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A story that disproves the law of conservation of energy.
 
-
 
              Kent Barret looked down from the port of the metal hull with a strangely tense, yet calm, smile. Not above a score of people were below, on the concrete starting surface. Three of his engineers, a lawyer, a protesting elderly gentleman, a heavy, uncomfortable-looking deputy sheriff, and half a dozen ironically grinning newsmen. There was a steadily grinding news camera catching the absurd scene, while the cameraman looked on smiling.
 
              "But. Mr. Barret," snapped the elderly gentleman in an outraged voice, "do you realize that you will be held in contempt of court—contempt of court, mind you, is an offense for which you will be jailed—if you disobey this injunction and attempt to fly that ship?"
 
              Barret's deep, pleasant voice answered pleasantly: "I'm sorry Mr. Gethry, but you too must remember that I have worked for this moment for nearly thirty years. I fully intend to sail out into space—"
 
              "But," Gethry interrupted angrily, "it is sheer suicide! You yourself have admitted that it is insanely suicidal!"
 
              "No," replied Barret, smiling: "not 'insanely suicidal'—merely suicidal. Admittedly, I can't come back. There a difference, however, between an insanely suicidal venture and one that is merely suicidal." Barret's pleasant smile widened as he glanced at the grinning news men. "And this venture is merely suicidal.
 
              "You see, you are in a rather peculiar position. You, and your Protect-a-life Society, hare obtained an injunction halting me on penalty of contempt of court, hut you can do nothing legally till I am in contempt of court, and I shall not be till I sail. When I have sailed, I am then in contempt of court, and you can do something legally—but really, you'll find it exceedingly difficult to do anything practical.
 
              "I happen to represent a sort of irresistible force. That force is mankind's determination to reach other planets. Unfortunately, man was born on the wrong planet—Earth, and when the universe was designed it was so arranged that the energy of combustion of hydrogen and oxygen should be such, per pound, as would barely lift one pound of the mixture to the Moon.
 
              "By means of this large and expensive device I shall presently find myself penniless—but marooned on the Moon, and. frankly, quite unable to get back. There is a certain number of foot pounds of work required to lift a body through the two hundred and some odd thousands of miles of space to the point where Earth's gravity and Moon's gravity cancel each other, and a certain additional number of foot pounds of energy required to lower a body from that point to the surface of the Moon.
 
              "Now it just so happens that that number is almost exactly equal to the energy of a hydro-oxygen flame. The result is—I can barely make the trip. I shall land with about three days supply of oxygen, after a brief and flaming ride. Actually, the three days oxygen, and the weight of the ship is moved only at the expense of being able to more not a mile after I land."
 
              "What possible good will it do?" snapped Gethry.
 
              "Oh. I don't know. Bet it will satisfy me." Barret smiled. "Besides, landing at the extreme edge of the known section, as I intend. I shall be able to send back a great deal of highly interesting data. I hope so, at any rate. Besides, since it takes no energy to cruise in an orbit, I shall be the first man to seek the dark side of the Moon.
 
              "Funny name for it really—it gets just as much sunlight as the other side, only because man can't see it, he calls it the dark side. Or maybe because it never gets any Earthlight. At any rate, I shall be able to make some sort of report. The broadcasting stations will be handling reports presently, I suspect, so you can listen in. I'll even send you a last, personal message to assure you that life is not always the highest value, no matter what you may insist."
 
              "Why—it is; it must be! What can have higher value? What is anything worth if you cannot enjoy it?"
 
              "Mr. Gethry. have you. perhaps, a son?"
 
              "Yes—yes. I have—"
 
              "Then you know that there is something in this quite material world that has a higher value to you than your own life."
 
              Barret smiled again at the news men, his gray eyes twinkling. "At any rate, because the mutual affinity of hydrogen and oxygen is what it is, and because the surface acceleration due to gravity is thirty-two feet per second, and because the inverse square law applies just as well under Einsteinian laws as under Newtonian. I simply can't make a trip there and back, so I'm going to make a trip there."
 
              "But you are young—only thirty-seven—perhaps it may be but a year or two before some one will invent a more powerful gasoline, or whatever it is you use, that can take you both ways."
 
