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Ancient myths armed powerful gods with death rays. The long list of thunder gods on Wikipedia—the unruly mirror of our culture—covers the globe and history, ranging from Zeus, the king of the Greek gods, to heavy metal musician Gene Simmons, whose trademark song for KISS is “God of Thunder.”1 The ancients didn't understand the nature of lightning, but they knew and feared it. To them, lightning was the first directed-energy weapon, hurled by the gods to smite the evil, the unworthy, or those who had annoyed them. The flash of light came first, and if the strike was close, the bang and an explosive burst of energy followed almost instantly, shattering and igniting trees and killing people.


Lightning follows a zigzag path across the sky. A laser beam is an unerringly straight line through the air. Both are directed energy, but nature directs electricity differently than light. Death rays are modern myths, updated versions of the mythic bolts hurled by mythic ancient gods, born more than a century ago at a time when scientists were puzzling over new discoveries from X-rays to radio waves, inventors were seeking new weapons of war, and storytellers were looking for thrilling new ways to entertain their audiences.


The laser is a newcomer, invented in 1960 by Theodore Maiman, a young physicist who built on Albert Einstein's new physics and the work of others. He had high hopes for uses of his new discovery in research, communications, industry, and medicine when he announced it at a Manhattan press conference. But he was dismayed after he returned home to Los Angeles to find that newspaper headlines were mostly variations on “LA Man Discovers Science Fiction Death Ray.”2 This chapter tells the origins of the death-ray myth that waited for Maiman's new invention.




ARCHIMEDES AND THE BURNING MIRRORS


The oldest and most intriguing tale of using light as a weapon involves Archimedes, a legendary figure often considered the greatest mathematician and engineer of ancient times. He lived in Syracuse, a Greek city in what is now Sicily, at a time when Rome was expanding its power. When the Romans began threatening Syracuse in 215 BCE, Archimedes designed a series of war engines that used catapults, Greek fire, and other mechanisms to fend them off. Also he is said to have orchestrated the use of a large array of mirrors to focus sunlight onto Roman ships in the harbor, igniting them and saving Syracuse. Yet Archimedes failed to find an ultimate weapon to stop the siege, and the Romans sacked the city in 212 BCE, with Archimedes among the casualties.3


Or so the story goes. Although historical records from ancient times exist, they are incomplete, mixed with legend, and often unreliable. “Archimedes was so famous that legends clung to him,” wrote Stanford historian Reviel Netz. He added that after 2,200 years, “how are we to separate history from legend?”4


We know that the Greeks knew that lenses or curved mirrors can focus sunlight to ignite a fire. The Greek geometer Euclid wrote about optics but mainly viewed it as the geometry of light rays. Archimedes also wrote about optics, but few of his writings survive. Most ancient Greek writings on optics are about the geometry of light rays and Greek theories of vision, which are bizarre by modern standards, considering light a form of fire that some held originated in the eyes.5


The only solid facts we know about the life of Archimedes are that he lived and worked in Syracuse and died there in 212 BCE when the city fell to the Romans. The standard story of his death comes from the Roman biographer Plutarch, who tells that a Roman soldier sacking the city came upon Archimedes sitting in the sand, working on a problem. The soldier demanded that Archimedes get up and go with him to meet the Roman general Marcellus. Plutarch wrote that when Archimedes refused to get up until he had solved the problem, the soldier lost his temper and killed the mathematician with his sword. Yet historian Reviel Netz says we really don't know how Archimedes died, because even Plutarch mentioned other accounts.6


The most famous Archimedes story tells how he jumped from his bath and ran down the street naked, shouting “eureka” because he had realized how to measure the volume of a crown by watching water spill from his bath. It's a charming story that makes Archimedes the prototype for the eccentric scientist. Yet Netz calls it unlikely because it was first mentioned as a historical anecdote in a book on architecture written some two hundred years later by Vitruvius, whom he considers “not a very reliable historian.”7


