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A Powerful Science Novelette in which man reconquers his world.
 
-
 
I.
 
              "But why, Hugh, do you insist on exploring always in these worst of the ruins for what you want?" asked Ban wearily. "These sharp-edged glass fragments, and the thick ashes—surely there are other parts of this junk heap that would satisfy you. I can see little difference, save that some parts are churned more than others, and this is one of the worst places."
 
              Hugh Thompson shook his heavy, gray head slowly and straightened his aching back very slowly, for he was getting old now, and the living conditions he endured were very hard for him. His back felt fragile, breakable. "No. Tom. You are only thirty-two; you do not remember. New York was divided into many districts. Perhaps you can remember that they used to dig here for the food supplies? That was became this was a food-market district, too. But right in this section once was a great number of stores devoted to radio and electrical equipment. It is not as badly churned as you think. And here is our best hope, though faint enough it is.
 
              Ban Norman looked about doubtfully. Great mounds and heaps of semifused and disintegrated rock and metal sprawled as far as the eye could reach in one direction, to the river's edge in the other. Here and there a crumbling remnant of a tower remained, balanced by an occasional hundred-foot pock mark that, walled with glassy, fused granite, was floored now with a thin layer of muddy water and scum. The white masses of tracked stone were streaked with dark red, like the dried blood of the buildings they had been, from the slowly melting iron skeletons.
 
              "The Granthee treated this section to an exceptionally heavy lashing. Why expect anything so delicate as the radio tubes you seek to survive?"
 
              "Became we can do nothing else, Ban." said the old man patiently. "I was no older than you are when this happened, and I first attempted to do what we have done for these thirty years now. Oar little station has failed again, and all the people that have so faithfully sought to keep this thin thread of civilization are wondering again if the final break is the thread has come for us. Boston is gone now, has been for three months. Cincinnati is lost, we know, because Randolph Balling could get no man or woman to learn from him before he died.
 
              "We are losing. Ban. and I hate it so. Man tried so hard, for so long—and, now, in three decades—oh, it is so wrong to give up hope."
 
              Ban sighed, and moved toward the shade of some great, tumbled blocks. "Let us eat while we rest and talk. What was this building?"
 
              Hugh looked about him at the great Works, thrown down in a moment of petulance like a scattered child's toy. He tried to determine his location by the rotting remains of the docks, the tumbled heaps behind, the Jersey shore across the river. Slowly he shook his head. "It is thirty years, Ban." he said, seating himself gingerly, and pulling the hard, blackish bread from the bag of woven reeds he carried. "I am forgetting how old New York looked. It has been so long I have seen it thus, it seems it was never otherwise. But there were few high buildings here, and this was evidently a very large one. It may have been the New York Telephone Co. building.
 
              Ban looked about the ruins and shrugged. "I see no cables, or wires."
 
              "No. But this was an executive building, and the central offices represented little of the equipment. It would be lost in this jumble. Besides, when the class formed, they stripped every fragment of copper they could find from every building, to make pans. They could work copper more readily than any other metal, and all exposed cables were taken. There was lead, too, for the sling shots. We are fortunate, really, so much of the radio equipment was deeply buried for that would have been destroyed in those first years."
 
              "But the buried equipment was ruined so that was no gain."
 
              "It was not all ruined. And we can be thankful that much of the equipment had been refined to a ruggedness that resisted the strains. The metal tubes, for instance. They were but a few years old when the Granthee came. Had the old glass tubes been all we had, it would have been few, indeed, we could have salvaged."
 
-
 
              Ban looked about sourly. "I can believe that. What was it that destroyed this section so thoroughly?"
 
              "The atomic bombs. Some few of our own. That great crater I have shown you in the old park was one of our own, set off when the Granthee ship landed there You cannot find even a fragment of that ship; even the metal of which is was made was ruined in that flare. The atomic bombs flared rather than exploded."
 
              "If we had the atomic power they had, why was it that they, with their little force of a hundred ships came so near to conquering the whole world of man?"
 
              "We did not have atomic power. We developed, toward the end, atomic explosives, which are very different. Grant Hubert has shown you explosives, and you know how different they are from fuels. We had explosives, but before we could learn to use atomic fuels, it was too late. The men and the laboratories and the machine shops were, it seems, gone.
 
              "The Granthee ships appeared in April, over Russia. Chicago. Brazil and Central Africa. In July the thing was a thing done. They attacked, with their fever ray—an intense radio beam—that heated men like an intense fever, till they died in seconds. They wiped out life in Africa in a few days, and they wiped out all life in Asia, nearly a billion humans, within two weeks. Japan was armed as a modern nation, and withstood the attack for a week, and destroyed seven of the Granthee ships. She might have done more, but for the Japan Deep."
 
              "The Japan Deep—?"
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              "Yes. Japan was an island empire, of men somewhat similar to John Lun, yellowish. small men. But they had learned the ways of the whites, and fought snore stubbornly, more heroically, really, than any others. They were a fatalistic race. They conceived the idea, and used it first, of the torpedo ships. I have shown you the wrecked airplane near Newark. They had many, smaller, but far swifter—little planes that could make three hundred miles an hour.
 
              "They took those, and put heavy metal around the engine, and many, many pounds of explosive in them, and they filled the fuel tank with a substance known as picric acid in the gasoline. Their engines could not withstand that treatment for more than ten minutes, but for those minutes they were terribly powerful.
 
              "So those planes took off from the ground, and flew like great birds into the air. at a speed that would cover the distance from here to the clan in the Orange Mountains in less than three minutes—four hundred miles an hour.
 
-
 
              The Granthee ships were fast, but they were very, very large, nearly a thousand feet long. They turned their radio beams on the planes, and the engines sometimes stopped, and sometimes didn't, and the pilots always died, but not before they had lined the ship on its destination. So, several hundred ships that flew thus—great three-ton explosive shells moving as fast as the bullet of that short gun I showed you, the automatic—one might strike and penetrate and destroy the Granthee ship.
 
