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      Enter the SF Gateway …

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

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

      

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

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

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

      Welcome to the SF Gateway.
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INTRODUCTION

The chances that you live in a city, as I do, are broadly fifty-fifty. I am talking statistics: the proportion of the global population living in urban environments in 1900 was 13% (220 million); in 1950 it was 29% (732 million); today it is 50% (3.3 billion). And actually the chances that you, specifically, live in a city – you being well-educated enough and interested enough in reading to pick up this book – is rather higher; because more affluent, and more Western, people live in cities than in the country. More than this, the city, as the space of modernity, and of technology, is the true science fiction locale. French architect Le Courbusier famously described a house as ‘a machine for living in’; but what’s true in a simple way of a house is true of the city on a much larger scale. Our cities are enormous and complex machines for living in. And in the imagination of James Blish they become machines for reaching the stars in.

The four novels in which he elaborates that wonderful notion are published, in this omnibus edition, according to the order of their internal chronology. This isn’t how they originally appeared. If I were minded to offer advice I would say: you don’t need to read these books in the order they are presented to you here. In fact you’ve a better chance of recapturing the thrill that made the Cities in Flight sequence one of the best-loved Golden Age space operas if you start with Earthman, Come Home (first published 1955) – itself assembled out of earlier published short-stories. Here you launch straight into the glorious premise of the whole: antigravity devices called ‘spindizzies’ powerful enough to lift whole parishes enable Earth’s cities literally to fly into space to escape their economically exhausted and politically claustrophobic homeworld. The book is about the galactically itinerant lifestyle dictated by the scarcity-economics which, Blish is certain, dominate even on the cosmic scale. The cities must travel like ‘okies’ (the word originally described people from Oklahoma forced to leave the state by the 1930s depression and travel to look for work; later it came to mean any rootless worker or hobo) constantly looking for work. It’s a well-chosen theme: Blish balances the ontological freedom of his spindizzies against the chafeing restrictions of earning a living. The need to do this latter doesn’t vanish just because we can fly anywhere in space.

To begin reading the quartet with They Shall Have Stars (1956), though it is about events that predate Earthman, Come Home, is to risk getting bogged down. Not that it is a poor novel, exactly; although it has dated less well than the others. But it is very much a product of the cold-war, and gets a little overwhelmed by its own polemical position – that science can only deliver life-saving technological advance if permitted to operate in a sphere free from political oppression. The portrait of the stifling governmental milieu is well-evoked, and there is pleasure to be had in discovering how spindizzies, the anti-agathic immortality drugs and hyperspatial travel familiar from the Blish’s imagined universe are all discovered. But the pleasure is greater if the reader knows what the fictional future holds; knows, for instance, how high the stakes are. The Triumph of Time (1958; a title appropriated from Shelley’s bleak, majestic, unfinished last poem) attempts to up the ante – taking us not only around the galaxy but outside it; covering not just centuries but taking us right up to the end of the universe. Having ended everything, Blish could only retreat into his imagined future’s backstory for A Life for the Stars (1962), fleshing out the on-the-ground experience of being a spacefaring okie. It is assuredly the weakest of the four, and it would be a shame if reading it put you off reading the splendid Earthman, Come Home (1955) that, in terms of internal chronology, follows it.

One of the distinctive features of these novels is the way they fold together grandeur and familiarity: the estranging sense-of-wonder provided by large scales of space and time parsed through the close-knit and familiar. On the one hand the central conceit – entire, populous cities sailing from galaxy to galaxy – is one of the most gobsmacking images of Golden Age SF: in Steven Baxter’s words, to read this book is to have ‘Blish’s cities fly through your dreams’. On the other hand, many things in the book work to reduce the scale. The city at the centre of the narrative is New York, New York; although actually it’s only Manhattan. And whilst this is presumably the location of hundreds of thousands of citizens, we only ever meet a dozen or so. Indeed, the entire city travels the galaxy looking for work, but the sort of work it picks up (and the technology they possess) is not the sort that needs huge work gangs – we might wonder: what are all the extra hundreds-of-thousands citizens doing, exactly? The anti-agathic drugs that extend human lifespan gift Blish a degree of character continuity across the large time scales; but also have the effect of shrinking the range of humanity with which the novels deals. This reaches a kind of climax in The Triumph of Time, when the trillions of years that lie between now and the cosmic Big Crunch at the end of time shrink down to just – three years. Hero-Mayor Amalfi is able to beat various aliens to the necessary position so as to be able to influence the creation of a new universe – he himself literally determines the essential underpinning of an entire new Universe. The whole cosmos has been shrunk to the dimensions of one man.

I should be clear: this simultaneous expansion and contraction of scale, though, is not a fault in the book, but rather the ground of its excellence. The ideas are grand enough, the vistas thought-provoking and immense, and the science (for the 1950s) rigorous enough to generate the sense-of-wonder that so many SF fans crave. But at the same time as doing this Blish rigorously curves about the open-endedness of his conceit, carefully returning us always to the inescapability of work, of struggle, of travel and, at the end, of death. He keeps his sense-of-wonder from becoming mindless gawping at immensity. He keeps bringing it back to the level of the comprehensible, to the human: back to us.

This principle of return is at the heart of Blish’s work. US critic Richard D. Mullen’s afterword, reprinted in this edition, details the extent to which Blish was inspired by Otto Spengler’s historico-theoretical The Decline of the West (first published 1918–22), and this vision of the cyclical nature of time shapes everything in the novels. Blish styles circularity at the micro and macro level, from the political ‘revolution’ his antigravity enables, to the circular paths of the Okies’ traversing and retraversing the galaxy, and the cyclical logic of history itself – right down to the atomic level, where, in an inspired piece of nonsense-physics, antigravity is said to work because ‘both magnetism and gravity are phenomena of rotation.’

One consequence is that reaching the end of the novels’ story feels like an actual arrival, a starting point. As Amalfi and his companions, floating in a literal nothingness, press the button on their spacesuits that will turn them into the big bangs of wholly new cosmoi, we are reminded that the only thing they will take with them (and which will determine the logic of the new universe) is love. ‘I don’t feel deprived,’ Amalfi tells the others, in the face of their imminent deaths. ‘I loved you all. You have my love to take with you, and I have it too.’