The story of Archimedes and setting Roman ships afire is even more dubious to modern historians. Contemporary reports describe the siege and identify Archimedes as the engineer behind the city's fortifications and battle gear. Yet the earliest account of him using mirrors to burn Roman ships was written in the twelfth century by Johannes Tzetzes. “What he has to say about Archimedes comes from a gossipy, fanciful poem,” Netz writes.8 After a detailed analysis of known sources, British scholar Dennis L. Simms concluded the burning mirrors story was “assembled by a series of misunderstandings” over the centuries, based on the reputation of Archimedes and poor translations of the scanty surviving records.9


Yet, as the scientific adage goes, “the absence of evidence is not the evidence of absence.” Just because we lack definitive evidence that Archimedes set the Roman ships afire, we can't conclude that it was impossible. We simply don't know that much about events 2,200 years ago.


We now know that the ancient Greeks had some surprisingly sophisticated machinery, such as the remarkable Antikythera mechanism recovered in 1900 from an ancient shipwreck off a Greek island. The bronze mechanism was severely corroded after two millennia in the ocean, but studies with modern instruments revealed it was a geared device that might have been a clock or a mechanical model of movement of the planets in the sky called an orrery.10 Inscriptions on the device show it was made about 125 years after Archimedes died, and probably lost a few years later when the ship sank. It might have been a replica of a mechanical bronze sphere that Archimedes was said to have made to reproduce the motion of the planets, which the Roman general Marcellus had brought to Rome after conquering Syracuse. X-ray studies of the Antikythera device indicate it could have predicted solar and lunar eclipses as well as the motion of the sun, moon, and planets. Think of it as an ancient mechanical computer.11 If such a sophisticated machine could be built over 2,000 years ago, isn't it worth testing if Archimedes could have ignited Roman ships?




In fact, scientists have been intrigued by the legend as far back as the eighteenth century, and some have done the properly scientific approach of experimenting. In 1747 the French naturalist George Louis Leclerc, comte de Buffon, focused an array of 168 mirrors, each about the size of a sheet of paper, on planks 150 feet (forty-six meters) away. He reported success.12 More than two centuries later, Greek scientist Ioannis Sakkis gave about sixty Greek soldiers oblong mirrors three by five feet wide, and they ignited a wooden ship at roughly the same distance as Buffon.13


Proper science requires verifying experiments by repeating them, and the MythBusters television series couldn't resist the challenge, which they tackled in an episode that first aired on September 29, 2004. Their verdict: “In order to have any effect, the mirror would have to be impractically large, and even then, the temperature of wood only raised a few degrees. On the Discovery website, however, a challenge was thrown out to the viewers to come up with an experiment to prove it plausible, and so far, a few of the entries seem to have done so. When all the tests were completed, the myth was conclusively busted.”14


In the fall of 2005, an MIT class in product engineering processes tried their own experiments. They set up an array of folding chairs in a courtyard, set one-foot-square mirrors in each one, and moved the mirrors so they pointed at the same spot on a wooden profile of a boat about a hundred feet away. The instructors thought the experiment might work, but most of the students were skeptical.


The sun didn't cooperate on the first day, so a few days later they set up the mirrors on the roof of a campus garage. They finally got the sun to cooperate on October 5. At first they saw some smoke but no charring. Clouds got in the way, and the sun moved, so they had to move the boat. Finally the sun reached a clear patch of sky, and they saw serious smoke. Then carbon in the wood began burning, meaning the sun-heated surface had reached at least 750 degrees Fahrenheit. Fumes began evaporating from the wood. Then, in a flash, the wood ignited (see photo insert), less than ten minutes after the sun had reached a clear patch, burning a hole through the planks before the group smothered the fire. So they announced they had busted MythBusters.15