              "Not all the Granthee would die then, but, of course, on the ground, without their ships, they were helpless against the many men and women, despite their poison fangs. They could run very swiftly on their six legs, but it is impossible to run far, or swiftly, when you are enveloped in men who do not in the least mind dying, if only you die, too.
 
              "And. of course, there were guns. The Japanese had some ships, they were called battleships, made of steel, very thick and very tough, so thick and strong that the radio beam could not penetrate, so big that any beam the Granthee could throw would not seriously heat them.
 
              "These ships carried guns, not like the automatic I showed you. but tubes two feet thick, and fifty feet long, and their shells weighed tons. Those great shells, when they succeeded in hitting a Granthee ship, caused serious damage, and sometimes brought one down. The Japanese brought down two of the seven they destroyed in this way, and, as they landed, peasants with scythes and sticks and stones attacked them.
 
              The Japanese were a peculiar race, but they fought as all men fought in that day, with far inferior weapons—but enormous reserves. In the taking of one ship, with its load of a thousand Granthee, which fell near Tokyo, one of their great cities, approximately one million of the Japanese died. That is what was meant by the thousand-to-one ratio. Of course, not all that million ever got a chance to attack the ship, or tried to, but that number died in Tokyo because of the Granthee ship. Perhaps seven thousand actually took part in the attack.
 
              "But had it gone thus, it would not have been too terrible for man's civilization, because there were only one hundred thousand of the Granthee. Had we lost only one thousand for each of the Granthee we destroyed, it would have been scarcely a serious loss. One hundred millions, of humanity—and in that day we had two thousand millions. But the ratio was fifteen thousand to one."
 
              "And that would be endurable, were it not that, sooner or later, the second Granthee expedition will come and destroy the rest of us."
 
              "Man fought on capital then. For a thousand years the world bad been building, and for a hundred thousand man had been spreading. In three months we spent all we owned, in defeating the invasion. Japan lost everything because the vast atomic bombs of the Granthee loosened the islands, and they slipped into the Japan Deep, a hole in the ocean floor where water went down, down, for five miles, a deep that could swallow the greatest mountain of Earth, and remain unfilled.
 
              "And Japan was gone.
 
              "But the Granthee had flown west, too They attacked Europe, which was a very densely settled region of high culture and civilization. But the Eurasian Granthee fleet had concentrated on Japan, and the even more populous China.
 
              "In China, one Granthee ship fell, and six hundred million men died. India brought down two ships, because of the British defenses there, and Australia, we know, must have brought down eight, though there never was any message heard. But Australia had few cities, and vast country, so it may be that thousands roam about, unable to communicate with us. The thread of radio is so thin, so fragile.
 
-
 
              "Europe fought and destroyed the Granthee ships, all that had come over her, and her cities vanished in the purple-red atomic flares and her people died in the fever beams. But there were many, many forts, and armored vehicles and battleships. These fought. and the fever beams could not reach the men and the atomic bombs could not be dropped, since even to the Granthee ships, a sixteen-inch armor-piercing projectile loaded with half a ton of high explosive was no futile pebble. The Granthee shot their bombs as shells, but they could not hit the small fleet tanks, and even their might could not beat to the forts buried hundreds of feet beneath rock and soil.
 
              "Oh, they killed the men gradually, because they turned the whole region of the forts into a lava pool, bubbling thickly like a great pot of candy cooking, so the men died. But the ships died, too. The battleships resisted them, one, even two bombs sometimes, and they were mobile and hard to hit, and even the Granthee could not boil an ocean. They hid the warships in clouds of smoke so they could not be seen, while airplanes that flew like darting midges against the sun told them where the Granthee hovered.
 
              "So, finally, was the last Granthee ship over Europe destroyed And nearly five million people still lived to rejoice. They started quickly though to work, the munitions factories starting again, the hidden, buried plants.
 
              "The Granthee fleet over Africa came, and joined with what was left of the fleet that had destroyed Australia.
 
              "Europe fought again. They had vast reserves in that day, because a war was forever hanging over their heads, and their armies were trained and their guns were made, and their piles of ammunition.
 
              "They did as the Japanese had. Their men died in destroying Granthee ships with their little planes—and some new ones, rockets they called them They were hollow metal shells packed with explosive—save for the guiding man and the fuel that drove them on wings of flame instead of metal. The Granthee could not avoid them, for even swifter and more mobile than the interstellar cruisers were these tiny things. Frequently they moved to swiftly the screaming metal shell did not explode till it was half through the Granthee ship.
 
              "There were not so many men, then, nor women. The Granthee ships brought down were not always totally destroyed. Some Granthee lived to fight on Earth, and because even on the ground they were deadly, trained troops advanced cautiously and destroyed them carefully. No Granthee lived long, you understand.
 
              "And. finally, as you know, the last Granthee ships landed, only three still in navigable condition, but they landed in England, which was an island off the coast of Europe. They had battered its every weapon of destruction. Now they set out to capture its humans, and did, for there were very few and no weapons whatever. The last three ships were destroyed by humans who let themselves be captured, together with packs of high explosives, or poisonous gas bombs.
 
              "And in America here, the cities had all been battered as have these humbled blocks. There were no more cities, nor any government, but men needed no government to fight now. The first fleet that reached the United States we destroyed, as they had destroyed the fleet in Europe. More came from South America.
 
              "This country is very large, so large you cannot understand. There is so much land the Grantee could not cover it all with their few ships, and everywhere there were humans who hated them. A man in New York discovered one way to release the energy of the atoms, and he made a great many bombs that would do what the Grantee bombs would do. He couldn't shoot them in guns, and they required a great deal of apparatus to set them off. But four Granthee ships were destroyed by them when enslaved humans carrying food to the Grantee, carried those bombs instead. 
 
-
 
              In three months the Granthee were all destroyed, the last few who were captured were tortured horribly. The few scientists among as who still lived, after the destruction of the laboratories where they had been working, tried to question the Granthee, but the people hated them too much. They heard only the defiance that the Granthee screamed at men—that the second expedition would follow.
 