‘It is,’ reflects somebody else ‘the only thing in the universe that one can give and still have.’ The whole technological sense of wonder Golden Age text bears down on this final revelation of Love as the logos. Cities in Flight ends with the sentence: ‘Creation began’. It is a testimony to Blish’s talents that this last statement carries the weight of all that has gone before, rather than being (as it might have been) an irritating affectation, after the sorts of romantic comedy movies that replace their ‘The End’ credit with one reading ‘The Beginning …’

Adam Roberts


THEY SHALL HAVE STARS





And death shall have no dominion

Dead men naked they shall be one

With the man in the wind and the west moon;

When their bones are picked clean and the clean bones gone,

They shall have stars at elbow and foot …

Dylan Thomas



‘… While Vegan civilization was undergoing this peculiar decline in influence, while at the height of its political and military power, the culture which was eventually to replace it was beginning to unfold. The reader should bear in mind that at that time nobody had ever heard of the Earth, and the planet’s sun, Sol, was known only as an undistinguished type Go star in the Draco sector. It is possible – although highly unlikely – that Vega knew that the Earth had developed space flight some time before the events we have just reviewed here. It was, however, only local interplanetary flight; up to this period, Earth had taken no part in Galactic history. It was inevitable, however, that Earth should make the two crucial discoveries which would bring it on to that starry stage. We may be very sure that Vega, had she known that Earth was to be her successor, would have exerted all of her enormous might to prevent it. That Vega failed to do so is evidence enough that she had no real idea of what was happening on Earth at this time …’

– Acreff-Monales: The Milky Way:

Five Cultural Portraits


BOOK ONE

PRELUDE: WASHINGTON


We do not believe any group of men adequate enough or wise enough to operate without scrutiny or without criticism. We know that the only way to avoid error is to detect it, that the only way to detect it is to be free to inquire. We know that in secrecy error undetected will flourish and subvert.

– J. Robert Oppenheimer



The shadows flickered on the walls to his left and right, just inside the edges of his vision, like shapes stepping quickly back into invisible doorways. Despite his bone-deep weariness, they made him nervous, almost made him wish that Dr Corsi would put out the fire. Nevertheless, he remained staring into the leaping orange light, feeling the heat tightening his cheeks and the skin around his eyes, and soaking into his chest.

Corsi stirred a little beside him, but Senator Wagoner’s own weight on the sofa seemed to have been increasing ever since he had first sat down. He felt drained, lethargic, as old and heavy as a stone despite his forty-eight years; it had been a bad day in a long succession of bad days. Good days in Washington were the ones you slept through.

Next to him Corsi, for all that he was twenty years older, formerly Director of the Bureau of Standards, formerly Director of the World Health Organization, and presently head man of the American Association for the Advancement of Science (usually referred to in Washington as ‘the left-wing Triple A-S’), felt as light and restless and quick as a chameleon.

‘I suppose you know what a chance you’re taking, coming to see me,’ Corsi said in his dry, whispery voice. ‘I wouldn’t be in Washington at all if I didn’t think the interests of the AAAS required it. Not after the drubbing I’ve taken at MacHinery’s hands. Even outside the government, it’s like living in an aquarium – in a tank labeled “Piranha.” But you know about all that.’

‘I know,’ the senator agreed. The shadows jumped forward and retreated. ‘I was followed here myself. MacHinery’s gumshoes have been trying to get something on me for a long time. But I had to talk to you, Seppi. I’ve done my best to understand everything I’ve found in the committee’s files since I was made chairman – but a non-scientist has inherent limitations. And I didn’t want to ask revealing questions of any of the boys on my staff. That would be a sure way to a leak – probably straight to MacHinery.’

‘That’s the definition of a government expert these days,’ Corsi said, even more dryly. ‘A man of whom you don’t dare ask an important question.’

‘Or who’ll give you only the answer he thinks you want to hear,’ Wagoner said heavily. ‘I’ve hit that too. Working for the government isn’t a pink tea for a senator, either. Don’t think I haven’t wanted to be back in Alaska more than once; I’ve got a cabin on Kodiak where I can enjoy an open fire, without wondering if the shadows it throws carry notebooks. But that’s enough self-pity. I ran for the office, and I mean to be good at it, as good as I can be, anyhow.’

‘Which is good enough,’ Corsi said unexpectedly, taking the brandy snifter out of Wagoner’s lax hand and replenishing the little amber lake at the bottom of it. The vapors came welling up over his cupped hand, heavy and rich. ‘Bliss, when I first heard that the Joint Congressional Committee on Space Flight was going to fall into the hands of a freshman senator, one who’d been nothing but a press agent before his election—’

‘Please,’ Wagoner said, wincing with mock tenderness. ‘A public relations counsel.’

‘As you like. Still and all, I turned the air blue. I knew it wouldn’t have happened if any senator with seniority had wanted the committee, and the fact that none of them did seemed to me to be the worst indictment of the present Congress anyone could ask for. Every word I said was taken down, of course, and will be used against you, sooner or later. It’s already been used against me, and thank God that’s over. But I was wrong about you. You’ve done a whale of a good job; you’ve learned like magic. So if you want to cut your political throat by asking me for advice, then by God I’ll give it to you.’

Corsi thrust the snifter back into Wagoner’s hand with something more than mock fury. ‘That goes for you, and for nobody else,’ he added. ‘I wouldn’t tell anybody else in government the best way to pound sand – not unless the AAAS asked me to.’

‘I know you wouldn’t, Seppi. That’s part of our trouble. Thanks, anyhow.’ He swirled the brandy reflectively. ‘All right, then, tell me this: what’s the matter with space flight?’

‘The army,’ Corsi said promptly.

‘Yes, but that’s not all. Not by a long shot. Sure, the Army Space Service is graft-ridden, shot through with jealousy and gone rigid in the brains. But it was far worse back in the days when a half-dozen branches of government were working on space flight at the same time – the weather bureau, the navy, your bureau, the air force and so on. I’ve seen some documents dating back that far. The Earth Satellite Program was announced in 1944 by Stuart Symington; we didn’t actually get a manned vehicle up there until 1962, after the army was given full jurisdiction. They couldn’t even get the damned thing off the drawing boards; every rear admiral insisted that the plans include a parking place for his pet launch. At least now we have space flight.

‘But there’s something far more radically wrong now. If space flight were still a live proposition, by now some of it would have been taken away from the army again. There’d be some merchant shipping maybe; or even small passenger lines for a luxury trade, for the kind of people who’ll go in uncomfortable ways to unliveable places just because it’s horribly expensive.’ He chuckled heavily. ‘Like fox-hunting in England a hundred years ago; wasn’t it Oscar Wilde who called it “the pursuit of the inedible by the unspeakable”?’

‘Isn’t it still a little early for that?’ Corsi said.

