and he jumped back as if he had been stung. He leaned forward again and rubbed at the screen with his sleeve as if trying to remove something that shouldn’t be there. Stopping himself in time, he grinned foolishly at Lindsey. Then he went to the observation window.


‘There’s nothing there. I’ve looked,’ said Lindsey.


After the initial shock, Armstrong moved with commendable speed. He ran back to the skiatron, unlocked the controls with his master key and made a series of swift adjustments. At once the time-base began to whirl round at a greatly increased speed, giving a more continuous picture than before.


It was much clearer now. The bright nucleus was pulsating, and faint knots of light were moving slowly outward along the radiating filaments. As he stared, fascinated, Lindsey suddenly remembered a glimpse he had once of an amoeba under the microscope. Apparently the same thought had occurred to the Sub-Lieutenant.


‘It – it looks alive!’ he whispered incredulously.


‘I know,’ said Lindsey. ‘What do you think it is?’


The other hesitated for a while. ‘I remember reading once that Appleton or someone had detected patches of ionisation low down in the atmosphere. That’s the only thing it can be.’


‘But its structure! How do you explain that?’


The other shrugged his shoulders. ‘I can’t,’ he said bluntly.


It was vertically beneath them now, disappearing into the blind area at the centre of the screen. While they were waiting for it to emerge again they had another look at the ocean below. It was uncanny; there was still absolutely nothing to be seen. But the radar could not lie. Something must be there –


It was fading fast when it reappeared a minute later, fading as if the full power of the radar transmitter had destroyed its cohesion. For the filaments were breaking up, and even as they watched the ten-mile-long oval began to disintegrate. There was something awe-inspiring about the sight, and for some unfathomable reason Lindsey felt a surge of pity, as though he were witnessing the death of some gigantic beast. He shook his head angrily, but he could not get the thought out of his mind.


*


Twenty miles away, the last traces of ionisation were dispersing to the winds. Soon eye and radar screen alike saw only the unbroken waters of the Atlantic rolling endlessly eastwards as if no power could ever disturb them.


And across the screen of the great indicator, two men stared speechlessly at one another, each afraid to guess what lay in the other’s mind.




The Fires Within


First published in Fantasy, August 1947, as by ‘E. G. O’Brien’


Collected in Reach for Tomorrow


‘This,’ said Karn smugly, ‘will interest you. Just take a look at it!’


He pushed across the file he had been reading, and for the nth time I decided to ask for his transfer or, failing that, my own.


‘What’s it about?’ I said wearily.


‘It’s a long report from a Dr Matthews to the Minister of Science.’ He waved it in front of me. ‘Just read it!’


Without much enthusiasm, I began to go through the file. A few minutes later I looked up and admitted grudgingly: ‘Maybe you’re right – this time.’ I didn’t speak again until I’d finished….


My dear Minister (the letter began). As you requested, here is my special report on Professor Hancock’s experiments, which have had such unexpected and extraordinary results. I have not had time to cast it into a more orthodox form, but am sending you the dictation just as it stands.


Since you have many matters engaging your attention, perhaps I should briefly summarise our dealings with Professor Hancock. Until 1955, the Professor held the Kelvin Chair of Electrical Engineering at Brendon University, from which he was granted indefinite leave of absence to carry out his researches. In these he was joined by the late Dr Clayton, sometime Chief Geologist to the Ministry of Fuel and Power. Their joint research was financed by grants from the Paul Fund and the Royal Society.


The Professor hoped to develop sonar as a means of precise geological surveying. Sonar, as you will know, is the acoustic equivalent of radar, and although less familiar is older by some millions of years, since bats use it very effectively to detect insects and obstacles at night. Professor Hancock intended to send high-powered supersonic pulses into the ground and to build up from the returning echoes an image of what lay beneath. The picture would be displayed on a cathode ray tube and the whole system would be exactly analogous to the type of radar used in aircraft to show the ground through cloud.


In 1957 the two scientists had achieved a partial success but had exhausted their funds. Early in 1958 they applied directly to the government for a block grant. Dr Clayton pointed out the immense value of a device which would enable us to take a kind of X-ray photo of the Earth’s crust, and the Minister of Fuel gave it his approval before passing on the application to us. At that time the report of the Bernal Committee had just been published and we were very anxious that deserving cases should be dealt with quickly to avoid further criticisms. I went to see the Professor at once and submitted a favourable report; the first payment of our grant (S/543A/68) was made a few days later. From that time I have been continually in touch with the research and have assisted to some extent with technical advice.


The equipment used in the experiments is complex, but its principles are simple. Very short but extremely powerful pulses of supersonic waves are generated by a special transmitter which revolves continuously in a pool of a heavy organic liquid. The beam produced passes into the ground and ‘scans’ like a radar beam searching for echoes. By a very ingenious time-delay circuit which I will resist the temptation to describe, echoes from any depth can be selected and so pictures of the strata under investigation can be built up on a cathode ray screen in the normal way.


When I first met Professor Hancock his apparatus was rather primitive, but he was able to show me the distribution of rock down to a depth of several hundred feet and we could see quite clearly a part of the Bakerloo Line which passed very near his laboratory. Much of the Professor’s success was due to the great intensity of his supersonic bursts; almost from the beginning he was able to generate peak powers of several hundred kilowatts, nearly all of which was radiated into the ground. It was unsafe to remain near the transmitter, and I noticed that the soil became quite warm around it. I was rather surprised to see large numbers of birds in the vicinity, but soon discovered that they were attracted by the hundreds of dead worms lying on the ground.


At the time of Dr Clayton’s death in 1960, the equipment was working at a power level of over a megawatt and quite good pictures of strata a mile down could be obtained. Dr Clayton had correlated the results with known geographical surveys, and had proved beyond doubt the value of the information obtained.


Dr Clayton’s death in a motor accident was a great tragedy. He had always exerted a stabilising influence on the Professor, who had never been much interested in the practical applications of his work. Soon afterward I noticed a distinct change in the Professor’s outlook, and a few months later he confided his new ambitions to me. I had been trying to persuade him to publish his results (he had already spent over £50,000 and the Public Accounts Committee was being difficult again), but he asked for a little more time. I think I can best explain his attitude by his own words, which I remember very vividly, for they were expressed with peculiar emphasis.