              "Man had fought, and defeated the first expedition because though his weapons were far less powerful, he had so many of them, so much material, such immense odds in his favor so far as manpower went. And such colossal hatred that suicide was nothing to him. Willingly a thousand, two thousand humans would die if only they could take a single Granthee with them.
 
              "It actually averaged about fifteen thousand humans for each Granthee, and still all the Granthee died, and there were humans left."
 
              "But there are only about two million humans in all the world now." said Ban. The second expedition will find that the first has done its work. Mankind is reduced to an easily conquered remnant. So what have we gained?"
 
              Old Hugh shook his head. "That is not the philosophy of mankind in the past. Not what have we gained—but what can we do to that second expedition to defeat them."
 
              "Yes." said Ban bitterly, "but you accent it wrongly. What can we do to the second expedition?"
 
              "The scientists who survived have been working steadily They have the secret of the Granthee radio fever beam, and they have atomic bombs, if they can only get a suitable source of power."
 
              "If!" said Baa. "If—and we use an old Diesel automobile engine and a converted electric motor for our source of power. We burn weird fuels like the wood gas we used last spring, and we chortle oar triumph of getting a staggering, weak signal into the air.
 
              "There are no repair shops, no tools, no machines. There a nothing. We are still living on the capital mankind built up before the Granthee. We paw now in the ruins for strayed bits of that capital, helpless without the stored labor of men long dead. Only the things those dead hands reach out to give us give as this false flicker of civilization, a dying candle flame that splatters up once in extinction. We live because life is an automatic process. We have children because that is an automatic process we cannot halt. We grow food because we suffer hunger if we do not. and we fear the face of Death.
 
              "It is false to delude ourselves we accomplish anything. What good is that triumph of the mind that we can imitate the fever beam of the Granthee? Stolen idea from dead Granthee, made from stolen apparatus from dead cities. And even so the fever beam is useless when the enemy is behind a metal wall, and when does a Granthee come out to fight? What have we?
 
              "Why grub in fallen ruins to communicate to people in no better state than yourself? Why try to build anything that the Granthee may tear it down? Men built a city here, a great city of steel and stone and beauty. They were far greater than we, they had a skill that is dead with them, a power that is vanished, too. And with all their weapons, with all their vast capital to expend—they are dead. We have not the skill, nor the capital nor the weapons. And the second expedition comes; they have told us that much.
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              "You old men who saw that civilization cannot forget it. You go on dreaming your dreams of rebuilding it. But we who have grown up since have no false hopes. We never saw it, and we know we never will.
 
              "Man's capital is spent, his income is spent, he is pawning his last proud possession. Man's civilization is done. He may still have pride enough and power enough in his shrunken body to destroy himself before the Granthee come to capture him. Man is the only large animal remaining on all Earth, and the Granthee must capture him. Then you know what his fate will be. Man will be the horse to labor, and his child the chicken to ear. And it is sure for many live now who have not the wit to see it, nor the will to escape it."
 
-
 
              Old Hugh sighed. "I know, Ban. I know," he said softly. "I have felt it, and feared it, and understood that. And for two reasons I go on living and working: The first is that there are those who have not the wit nor the will, and for the sake of those who would become the horse and the chicken, we must try. There is a third reason, too, so I will say that my second is that the Granthee did not know when the second expedition would come. It was only a promise when they started—and empty promise. 
 
              "The greatest reason is that other men go on working still, with man's old courage and his old skill. You know that in Schenectady there are men who are not stealing apparatus from dead cities, but making new. And in Detroit they are making engines again—engines that burn wood and do not wear swiftly nor easily, with bearings that are lubricated as we are lubricating ours, with oil pressed from castor oil beans we can grow here."
 
              "Do they make guns that can blow apart Granthee ships? Do they make swift rocket ships to drive a trail of destruction through—"
 
              "Not yet. I know, Ban, but—"
 
              "But the second expedition will put a stop to that. Old Hugh. I love you. love you as the only father I've known; but you struggle against impossibles. The castor beans you mentioned—You know we will have oil but a little longer, since the frost destroyed last year's crop. Then our paltry little machines will slide and grate to a stop. as frictional losses destroy their efficiency and their metal. Friction has stopped man always."
 
              "Not friction, but inertia has stopped mankind, Ban "
 
              "Aye, the momentum dies, and the race glides to a halt as friction slows it. But come, old Hugh. I will help you, for I know the work is dear to you. What you are attempting now I do not understand, but I know you want more tubes, more apparatus, so we will grub among the rums, you and I."
 
              Ban rose slowly, and picked his way over the tumbled stones and rotting wooden beams, charred and blackened by fires the atomic bombs had started and angered Nature drowned in ton on countless ton of outraged rain.
 
              Wearily the old man picked his way along, head bent, sorrowful. He knew the truth of what Ban said. But Hugh was of a generation that had known and yielded to hope. His generation would always yield to it. 
 
-
 
II.
 
              The sun was sinking into long summer twilight as they made their way down to the rotting dock. They were heavy laden and old Hugh was happy, picking his way along among the tumbled blocks. Cautiously they lowered themselves to the little rowboat, looking anxiously at the sullen flow of the river, a clean, clear river now, with sunken rusty hulls visible beneath its surface.
 
              The tide was turning soon, and the water moved slowly, gurgling very softly round the piles of the pier. Gulls swung lazily on the little choppy waves, watching the men with keen, bright eyes. Men were a source of danger to gulls; to men gulls were a source of food—a rather strong-flavored soup, but nourishing.
 
              "Lower them gently. Ban." said Hugh. "I'm afraid we'll have to go farther afield next time. The instruments, thank Heaven, were in working order. Here's the receiver—and that other one. It's heavy, so be careful. Look, here's something we can use that I found just as we left."
 
              "What is it? It looks like a small motor or generator, but has no power shaft to take hold of."
 
              "It is both, a rotary converter. They used to use these on automobiles to run radio sets, it has a 6-volt motor and a 110-volt alternator wound on one armature. so that it produces 110 A. C. from 6 volts D. C. We have lots of powerful storage batteries from old automobiles, and this is a 500-watt converter, so we have something very useful."
 