Then MIT students and the instructors flew to San Francisco and ran a joint test on Saturday, October 22, in San Francisco, where MythBusters is based. They aimed their mirrors at an eighty-year-old fishing boat, which had sunk earlier but had been recovered before the test. “We were able to cause charring and smoldering in a 1–2 foot wide swath along most of the boat's length. After three passes over the boat, the hull was penetrated and a small open flame was achieved,” the MIT group reported. The burning went on for a couple of hours, creating a ten-inch hole in the hull, but there was no flash ignition.16


Yet when MythBusters ran their own test in an episode that aired on January 25, 2006, they declared the “myth” re-busted: “The large scale array simply took too long to light the ship on fire. On top of that the ship only ignited when it was stationary and positioned at less than half the distance described in the myth. The myth was plausible at a smaller scale, however. Flaming arrows were fired from a ballista at the ship, but to little effect. The most effective (and plausible with Archimedes-era technology) method of lighting the ship ablaze was through the use of Molotov cocktails.”17


What the experiments tell us is that the legend of Archimedes and the burning mirrors falls into a hazy zone. If everything is just right, it might work. The sea might have been dead calm, the sun high in a clear sky, and tar or greasy rags may have been on the deck. Put enough soldiers with shiny shields in the right place, and they might ignite a vulnerable boat. But no army could find enough soldiers with shiny mirrors to focus enough light to ignite a boat on a dark and stormy day with high seas and a low sun. So it could not have been an ultimate weapon that the Archimedes of legend could have used to burn the whole Roman fleet to save Syracuse.


But suppose Archimedes was not the eccentric scientist of legend but a wily artificer who sought merely to outwit the Romans. On a clear day with the sun high in the sky, he could have set an old boat laden with tar and tinder into the harbor, drifting out with the tide. Then, when the boat came to the right point, his soldiers could have aimed their shiny shields toward the hulk and set it aflame as it drifted toward the Roman fleet. His hope would have been that the powerful and mysterious death ray would scare the Roman commanders so they fled the harbor, hoping to escape the new weapon they did not understand or know how to defeat.


More than two millennia would pass before science would revive the death ray, and it would have the help of some wily artificers.




CONCENTRATED SUNLIGHT AND WIRELESS DEATH


The writer best known for his tales “Rip Van Winkle” and “The Legend of Sleepy Hollow” may also have invented the science fiction death ray. In 1809, before he wrote those stories, Washington Irving published a novel titled Knickerbocker's History of New York, in which he envisions an invasion of Earth by “lunatics” from the moon. Playing on what happened when Europeans with vastly superior weapons invaded the Americas, Irving armed the lunatics with “concentrated sunbeams.” In his satirical world, those sunbeams became an ultimate weapon, overwhelming human guns much as European guns had overwhelmed Native American bows and arrows.18


Claims of real death rays did not come until the electrical revolution started in the late nineteenth century. In the mid-1700s, Benjamin Franklin was the first to show that lightning carries electricity, but more than a century passed before electricity was tamed well enough to transmit much power. Inevitably, creative minds started thinking about weapons. If lightning could strike with deadly force, why not electricity wielded by human hands?


Thomas Edison had not yet started work on electric lighting and the power distribution system when James C. Wingard, a New Orleans river pilot who also claimed to be a psychic medium, promised to show how a “nameless” electrical force could blow up a fifty-ton boat from afar. The self-proclaimed “professor” invited scientists, military observers, and the public to watch the spectacle on Lake Pontchartrain on May 11, 1876. He showed up late on the big day and didn't blow up anything. The committee who had helped him arrange the event wanted doctors to examine his sanity. But a month later he came back and was sitting in a boat, pointing his apparatus at the target ship a mile away when something on it exploded.19


The committee initially was impressed and speculated that Wingard's invention might change the nature of war. But some skeptical observers took a close look at the target ship and found a pipe with powder inside and a wire running toward the inventor's boat. It began to look as if the “professor” had faked the demonstration. Yet three years later he was still peddling his idea, with a demonstration scheduled in Boston Harbor, when a rowboat exploded in the harbor hours before the planned test, killing two men who had been trying to plant dynamite in the target ship.20