‘Have you ever wondered,’ he said, ‘what the Earth really is like inside? We’ve only scratched the surface with our mines and wells. What lies beneath is as unknown as the other side of the Moon.


‘We know that the Earth is unnaturally dense – far denser than the rocks and soil of its crust would indicate. The core may be solid metal, but until now there’s been no way of telling. Even ten miles down the pressure must be thirty tons or more to the square inch and the temperature several hundred degrees. What it’s like at the centre staggers the imagination: the pressure must be thousands of tons to the square inch. It’s strange to think that in two or three years we may have reached the Moon, but when we’ve got to the stars we’ll still be no nearer that inferno four thousand miles beneath our feet.


‘I can now get recognisable echoes from two miles down, but I hope to step up the transmitter to ten megawatts in a few months. With that power, I believe the range will be increased to ten miles; and I don’t mean to stop there.’


I was impressed, but at the same time I felt a little sceptical.


‘That’s all very well,’ I said, ‘but surely the deeper you go the less there’ll be to see. The pressure will make any cavities impossible, and after a few miles there will simply be a homogeneous mass getting denser and denser.’


‘Quite likely,’ agreed the Professor. ‘But I can still learn a lot from the transmission characteristics. Anyway, we’ll see when we get there!’


That was four months ago; and yesterday I saw the result of that research. When I answered his invitation the Professor was clearly excited, but he gave me no hint of what, if anything, he had discovered. He showed me his improved equipment and raised the new receiver from its bath. The sensitivity of the pickups had been greatly improved, and this alone had effectively doubled the range, altogether apart from the increased transmitter power. It was strange to watch the steel framework slowly turning and to realise that it was exploring regions, which, in spite of their nearness, man might never reach.


When we entered the hut containing the display equipment, the Professor was strangely silent. He switched on the transmitter, and even though it was a hundred yards away I could feel an uncomfortable tingling. Then the cathode ray tube lit up and the slowly revolving timebase drew the picture I had seen so often before. Now, however, the definition was much improved owing to the increased power and sensitivity of the equipment. I adjusted the depth control and focussed on the Underground, which was clearly visible as a dark lane across the faintly luminous screen. While I was watching, it suddenly seemed to fill with mist and I knew that a train was going through.


Presently I continued the descent. Although I had watched this picture many times before, it was always uncanny to see great luminous masses floating toward me and to know that they were buried rocks – perhaps the debris from the glaciers of fifty thousand years ago. Dr Clayton had worked out a chart so that we could identify the various strata as they were passed, and presently I saw that I was through the alluvial soil and entering the great clay saucer which traps and holds the city’s artesian water. Soon that too was passed, and I was dropping down through the bedrock almost a mile below the surface.


The picture was still clear and bright, though there was little to see, for there were now few changes in the ground structure. The pressure was already rising to a thousand atmospheres; soon it would be impossible for any cavity to remain open, for the rock itself would begin to flow. Mile after mile I sank, but only a pale mist floated on the screen, broken sometimes when echoes were returned from pockets or lodes of denser material. They became fewer and fewer as the depth increased – or else they were now so small that they could no longer be seen.


The scale of the picture was, of course, continually expanding. It was now many miles from side to side, and I felt like an airman looking down upon an unbroken cloud ceiling from an enormous height. For a moment a sense of vertigo seized me as I thought of the abyss into which I was gazing. I do not think that the world will ever seem quite solid to me again.


At a depth of nearly ten miles I stopped and looked at the Professor. There had been no alteration for some time, and I knew that the rock must now be compressed into a featureless, homogeneous mass. I did a quick mental calculation and shuddered as I realised that the pressure must be at least thirty tons to the square inch. The scanner was revolving very slowly now, for the feeble echoes were taking many seconds to struggle back from the depths.


‘Well, Professor,’ I said, ‘I congratulate you. It’s a wonderful achievement. But we seem to have reached the core now. I don’t suppose there’ll be any change from here to the centre.’


He smiled a little wryly. ‘Go on,’ he said. ‘You haven’t finished yet.’


There was something in his voice that puzzled and alarmed me. I looked at him intently for a moment; his features were just visible in the blue-green glow of the cathode ray tube.


‘How far down can this thing go?’ I asked, as the interminable descent started again.


‘Fifteen miles,’ he said shortly. I wondered how he knew, for the last feature I had seen at all clearly was only eight miles down. But I continued the long fall through the rock, the scanner turning more and more slowly now, until it took almost five minutes to make a complete revolution. Behind me I could hear the Professor breathing heavily, and once the back of my chair gave a crack as his fingers gripped it.


Then, suddenly, very faint markings began to reappear on the screen. I leaned forward eagerly, wondering if this was the first glimpse of the world’s iron core. With agonising slowness the scanner turned through a giant angle, then another. And then—


I leaped suddenly out of the chair, cried ‘My God!’ and turned to face the Professor. Only once before in my life had I received such an intellectual shock – fifteen years ago, when I had accidentally turned on the radio and heard of the fall of the first atomic bomb. That had been unexpected, but this was inconceivable. For on the screen had appeared a grid of faint lines, crossing and recrossing to form a perfectly symmetrical lattice.


I know that I said nothing for many minutes, for the scanner made a complete revolution while I stood frozen with surprise. Then the Professor spoke in a soft, unnaturally calm voice.


‘I wanted you to see it for yourself before I said anything. That picture is now thirty miles in diameter, and those squares are two or three miles on a side. You’ll notice that the vertical lines converge and the horizontal ones are bent into arcs. We’re looking at part of an enormous structure of concentric rings; the centre must lie many miles to the north, probably in the region of Cambridge. How much further it extends in the other direction we can only guess.’


‘But what is it, for heaven’s sake?’


‘Well, it’s clearly artificial.’


‘That’s ridiculous! Fifteen miles down!’


The Professor pointed to the screen again. ‘God knows I’ve done my best,’ he said, ‘but I can’t convince myself that Nature could make anything like that.’