              "That," replied Barret sorrowfully, "is what I devoted the first twenty-nine years of my life to; that is why in 1943 I made my first hundred thousand on acetolene fuel for the gas engine—one hundred miles in every, gallon—won't you try a tankful?"
 
              "I use it," snapped Gethry, "naturally. A man so brilliant as you are should see that his life is too valuable."
 
              "Ah—he recommends I ask some one else to do what I'm afraid to."
 
              "No. no!" Gethry snapped excitedly. "I don't—of course I don't! But can't you make some new and better acetolene or something?"
 
              "Unfortunately, chemistry doesn't work that way. Acetolene is a derivate of acetylene—C2H2—and acetylene has a negative heat of formation about equal to the heat of formation of water—in other words, acetylene breaks down to pure carbon and hydrogen and gives off as much energy as hydrogen and oxygen do when they bum.
 
              "That would be the limiting amount of energy any such fuel could hate, per pound and unfortunately, even with this negative heat of formation, oxygen and hydrogen alone give more energy per pound. The fuel that can't be beat—I tried a tankful."
 
              Barret's smile widened again momentarily. "For instance—even an injunction can't beat it. But the round trip from Earth to Moon and back does. I am sorry to report. There is no possibility, I am sorry to say of finding a fuel which contains more energy per pound."
 
              Gethry turned to the stolid deputy sheriff accompanying him. "Mr. Deputy. I demand that you stop him somehow."
 
              The lawyer spoke up for the first time: "Sorry. Mr. Gethry. my client claims his legal rights—the deputy cannot annoy or interfere with his business to long as he has not violated the order, of the injunction."
 
-
 
              Kent Barret smiled once more as he ducked his head back into the metal shell to look at his instruments.
 
              In a few seconds he looked out again. "At any rate. I'm afraid my time is about up."
 
              There was a slow milling among the men on the ground, voices rose from a soft whisper of sound to a rustling murmur that drowned out old Forrest Gethry's complaints. Slowly, the men moved away toward the concrete structure which was to  house and protect them during the flaming start.
 
              Kent Barret watched them with his slow smile till Gethry had been urged, protesting, into the domed, fireproof structure. Then he turned to his instruments.
 
              There were few, in comparison to an ordinary airplane, even. Eight simple fuel gauges, three dimensional-position indicators, an accelerometer, a barometer, and a speed indicator.
 
              That last he caressed lovingly—it represented a half year of fruitless work, till a quite-untrained friend had made a blundering remark about "have them send you your speed by radio or something."
 
              It was, as the friend had stated it, quite a cockeyed idea, inasmuch as the problem in the first place was to measure it, but the mere idea of radio had somehow clicked, and. characteristically, the human mind had seen the solution complete.
 
              The result was a short-wave radio beam, housed in that domed structure, which sent a constant call on an exactly determined frequency, a wave length of only half a meter, projected as a beam.
 
              A small set picked it up on the ship, and that set was so arranged that, as the speed of the ship increased, and the Doppler effect lowered the apparent frequency, one element would automatically be kept in tune, while-a standard oscillating crystal would maintain a fixed comparison frequency.
 
              The difference between these would be read directly as a velocity accurate to five hundredths of a mile a second— an error of only one or two thousand miles an hour.
 
              It was a highly important device. That, the accelerometer, and the chronometer, would regulate the flight. He was due to start in eleven and three fourths minutes now. The velocitometer was the real trick—in fact it was the mechanical beam that would take over when he started. That, and the electrothermostat.
 
              Rapidly Barret's mind ran over the process, checking for the millionth time—his gray eyes creased and deep-set as he glanced sharply at the instruments in turn. At the take-off. the accelerometer would regulate the fuel valves to maintain an acceleration of four gravities, until the hull of the ship began to heat, and the electrothermostat cut down the acceleration
 
              Then as the ship rose beyond the air. to open space, the thermostat would open the valves again with the cooling of the ship the accelerometer would have complete charge, and the acceleration of four gravities would be maintained automatically, until the velocity determined on—6.05 miles per second-was reached.
 
              Then the velocitometer apparatus would close the valves automatically, and the ship would dart on, weightless. And at an average speed of nearly two miles a second, about one hundred thousand seconds would be required to reach and maintain his orbit about the Moon, about a little more than a single day of his life—what a day!
 