‘In 2013? I don’t think so. But if I’m rushing us on that one point, I can mention others. Why have there been no major exploratory expeditions for the past fifteen years? I should have thought that as soon as the tenth planet, Proserpine, was discovered some university or foundation would have wanted to go there. It has a big fat moon that would make a fine base – no weather exists at those temperatures – there’s no sun in the sky out there to louse up photographic plates – it’s only another zero-magnitude star – and so on. That kind of thing used to be meat and drink to private explorers. Given a millionaire with a thirst for science, like old Hale, and a sturdy organizer with a little grandstand in him – a Byrd-type – and we should have had a Proserpine Two station long ago. Yet space has been dead since Titan Station was set up in 1981. Why?’

He watched the flames for a moment.

‘Then,’ he said, ‘there’s the whole question of invention in the field. It’s stopped, Seppi. Stopped cold.’

Corsi said: ‘I seem to remember a paper from the boys on Titan not so long ago—’

‘On xenobacteriology. Sure. That’s not space flight, Seppi; space flight only made it possible; their results don’t update space flight itself, don’t improve it, make it more attractive. Those guys aren’t even interested in it. Nobody is any more. That’s why it’s stopped changing.

‘For instance: we’re still using ion-rockets, driven by an atomic pile. It works, and there are a thousand minor variations on the principle; but the principle itself was described by Coupling in 1954! Think of it, Seppi – not one single new, basic engine design in fifty years! And what about hull design? That’s still based on von Braun’s work – older even than Coupling’s. Is it really possible that there’s nothing better than those frameworks of hitched onions? Or those powered gliders that act as ferries for them? Yet I can’t find anything in the committee’s files that looks any better.’

‘Are you sure you’d know a minor change from a major one?’

‘You be the judge,’ Wagoner said grimly. ‘The hottest thing in current spaceship design is a new elliptically wound spring for acceleration couches. It drags like a leaf-spring with gravity, and pushes like a coil-spring against it. The design wastes energy in one direction, stores it in the other. At last reports, couches made with it feel like sacks stuffed with green tomatoes, but we think we’ll have the bugs out of it soon. Tomato bugs, I suppose. Top Secret.’

‘There’s one more Top Secret I’m not supposed to know,’ Corsi said. ‘Luckily it’ll be no trouble to forget.’

‘All right, try this one. We have a new water-bottle for ships’ stores. It’s made of aluminum foil, to be collapsed from the bottom like a toothpaste tube to feed the water into the man’s mouth.’

‘But a plastic membrane collapsed by air pressure is handier, weighs less—’

‘Sure it does. And this foil tube is already standard for paste rations. All that’s new about this thing is the proposal that we use it for water too. The proposal came to us from a lobbyist for CanAm Metals, with strong endorsements by a couple of senators from the Pacific Northwest. You can guess what we did with it.’

‘I am beginning to see your drift.’

‘Then I’ll wind it up as fast as I can,’ Wagoner said. ‘What it all comes to is that the whole structure of space flight as it stands now is creaking, obsolescent, over-elaborate, decaying. The field is static; no, worse than that, it’s losing ground. By this time, our ships ought to be sleeker and faster, and able to carry bigger payloads. We ought to have done away with this dichotomy between ships that can land on a planet, and ships that can fly from one planet to another.

‘The whole question of using the planets for something – something, that is, besides research – ought to be within sight of settlement. Instead, nobody even discusses it any more. And our chances to settle it grow worse every year. Our appropriations are dwindling, as it gets harder and harder to convince the Congress that space flight is really good for anything. You can’t sell the Congress on the long-range rewards of basic research, anyhow; representatives have to stand for election every two years, senators every six years; that’s just about as far ahead as most of them are prepared to look. And suppose we tried to explain to them the basic research we’re doing? We couldn’t; it’s classified!

‘And above all, Seppi – this may be only my personal ignorance speaking, but if so, I’m stuck with it – above all, I think that by now we ought to have some slight clue toward an interstellar drive. We ought even to have a model, no matter how crude – as crude as a Fourth of July rocket compared to a Coupling engine, but with the principle visible. But we don’t. As a matter of fact, we’ve written off the stars. Nobody I can talk to thinks we’ll ever reach them.’

Corsi got up and walked lightly to the window, where he stood with his back to the room, as though trying to look through the light-tight blind down on to the deserted street.

To Wagoner’s fire-dazed eyes, he was scarcely more than a shadow himself. The senator found himself thinking, for perhaps the twentieth time in the past six months, that Corsi might even be glad to be out of it all, branded unreliable though he was. Then, again for at least the twentieth time, Wagoner remembered the repeated clearance hearings, the oceans of dubious testimony and gossip from witnesses with no faces or names, the clamor in the press when Corsi was found to have roomed in college with a man suspected of being an ex-YPSL member, the denunciation on the senate floor by one of MacHinery’s captive solons, more hearings, the endless barrage of vilification and hatred, the letters beginning ‘Dear Doctor Corsets, You bum,’ and signed ‘True American.’ To get out of it that way was worse than enduring it, no matter how stoutly most of your fellow scholars stood by you afterwards.

‘I shan’t be the first to say so to you,’ the physicist said, turning at last. ‘I don’t think we’ll ever reach the stars either, Bliss. And I am not very conservative, as physicists go. We just don’t live long enough for us to become a star-traveling race. A mortal man limited to speeds below that of light is as unsuited to interstellar travel as a moth would be to crossing the Atlantic. I’m sorry to believe that, certainly; but I do believe it.’

Wagoner nodded and filed the speech away. On that subject he had expected even less than Corsi had given him.

‘But,’ Corsi said, lifting his snifter from the table, ‘it isn’t impossible that interplanetary flight could be bettered. I agree with you that it’s rotting away now. I’d suspected that it might be, and your showing tonight is conclusive.’

‘Then why is it happening?’ Wagoner demanded.

‘Because scientific method doesn’t work any more.’

‘What! Excuse me, Seppi, but that’s sort of like hearing an archbishop say that Christianity doesn’t work any more. What do you mean?’

Corsi smiled sourly. ‘Perhaps I was overdramatic. But it’s true that, under present conditions, scientific method is a blind alley. It depends on freedom of information, and we deliberately killed that. In my bureau, when it was mine, we seldom knew who was working on what project at any given time; we seldom knew whether or not somebody else in the bureau was duplicating it; we never knew whether or not some other department might be duplicating it. All we could be sure of was that many men, working in similar fields, were stamping their results Secret because that was the easy way – not only to keep the work out of Russian hands, but to keep the workers in the clear if their own government should investigate them. How can you apply scientific method to a problem when you’re forbidden to see the data?