              "Hm-m-m—it may be. I've never seen one before. Well, are we ready?"
 
              "I'm afraid that's all. I wish I'd been able to find that roll of copper tubing the old invoice listed. He must have sold it—"
 
              Silently they rowed across the water as the long twilight settled. Stars came out, and the moon, as they plodded along, the little child's wagon behind them. They went over the rough cobblestones of the old Meadows road till they passed the torn section, then on their bicycles to the Orange Mountains.
 
              The moon, was high when they reached the lighted buildings of the clan. Ban's wife greeted them, slightly curious, as they returned. The neighbors came in, a few at a time, to look incuriously at the treasures Hugh had collected, and to ask news of the road, for few and seldom were the trips so far-from the clan. They slouched out presently, only old George staying to help them, an automobile mechanic once, venting his love of machinery on their decrepit old engines
 
              "They were calling you to-day, Hugh." he said. "I couldn't do anything, and they couldn't seem to make it with the telephone thing." He shook his head sadly. "I never could understand those buzzes and clicks. I wish they'd talk language."
 
              "They can't always, George. Code will get through with less power, and we all have so little power. I'll send out a call and see if I can find who called me."
 
              The little Diesel pounded presently, with gnarled old George soothing its heavy knocks as best he could, and the transmitter, patched and jury-rigged, began to operate. But no answer came to their call from the silent ether—only the soft wash of static. Hugh shook his head and shut it off. "No response, George. They'll call again. They always do. They always have time. I'm going to start working on that fever beam, I think "
 
              "Fever beam." Ban said. "You might give a mouse a dangerous fever and—"
 
              "No, you don't understand. Fevers can cure, too. I'm going to build a curative fever apparatus, one with power enough to heal, though it cannot hurt. And that metal tube you asked about is no weakling, Ban. It will handle five hundred watts, and we have six. If they are all in operable condition, as I believe they are, that is not insignificant power. It is more than we have had before, for a long time." Hugh gently reproved him.
 
              Ban snorted again, "More than we have had for a long time—and enough to cure, but not harm anything, even a large mouse!"
 
              "But I will learn. I will learn how to construct the beam. And you will learn. That is important, Ban; we must remember that. So help me now, while I test these tubes. Remember that they use four thousand volts, and be careful please." 
 
-
 
              In two days they had finished the things, and set up makeshift apparatus. There had been a thyratron tube there, too, a thing that old Hugh brought along out of interest, and a collector's acquisitiveness, for it was not a radio tube, capable of control, simply a type of switch capable of operating at near radio frequency in effect. 
 
              It was set up un a panel of well-dried, seasoned hardwood, for there was no more bakelite or hard rubber to be used, and slat was hard to get. And the wires were never insulated, merely spaced, because insulation had rotted and fallen off in the years since wire was made.
 
              But they tried it, and it worked to some extent. Not as well at old Hugh had hoped, but nothing ever did, for his apparatus could never be quite the right apparatus, but the nearest equivalent to hand. By radio he held long conferences with those men in Schenectady who had not forgotten their craft, and developed ways and means to measure what he no instrument for measuring—wave lengths and frequencies, wave forms even, after great difficulty, from an old television tube that had somehow maintained its vacuum. Television they could have no more, for television required waves so short they could be sent only with horizon distances But the old cathode-ray television tube became an oscillograph.
 
              Old Hugh looked at the result in dismay. "Ban. I'm afraid our apparatus is very faulty. That's not a sine wave, but a wave form for which man has never invented a name. Well, it can't be helped. We must do what we can with what we have. The men in Schenectady have sent one of their young clansmen on foot and in canoe clear out to Detroit to help the men there.
 
              "Presently, radio equipment will be made there, too, where they have production machinery still—and again, and vast cargoes of raw materials. Maybe then we will get new and good equipment, tubes that always have their vacuum, and haven't gone "soft." They will make caterpillar tractors that burn wood gases, and have castor-oil beans for lubricant. Then they can break through, and start commerce again. They are going to make big boats again, and try to ship things on the Great lakes, and finally, even, a huge Diesel of hundreds of horse power to the men in Schenectady."
 
              "Huge!" said Ban. "Hundreds of horse power! The locomotive those men at Schenectady once made stalled outside of Montclair, and it used fifty thousand horse power, a mere fraction of the load of one substation!"
 
              "It is huge," old Hugh maintained, hurt somewhat by the tone of Ban's voice. "We are rebuilding with a very little start. We have a great task, and that will be a huge accomplishment, Ban. Man will try very hard for that, and work with a great love and pride and an honest effort that man never exceeded. It will represent the hopes and thoughts and labors of many men, an accomplishment they can be as proud of as any ever done.
 
              "The giant machines are gone, and man labors again with the sweat of his brow and the craft of his hand. That engine will release many hands and many brows to greater, better efforts. Did I not know it useless, I would urge you again to go to Schenectady, that you may get real training and do your part in this greater labor ahead."
 
              "The labor ahead is useless. The second expedition is ahead." 
 
-
 
              "I know, Ban; I know your answer. But come, I want to show you something of interest. You remember that neon bulb I brought? Take this terminal of the new power set in one hand, and the bulb in the other. So I will turn it—no, do not lose your grip, hold tightly and remain on that insulated plate. Do not touch the ground, though that would probably harm you little, but stay there and hold the tube So—and see."
 
              "Eh—it lights!" Ban stared at the brilliantly glowing tube. "With but one connection—through my body. How can it be so? My body has very great resistance, you have schooled me, and for power to flow, always there must be two connections."
 
              Old Hugh chuckled '"I shall show you something perhaps yet more remarkable. See, here is that coil I wound yesterday. I told you it was a furnace, and you looked at me askance. So now will you hold this metal cylinder, and I leas the wire here, to the coil, and again to the set here. You are I the circuit, see?" 
 
              "Aye. I'm in the circuit right enough, and I like if very little. Old Hugh, are you sure of yourself?" Ban asked dubiously.
 