-
 
              With an exultant stretch, Barret took a last look about, glanced at the red mark on the chronometer set in the tiny, domed, heavily braced ceiling, and cramped himself into his acceleration bunk.
 
              It wasn't for sleeping. Kent Barret didn't intend to do any sleeping in the four brief, glorious days. Just a few tablets of anital and hang the exhaustion that followed! He'd be ultimately exhausted, anyway, by then.
 
              Settled, his eyes on the chronometer in the roof directly before his eyes. Barret watched the hand reach the mark—and pulled the trip cord. Something buzzed angrily, like a whole nest of hornets, then the world dissolved in stars and blankness and roaring sound.
 
              Barret was unconscious in an instant as the rocket leaped into speed and roared up on a tower of washing blue flame. He was unconscious of the awful shriek of ruptured air as the thing flung itself upward, the constant, swift-acting thrusts of the gyroscopes steadying its wabbling course against the top-heavy action of the rocket thrust solely from the rear.
 
              But he almost regained consciousness as, for nearly a minute, it drifted up. its outer coat nearly red-hot from air friction, its rocket tubes white-hot, and shut off by the thermostat apparatus. Then he sank deeper into unconsciousness as the thrust roared out again, and the shriek of air died away, with the last fringes of Earth's blanket.
 
              Then the roar continued very steady and very loud in the metal ship. The tiny cabin grew hot, automatic fans turned on Barret as be slept, and perspiration oozed from him. Air-conditioning apparatus that could dry the air till that of the Sahara seemed jungle-humid in comparison went into action, chemically soaking the water from the air.
 
              Cooling was an impossibility, since any refrigerating apparatus merely pumps heat from one place to another, and in this isolated mite in space, there was no "other place" But the man had, thanks to nature, a cooling system quite adequate.
 
              The temperature rose in that ovenlike cabin till it reached 273 degrees Fahrenheit, a few dull explosions sounded as canned food exploded when the water inside passed the boiling point, but the nan remained inert—and unharmed. The fans had cut down, to a mere slight breeze, a movement of that superheated air as thermostat devices operated.
 
              Kent Barret was not the first man to live in an oven for a short time. For less of a bet than this, men had stood in ovens while meat was roasted beside them.
 
              But when the eternal roar stopped suddenly, within a few minutes the man, floating now weightless in the air, sneezed violently, and awakened convulsively to find a boiling hot tomato floating in the air near him and stinging bits of hot metal and tomato on his hands and arms.
 
              There was silence and terrific heat here now. Only the faint click of a relay here or there. Only the faint chick of—— Kent Barret stared at the roof. The chronometer was motionless.
Slowly his eyes narrowed, the keen mind was startled and worried—without his chronometer—his only good chronometer since they were necessarily so heavy—
 
              "I'll be damned—we tested the thing against heat—we tested it against accelerations, but like a flock of colossal blockheads we didn't test k against heat and acceleration!"
 
              The heavy acceleration, the burning heat—and the film of oil, perhaps, had departed. Perhaps the temper had been drawn from the hairspring. Anyway, it was useless. Perhaps other apparatus had failed—
 
              Barret twisted around, stooped the tomato out of his way, and with the kiss of his air rocket he maneuvered toward the control board. There was a butterfly net suspended there for just such emergencies as these, and in a few seconds he had raked the dangerously hot tomatoes out of the air and thrust them in the closed garbage shoot.
 
              Then he made an examination. With a gasp of dismay he stared at his fuel gauges. They showed, as they should, that his landing fuel was all there—the fuel which should land him on the Moon, but they showed that far more of his starting fuel remained than should.
 
-
 
              BARRET drew himself down into his chair and slowly pulled the strap across. Thoughtfully be looked over the fuel gauges again. Something had gone very wrong. He looked at his velocitometer and then looked again. He sighed gently.
 
              That was what had gone wrong. It read 6.05, exactly as it should, but Barret had made too many exact calculations to be deceived. That meant a kinetic energy of such a value that, to supply it, all the energy of his fuel would have been required. There simply wasn't that much energy locked up in the amount of fuel which bad been burned, so that meant that the velocitometer had gone wrong.-
 
              With a slow determination Barret reached out toward a little balsa-wood rack Five white cylinders rested beside a bit of folded paper. With motions almost grim be took one of the five white cylinders, stuck it in his mouth, and lighted his cigarette. Cigarettes were very precious, because oxygen was. It was surprising, though, how they aided thought.
 