I had nothing to say, and presently he continued: ‘I discovered it three days ago, when I was trying to find the maximum range of the equipment. I can go deeper than this, and I rather think that the structure we can see is so dense that it won’t transmit my radiations any further.


‘I’ve tried a dozen theories, but in the end I keep returning to one. We know that the pressure down there must be eight or nine thousand atmospheres, and the temperature must be high enough to melt rock. But normal matter is still almost empty space. Suppose that there is life down there – not organic life, of course, but life based on partially condensed matter, matter in which the electron shells are few or altogether missing. Do you see what I mean? To such creatures, even the rock fifteen miles down would offer no more resistance than water – and we and all our world would be as tenuous as ghosts.’


‘Then that thing we can see—’


‘Is a city, or its equivalent. You’ve seen its size, so you can judge for yourself the civilisation that must have built it. All the world we know – our oceans and continents and mountains – is nothing more than a film of mist surrounding something beyond our comprehension.’


Neither of us said anything for a while. I remember feeling a foolish surprise at being one of the first men in the world to learn the appalling truth; for somehow I never doubted that it was the truth. And I wondered how the rest of humanity would react when the revelation came.


Presently I broke into the silence. ‘If you’re right,’ I said, ‘why have they – whatever they are – never made contact with us?’


The Professor looked at me rather pityingly. ‘We think we’re good engineers,’ he said, ‘but how could we reach them? Besides, I’m not at all sure that there haven’t been contacts. Think of all the underground creatures and the mythology – trolls and cobalds and the rest. No, it’s quite impossible – I take it back. Still the idea is rather suggestive.’


All the while the pattern on the screen had never changed: the dim network still glowed there, challenging our sanity. I tried to imagine streets and buildings and the creatures going among them, creatures who could make their way through the incandescent rock as a fish swims through water. It was fantastic … and then I remembered the incredibly narrow range of temperature and pressures under which the human race exists. We, not they, were the freaks, for almost all the matter in the universe is at temperatures of thousands or even millions of degrees.


‘Well,’ I said lamely, ‘what do we do now?’


The Professor leaned forward eagerly. ‘First we must learn a great deal more, and we must keep this an absolute secret until we are sure of the facts. Can you imagine the panic there would be if this information leaked out? Of course, the truth’s inevitable sooner or later, but we may be able to break it slowly.


‘You’ll realise that the geological surveying side of my work is now utterly unimportant. The first thing we have to do is to build a chain of stations to find the extent of the structure. I visualise them at ten-mile intervals towards the north, but I’d like to build the first one somewhere in South London to see how extensive the thing is. The whole job will have to be kept as secret as the building of the first radar chain in the late thirties.


‘At the same time, I’m going to push up my transmitter power again. I hope to be able to beam the output much more narrowly, and so greatly increase the energy concentration. But this will involve all sorts of mechanical difficulties, and I’ll need more assistance.’


I promised to do my utmost to get further aid, and the Professor hopes that you will soon be able to visit his laboratory yourself. In the meantime I am attaching a photograph of the vision screen, which although not as clear as the original will, I hope, prove beyond doubt that our observations are not mistaken.


I am well aware that our grant to the Interplanetary Society has brought us dangerously near the total estimate for the year, but surely even the crossing of space is less important than the immediate investigation of this discovery which may have the most profound effects on the philosophy and the future of the whole human race.


I sat back and looked at Karn. There was much in the document I had not understood, but the main outlines were clear enough.


‘Yes,’ I said, ‘this is it! Where’s that photograph?’


He handed it over. The quality was poor, for it had been copied many times before reaching us. But the pattern was unmistakable and I recognised it at once.


‘They were good scientists,’ I said admiringly. ‘That’s Callastheon, all right. So we’ve found the truth at last, even if it has taken us three hundred years to do it.’


‘Is that surprising,’ asked Karn, ‘when you consider the mountain of stuff we’ve had to translate and the difficulty of copying it before it evaporates?’


I sat in silence for a while, thinking of the strange race whose relics we were examining. Only once – never again! – had I gone up the great vent our engineers had opened into the Shadow World. It had been a frightening and unforgettable experience. The multiple layers of my pressure suit had made movement very difficult, and despite their insulation I could sense the unbelievable cold that was all around me.


‘What a pity it was,’ I mused, ‘that our emergence destroyed them so completely. They were a clever race, and we might have learned a lot from them.’


‘I don’t think we can be blamed,’ said Karn. ‘We never really believed that anything could exist under those awful conditions of near-vacuum, and almost absolute zero. It couldn’t be helped.’


I did not agree. ‘I think it proves that they were the more intelligent race. After all, they discovered us first. Everyone laughed at my grandfather when he said that the radiation he’d detected from the Shadow World must be artificial.’


Karn ran one of his tentacles over the manuscript.


‘We’ve certainly discovered the cause of that radiation,’ he said. ‘Notice the date – it’s just a year before your grandfather’s discovery. The Professor must have got his grant all right!’ He laughed unpleasantly. ‘It must have given him a shock when he saw us coming up to the surface, right underneath him.’


I scarcely heard his words, for a most uncomfortable feeling had suddenly come over me. I thought of the thousands of miles of rock lying below the great city of Callastheon, growing hotter and denser all the way to the Earth’s unknown core. And so I turned to Karn.


‘That isn’t very funny,’ I said quietly. ‘It may be our turn next.’




Inheritance


First published in New Worlds, no.3, 1947, as by ‘Charles Willis’


Collected in Expedition to Earth


As David said, when one falls on Africa from a height of two hundred and fifty kilometres, a broken ankle may be an anti-climax but is none the less painful. But what hurt him most, he pretended, was the way we had all rushed out into the desert to see what had happened to the A.20 and had not come near him until hours later.


‘Be logical, David,’ Jimmy Langford had protested. ‘We knew that you were OK because the base ’copter radioed when it picked you up. But the A.20 might have been a complete write-off.’


‘There’s only one A.20,’ I said, trying to be helpful, ‘but rocket test-pilots are – well, if not two a penny, at any rate seven for sixpence.’


David glared back at us from beneath his bushy eyebrows and said something in Welsh.


‘The Druid’s curse,’ Jimmy remarked to me. ‘Any moment now you’ll turn into a leek or a perspex model of Stonehenge.’