              "We shall see. Now the furnace is set on this table, and in my hand I hold a bit of asbestos, hollowed to hold a few scraps of aluminum metal. Now—I turn on the power set, and thrust my hand in the furnace—"
 
              "By the gods of time! It's melting! Your hand—"
 
              "As cool as you please, my son." Quickly the old man shut off the set, and tossed aside the molten metal "The radio frequency currents play strange tricks, for they run not through your body, but across it, like water These extreme frequencies cannot go through any conductor, but always across its surface. It is called the skin effect. When it passes as a flow of current in a wire, or any conductor, it is only on the surface, yet when acting through an insulator, it acts all through it. In the furnace, it attacks the metal, but not my hand, for my hand is a very poor conductor, and a hard path, while the metal is a very good conductor, and an easy path.
 
              "It is very interesting, but not useful I am afraid," he said. "Come, we must see what we can do to correct the fever -beam hook-up, to get better efficiency, and the correct wave form I wonder if the wave form can have any peculiar effects—something unusual I wonder perhaps—"
 
              "What' What might it do?"
 
              "I was thinking—thinking of the time I worked with a quartz-crystal oscillator, and built up the frequency till it exactly corresponded with the crystal's natural note and—the crystal was white dust. Maybe I could develops a wave form that would pulverize even hard steel that way—
 
              "Maybe. Then you could break all Joan's sewing needles, and maybe even get enough power to crack one of her knitting needles. There are many things you might do—if you had power.
 
              "Old Hugh. I do not like to see you spend your time uselessly."
 
              "I have nothing else to spend, Ban. Let me work. Who knows—but let me try, it costs little, and might be worth much."
 
              "It costs a mouth to feed, and work to gather oil for the engine, and wear on the engine and tubes. It does cost us time." Ban looked at the old man sorrowfully. "The others complain. I do not; I know what you are attempting. But it is they who must work to feed you, and, as yet, the communication they have maintained all these years has brought them little good. Twice only it has warned them of a killing frost, once of the great storm. Beyond that—since the bandits have all been destroyed, it has done them little good. They grow restless, Hugh."
 
              Slowly old Hugh looked away, out through the window toward the hard-working men in the fields, women weaving again on hand looms. It had been a fad once, in the world he had known, before the Granthee. It was no fad now; it was protection against the winter, and, because the wool was never cleaned completely free of its grease, against the rains. 
 
              "I know, Ban. I told Dr. Ponting. I would call him at noon to-day. I must call."
 
              "And I must go," said Ban. "I will be back this evening."
 
-
 
III.
 
              Old Hugh sat silent, fingering slowly the crude key of his transmitter, a bit of brass spring he had cut himself, mounted with a scrap of a platinum wedding ring above and below the contact points. The platinum wedding ring had been found on a slender, bleached bone protruding from beneath a great tumbled block of stone in the city. His tired old face grew more and more sorrowful. Finally he buried his face in his gnarled old hands, and his body rocked slowly.
 
              "Three groups," he muttered, ""three groups in all the world. So far as we know. Never have we roused Europe, never Australia. Three little groups against the vast inertia of two millions. The first expedition was destroyed, and utterly defeated—yet it has won. Ah-h-h if only—" 
 
              Hours later he fussed with his apparatus, setting up the parabolic netting of wires he had contrived after Dr. Ponting's radioed directions that noon. He was working over it carefully to align exactly the bit of copper tubing a few inches long that was its aerial, designed to radiate those ultra-short waves. Multiplex ultra-frequency they called it in Schenectady. It was ingenious, perhaps too much so for him, his wave form was so poor.
 
              Carefully, because he had much time, and no real aim, he checked his work by the plans he had copied down from the messages over the radio. The triple generating oscillator set, the power set, the mixing oscillator, the phase indicators were all in order. But somehow they did not combine properly.
 
              Then, quite by accident, he noticed that he had connected one of the tubes slightly more than 185 degrees out of phase, instead of slightly more than 5! And a screwed connection near it had come loose. No wonder his wave form was peculiar, his efficiency low; one tube fighting the other two!
 
              Muttering to himself in vexation he brought a screw driver and tightened the connection down firmly, solidly. Then, just to test it really, he turned on the set. The oscillograph began to move as heaters warmed up, then abruptly struck a weirdly shaped wave, and broke again, abruptly, into the peculiar wave he had been getting just as there sounded in the quiet little room a very sharp ping. 
 
              Hugh looked curiously, and shut off his set hastily. The loose connection was not merely loos now. The screw had vanished!
 
[image: ]
 
              Vaguely worried and surprised, old Hugh replaced it, and turned on the set. This time he watched that screw. The tubes were warmer now, heated more quickly. Ping! Very sharp. And the screw was gone.
 
              Old Hugh brought the soldering iron and soldered that connection in place, and wondered. Again the set started. There were five distinct pings this time—and a little tinny clatter of falling metal parts. The beautifully constructed little paraboloid director lay in disassembled parts on the table, quite scattered and crumpled—not harmed, merely taken nearly apart in a hundredth of a second, with a little stinging ping of metal. 
 
-
 
              A man trained in research through a lifetime would have stopped there, and worked very hard with his mind, and sought some explanation, some theory, then devised a theory-testing experiment to prove or disprove that theory. Old Hugh had not done research work, real research, for thirty years. He had simply tried to make delicate mechanisms work with defective apparatus. To him, this was simply more defective apparatus. With the patience a generations of troubles had taught him, he kneeled down on the floor and hunted about the little shack till he had found five bolts, four nuts and two tiny screws.
 
              These were precious things, these little screws, because they couldn't be made any more, and they were so hard to get—such little things—they sifted down among the debris to unattainable depths. One nut was missing and he had to replace it from his hoarded stock. Then, patiently, his stiffened fingers assembled again the little thing that had fallen apart, and bolted it firmly.
 
              Then he started his apparatus again. But he made sure this time that the thing would not be so defective. He wired the little nuts in place. And now in all his circuit there were only soldered joints or bolts with nuts wired solidly in place. And he turned his projector where it would send its beam harmlessly into the mountainside a half a mile away, and so started the set. 
 