What brought the lethal power of electricity to the public eye was the competition between Thomas Edison and George Westinghouse to wire the United States for electricity, using different systems. Edison preferred having the current flow in the same direction all the time, called direct current, which he thought was safer. Westinghouse preferred alternating current, which reversed direction tens of times a second and could travel farther through wires. To show the dangers of alternating current, Edison staged a series of public electrocutions of dogs, calves, and eventually horses.21 But Westinghouse won the current wars, and the prolific Edison eventually turned to other inventions.


Other inventors began working to increase voltages, most famously Nikola Tesla. Family legend held that he was born at midnight in the middle of a thunderstorm in July 1856. His family was Serbian, but he was born in Croatia at a time when both regions were part of the sprawling Austrian Empire.22 After studying engineering in Austria and developing an interest in electricity, he moved to Paris to work for Edison's interests there in 1882, and in 1884 he sailed to America, where he worked for Edison for six months before setting off on his own.23 Tesla had an intuitive feel for alternating current, and two of his patents became central to Westinghouse's AC system.


In 1889 Tesla began experimenting with high frequencies and their effects, which led to his invention of what we call the Tesla coil in 1890. By using high frequencies in his coils, he could build up voltages higher than anyone had yet produced, sending pulses of current through the air like artificial lightning. The high frequencies had another important effect; short pulses at high voltages could pass along the skin without injuring the body, as Tesla discovered when he accidentally touched one of his coils.24


Other inventors also experimented with high voltages and inevitably started wondering if artificial lightning could become the ultimate weapon. Early would-be inventors tended to be overenthusiastic. After having zapped flies with artificial lightning in 1890, a New Jersey inventor named Grinnell claimed that with a bigger and better version of his machine “thousands of soldiers can be killed in a flash, and a number of flashes are enough to destroy an army.”25 A compilation of early claims of “death ray” inventions lists several by obscure inventors and also attributes a few to Edison.26 The reports of Edison's involvement seem unlikely. He was a prolific inventor, but at the time the press often credited him with inventions he had not made, and he usually avoided the weapons business. But those scruples did not stop Edison from paying someone else to invent the electric chair so convicted criminals could be electrocuted with alternating current from Westinghouse generators, a process Edison wanted to call being “Westinghoused.”27


X-RAYS AND OTHER RAYS


Wilhelm Röntgen's November 1895 discovery of X-rays stimulated a wave of interest in new types of rays. Ironically, Tesla had almost discovered them first when he and a friend, Edward Hewitt, had tried to take photographs, using similar experiments. However, when Tesla first looked at the photographic plate, he thought something had spoiled it. Months later Hewitt heard of Röntgen's discovery, realized the similarity of their test, and rushed to Tesla's lab, asking to see the plate. Tesla got the plate and held it up to the light. Hewitt saw the plate showed the circle of the lens, an adjusting screw on the side, and round dots showing the metal screws on the wooden camera box. They had recorded an X-ray image of their camera. The instant Tesla saw the plate, he realized he had missed a great discovery. Frustrated and furious with himself, he smashed the plate on the floor, shattering it, muttering, “Damned fool! I never saw it.”28 He said nothing of the incident when he later described his own pioneering experiments to the New York Times, politely saying, “I am happy to have contributed to the development [Prof. Röntgen] has created.”29


Today we know that X-rays are part of the electromagnetic spectrum, along with visible light, infrared light, ultraviolet light, and radio waves. In 1896 they were a mystery. Tesla told the New York Times, “I am getting more and more convinced that [X-rays are] a stream of material particles which strike the plate with great velocities,” although at that point he thought their great speeds were “as much as a hundred kilometers a second,” far short of the speed of light.30


Tesla can hardly be blamed for that error. Until 1799, science knew only visible light. Two years later astronomer William Herschel found his thermometer heating up beyond the red end of the solar spectrum, discovering infrared light, originally called “heat rays.”31 What we now call ultraviolet light was discovered two years later when Johann Ritter found that invisible light just beyond the violet end of the spectrum darkened silver chloride.32 Since then the only new waves discovered had been radio waves, in 1887 by Heinrich Hertz, which were very different from light.