‘Then there’s the caliber of scientist we have working for the government now. The few first-rate men we have are so harassed by the security set-up – and by the constant suspicion that’s focused on them because they are top men in their fields, and hence anything they might leak would be particularly valuable – that it takes them years to solve what used to be very simple problems. As for the rest – well, our staff at Standards consisted almost entirely of third-raters: some of them were very dogged and patient men indeed, but low on courage and even lower on imagination. They spent all their time operating mechanically by the cook-book – the routine of scientific method – and had less to show for it every year.’

‘Everything you’ve said could be applied to the space-flight research that’s going on now, without changing a comma,’ Wagoner said. ‘But, Seppi, if scientific method used to be sound, it should still be sound. It ought to work for anybody, even third-raters. Why has it suddenly turned sour now – after centuries of unbroken successes?’

‘The time lapse,’ Corsi said somberly, ‘is of the first importance. Remember, Bliss, that scientific method is not a natural law. It doesn’t exist in nature, but only in our heads; in short, it’s a way of thinking about things – a way of sifting evidence. It was bound to become obsolescent sooner or later, just as sorites and paradigms and syllogisms became obsolete before it. Scientific method works fine while there are thousands of obvious facts lying about for the taking – facts as obvious and measurable as how fast a stone falls, or what the order of the colors is in a rainbow. But the more subtle the facts to be discovered become – the more they retreat into the realms of the invisible, the intangible, the unweighable, the sub-microscopic, the abstract – the more expensive and time-consuming it is to investigate them by scientific method.

‘And when you reach a stage where the only research worth doing costs millions of dollars per experiment, then those experiments can be paid for only by government. Governments can make the best use only of third-rate men, men who can’t leaven the instructions in the cook-book with the flashes of insight you need to make basic discoveries. The result is what you see: sterility, stasis, dry rot.’

‘Then what’s left?’ Wagoner said. ‘What are we going to do now? I know you well enough to suspect that you’re not going to give up all hope.’

‘No,’ Corsi said, ‘I haven’t given up, but I’m quite helpless to change the situation you’re complaining about. After all, I’m on the outside. Which is probably good for me.’ He paused, and then said suddenly: ‘There’s no hope of getting the government to drop the security system completely?’

‘Completely?’

‘Nothing else would do.’

‘No,’ Wagoner said. ‘Not even partially, I’m afraid. Not any longer.’

Corsi sat down and leaned forward, his elbows on his knobby knees, staring into the dying coals. ‘Then I have two pieces of advice to give you, Bliss. Actually they’re two sides of the same coin. First of all, begin by abandoning these multi-million-dollar, Manhattan-District approaches. We don’t need a newer, still finer measurement of electron resonance one-tenth so badly as we need new pathways, new categories of knowledge. The colossal research project is defunct; what we need now is pure skullwork.’

‘From my staff?’

‘From wherever you can get it. That’s the other half of my recommendation. If I were you, I would go to the crackpots.’

Wagoner waited. Corsi said these things for effect; he liked drama in small doses. He would explain in a moment

‘Of course I don’t mean total crackpots,’ Corsi said. ‘But you’ll have to draw the line yourself. You need marginal contributors, scientists of good reputation generally whose obsessions don’t strike fire with other members of their profession. Like the Crehore atom, or old Ehrenhaft’s theory of magnetic currents, or the Milne cosmology – you’ll have to find the fruitful one yourself. Look for discards, and then find out whether or not the idea deserved to be totally discarded. And – don’t accept the first “expert” opinion that you get.’

‘Winnow chaff, in other words.’

‘What else is there to winnow?’ Corsi said. ‘Of course it’s a long chance, but you can’t turn to scientists of real stature now; it’s too late for that. Now you’ll have to use sports, freaks, near-misses.’

‘Starting where?’

‘Oh,’ said Corsi, ‘how about gravity? I don’t know any other subject that’s attracted a greater quota of idiot speculations. Yet the acceptable theories of what gravity is are of no practical use to us. They can’t be put to work to help lift a spaceship. We can’t manipulate gravity as a field; we don’t even have a set of equations for it that we can agree upon. No more will we find such a set by spending fortunes and decades on the project The law of diminishing returns has washed that approach out.’

Wagoner got up. ‘You don’t leave me much,’ he said glumly.

‘No,’ Corsi agreed. ‘I leave you only what you started with. That’s more than most of us are left with, Bliss.’

Wagoner grinned tightly at him and the two men shook hands. As Wagoner left, he saw Corsi silhouetted against the fire, his back to the door, his shoulders bent. While he stood there, a shot blatted not far away, and the echoes bounded back from the face of the embassy across the street. It was not a common sound in Washington, but neither was it unusual: it was almost surely one of the city’s thousands of anonymous snoopers firing at a counter-agent, a cop, or a shadow.

Corsi made no responding movement. The senator closed the door quietly.

He was shadowed all the way back to his own apartment, but this time he hardly noticed. He was thinking about an immortal man who flew from star to star faster than light.


CHAPTER ONE: NEW YORK


In the newer media of communication … the popularization of science is confounded by rituals of mass entertainment. One standard routine dramatizes science through the biography of a hero scientist: at the denouement, he is discovered in a lonely laboratory crying ‘Eureka’ at a murky test tube held up to a bare light bulb.

– Gerard Piel



The parade of celebrities, notorieties, and just plain brass that passed through the reception room of Jno. Pfitzner & Sons was marvelous to behold. During the hour and a half that Colonel Paige Russell had been cooling his heels, he had identified the following publicity-saints: Senator Bliss Wagoner (Dem., Alaska), chairman of the Joint Congressional Committee on Space Flight; Dr Giuseppi Corsi, president of the American Association for the Advancement of Science, and a former Director of the World Health Organization; and Francis Xavier MacHinery, hereditary head of the FBI.

He had seen also a number of other notables, of lesser caliber, but whose business at a firm which made biologicals was an equally improper subject for guessing games. He fidgeted.

At the present moment, the girl at the desk was talking softly with a seven-star general, which was a rank nearly as high as a man could rise in the army. The general was so preoccupied that he had failed completely to recognize Paige’s salute. He was passed through swiftly. One of the two swinging doors with the glass ports let into them moved outward behind the desk, and Paige caught a glimpse of a stocky, dark-haired, pleasant-faced man in a conservative grosse-pointilliste suit.

‘Gen Horsefield, glad to see you. Come in.’

The door closed, leaving Paige once more with nothing to look at but the motto written over the entrance in German black-letter:

[image: image]

Since he did not know the language, he had already translated this by the If-only-it-were-English system, which made it come out, ‘The fatter toad is waxing on the kine’s cole-slaw.’ This did not seem to fit what little he knew about the eating habits of either animal, and it was certainly no fit admonition for workers.