You see, we were still pretty lightheaded and it would not do to be serious for a while. Even David’s iron nerve must have taken a terrific beating, yet somehow he seemed the calmest of us all. I could not understand it – then.


The A.20 had come down fifty kilometres from her launching-point. We had followed her by radar for the whole trajectory, so we knew her position to within a few metres – though we did not know at the time that David had landed ten kilometres farther east.


The first warning of disaster had come seventy seconds after take-off. The A.20 had reached fifty kilometres and was following the correct trajectory to within a few per cent. As far as the eye could tell, the luminous track on the radar screen had scarcely deviated from the pre-computed path. David was doing two kilometres a second: not much, but the fastest any man had ever travelled up to then. And ‘Goliath’ was just about to be jettisoned.


The A.20 was a two-step rocket. It had to be, for it was using chemical fuels. The upper component, with its tiny cabin, its folded aerofoils and flaps, weighed just under twenty tons when fully fuelled. It was to be lifted by a lower two-hundred-ton booster which would take it up to fifty kilometres, after which it could carry on quite happily under its own power. The big fellow would then drop back to Earth by parachute: it would not weigh much when its fuel was burnt. Meanwhile the upper step would have built up enough speed to reach the six-hundred-kilometre level before falling back and going into a glide that would take David half-way round the world if he wished.


I do not remember who called the two rockets ‘David’ and ‘Goliath’ but the names caught on at once. Having two Davids around caused a lot of confusion, not all of it accidental.


Well, that was the theory, but as we watched the tiny green spot on the screen fall away from its calculated course, we knew that something had gone wrong. And we guessed what it was.


At fifty kilometres the spot should have divided in two. The brighter echo should have continued to rise as a free projectile, and then fallen back to Earth. But the other should have gone on, still accelerating, drawing swiftly away from the discarded booster.


There had been no separation. The empty ‘Goliath’ had refused to come free and was dragging ‘David’ back to Earth – helplessly, for ‘David’s’ motors could not be used. Their exhausts were blocked by the machine beneath.


We saw all this in about ten seconds. We waited just long enough to calculate the new trajectory, and then we climbed into the ’copters and set off for the target area.


All we expected to find, of course, was a heap of magnesium looking as if a bulldozer had gone over it. We knew that ‘Goliath’ could not eject his parachute while ‘David’ was sitting on top of him, any more than ‘David’ could use his motors while ‘Goliath’ was clinging beneath. I remember wondering who was going to break the news to Mavis, and then realising that she would be listening to the radio and would know all about it as soon as anyone.


We could scarcely believe our eyes when we found the two rockets still coupled together, lying almost undamaged beneath the big parachute. There was no sign of David, but a few minutes later Base called to say that he had been found. The plotters at Number Two Station had picked up the tiny echo from his parachute and sent a ’copter to collect him. He was in hospital twenty minutes later, but we stayed out in the desert for several hours checking over the machines and making arrangements to retrieve them.


When at last we got back to Base, we were pleased to see our best-hated science-reporters among the mob being held at bay. We waved aside their protests and sailed on into the ward.


The shock and the subsequent relief had left us all feeling rather irresponsible and perhaps childish. Only David seemed unaffected: the fact that he had just had one of the most miraculous escapes in human history had not made him turn a hair. He sat there in the bed pretending to be annoyed at our jibes until we had calmed down.


‘Well,’ said Jimmy at last, ‘what went wrong?’


‘That’s for you to discover,’ David replied. ‘“Goliath” went like a dream until fuel cut-off point. I waited then for the five-second pause before the explosive bolts detonated and the springs threw him clear, but nothing happened. So I punched the emergency release. The lights dimmed, but the kick I’d expected never came. I tried a couple more times but somehow I knew it was useless. I guessed that something had shorted in the detonator circuit and was earthing the power supply.


‘Well, I did some rather rapid calculations from the flight charts and abacs in the cabin. At my present speed I’d continue to rise for another two hundred kilometres and would reach the peak of my trajectory in about three minutes. Then I’d start the two-hundred-and-fifty-kilometre fall and should make a nice hole in the desert four minutes later. All told, I seemed to have a good seven minutes of life left – ignoring air resistance, to use your favourite phrase. That might add a couple of minutes to my expectation of life.


‘I knew that I couldn’t get the big parachute out, and “David’s” wings would be useless with the forty-ton mass of “Goliath” on its tail. I’d used up two of my seven minutes before I decided what to do.


‘It’s a good job I made you widen that airlock. Even so, it was a squeeze to get through it in my spacesuit. I tied the end of the safety rope to a locking lever and crawled along the hull until I reached the junction of the two steps.


‘The parachute compartment couldn’t be opened from the outside, but I’d taken the emergency axe from the pilot’s cabin. It didn’t take long to get through the magnesium skin: once it had been punctured I could almost tear it apart with my hands. A few seconds later I’d released the ’chute. The silk floated aimlessly around me: I had expected some trace of air resistance at this speed but there wasn’t a sign of it. The canopy simply stayed where it was put. I could only hope that when we re-entered atmosphere it would spread itself without fouling the rocket.


‘I thought I had a fairly good chance of getting away with it. The additional weight of “David” would increase the loading of the parachute by less than twenty per cent but there was always the chance that the shrouds would chafe against the broken metal and be worn through before I could reach Earth. In addition the canopy would be distorted when it did open, owing to the unequal lengths of the cords. There was nothing I could do about that.


‘When I’d finished, I looked about me for the first time. I couldn’t see very well, for perspiration had misted over the glass of my suit. (Someone had better look into that: it can be dangerous.) I was still rising, though very slowly now. To the north-east I could see the whole of Sicily and some of the Italian mainland: farther south I could follow the Libyan coast as far as Benghazi. Spread out beneath me was all the land over which Alexander and Montgomery and Rommel had fought when I was a boy. It seemed rather surprising that anyone had ever made such a fuss about it.


‘I didn’t stay long: in three minutes I would be entering the atmosphere. I took a last look at the flaccid parachute, straightened some of the shrouds, and climbed back into the cabin. Then I jettisoned “David’s” fuel – first the oxygen, and then, as soon as it had had time to disperse, the alcohol.