X-rays marked the start of a burst of new discoveries. Alpha, beta, and gamma rays followed from 1899 to 1903. All of them were energetic, and none of them were immediately understood. Physicists eagerly sought new discoveries, but a few went too far. In 1903 French physicist Prosper-René Blondlot reported a new class of rays he called N rays, after the University of Nancy where he worked. A flurry of other reports seemed to confirm the discovery, although some observers could not reproduce his work. Then American Robert W. Wood paid a visit to the Nancy lab and stealthily removed a key prism from the experimental setup, but Blondlot didn't notice the difference while making measurements, a sure sign something was amiss. Soon it became clear that the observations were flat-out wrong and N rays did not exist.33 These days, we would suspect fraud, but a century ago observations like Blondlot's depended on the human eye, which can easily fool people into seeing what they want to see, like the famed Martian “canals” reported by astronomers of the time.


We now understand X-rays and gamma rays are electromagnetic waves, like visible and invisible light and radio waves. What makes them different from light waves is their higher energy. Alpha rays emitted by radioactive elements are particles containing two protons and two neutrons, the nuclei of helium atoms. Beta rays also are particles—electrons or positrons emitted by radioactive elements. Alpha rays, beta rays, gamma rays, and X-rays all pose hazards because they have enough energy to ionize atoms in the body, damaging tissue. Radiation poisoning can kill in the short term and cause cancer in the long term, but nobody realized that at first, and the people who discovered these new rays had not set out to make weapons.


Even the scientists, engineers, and inventors who tried to develop weapons did not claim to be making “death rays.” The idea of a death ray apparently was invented by a journalist trying to explain something he didn't understand. In early 1898 John Hartman, who had served as an engineer in the American Civil War, modified a searchlight so it could guide electricity through the air. He claimed that his wireless electric gun could stun a rabbit fifty feet away and could be set to kill as well as stun. He boasted that by using more powerful light and current sources, he could guide so much electricity through the air that he could wipe out an army. That's a long way from stunning a rabbit, and his claims caught the public's imagination. William J. Fanning Jr., who wrote a fascinating book on media reports of death rays,34 found reports of it in newspapers and magazines published in Britain, Australia, and the United States. A story headlined “The Death Ray,” in the Northern Evening Mail published in Hartlepool, England, was the oldest use of the phrase that Fanning could find.35 So the idea of a “death ray” was created not by a mad scientist or evil inventor but by a journalist trying to grab the reader's attention.


Hartman and his invention appear to have quietly vanished afterward. A correspondent for The Literary Digest could not understand how light could help electricity go through dry air.36 Yet today's laser technology can do what Hartman could only talk about. The beam from a high-powered laser can be focused tightly enough for it to free electrons from atoms in the air, creating a path that conducts electricity. Laser beams can be used as lightning rods,37 although at the risk of triggering a lightning strike on the laser itself, or they can be used to steer electric discharges around objects.38


TESLA AND WIRELESS POWER


By 1898, Nikola Tesla had become one of the superstars of the new world of electricity. He was eight years younger than Edison, but his technological charisma was a world apart from the older inventor's. Edison was a homegrown American, perpetually rumpled and unprepossessing, with a bit of middle-aged spread; Tesla was a rail-thin immigrant, with an accent, who dressed sharply. Edison was married with children; Tesla was a life-long bachelor. Edison was five feet, eight inches tall, a bit below average at the time; Tesla was six feet two, tall enough to stand out. Both tended to work intensely, but Tesla preferred the cutting edge, and Edison preferred the more practical, even venturing into milling iron ore and making concrete houses. Both were best at inventing, but Tesla was an entrepreneur and Edison more of a businessman.39
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Figure 1.1. Inventor Nikola Tesla in his midthirties, circa 1890. (Photo courtesy of the Library of Congress, Bain Collection.)