Of course, Paige could always look at the receptionist – but after an hour and a half he had about plumbed the uttermost depths of that ecstasy. The girl was pretty in a way, but hardly striking, even to a recently returned spaceman. Perhaps if someone would yank those black-rimmed pixie glasses away from her and undo that bun at the back of her head, she might pass, at least in the light of a whale-oil lamp in an igloo during a record blizzard.

This too was odd now that he thought about it. A firm as large as Pfitzner could have its pick of the glossiest of office girls, especially these days. Then again, the whole of Pfitzner might well be pretty small potatoes to the parent organization, A. O. LeFevre et Cie. Certainly at least Le Fevre’s Consolidated Warfare Service operation was bigger than the Pfitzner division, and Peacock Camera and Chemicals probably was too; Pfitzner, which was the pharmaceuticals side of the cartel, was a recent acquisition, bought after some truly remarkable broken-field running around the diversification amendments to the anti-trust laws.

All in all, Paige was thoroughly well past mere mild annoyance with being stalled. He was, after all, here at these people’s specific request, doing them a small favor which they had asked of him – and soaking up good leave-time in the process. Abruptly he got up and strode to the desk.

‘Excuse me, miss,’ he said, ‘but I think you’re being goddamned impolite. As a matter of fact, I’m beginning to think you people are making a fool of me. Do you want these, or don’t you?’

He unbuttoned his right breast pocket and pulled out three little pliofilm packets, heat-sealed to plastic mailing tags. Each packet contained a small spoonful of dirt. The tags were addressed to Jno. Pfitzner & Sons, div. A. O. LeFevre et Cie, the Bronx 153, WPO 249920, Earth; and each card carried a $25 rocket-mail stamp for which Pfitzner had paid, still uncancelled.

‘Colonel Russell, I agree with you,’ the girl said, looking up at him seriously. She looked even less glamorous than she had at a distance, but she did have a pert and interesting nose, and the current royal-purple lip-shade suited her better than it did most of the starlets to be seen on 3-V these days. ‘It’s just that you’ve caught us on a very bad day. We do want the samples, of course. They’re very important to us, otherwise we wouldn’t have put you to the trouble of collecting them for us.’

‘Then why can’t I give them to someone?’

‘You could give them to me,’ the girl suggested gently. ‘I’ll pass them along faithfully, I promise you.’

Paige shook his head. ‘Not after this run-around. I did just what your firm asked me to do, and I’m here to see the results. I picked up soils from every one of my ports of call, even when it was a nuisance to do it. I mailed in a lot of them; these are only the last of a series. Do you know where these bits of dirt came from?’

‘I’m sorry, it’s slipped my mind. It’s been a very busy day.’

‘Two of them are from Ganymede; and the other one is from Jupiter V, right in the shadow of the Bridge gang’s shack. The normal temperature on both satellites is about two hundred degrees below zero Fahrenheit. Ever try to swing a pick against ground frozen that solid – working inside a spacesuit? But I got the dirt for you. Now I want to see why Pfitzner wants dirt.’

The girl shrugged. ‘I’m sure you were told why before you even left Earth.’

‘Supposing I was? I know that you people get drugs out of dirt. But aren’t the guys who bring in the samples entitled to see how the process works? What if Pfitzner gets some new wonder-drug out of one of my samples – couldn’t I have a sentence or two of explanation to pass on to my kids?’

The swinging doors bobbed open, and the affable face of the stocky man was thrust into the room.

‘Dr Abbott not here yet, Anne?’ he said.

‘Not yet, Mr Gunn. I’ll call you the minute he arrives.’

‘But you’ll keep me sitting at least another ninety minutes,’ Paige said flatly. Gunn looked him over, staring at the colonel’s eagle on his collar and stopping at the winged crescent pinned over his pocket.

‘Apologies, Colonel, but we’re having ourselves a small crisis today,’ he said, smiling tentatively. ‘I gather you’ve brought us some samples from space. If you could possibly come back tomorrow, I’d be happy to give you all the time in the world. But right now—’

Gunn ducked his head in apology and pulled it in, as though he had just cuckooed 2400 and had to go somewhere and lie down until 0100. Just before the door came to rest behind him, a faint but unmistakable sound slipped through it.

Somewhere in the laboratories of Jno. Pfitzner & Sons a baby was crying.

Paige listened, blinking, until the sound was damped off. When he looked back down at the desk again, the expression of the girl behind it seemed distinctly warier.

‘Look,’ he said. ‘I’m not asking a great favor of you. I don’t want to know anything I shouldn’t know. All I want to know is how you plan to process my packets of soil. It’s just simple curiosity – backed up by a trip that covered a few hundred millions of miles. Am I entitled to know for my trouble, or not?’

‘You are and you aren’t,’ the girl said steadily. ‘We want your samples, and we’ll agree that they’re unusually interesting to us because they came from the Jovian system – the first such we’ve ever gotten. But that’s no guarantee that we’ll find anything useful in them.’

‘It isn’t?’

‘No. Colonel Russell, you’re not the first man to come here with soil samples, believe me. Granted that you’re the first man to bring anything back from outside the orbit of Mars; in fact, you’re only the sixth man to deliver samples from any place farther away than the Moon. But evidently you have no idea of the volume of samples we get here, routinely. We’ve asked virtually every space pilot, every Believer missionary, every commercial traveler, every explorer, every foreign correspondent to scoop up soil samples for us, wherever they may go. Before we discovered ascomycin, we had to screen one hundred thousand soil samples, including several hundred from Mars and nearly five thousand from the Moon. And do you know where we found the organism that produces ascomycin? On an over-ripe peach one of our detail men picked up from a peddler’s stall in Baltimore!’

‘I see the point,’ Paige said reluctantly. ‘What’s ascomycin, by the way?’

The girl looked down at her desk and moved a piece of paper from here to there. ‘It’s a new antibiotic,’ she said. ‘We’ll be marketing it soon. But I could tell you the same kind of story about other such drugs.’

‘I see.’ Paige was not quite sure he did see, however, after all. He had heard the name Pfitzner fall from some very unlikely lips during his many months in space. As far as he had been able to determine after he had become sensitized to the sound, about every third person on the planets was either collecting samples for the firm or knew somebody who was. The grapevine, which among spacemen was the only trusted medium of communication, had it that the company was doing important government work. That, of course, was nothing unusual in the Age of Defense, but Paige had heard enough to suspect that Pfitzner was something special – something as big, perhaps, as the historic Manhattan District and at least twice as secret.

The door opened and emitted Gunn for the second time hand-running, this time all the way.