‘That three minutes seemed an awfully long time. I was just over twenty-five kilometres high when I heard the first sound. It was a very high-pitched whistle, so faint that I could scarcely hear it. Glancing through the portholes, I saw that the parachute shrouds were becoming taut and the canopy was beginning to billow above me. At the same time I felt weight returning and knew that the rocket was beginning to decelerate.


‘The calculation wasn’t very encouraging. I’d fallen free for over two hundred kilometres and if I was to stop in time I’d need an average deceleration of ten gravities. The peaks might be twice that, but I’d stood fifteen g before now in a lesser cause. So I gave myself a double shot of dynocaine and uncaged the gimbals of my seat. I remember wondering whether I should let out “David’s” little wings, and decided that it wouldn’t help. Then I must have blacked out.


‘When I came round again it was very hot, and I had normal weight. I felt very stiff and sore, and to make matters worse the cabin was oscillating violently. I struggled to the port and saw that the desert was uncomfortably close. The big parachute had done its work, but I thought that the impact was going to be rather too violent for comfort. So I jumped.


‘From what you tell me I’d have done better to have stayed in the ship. But I don’t suppose I can grumble.’


We sat in silence for a while. Then Jimmy remarked casually:


‘The accelerometer shows that you touched twenty-one gravities on the way down. Only for three seconds, though. Most of the time it was between twelve and fifteen.’


David did not seem to hear and presently I said:


‘Well, we can’t hold the reporters off much longer. Do you feel like seeing them?’


David hesitated.


‘No,’ he answered. ‘Not now.’


He read our faces and shook his head violently.


‘No,’ he said with emphasis, ‘it’s not that at all. I’d be willing to take off again right now. But I want to sit and think things over for a while.’


His voice sank, and when he spoke again it was to show the real David behind the perpetual mask of extroversion.


‘You think I haven’t any nerves,’ he said, ‘and that I take risks without bothering about the consequences. Well, that isn’t quite true and I’d like you to know why. I’ve never told anyone this, not even Mavis.


‘You know I’m not superstitious,’ he began, a little apologetically, ‘but most materialists have some secret reservations, even if they won’t admit them.


‘Many years ago I had a peculiarly vivid dream. By itself, it wouldn’t have meant much, but later I discovered that two other men had put almost identical experiences on record. One you’ve probably read, for the man was J. W. Dunne.


‘In his first book, An Experiment with Time, Dunne tells how he once dreamed that he was sitting at the controls of a curious flying-machine with swept-back wings, and years later the whole experience came true when he was testing his inherent stability airplane. Remembering my own dream, which I’d had before reading Dunne’s book, this made a considerable impression on me. But the second incident I found even more striking.


‘You’ve heard of Igor Sikorsky: he designed some of the first commercial long-distance flying boats – “Clippers”, they were called. In his autobiography, The Story of the Flying S, he tells us how he had a dream very similar to Dunne’s.


‘He was walking along a corridor with doors opening on either side and electric lights glowing overhead. There was a slight vibration underfoot and somehow he knew that he was in a flying machine. Yet at that time there were no airplanes in the world, and few people believed there ever would be.


‘Sikorsky’s dream, like Dunne’s, came true many years later. He was on the maiden flight of his first Clipper when he found himself walking along that familiar corridor.’


David laughed, a little self-consciously.


‘You’ve probably guessed what my dream was about,’ he continued. ‘Remember, it would have made no permanent impression if I hadn’t come across these parallel cases.


‘I was in a small, bare room with no windows. There were two other men with me, and we were all wearing what I thought at the time were diving-suits. I had a curious control panel in front of me, with a circular screen built into it. There was a picture on the screen, but it didn’t mean anything to me and I can’t recall it now, though I’ve tried many times since. All I remember is turning to the other two men and saying: “Five minutes to go, boys” – though I’m not sure if those were the exact words. And then, of course, I woke up.


‘That dream has haunted me ever since I became a test pilot. No – haunted isn’t the right word. It’s given me confidence that in the long run everything would be all right – at least until I’m in that cabin with those other two men. What happens after that I don’t know. But now you understand why I felt quite safe when I brought down the A.20, and when I crashlanded the A.15 off Pantelleria.


‘So now you know. You can laugh if you please: I sometimes do myself. But even if there’s nothing in it, that dream’s given my subconscious a boost that’s been pretty useful.’


We didn’t laugh, and presently Jimmy said:


‘Those other men – did you recognise them?’


David looked doubtful.


‘I’ve never made up my mind,’ he answered. ‘Remember, they were wearing spacesuits and I didn’t see their faces clearly. But one of them looked rather like you, though he seemed a good deal older than you are now. I’m afraid you weren’t there, Arthur. Sorry.’


‘I’m glad to hear it,’ I said. ‘As I’ve told you before, I’ll have to stay behind to explain what went wrong. I’m quite content to wait until the passenger service starts.’


Jimmy rose to his feet.


‘OK, David,’ he said, ‘I’ll deal with the gang outside. Get some sleep now – with or without dreams. And by the way, the A.20 will be ready again in a week. I think she’ll be the last of the chemical rockets: they say the atomic drive’s nearly ready for us.’


We never spoke of David’s dream again, but I think it was often in our minds. Three months later he took the A.20 up to six hundred and eighty kilometres, a record which will never be broken by a machine of this type, because no one will ever build a chemical rocket again. David’s uneventful landing in the Nile Valley marked the end of an epoch.


It was three years before the A.21 was ready. She looked very small compared with her giant predecessors, and it was hard to believe that she was the nearest thing to a spaceship man had yet built. This time the takeoff was from sea-level, and the Atlas Mountains which had witnessed the start of our earlier shots were now merely the distant background to the scene.


By now both Jimmy and I had come to share David’s belief in his own destiny. I remember Jimmy’s parting words as the airlock closed.


‘It won’t be long now, David, before we build that three-man ship.’


And I knew he was only half joking.


We saw the A.21 climb slowly into the sky in great, widening circles, unlike any rocket the world had ever known before. There was no need to worry about gravitational loss now that we had a built-in fuel supply, and David was not in a hurry. The machine was still travelling quite slowly when I lost sight of it and went into the plotting-room.