              He watched his set, and it worked, so he did not look through the window where, half a mile away, a mighty mass of rock and earth and giant trees began to move in a ghastly silence down the hill. For seconds the thing moved in majestic silence, a whole section of the hill gliding downward, swifter and more swiftly. Then it broke in flying, smoking rock, crashing and roaring in monstrous shock. The shouts of men, the screams of women made him rise suddenly and step hastily across the room, not even pausing to shut off his machine.
 
              He fell with a sickening jar, heard the dull snap, felt the meteoring pain that shot up his leg to become a vast, unbearable ache. He tried to rise, and fell back whimpering softly, calling bewilderedly, mercifully numbed, as yet.
 
-
 
              It was hours before Ban found him there, in the dark little room, with only the faint glow of the heater tubes shining in the dark. The steady pounding of the Diesel had attracted him from the mystery there on the hillside that the men were looking at in awe and vague fear They wanted old Hugh, suddenly wondering where he was, who might explain this to them.
 
              Gently they lifted him up, unconscious now, and the old doctor showed them how to set the bone again, giving in words the skill his hands possessed to hands that had the strength his no longer held. Then they bound the leg, and straightened it, and beside him two women watched They fed him when he woke, feverish, mumbling.
 
              Ban shut off the experimental set, and started the transmitter. Through space his message leaped to other sets and found them deaf. This was not communication time.
 
              Morning came, and again Ban tried, but now the men came in. The mystery had vanished in the night. The rock was there, and the more distant, strangely truncated slope was visible beyond it, raw and harsh. But the strange thing had vanished. 
 
              Ban called again Schenectady answered finally, and to them Ban poured out the message: Hugh Thompson feverish and sick with a broken leg; the mountains moving and stirring, strange rocks down which Jeff Hurley shot, slipping without resistance till he brought up a hull on a great boulder outside the area of damage, damaged himself beyond repair—dead; the broken mountains—"
 
              And no mention of the set. For the men of that later day, even when trained somewhat did not so rapidly connect cause and effect. And in every mind, anyway, lurked the thought: the second expedition.
 
              Old Hugh woke later that afternoon, and they told him of the mystery, at his insistence carried him to the little room and his key. And from that position he saw the meaning of the thing.
 
              "Ban." he said suddenly, quite softly, "Ban, look along the axis of the paraboloid there, and tell me—"
 
              "Eh." said Ban, "the slippage is along that line. What do you suppose made that paraboloid line up with that damage? Some magnetism—"
 
              Old Hugh groaned softly. "Oh. Ban, can you believe nothing you see, either? Move that paraboloid one degree further toward the mountain, making sure no man is in its path—" 
 
              "But no, there will be half a hundred out there now. Never mind. I must think why. But first—start the transmitter."
 
              At the key he called, vainly for a long time. Schenectady answered after a while, and rapidly he told them of his mistake on the connection, and the damage involved. They would try in on a barren mountainside.
 
              His description was too accurate. Old Hugh said "Right through the wall." 
 
              They did not hear from Schenectady that day, or the next, as old Hugh grew more feverish, became delirious. Ban caught the weak, broken signals the third day. "—building as—gested. Something—ent wrong, for the entire bulding—apsed. Transmitter ruined, as—ell—set we—ade up. No power. Will—d more later. Greatest—cover—as ever made in hist—" And no more could he catch; so he put down what he got, and turned back to old Hugh, uncomprehending.
 
-
 
IV.
 
              Thirty years of harsh, rugged life lay behind old Hugh Somehow the fever abated, the pain lessoned as his sturdy old body rallied in defense. Slowly, he began to recover, and still no message came through from Schenectady, though two weeks passed. The women who cared for him had cleaned the room, and Ban told old Hugh, negligently, that the message he'd been unable to clear up had been thrown out.
 
              Old Hugh was busy thinking. But the problem eluded him Somehow, he was sure, he had destroyed some of the rock crystals to powder as he had hoped, yet he could not understand, it was beyond his belief that so tiny a power, a bare three horse power, could do so much damage. Surely, it seemed, it would have taken vastly more. But, perhaps it was some really rare constituent of the rock, rare but vastly important that held the secret, some unconsidered crystal that was the key log in the jam that made rock solid, vibrating in chance tune to his set, and vibrated to powder.
 
              He cursed that lost nut he knew must be guilty for his fall. A little rolling nut—but the feeling as he fell had been so strange—
 
              He didn't see his ragged, raveled clothes. When the women brought them back to him they had been carefully repaired, so all things must be where are all things are worked for and made by the sweat of man's brow and the craft of his hand. Perhaps they would have given him some little hint.
 
              But he itched to be at it again, determined now that, pointed to the skies, the thing must be safe. So he had the men bring in samples of every rock they could find at the great slide, and, when he could hobble again on his crutch with Ban's aid, he set the paraboloid on its back, and the rock specimens about it on wooden shelves, turning the power to a very low degree. Then he turned on the set that had not operated since he had fallen there by the window, and broken his leg as the mountain slid down.
 
              Slowly the tubes warmed up. He watched with interest and care the little stones on the little platform just under the low roof of the little wooden shack.
 
              Then the tubes were warm, and there were a great many slight pings of sound, and a very quiet, swift slip of the roof and the sodden heavy thrashing as the roof fell in. It was fortunate that the device was so effective, for the roof came in as separate shingles and boards.
 
              Old Hugh groaned as they dug him out, and reached a hand to feel the device that had done this. His leg hurt, his head ached abominably, his laboratory was a ruin, evidently, but he was not seriously hurt, nor was Ban. Ban's wife was crying and dabbing at his bleeding face, questioning frantically and tongue lashing old Hugh simultaneously. She was pale, and very scared, for the shack looked as though a monstrous giant had stepped heedlessly on it.
 
              Ban stared dazedly and bewilderedly at the wrecked laboratory. "I know," he said suddenly, looking owlishly at old Hugh. "What they said was 'building collapsed'. That was it." 
 