‘Not yet?’ he said to the girl, ‘Evidently he isn’t going to make it. Unfortunate. But I’ve some spare time now. Colonel—’

‘Russell, Paige Russell, Army Space Corps.’

‘Thank you. If you’ll accept my apologies for our preoccupation, Colonel Russell, I’ll be glad to show you around our little establishment. My name, by the way, is Harold Gunn, vice-president in charge of exports for the Pfitzner division.’

‘I’m importing at the moment,’ Paige said, holding out the soil samples. Gunn took them reverently and dropped them in a pocket of his jacket. ‘But I’d enjoy seeing the labs.’

He nodded to the girl and the doors closed between them. He was inside.

The place was at least as fascinating as he had expected it to be. Gunn showed him, first, the rooms where the incoming samples were classified and then distributed to the laboratories proper. In the first of these, a measured fraction of a sample was dropped into a one-litre flask of sterile distilled water, swirled to distribute it evenly, and then passed through a series of dilutions. The final suspensions were then used to inoculate test-tube slants and petri plates, containing a wide variety of nutrient media, which went into the incubator.

‘In the next lab here – Dr Aquino isn’t in at the moment, so we mustn’t touch anything, but you can see through the glass quite clearly – we transfer from the plates and agar slants to a new set of media,’ Gunn explained. ‘But here each organism found in the sample has a set of cultures of its own, so that if it secretes anything into one of the media, that something won’t be contaminated.’

‘If it does, the amount must be very tiny,’ Paige said ‘How do you detect it?’

‘Directly, by its action. Do you see the rows of plates with the white paper discs in their centers, and the four furrows in the agar radiating from the discs? Well, each one of those furrows is impregnated with culture medium from one of the pure cultures. If all four streaks grow thriving bacterial colonies, then the medium on the paper disc contains no antibiotic against those four germs. If one or more of the streaks fails to grow, or is retarded compared to the others, then we have hope.’

In the succeeding laboratory, antibiotics which had been found by the disc method were pitted against a whole spectrum of dangerous organisms. About 90 per cent of the discoveries were eliminated here, Gunn explained, either because they were insufficiently active or because they duplicated the antibiotic spectra of already known drugs. ‘What we call “insufficiently active” varies with the circumstances, however,’ he added. ‘An antibiotic which shows any activity against tuberculosis or against Hansen’s disease – leprosy – is always of interest to us, even if it attacks no other germ at all.’

A few antibiotics which passed their spectrum tests went on to a miniature pilot plant, where the organisms that produced them were set to work in a deep-aerated fermentation tank. From this bubbling liquor, comparatively large amounts of the crude drug were extracted, purified, and sent to the pharmacology lab for tests on animals.

‘We lose a lot of otherwise promising antibiotics here, too,’ Gunn said. ‘Most of them turn out to be too toxic to be used in – or even on – the human body. We’ve had Hansen’s bacillus knocked out a thousand times in the test-tube only to find here that the antibiotic is much more quickly fatal in vivo than is leprosy itself. But once we’re sure that the drug isn’t toxic, or that its toxicity is outweighed by its therapeutic efficacy, it goes out of our shop entirely, to hospitals and to individual doctors for clinical trial. We also have a virology lab in Vermont where we test our new drugs against virus diseases like the ’flu and the common cold – it isn’t safe to operate such a lab in a heavily populated area like the Bronx.’

‘It’s much more elaborate than I would have imagined,’ Paige said. ‘But I can see that it’s well worth the trouble. Did you work out this sample-screening technique here?’

‘Oh, my, no,’ Gunn said, smiling indulgently. ‘Waksman, the discoverer of streptomycin, laid down the essential procedure decades ago. We aren’t even the first firm to use it on a large scale; one of our competitors did that and found a broad-spectrum antibiotic called chloramphenicol with it, scarcely a year after they’d begun. That was what convinced the rest of us that we’d better adopt the technique before we got shut out of the market entirely. A good thing, too; otherwise none of us would have discovered tetracycline, which turned out to be the most versatile antibiotic ever tested.’

Farther down the corridor a door opened. The squall of a baby came out of it, much louder than before. It was not the sustained crying of a child who had had a year or so to practice, but the short-breathed ‘ah-la, ah-la, ah-la,’ of a newborn infant.

Paige raised his eyebrows. ‘Is that one of your experimental animals?’

‘Ha, ha,’ Gunn said. ‘We’re enthusiasts in this business, Colonel, but we must draw the line somewhere. No, one of our technicians has a baby-sitting problem, and so we’ve given her permission to bring the child to work with her, until she’s worked out a better solution.’

Paige had to admit that Gunn thought fast on his feet. That story had come reeling out of him like so much ticker tape without the slightest sign of a preliminary double-take. It was not Gunn’s fault that Paige, who had been through a marriage which had lasted five years before he had taken to space, could distinguish the cry of a baby old enough to be out of a hospital nursery from that of one only days old.

‘Isn’t this,’ Paige said, ‘a rather dangerous place to park an infant – with so many disease germs, poisonous disinfectants, and such things all around?’

‘Oh, we take all proper precautions. I daresay our staff has a lower yearly sickness rate than you’ll find in industrial plants of comparable size, simply because we’re more aware of the problem. Now if we go through this door, Colonel Russell, we’ll see the final step, the main plant where we turn out drugs in quantity after they’ve proved themselves.’

‘Yes, I’d like that. Do you have ascomycin in production now?’

This time, Gunn looked at him sharply and without any attempt to disguise his interest. ‘No,’ he said, ‘that’s still out on clinical trial. May I ask you, Colonel Russell, just how you happened to—’

The question, which Paige realized belatedly would have been rather sticky to answer, never did get all the way asked. Over Harold Gunn’s head, a squawk-box said, ‘Mr Gunn, Dr Abbott has just arrived.’

Gunn turned away from the door that, he had said, led out to the main plant, with just the proper modicum of polite regret. ‘There’s my man,’ he said. ‘I’m afraid I’m going to have to cut this tour short, Colonel Russell. You may have seen what a collection of important people we have in the plant today; we’ve been waiting only for Dr Abbott to begin a very important meeting. If you’ll oblige me—’

Paige could say nothing but ‘Certainly.’ After what seemed only a few seconds, Gunn deposited him smoothly in the reception room from which he had started.

‘Did you see what you wanted to see?’ the receptionist said.

‘I think so,’ Paige said thoughtfully. ‘Except that what I wanted to see sort of changed in mid-flight. Miss Anne, I have a petition to put before you. Would you be kind enough to have dinner with me this evening?’