When I got there the signal was just fading from the screen, and the detonation reached me a little later. And that was the end of David and his dreams.


The next I recall of that period is flying down the Conway Valley in Jimmy’s ’copter, with Snowdon gleaming far away on our right. We had never been to David’s home before and were not looking forward to this visit. But it was the least we could do.


As the mountains drifted beneath us we talked about the suddenly darkened future and wondered what the next step would be. Apart from the shock of personal loss, we were beginning to realise how much of David’s confidence we had come to share ourselves. And now that confidence had been shattered.


We wondered what Mavis would do, and discussed the boy’s future. He must be fifteen now, though I had not seen him for several years and Jimmy had never met him at all. According to his father he was going to be an architect and already showed considerable promise.


Mavis was quite calm and collected, though she seemed much older than when I had last met her. For a while we talked about business matters and the disposal of David’s estate. I had never been an executor before, but tried to pretend that I knew all about it.


We had just started to discuss the boy when we heard the front door open and he came into the house. Mavis called to him and his footsteps came slowly along the passage. We could tell that he did not want to meet us, and his eyes were still red when he entered the room.


I had forgotten how much like his father he was, and I heard a little gasp from Jimmy.


‘Hello, David,’ I said.


But he did not look at me. He was staring at Jimmy, with that puzzled expression of a man who had seen someone before but cannot remember where.


And quite suddenly I knew that young David would never be an architect.




Nightfall


First published King’s College Review, 1947


Collected in Reach for Tomorrow as ‘The Curse’


‘Nightfall’, also known as ‘The Curse’, was inspired by a visit to Shakespeare’s grave at a time when I was stationed near Stratford-upon-Avon, training RAF radar mechanics, living what would have been sf only a decade earlier, a juxtaposition which makes this story all the more poignant.


For three hundred years, while its fame spread across the world, the little town had stood here at the river’s bend. Time and change had touched it lightly; it had heard from afar both the coming of the Armada and the fall of the Third Reich, and all Man’s wars had passed it by.


Now it was gone, as though it had never been. In a moment of time the toil and treasure of centuries had been swept away. The vanished streets could still be traced as faint marks in the vitrified ground, but of the houses, nothing remained. Steel and concrete, plaster and ancient oak – it had mattered little at the end. In the moment of death they had stood together, transfixed by the glare of the detonating bomb. Then, even before they could flash into fire, the blast waves had reached them and they had ceased to be. Mile upon mile the ravening hemisphere of flame had expanded over the level farmlands, and from its heart had risen the twisting totem-pole that had haunted the minds of men for so long, and to such little purpose.


The rocket had been a stray, one of the last ever to be fired. It was hard to say for what target it had been intended. Certainly not London, for London was no longer a military objective. London, indeed, was no longer anything at all. Long ago the men whose duty it was had calculated that three of the hydrogen bombs would be sufficient for that rather small target. In sending twenty, they had been perhaps a little overzealous.


This was not one of the twenty that had done their work so well. Both its destination and its origin were unknown: whether it had come across the lonely Arctic wastes or far above the waters of the Atlantic, no one could tell and there were few now who cared. Once there had been men who had known such things, who had watched from afar the flight of the great projectiles and had sent their own missiles to meet them. Often that appointment had been kept, high above the Earth where the sky was black and sun and stars shared the heavens together. Then there had bloomed for a moment that indescribable flame, sending out into space a message that in centuries to come other eyes than Man’s would see and understand.


But that had been days ago, at the beginning of the War. The defenders had long since been brushed aside, as they had known they must be. They had held on to life long enough to discharge their duty; too late, the enemy had learned his mistake. He would launch no further rockets; those still falling he had dispatched hours ago on secret trajectories that had taken them far out into space. They were returning now unguided and inert, waiting in vain for the signals that should lead them to their destinies. One by one they were falling at random upon a world which they could harm no more.


The river had already overflowed its banks; somewhere down its course the land had twisted beneath that colossal hammer-blow and the way to the sea was no longer open. Dust was still falling in a fine rain, as it would do for days as Man’s cities and treasures returned to the world that had given them birth. But the sky was no longer wholly darkened, and in the west the sun was setting through banks of angry cloud.


A church had stood here by the river’s edge, and though no trace of the building remained, the gravestones that the years had gathered round it still marked its place. Now the stone slabs lay in parallel rows, snapped off at their bases and pointing mutely along the line of the blast. Some were half flattened into the ground, others had been cracked and blistered by terrific heat, but many still bore the messages they had carried down the centuries in vain.


The light died in the west and the unnatural crimson faded from the sky. Yet still the graven words could be clearly read, lit by a steady, unwavering radiance, too faint to be seen by day but strong enough to banish night. The land was burning: for miles the glow of its radioactivity was reflected from the clouds. Through the glimmering landscape wound the dark ribbon of the steadily widening river, and as the waters submerged the land that deadly glow continued unchanging in the depths. In a generation, perhaps, it would have faded from sight, but a hundred years might pass before life could safely come this way again.


Timidly the waters touched the worn gravestone that for more than three hundred years had lain before the vanished altar. The church that had sheltered it so long had given it some protection at the last, and only a slight discolouration of the rock told of the fires that had passed this way. In the corpse-light of the dying land, the archaic words could still be traced as the water rose around them, breaking at last in tiny ripples across the stone. Line by line the epitaph upon which so many millions had gazed slipped beneath the conquering waters. For a little while the letters could still be faintly seen; then they were gone forever.




Good frend for Iesvs sake forbeare,


To digg the dvst encloased heare


Blest be ye man yt spares thes stones,


And cvrst be he yt moves my bones.





Undisturbed through all eternity the poet could sleep in safety now: in the silence and darkness above his head, the Avon was seeking its new outlet to the sea.




History Lesson


First published in Startling Stories, May 1949


Collected in Expedition to Earth as ‘Expedition to Earth’


The second of two stories derived from an earlier one, now lost, ‘History Lesson’ is also the first of two stories in which glaciers return to cover the world. In the preface to Expedition to Earth, Clarke notes his discovery of a literally chilling phrase in Will and Ariel Durant’s Story of Civilisation: ‘Civilisation is an interlude between Ice Ages’, and observes ‘the next one is already overdue; perhaps global warming has arrived just in time to save us.’