              "In the first place." Barret said, half aloud, trying unsuccessfully to scan back in the weightless ship, and watching in annoyance as the cigarette smoke refused to rise, but became a growing cloud about the end of the cylinder. "I suspect I'm—er—not sunk exactly, just lost. My instruments are now quite cockeyed; I don't know when I am, or even where.
 
              "I can, of course, get a time signal. I might even get a velocity signal, though I haven't any proper radio apparatus Bit I have been carrying a load of several tons of fuel against Earth's gravity for a long distance, and it's pulling me down. In fact, I might say it's getting me down.
 
              "Lifting the fuel unnecessary miles, probably thousands of miles, means I won't have energy enough left to do the trick-He puffed gently, and blew away the doughnut -shaped cloud of smoke that hung almost motionless around his cigarette. The place wasn't so hot now; it was cooling swiftly.
 
              "Perhaps a little information would be of service"
 
              Barret turned to his sending apparatus thoughtfully and looked then at the velocitometer.
 
              'It must be doing something, at any rate. Maybe it would receive code."
 
              Thoughtfully be rose and cut off a switch which disconnected the automatic velocitometer controls. Then be returned and started his own radio apparatus.
 
              He called four times before sending a message. Then he asked them to signal with the velocitometer beam. He hadn't intended receiving messages. But now he had to. Abruptly he saw the velocitometer needle flop to the end of its run and quiver excitedly.
 
              Barret shook his head with slow judgment. "No." he muttered judiciously, "it won't get you anywhere to get all excited like that."
 
              He turned to his own key.
 
              "Don't get excited—the needle can't follow. Send about two signals a second. I suppose yon asked what's wrong. The answer is that I don't know. The clock stopped. Apparently the velocitometer did too. It says I'm making the speed, but I've got more fuel left than I should have by a large margin.
 
              "First, I want a time signal My pocket watch stopped during the acceleration, but it's going again. My body kept it cool. Then, if you can slow down that jabber so that the needle doesn't get a hot box, get some instruments on me and see what I'm doing. I can't even see Earth from this position.
 
              "I told you that periscope rig would fold up when I went through the atmosphere, and it did. My flap valve sealed it off though, so no damage done, except I can't see back. Old Luna looks much the same, and Sirius is so bright I thought it was a lighthouse. Right now I want to know what to do.
 
              "Time," flickered the needle slowly and with pomp, as though it overestimated its importance in the scheme of things. "1:48:30 when I sent the long signal—"
 
              The needle flopped, and Barret noted it. He set his watch carefully.
 
              "We were watching you. Seemed to cut off rockets too soon. Not more than minutes or so, though. Checking by instruments. Green Bay and Mount Wilson looking your way with small, accurate instruments."
 
              The needle began to speed up gradually through the message.. Barret grinned and turned to his- own key again.
 
              "I know how hard it is to send slow, but really. Paul, you'll melt a bearing. Tie a needle in your own circuit and judge your speed by it. When it flickers I can't read it. One way it gives me the jitters watching it; the other it gives me nothing at all."
 
              "Sorry—observatories reporting. Say velocity neighborhood of 6.0325 miles per second. Say sorry can't be accurate as observations take time." The needle flickered in the radio laugh-signal.
 
              "Ask them if they measured by the second rivet on the right seam or the fifth rivet on the tail guide. My blasted says 6.1 m.p.s minus. Can this blasted thing be right?"
 
              "Maybe the trouble is with fuel gauges."
 
              "So. Checked on that. Can calculations we made be wrong? Shut up. Want to work."
 
              Barret moved sharply to his pencil and paper.
 
-
 
              IN FIVE minutes Barret had the figures down that represented the energy needed to escape the Earth's attraction with the aid of the Moon's pull; then the energy represented by the hydrogen fuel he had carried. They were almost exactly equal, the hydro-oxygen representing a very slight margin of safety.
 