‘No,’ the girl said. ‘I’ve seen quite a few spacemen, Colonel Russell, and I’m no longer impressed. Furthermore, I shan’t tell you anything you haven’t heard from Mr Gunn, so there’s no need for you to spend your money or your leave-time on me. Good-by.’

‘Not so fast,’ Paige said. ‘I mean business – or, if you like, I mean to make trouble. If you’ve met spacemen before, you know that they like to be independent – not much like the conformists who never leave the ground. I’m not after your maidenly laughter, either. I’m after information.’

‘Not interested,’ the girl said. ‘Save your breath.’

‘MacHinery is here,’ Paige said quietly. ‘So is Senator Wagoner, and some other people who have influence. Suppose I should collar any one of those people and accuse Pfitzner of conducting human vivisection?’

That told: Paige could see the girl’s knuckles whitening. ‘You don’t know what you’re talking about,’ she said.

‘That’s my complaint. And I take it seriously. There were some things Mr Gunn wasn’t able to conceal from me, though he tried very hard. Now, I am going to put my suspicions through channels – and get Pfitzner investigated – or would you rather be sociable over a fine flounder broiled in paprika butter?’

The look she gave him back was one of almost pure hatred. She seemed able to muster no other answer. The expression did not at all suit her; as a matter of fact, she looked less like someone he would want to date than any other girl he could remember. Why should he spend his money or his leave-time on her? There were, after all, about five million surplus women in the United States by the Census of 2010, and at least 4,999,950 of them must be prettier and less recalcitrant than this one.

‘All right,’ she said abruptly. ‘Your natural charm has swept me off my feet, Colonel. For the record, there’s no other reason for my acceptance. It would be even funnier to call your bluff and see how far you’d get with that vivisection tale, but I don’t care to tie my company up in a personal joke.’

‘Good enough,’ Paige said, uncomfortably aware that his bluff in fact had been called. ‘Suppose I pick you up—’

He broke off, suddenly noticing that voices were rising behind the double doors. An instant later, General Horsefield bulled into the reception room, closely followed by Gunn.

‘I want it clearly understood, once and for all,’ Horsefield was rumbling, ‘that this entire project is going to wind up under military control unless we can show results before it’s time to ask for a new appropriation. There’s still a lot going on here that the Pentagon will regard as piddling inefficiency and highbrow theorizing. And if that’s what the Pentagon reports, you know what the Treasury will do – or Congress will do it for them. We’re going to have to cut back, Gunn. Understand? Cut right back to basics!’

‘General, we’re as far back to basics as we possibly can get,’ Harold Gunn said, placatingly enough, but with considerable firmness as well. ‘We’re not going to put a gram of that drug into production until we’re satisfied with it on all counts. Any other course would be suicide.’

‘You know I’m on your side,’ Horsefield said, his voice becoming somewhat less threatening. ‘So is General Alsos, for that matter. But this is a war we’re fighting, whether the public understands it or not. And on as sensitive a matter as these death-dopes, we can’t afford—’

Gunn, who had spotted Paige belatedly at the conclusion of his own speech, had been signaling Horsefield ever since with his eyebrows, and suddenly it took. The general swung around and glared at Paige, who, since he was uncovered now, was relieved of the necessity for saluting. Despite the sudden freezing silence, it was evident that Gunn was trying to retain in his manner toward Paige some shreds of professional cordiality – a courtesy which Paige was not too sure he merited, considering the course his conversation with the girl had taken.

As for Horsefield, he relegated Paige to the ghetto of ‘unauthorized persons’ with a single look. Paige had no intention of remaining in that classification for a second longer than it would take him to get out of it, preferably without having been asked his name; it was deadly dangerous. With a mumbled ‘—at eight, then,’ to the girl, Paige sidled ingloriously out of the Pfitzner reception room and beat it.

He was, he reflected later in the afternoon before his shaving mirror, subjecting himself to an extraordinary series of small humiliations, to get close to a matter which was none of his business. Worse: it was obviously Top Secret, which made it potentially lethal even for everyone authorized to know about it, let alone for rank snoopers. In the Age of Defense, to know was to be suspect, in the West as in the USSR; the two great nation-complexes had been becoming more and more alike in their treatment of ‘security’ for the past fifty years. It had even been a mistake to mention the Bridge on Jupiter to the girl – for despite the fact that everyone knew that the Bridge existed, anyone who spoke of it with familiarity could quickly earn the label of being dangerously flap-jawed. Especially if the speaker, like Paige, had actually been stationed in the Jovian system for a while, whether he had had access to information about the Bridge or not.

And especially if the talker, like Paige, had actually spoken to the Bridge gang, worked with them on marginal projects, was known to have talked to Charity Dillon, the Bridge foreman. More especially if he held military rank, making it possible for him to sell security files to Congressmen, the traditional way of advancing a military career ahead of normal promotion schedules.

And most especially if the man was discovered nosing about a new and different classified project, one to which he hadn’t even been assigned.

Why, after all, was he taking the risk? He didn’t even know the substance of the matter; he was no biologist. To all outside eyes the Pfitzner project was simply another piece of research in antibiotics, and a rather routine research project at that. Why should a spaceman like Paige find himself flying so close to the candle already?

He wiped the depilatory cream off his face into a paper towel and saw his own eyes looking back at him from the concave mirror, as magnified as an owl’s. The image, however, was only his own, despite the distortion. It gave him back no answer.


CHAPTER TWO: JUPITER V


… it is the plunge through the forbidden zones that catches the heart with its sheer audacity. In the history of life there have been few such episodes. It is that which makes us lonely. We have entered a new corridor, the cultural corridor. There has been nothing here before us. In it we are utterly alone. In it we are appallingly unique. We look at each other and say, ‘It can never be done again.’

– Loren C. Eiseley



A screeching tornado was rocking the Bridge when the alarm sounded; the whole structure shuddered and swayed. This was normal, and Robert Helmuth on Jupiter V barely noticed it. There was always a tornado shaking the Bridge. The whole planet was enswathed in tornadoes and worse.

The scanner on the foreman’s board was given 114 as the sector where the trouble was. That was at the northwestern end of the Bridge, where it broke off, leaving nothing but the raging clouds of ammonia crystals and methane, and a sheer drop thirty miles down to the invisible surface. There were no ultra-phone ‘eyes’ at that end to show a general view of the area – in so far as any general view was possible – because both ends of the Bridge were incomplete.