No one could remember when the tribe had begun its long journey: the land of great rolling plains that had been its first home was now no more than a half-forgotten dream. For many years Shann and his people had been fleeing through a country of low hills and sparkling lakes, and now the mountains lay ahead. This summer they must cross them to the southern lands, and there was little time to lose.


The white terror that had come down from the poles, grinding continents to dust and freezing the very air before it, was less than a day’s march behind. Shann wondered if the glaciers could climb the mountains ahead, and within his heart he dared to kindle a little flame of hope. They might prove a barrier against which even the remorseless ice would batter in vain. In the southern lands of which the legends spoke, his people might find refuge at last.


It took many weeks to discover a pass through which the tribe and its animals could travel. When midsummer came, they had camped in a lonely valley where the air was thin and the stars shone with a brilliance none had ever seen before. The summer was waning when Shann took his two sons and went ahead to explore the way. For three days they climbed, and for three nights slept as best they could on the freezing rocks. And on the fourth morning there was nothing ahead but a gentle rise to a cairn of grey stones built by other travellers, centuries ago.


Shann felt himself trembling, and not with cold, as they walked towards the little pyramid of stones. His sons had fallen behind; no one spoke, for too much was at stake. In a little while they would know if all their hopes had been betrayed.


To east and west, the wall of mountains curved away as if embracing the land beneath. Below lay endless miles of undulating plain, with a great river swinging across it in tremendous loops. It was fertile land; one in which the tribe could raise its crops knowing that there would be no need to flee before the harvest came.


Then Shann lifted his eyes to the south, and saw the doom of all his hopes. For there, at the edge of the world, glimmered that deadly light he had seen so often to the north – the glint of ice below the horizon.


There was no way forward. Through all the years of flight, the glaciers from the south had been advancing to meet them. Soon they would be crushed beneath the moving walls of ice—


The southern glaciers did not reach the mountains until a generation later. In that last summer, the sons of Shann carried the sacred treasures of the tribe to the lonely cairn overlooking the plain. The ice that had once gleamed below the horizon was now almost at their feet; by the spring it would be splintering against the mountain walls.


No one understood the treasures, now: they were from a past too distant for the understanding of any man alive. Their origins were lost in the mists that surrounded the Golden Age, and how they had come at last into the possession of this wandering tribe was a story that now never would be told. For it was the story of a civilisation that had passed beyond recall.


Once, all these pitiful relics had been treasured for some good reason and now they had become sacred, though their meaning had long been lost. The print in the old books had faded centuries ago, though much of the lettering was still readable – if there had been any to read it. But many generations had passed since anyone had had a use for a set of seven-figure logarithms, an atlas of the world, and the score of Sibelius’s Seventh Symphony printed, according to the flyleaf, by H. K. Chu & Sons at the City of Pekin in the year AD 2021.


The old books were placed reverently in the little crypt that had been made to receive them. There followed a motley collection of fragments: gold and platinum coins, a broken telephoto lens, a watch, a cold-light lamp, a microphone, the cutter from an electric shaver, some midget radio valves – the flotsam that had been left behind when the great tide of civilisation ebbed for ever. All these were carefully stowed away in their resting-place. Then came three more relics, the most sacred of all because the least understood.


The first was a strangely shaped piece of metal, showing the coloration of intense heat. It was, in its way, the most pathetic of all these symbols from the past, for it told of Man’s greatest achievement and of the future he might have known. The mahogany stand on which it was mounted bore a silver plate with the inscription:


Auxiliary igniter from starboard jet of spaceship



Morning Star, Earth – Moon, AD 1985


Next followed another miracle of the ancient science: a sphere of transparent plastic with oddly shaped pieces of metal embedded in it. At its centre was a tiny capsule of synthetic radio-element, surrounded by the converting screens that shifted its radiation far down the spectrum. As long as the material remained active, the sphere would be a tiny radio transmitter broadcasting power in all directions. Only a few of these spheres had ever been made; they had been designed as perpetual beacons to mark the orbits of the Asteroids. But Man had never reached the Asteroids, and the beacons had never been used.


Last of all was a flat circular tin, very wide in comparison to its depth. It was heavily sealed, and rattled when it was shaken. The tribal lore predicted that disaster would follow if it were ever opened, and no one knew that it held one of the great works of art of nearly a thousand years before.


The work was finished. The two men rolled the stones back into place and slowly began to descend the mountainside. Even at the last, Man had given some thought to the future and had tried to preserve something for posterity.


That winter, the great waves of ice began their first assault on the mountains, attacking from north and south. The foothills were overwhelmed in the first onslaught, and the glaciers ground them into dust. But the mountains stood firm, and when the summer came the ice retreated for a while.


So, winter after winter, the battle continued, and the roar of the avalanches, the grinding of rock and the explosions of splintered ice filled the air with tumult. No war of Man’s had been fiercer nor had engulfed the globe more completely than this. Until at last the tidal waves of ice began to subside and to creep slowly down the flanks of the mountains they had never quite subdued; though the valleys and passes were still firmly in their grip. It was stalemate: the glaciers had met their match.


But their defeat was too late to be of any use to Man.


So the centuries passed; and presently there happened something that must occur once at least in the history of every world in the Universe, no matter how remote and lonely it may be—


The ship from Venus came five thousand years too late, but its crew knew nothing of this. While still many millions of miles away, the telescopes had seen the great shroud of ice that made Earth the most brilliant object in the sky next to the Sun itself. Here and there the dazzling sheet was marred by black specks that revealed the presence of almost buried mountains. That was all. The rolling oceans, the plains and forests, the deserts and lakes – all that had been the world of Man was sealed beneath the ice, perhaps for ever.


The ship closed into Earth and established an orbit less than a thousand miles distant. For five days it circled the planet while cameras recorded all that was left to view and a hundred instruments gathered information that would give the Venusian scientists many years of work. An actual landing was not intended; there seemed little purpose in it. But on the sixth day the picture changed. A panoramic monitor, driven to the limit of its amplification, detected the dying radiation of the five-thousand-years-old beacon. Through all the centuries it had been sending out its signals, with ever-failing strength as its radioactive heart steadily weakened.