              Old Hugh laughed shakily. "A fine time to remember it, my boy. We can confirm their report."
 
              "And they said it was the greatest discovery in history. I'll bet that was it. Yes. I know it was. You've got the disintegration ray, Hugh!"
 
              Old Hugh shook his head. "It doesn't fit. Ban. It does the job, but I don't know why, nor how. That's never really safe. We must find out why."
 
              "Why ? We can work it."
 
              "Eh? How well? How much? I'm going back in there."
 
-
 
              Silently, other men began to clear the wreckage away, and with their efficient taciturn movements, more and more apparatus began to appear. Old Hugh interfered with them as he brought forth coils and condensers and little metal tubes, his soldering iron and the precious little alcohol soldering torch, a piece of dry, seasoned wood, a few condensers, the rotary converter. Miraculously, from the ruins, Ban brought the oscillograph.
 
              With gnarled, skilled fingers old Hugh built up the thing on his bit of board, a foot square with one-inch tubes and a gently hammered piece of annealed copper in the form of a bowl. They brought him, silently, the things he asked for, and silently stood watching.
 
              It formed under his fingers. At his command, Ban brought the storage battery they had built up from the sound parts of a dozen decrepit wrecks. Hugh attached his terminals, and the little converter whined. The tiny tubes grew warm and a wave from built up in the oscillograph.
 
              "A good research student would know just what to do. I think I know just what happened now, Ban, and the way to test it is to see if my theory will produce results. I have aimed this at the horizon. Ban, will you catch that little kid over then and place him on that bare patch?"
 
              Ban tried, and with the aid of three other men the struggling kid was brought and placed on the bald knoll. "He won't stay, Hugh."
 
              "Leave him and run at right angles to the beam, Ban. You others step away now." In a moment Ban ran—and old Hugh pressed his key. The running goat bleated suddenly, tumbled and slid along the ground, his feet threshing and struggling, bleating louder now, mortally terrified. For half a minute he struggled, flashing legs flying without result—then he was up and bouncing away like a thrown rubber ball. In moments the kid was nibbling grass, tossing his head back toward them, bleating defiantly.
 
              "Yes." said Hugh eyes flashing. "I was right."
 
              Open-mouthed, Ban stared at the little animal. The lean, silent men moved restlessly. "What did it, Hugh?" asked one at length. "That goat acted like he got on a cake of ice, and even then I never saw one of them surefooted little beasts slip like that."
 
              Old Hugh was disconnecting the battery. The rotary converter slowed from a whine to a drone, and stopped. He looked lovingly at the foot square board and the copper bowl and the little black tubes, like dull metal acorns, less than an inch high. "Yes, that's what broke my leg that day. I know now. Old Jim Duncan, you've been wanting to tear down the old wooden house there and haven't had the time to do it right and save the nails. Well—Ban, you pack the battery, will you?"
 
              Hugh set off down the grassy lane that was all the main street the clan had. At the end of the row was the old, rotting house, deserted, broken, preserved only so long by the original sound construction, and the fact that men who grubbed for every grain of food they ate had no time yet to tear it down carefully and pull the nails out straight and usable, keeping the boards, most of them, unbroken and sound.
 
-
 
              They followed him silently. Talking was not a highly developed art among these people, not as it had been when old Hugh was young Hugh. Ban set down the battery at Hugh's gesture and the old man laboriously set himself on the ground, his game leg sticking out before him. He connected the set, and the converter whined again. Old Hugh lined the copper bowl on the tumble-down house and pressed the key. A thousand thousand sharp pings, a sudden settling, a clamorous rattling of boards—the building was down, and dust swirled slowly.
 
              "Great heaven!" gasped Ban. Suddenly he was running forward toward the house and—through the beam. In an instant he was down, skittering along the ground, threshing arms and legs. Quite unhurt, evidently, but surprised, and suddenly embarrassed.
 
              Old Hugh cut off the key. Slowly, flushing. Ban rose to his feet, absolutely nude save for his leather belt, his leather shoes, a mass of thread and lint that reduced itself, as he moved, to individual hairs, all that remained of his clothes. A slow roll of laughter welled from the people. Then his wife was running forward, her face crimson, her eyes blazing wickedly at old Hugh as she glanced toward him in her swift passage.
 
              "What happened?" asked the unhappy Ban Norman.
 
              "I sort of think you better get dressed again, Ban, before you start gettin' questy," said a laconic, faintly humorous voice. "Looks like you wore out them clothes in a hell of a hurry."
 
              Ten minutes later Ban was back, his angry wife bustling at his side. A soft murmur of chuckles ran through the folk as they straightened from their work of gathering nails and screws and useful bits of metal from the old house. Long, straight boards, mostly unharmed, were being stacked to one side.
 
              Old Hugh looked at Ban with twinkling gray eyes "Maybe my puttering will be some use, yet. See?"
 
              On the ground before the humming little set a pile of lint was accumulating. The women were at work. Every old, worn-out bit of clothing in the clan had been brought and reduced to its original fibers in moments. "They can reweave them now, into new and useful material. And Ban, they are beginning to feel something else. Do you see all this little, little thing means?"
 
              "I see something it means, you old fool!" snapped diminutive, peppery Joan Norman. "It means I have to weave Ban Norman a new suit! First you tear down the house about Ban's ears, then you tear the clothes off his very back. I had to make that, and those you're wearing too, you muddle-witted ingrate. You have less sense than two-year-old Junior and don't use what you have! You and your messy batteries and coils and wires. Every day Ban comes home with holes in his things, and now—now you're not content with just making holes in them, you tear them all to pieces, right back to lint, and make a spectacle out of my Ban. And will you—"
 
-
 
              Gently, Ban picked up his wife and carried her back to the house. Ten minutes more and he was back, grinning. "She's peeved. But Hugh, what in the name of heavens have you got? I don't—"
 
              "It's the skin effect. Ban. I've figured it out now. That's why so little power does so much, so very much. Look, it induces those extreme frequencies in any conductor and almost anything is more or less of a conductor because of moisture in it, and those frequencies go, of course, to the surface. How they do it, I cannot guess. Yet, somehow, they rearrange the molecules that they become perfectly fluid, there just on the very surface, and absolutely destroy all friction."
 