With a sigh, Helmuth put the beetle into motion. The little car, as flat-bottomed and thin through as a bedbug, got slowly under way on its ball-bearing races, guided and held firmly to the surface of the Bridge by ten close-set flanged rails. Even so, the hydrogen gales made a terrific siren-like shrieking between the edge of the vehicle and the deck, and the impact of the falling drops of ammonia upon the curved roof was as heavy and deafening as a rain of cannon balls. In fact, the drops weighed almost as much as cannon balls there under Jupiter’s two-and-a-half-fold gravity, although they were not much bigger than ordinary raindrops. Every so often, too, there was a blast, accompanied by a dull orange glare, which made the car, the deck, and the Bridge itself buck savagely; even a small shock wave traveled through the incredibly dense atmosphere of the planet like the armor-plate of a bursting battleship.

These blasts were below, however, on the surface. While they shook the structure of the Bridge heavily, they almost never interfered with its functioning. And they could not, in the very nature of things, do Helmuth any harm.

Helmuth, after all, was not on Jupiter – though that was becoming harder and harder for him to bear in mind. Nobody was on Jupiter; had any real damage ever been done to the Bridge, it probably would never have been repaired. There was nobody on Jupiter to repair it; only the machines which were themselves part of the Bridge.

The Bridge was building itself. Massive, alone, and lifeless, it grew in the black deeps of Jupiter.

It had been well planned. From Helmuth’s point of view – that of the scanners on the beetle – almost nothing could be seen of it, for the beetle tracks ran down the center of the deck, and in the darkness and perpetual storm even ultrawave-assisted vision could not penetrate more than a few hundred yards at the most The width of the Bridge, which no one would ever see, was eleven miles; its height, as incomprehensible to the Bridge gang as a skyscraper to an ant, thirty miles; its length, deliberately unspecified in the plans, fifty-four miles at the moment and still increasing – a squat, colossal structure, built with engineering principles, methods, materials and tools never touched before now …

For the very good reason that they would have been impossible anywhere else. Most of the Bridge, for instance, was made of ice: a marvelous structural material under a pressure of a million atmospheres, at a temperature of 94° below zero Fahrenheit. Under such conditions, the best structural steel is a friable, talc-like powder, and aluminum becomes a peculiar transparent substance that splits at a tap; water, on the other hand, becomes Ice IV, a dense, opaque white medium which will deform to a heavy stress, but will break only under impacts huge enough to lay whole Earthly cities waste. Never mind that it took millions of megawatts of power to keep the Bridge up and growing every hour of the day; the winds on Jupiter blow at velocities up to twenty-five thousand miles per hour, and will never stop blowing, as they may have been blowing for more than four billion years; there is power enough.

Back home, Helmuth remembered, there had been talk of starting another Bridge on Saturn, and perhaps later still on Uranus too. But that had been politicians’ talk. The Bridge was almost five thousand miles below the visible surface of Jupiter’s atmosphere – luckily in a way, for at the top of that atmosphere the temperature was 76° Fahrenheit colder than it was down by the Bridge, but even with that differential the Bridge’s mechanisms were just barely manageable. The bottom of Saturn’s atmosphere, if the radiosonde readings could be trusted, was just 16,878 miles below the top of the Saturnian clouds one could see through the telescope, and the temperature down there was below –238° F. Under those conditions, even pressure-ice would be immovable, and could not be worked with anything softer than itself.

And as for a Bridge on Uranus …

As far as Helmuth was concerned, Jupiter was quite bad enough.

The beetle crept within sight of the end of the Bridge and stopped automatically. Helmuth set the vehicle’s ‘eyes’ for highest penetration, and examined the nearby I-beams.

The great bars were as close-set as screening. They had to be, in order to support even their own weight, let alone the weight of the components of the Bridge. The gravity down here was two and a half times as great as Earth’s.

Even under that load, the whole webwork of girders was flexing and fluctuating to the harpist-fingered gale. It had been designed to do that, but Helmuth could never help being alarmed by the movement. Habit alone assured him that he had nothing to fear from it.

He took the automatic cut-out of the circuit and inched the beetle forward on manual control. This was only Sector 113, and the Bridge’s own Wheatstone scanning system – there was no electronic device anywhere on the Bridge, since it was impossible to maintain a vacuum on Jupiter – said that the trouble was in Sector 114. The boundary of that sector was still fully fifty feet away.

It was a bad sign. Helmuth scratched nervously in his red beard. Evidently there was cause for alarm – real alarm, not just the deep grinding depression which he always felt while working on the Bridge. Any damage serious enough to halt the beetle a full sector short of the trouble area was bound to be major.

It might even turn out to be the disaster which he had felt lurking ahead of him ever since he had been made foreman of the Bridge – that disaster which the Bridge itself could not repair, sending a man reeling home from Jupiter in defeat.

The secondaries cut in, and the beetle hunkered down once more against the deck, the ball-bearings on which it rode frozen magnetically to the rails. Grimly, Helmuth cut the power to the magnet windings and urged the flat craft inch by inch across the danger line.

Almost at once, the car tilted just perceptibly to the left, and the screaming of the winds between its edges and the deck shot up the scale, sirening in and out of the soundless-dogwhistle range with an eeriness which set Helmuth’s teeth on edge. The beetle itself fluttered and chattered like an alarm-clock hammer between the surface of the deck and the flanges of the tracks.

Ahead there was still nothing to be seen but the horizontal driving of the clouds and the hail, roaring along the length of the Bridge, out of the blackness into the beetle’s fanlights, and onward into darkness again toward the horizon which, like the Bridge itself, no eye would ever see.

Thirty miles below, the fusillade of hydrogen explosions continued. Evidently something really wild was going on down on the surface. Helmuth could not remember having heard so much vulcanism in years.

There was a flat, especially heavy crash, and a long line of fuming orange fire came pouring down the seething air into the depths, feathering horizontally like the mane of a Lipizzan stallion, directly in front of Helmuth. Instinctively, he winced and drew back from the board, although that stream of flame actually was only a little less cold than the rest of the storming, streaming gases, and far too cold to injure the Bridge.

In the momentary glare, however, he saw something: an upward twisting of shadows, patterned but obviously unfinished, fluttering in silhouette against the lurid light of the hydrogen cataract.

The end of the Bridge.

Wrecked.

Helmuth grunted involuntarily and backed the beetle away. The flare dimmed; the light poured down the sky and fell away into the raging sea of liquid hydrogen thirty miles below. The scanner clucked with satisfaction as the beetle recrossed the danger line into Sector 113.

Helmuth turned the body of the vehicle 180 degrees on its chassis, presenting its back to the dying orange torrent. There was nothing further that he could do at the moment for the Bridge. He searched his control board – a ghost image of which was cast on the screen across the scene on the Bridge – for the blue button marked Garage, punched it savagely, and tore off his fireman’s helmet.

Obediently, the Bridge vanished.
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