The monitor locked on the beacon frequency. In the control-room, a bell clamoured for attention. A little later, the Venusian ship broke free from its orbit and slanted down towards Earth – towards a range of mountains that still towered proudly above the ice, and to a cairn of grey stones that the years had scarcely touched.


The great disc of the Sun blazed fiercely in a sky no longer veiled with mist, for the clouds that had once hidden Venus had now completely gone. Whatever force had caused the change in the Sun’s radiation had doomed one civilisation but given birth to another. Less than five thousand years before, the half-savage people of Venus had seen Sun and stars for the first time. Just as the science of Earth had begun with astronomy, so had that of Venus, and on the warm, rich world that Man had never seen, progress had been incredibly rapid.


Perhaps the Venusians had been lucky. They never knew the Dark Age that held Man enchained for a thousand years; they missed the long detour into chemistry and mechanics, but came at once to the more fundamental laws of radiation physics. In the time that Man had taken to progress from the Pyramids to the rocket-propelled spaceship, the Venusians had passed from the discovery of agriculture to antigravity itself – the ultimate secret that Man had never learned.


The warm ocean that still bore most of the young planet’s life rolled its breakers languidly against the sandy shore. So new was this continent that the very sands were coarse and gritty: there had not yet been time enough for the sea to wear them smooth. The scientists lay half in the water, their beautiful reptilian bodies gleaming in the sunlight. The greatest minds of Venus had gathered on this shore from all the islands of the planet. What they were going to hear they did not yet know, except that it concerned the Third World and the mysterious race that had peopled it before the coming of the ice.


The Historian was standing on the land, for the instruments he wished to use had no love of water. By his side was a large machine which attracted many curious glances from his colleagues. It was clearly concerned with optics, for a lens system projected from it towards a screen of white material a dozen yards away.


The Historian began to speak. Briefly he recapitulated what little had been discovered concerning the Third Planet and its people. He mentioned the centuries of fruitless research that had failed to interpret a single word of the writings of Earth. The planet had been inhabited by a race of great technical ability; that at least was proved by the few pieces of machinery that had been found in the cairn upon the mountain.


‘We do not know why so advanced a civilisation came to an end. Almost certainly, it had sufficient knowledge to survive an Ice Age. There must have been some other factor of which we know nothing. Possibly disease or racial degeneration may have been responsible. It has even been suggested that the tribal conflicts endemic to our own species in prehistoric times may have continued on the Third Planet after the coming of technology. Some philosophers maintain that knowledge of machinery does not necessarily imply a high degree of civilisation, and it is theoretically possible to have wars in a society possessing mechanical power, flight, and even radio. Such a conception is very alien to our thoughts, but we must admit its possibility. It would certainly account for the downfall of the lost race.


‘It has always been assumed that we should never know anything of the physical form of the creatures who lived on Planet Three. For centuries our artists have been depicting scenes from the history of the dead world, peopling it with all manner of fantastic beings. Most of these creations have resembled us more or less closely though it has often been pointed out that because we are reptiles it does not follow that all intelligent life must necessarily be reptilian. We now know the answer to one of the most baffling problems of history. At last, after five hundred years of research, we have discovered the exact form and nature of the ruling life on the Third Planet.’


There was a murmur of astonishment from the assembled scientists. Some were so taken aback that they disappeared for a while into the comfort of the ocean, as all Venusians were apt to do in moments of stress. The Historian waited until his colleagues re-emerged into the element they so disliked. He himself was quite comfortable, thanks to tiny sprays that were continually playing over his body. With their help he could live on land for many hours before having to return to the ocean.


The excitement slowly subsided, and the lecturer continued.


‘One of the most puzzling of the objects found on Planet Three was a flat metal container holding a great length of transparent plastic material, perforated at the edges and wound tightly into a spool. This transparent tape at first seemed quite featureless, but an examination with the new sub-electronic microscope has shown that this is not the case. Along the surface of the material, invisible to our eyes but perfectly clear under the correct radiation, are literally thousands of tiny pictures. It is believed that they were imprinted on the material by some chemical means, and have faded with the passage of time.


‘These pictures apparently form a record of life as it was on the Third Planet at the height of its civilisation. They are not independent; consecutive pictures are almost identical, differing only in the detail of movement. The purpose of such a record is obvious: it is only necessary to project the scenes in rapid succession to give an illusion of continuous movement. We have made a machine to do this, and I have here an exact reproduction of the picture sequence.


‘The scenes you are now going to witness take us back many thousands of years to the great days of our sister planet. They show a very complex civilisation, many of whose activities we can only dimly understand. Life seems to have been very violent and energetic, and much that you will see is quite baffling.


‘It is clear that the Third Planet was inhabited by a number of different species, none of them reptilian. That is a blow to our pride, but the conclusion in inescapable. The dominant type of life appears to have been a two-armed biped. It walked upright and covered its body with some flexible material, possibly for protection against the cold, since even before the Ice Age the planet was at a much lower temperature than our own world.


‘But I will not try your patience any further. You will now see the record of which I have been speaking.’


A brilliant light flashed from the projector. There was a gentle whirring, and on the screen appeared hundreds of strange beings moving rather jerkily to and fro. The picture expanded to embrace one of the creatures, and the scientists could see that the Historian’s description had been correct. The creature possessed two eyes, set rather closely together, but the other facial adornments were a little obscure. There was a large orifice in the lower portion of the head that was continually opening and closing; possibly it had something to do with the creature’s breathing.


The scientists watched spellbound as the strange beings became involved in a series of fantastic adventures. There was an incredibly violent conflict with another, slightly different, creature. It seemed certain that they must both be killed – but no; when it was all over neither seemed any the worse. Then came a furious drive over miles of country in a four-wheeled mechanical device which was capable of extraordinary feats of locomotion. The ride ended in a city packed with other vehicles moving in all directions at breath-taking speeds. No one was surprised to see two of the machines meet head-on, with devastating results.
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