              But the fuel gauge showed a far greater quantity. And the highly accurate observations, not merely of his own instruments, but of the observatories on Earth, showed something very remarkable. A careful calculation of kinetic energy showed quite conclusively, even when he used Einstein's relativity kinetic-energy formula, that he and his ship now possessed about twenty per cent more kinetic energy and potential energy than there had been in the fuel with which he started.
 
              Kent Barret squinted one eye at the figures. "I have heard." he said judiciously, "that figures don t lie, but that liars figure. That makes one of us a liar. I didn't start out to create energy, nor to break the law of the conservation of energy, even if I did start out in contempt of court.
 
              "The present situation would indicate that I am not only contemptible in the eyes of the court, but even the laws of the universe hold me so low they don't bother with me. I can scarcely conceive of a special dispensation."
 
              Barret turned to his transmitter.
 
              "Paul, have you done any figuring?" he asked.
 
              The needle flickered. "Yes. Your fuel gauge is stuck, or you've broken the law of conservation of energy."
 
              "Find out," directed Barret, "who has charge of the enforcement of that law." A sudden understanding had come to him as he watched the flickering needle. His eyes were shining, a light of immense enjoyment was in them. "I've broken that law! And—I'm going to tell you something. Remember you wanted to know why I named this thing the Ghost! You objected that it was not as silent as a ghost."
 
              "Yes—why?"
 
              "I've got a new name for it. I called it the Ghost because it was unearthly—or at least intended to be. The new name is the Irrelevant. Look it up in a dictionary while I do some calculating, and ask the observatories to do some accurate checking. In about five minutes I'm going to burn exactly one hundred pounds of hydro-oxygen mixture.
 
-
 
              BACK ON EARTH Paul Rilan looked blankly at the clustered news men as the message came through.
 
              "Does anybody know the answer to that bum joke?" he asked plaintively. Think it over while I wire the observatories."
 
              Paul turned again to the key and pounded out a swift message to the observatories. In a few seconds an answer came back giving Barret's exact speed. The news men were clustered around a little dictionary extracted from a small bookshelf at one end of the scantily furnished office.
 
              "Here." said Brady of the Banner, "irrational—that would make sense in this connection, but it's the wrong word—here it is—'irrelevant; not relevant or opposite: impertinent.' Hmm—the thing is impertinent to try that trick; it is impertinent to shatter the known laws of physics, especially the law of conservation of energy, but it isn't illuminating. What in blares does he mean?"
 
              "You ask him?" suggested Rilan sourly. "He never would tell me. I'm busy relaying the observatory answers, and it gives me the blue willies to key at a rate like this. I forget where I am. Shut up!"
 
              Kent Barrel read off the observatory figures carefully, and noted them down. Then he started his controls and, with the aid of his exact metering devices, fed into his rocket exactly one hundred pounds of the mixture, and listened to the contented roar of the great tubes. The temperature, which had fallen to 104-1/2 degrees, promptly climbed to 114-1/4, but for some few seconds Barret had a full two Earth-gravity accelerations.
 
              Then silence and weightlessness returned. Barret contentedly went on with his figures, with half an eye on the velocitometer needle. Presently it began to flicker. It was bringing the reports of the observatory on his increase of speed, measured with the enormous exactitude of which the great instruments were capable.
 
              "My theory is right," Barret signaled happily "My predictions checked with the observatory figures to the fourth decimal place. The ship it Irrelevant."
 
              "What do you mean by that?" demanded the needle.
 
              Barret smiled slowly and contentedly as he reexamined his instruments. "I'll tell you when I come back!" he sent.
 
-
 
              THE LANDING on the Moon was much easier than Barret bad expected it to be, now that he knew the secret of space. And it was not hard to leave after only two days, for he had accumulated a vast amount of data. And as he had predicted, there was quite sufficient fuel reserve now to carry him away from the Moon.
 
              After that, of course, it was easy; not exactly for beginners, was the parachute decent he made into the Atlantic with the aid of a rather patched and scanty parachute.
 
              "It was a fine ride, but kind of cold," he said, grinning, when the tug picked him up. "I had to leave the Irrelevant when I was in the upper stratosphere. This suit was designed for use on the Moon, and in sunlight, where heat was more of a problem than cold, so it wasn't too warm. I fell at about seven hundred miles an hour at first, so I got through the coldest part pretty quickly, and by the time the air was thick enough to stop the parachute, it began to get warm enough to live m.
 