              "Friction! But—" Ban gasped, and fell silent for a second. "But I do not understand—friction—"
 
              "Man has always thought of friction as his worst enemy, yet he cannot do without it. Look, your clothes fell apart in a moment, because the woven strands were held together by their friction. Even the knots were held by friction. The shed fell on us, as the house fell, because the friction that held the nails in was gone, and the nails, of course, sprang out. I was vastly tempted to turn it on the Diesel, and get along with oil, till I remembered—every bolt and nut would fly off as though a charge of explosive lay beneath it, for each bolt and each nut is held in place only by friction. In a hundredth of a second the Diesel would have become a mass of disassembled, oil-splattered parts. 
 
              "They know it over there, I think. We have lost some of our fear now, Ban, because—"
 
              "Then—then that little set there could tear down a small mountain! It needs no power, the weight and force of the mountain would do it all!"
 
              "This needs no power," said old Hugh, brushing about his head at the dull hum and buzz he took to be a fly.
 
              Only the low cries of the men over by the fallen house made him look up some five miles away, two or three miles up, hung two great, blackened, pointed cylinders. They buzzed like vast, angry insects, and pale, lambent flame rippled and played about their atomic exhausts.
 
              They seemed to move slowly, so far and so high there, as they drifted across country. Then one twisted and dipped in its course. A landing wave of warmth seemed to reach down to them; the men by the house dropped their tools and the lumber they carried. They ran to their homes. Already women and children were coming out, joining their men and vanishing in the greed depths of the wood.
 
              Old Hugh's eyes were keen and bright as be looked up into Ban's dull, racked face. "Oh Lord." said Ban, and turned suddenly toward the clan center, toward his home. His wife was coming out, crying for him, little Junior in her arms. Ban ran swiftly to them The feeling of warmth and heat made him sluggish, he realized suddenly as he ran to them.
 
              Old Hugh looked after him, and turned back, a lone little figure squatted awkwardly with his broken leg stretched out before him. From the wood came softly muffled cries. Only two words seemed to filter through—"second expedition."
 
              Old Hugh stirred beside his softly humming little board; the old, patched battery; six little metal acorns, warm to the touch; a little copper bowl. Old Hugh's eyes were bleak and dark as he looked along the edge of the board and wondered what power he actually had in his tiny, futilely whining bit of wood and metal and insulation.
 
              An unbearable violet flame leaped suddenly in the skies, shrieking a thousand feet in the air. A rain of black metal separated from a solid clump to spread in a long, stretching line that reached down and down in masses to the waiting earth. It settled at the base of a giant rock, finally, as a second long rain of metal reached down and down.
 
              Somehow, miraculously, living, moving parts separated themselves and stood a moment, bewildered by sudden helplessness, perhaps, pawing at the broken wreckage, glinting peculiarly like an iridescent metal in the afternoon sun. The old man hobbled to a higher knoll, dragging the heavy battery and the little bit of wood and metal and insulation.
 
              The great cliff stirred, moved. The afternoon quiet exploded to the vast, angry mutter of the mountain. Annoyed, it seemed to settle more comfortably over the spot where, iridescently, purple things had moved.
 
-
 
V.
 
              Ban looked at the doorway of the wrecked shed cautiously. The Diesel was humming rhythmically, and the whine of the generator sounded sharply on the quiet, late-afternoon air of the deserted little settlement. Old Hugh was propped up on three broken boards; his game leg tenderly rested on a fourth. On the bench beside him was the rough, dry board, and on the floor the old decrepit storage battery. There were soft, quick hisses and buzzes, coming from the loud-speakers on the table—a rather dented and battered loud-speaker, but functioning.
 
              Ban listened to the familiar code, "—already," it spelled out to him. "There were eight here, thirty more came this morning. Detroit has sent three of the rocket machines, and five of the frictionless, welded tank machines have crossed the country. They left an anti-friction projector set in each clan village they passed.
 
              "We believe those two ships you destroyed were the last of the American fleet. Our new set though, caught a European station never before heard. We cannot get through to them apparently, till the new transmitter is finished to-morrow, because they have no receivers as sensitive as ours. But one of the Detroit rockets is making the one-way crossing to-night, though unable to return till fuel is developed there.
 
              "Undoubtedly, however, our strong point of resistance here will protect Europe by drawing all the Granthee fire. The tank machines ring up at a distance of thirty miles, and the rockets are waiting.
 
              "Detroit is preparing thirty-five more now, for production has been vastly speeded since the frictionless machine tools went into operation. Have your clansmen returned?"
 
-
 
              The speaker fell silent. Old Hugh reached out a firm hand to the key, and Ban listened to his swift keying. "One so far, at any rate. They will drift in now, for their fear is gone. He has brought in a sample of the Granthee hand weapon, powered by atomic energy, I see. He is beside me now—Ban Norman—so, if your rocket will come for me, I can join you in three hours. Ban Norman knows the language of the key; he can teach it to others."
 
              "You said no others would learn, and Norman was weakening." sputtered the little dented speaker.
 
              "Others will learn now. Another has come, and is watching through the broken window. He is trying to understand now. In six months we will have fifty trained operators, and perhaps ten men who can hook up apparatus."
 
              "That is good. Hugh Thompson Detroit just sent word that the rocket has taken off to pick you up. We will deliver the tank machine and the medicines you asked for in three days or so, the gang plow in two weeks. Can Ban Norman take the key now?"
 
              "Yes," said Ban Norman softly. "Going to—Schenectady—Detroit—in three hours, Old Hugh—"
 
              "What—what does it say?" asked the keen-eyed face at the window.
 
              "It says, young Jim Duncan," old Hugh replied slowly, as Ban Norman slipped eagerly over to the key, "that the Granthee have suffered severe frictional losses, and—that man's hesitation is over, and not his civilization."
 
 
 
 
The End
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