              "Kent—you did get back!" Paul Rilan shook his wet hand with a tremendous gladness "But why—where were our figures wrong? You haven't yet told me how you did it."
 
              "Paul, we're millionaires! I have invented an engine that generates more power than it uses."
 
              "How—how?" demanded the exasperated engineer.
 
              "The Irrelevants. They aren't relative. That's where we went wrong. Listen. Paul, the Earth has an enormous magnetic field—I measured it out there, you know. It's my field coil—my field magnet. All I need is an armature out there in space, an armature with great metal-wire coils cutting those bases of force and. presto, a generator!"
 
              "You mean a space ship—carrying coils to cut the magnetic force of the Earth r
 
              "Certainly—there's no friction, save the magnetic resistance to use energy. We'll build in out of synthetic plastics that are almost as hard and strong as metal, bat have no electrical conductivity and no magnetic resistance, so all the resistance will be in the great coils, and they'll turn it into electric power. Drive the power plant in an orbit with rockets."
 
              "Bat why? Why do all that? How does the thing work!"
 
              "A rocket." replied Barret slowly, his eyes twinkling, "isn't relevant—or, more correctly, relative. It isn't relative Is anything in its drive. You can correctly say that an automobile is going two hundred miles an hour, or that an airplane is going four hundred, but you can't correctly say that a rocket is going ten miles a second when it's in space—because it isn't. There is no absolute rest and no absolute velocity.
 
              "Now the curious thing is, you can say that a rocket is traveling ten miles a second relative to the Earth, but with absolutely equal truth you can say that it's traveling fifty miles a second relative to Mars or Jupiter or some other planet. You have no more right to relate its velocity to Earth, once it leaves Earth's atmosphere, than to relate it to Mars
 
              "And here it where the law of conservation of energy piles up on the rocks. Kinetic energy is measured by the square of the velocity. When an automobile accelerates, it pushes against the Earth. If it can do one thousand foot pounds of work per second, then it's traveling ten feet a second, it pushes with a force of one hundred pounds, but when it's going one hundred feet a second, it can push with only ten pounds, because it is pushing against a surface which is rapidly retreating beneath it.
 
              "But a rocket pushes on its own discharged gases. No matter how fast that rocket may be traveling in relation to some other object, it's always traveling at the same rate relative to its discharged gases, on which it pushes, and its reaction, or force, remains constant.
 
              "My ship burned fuel, let's say at the rate of ten pounds a second. It didn't make the slightest difference how fast the ship happened to be traveling is relation to something quite apart and outside, such as the Earth, the gases fed into the rocket chamber at exactly the same rate, and they burned with exactly the same energy, and they pushed with exactly the same force
 
              "Now comes the catch. If the ship was traveling ten feet a second relative to Earth, and the push was one thousand pounds, then those ten pounds of fuel did ten thousand foot of work. But if the ship just happened to be traveling at a rate of ten miles a second, then those same gases, burning at the same rate, in the same way, did 5,280,000 foot pounds of work.
 
              "But there isn't that much energy in ten pounds of hydrogen!" gasped Rilan.
 
              "Well. the ship was traveling fifteen thousand miles a second relative to the more distant nebulae." Barret replied, his eyes laughing, "and so at the same time, those same molecules of gas were doing work at the rate of—let's see— 15,000 times 5,280 times 1,000—that's seventy-nine billion, two hundred million foot pounds of hydro-oxygen gas, am I right?"
 
              "Ow! You're cockeyed; you must be!"
 
              "Well. I went to the Moon and back on a supply of fuel that was very barely enough to get there. You see, if I set up those power plants, as I intend to, I shall simply take advantage of the fact that their drive is not relative to the Earth, and their generating apparatus is relative.
 
              "It will he just as successful as a crook—the drive apparatus is a crook, working outside the laws of relativity, while the honest generating equipment it forced to stay within the law—and we collect the percentage. Jupiter would be more profitable—the higher the orbital speed, the more superefficient the thing becomes.
 
              "But—that's why I asked you to find out who enforces the law of conservation of energy. Until he shows up, I guess we can get away with it."
 
 
 
The End
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