The invention of the Tesla coil in 1890 marked Tesla's shift toward higher voltages and higher frequencies in electricity. He grew interested in wireless transmission of power and became a popular lecturer. With the Tesla coil, he could transmit enough power across a stage to light a bulb without wires. He realized that the earth itself could conduct electricity without wires, and saw the potential of sending signals wirelessly.


Tesla started developing radio-controlled automatons in 1892, but he lost his first models, years of notes and papers, and all his other equipment when a fire gutted his Manhattan laboratory on March 13, 1895. The disaster plunged him into a deep depression, which he treated by self-administered shock therapy.40


When he recovered, he rebuilt the lab at a new site in New York, aiming to build remote-controlled boats. Britain was building new battleships with better engines and armor in an arms race with Russia and France, with America, Germany, Japan, and Spain also developing their navies. Tesla focused on radio-controlled torpedoes that could be loaded with explosives to destroy the big new battleships. His radio controls were primitive by modern standards but were the real thing, not a fraud like Wingard's.41


The United States declared war on Spain while he was perfecting his boat and writing a patent, so his timing was good. So were his promotional skills. Once his patent on the radio-controlled boat was issued in 1898, Tesla promoted his new invention as an ultimate weapon. “War will cease to be possible when all the world knows to-morrow that the most feeble of nations can supply itself immediately with a weapon which will render its coast secure and its ports impregnable to the assaults of united armadas of the world,” he told the New York World.42


Then Tesla turned to another passion, wireless transmission of electric power. That was a bigger challenge than transmitting telegraph signals wirelessly, which the young Guglielmo Marconi had done over distances to eighty or a hundred miles in England by late 1898. Marconi's public success bothered Tesla, who saw him as a competitor who wasn't doing anything new. After Marconi sent a message across the English Channel in March 1899, Tesla announced he had plans to send messages around the world.43


Tesla needed a boost. He had gone years without a big success to match the AC patents he had licensed to Westinghouse. The gossipy Town Topics called him “America's Own and Only Non-Inventing Inventor, the Scientist of the Delmonico Café and Waldorf-Astoria Palm Gardens.”44


Today, it's clear Marconi and Tesla were doing two different things. Marconi powered an antenna with an electric current that changed over time, radiating radio waves that traveled through the air, spreading out and growing fainter, but still detectable more than a hundred miles away. Tesla was trying to send an electrical current long distance. That's a fundamentally different thing. Radio waves, like light, need only go one way, but they grow fainter with distance. Electric power is carried by electrons making a round trip through a complete circuit. Break an electrical circuit by turning off a switch and the electrons stop moving in the wire and the light goes off. The distinction was not that clear in 1899.


Tesla thought that he could overcome the spreading of radio waves by creating a complete wireless circuit that would send electrical current at a high frequency partly through air at low pressure and partly through the ground. The nature of that power transmission, he said in 1898, “is one of true conduction, and not to be confounded with the phenomena of induction or of electrical radiation which have heretofore been observed and experimented with.”45 That way, Tesla thought, he could transmit power for thousands of miles. In May 1899 Tesla decided to test his ideas at a new lab funded by multimillionaire John Jacob Aster IV in Colorado Springs, which offered more room for experiments at up to four million volts, less noise, and few pesky reporters asking unwanted questions.46


On the way across country, Tesla gave a talk in Chicago, where he discussed his wireless plans and told a reporter that he had equipment that could send signals to Mars and receive any messages that Martians sent in return. In his midforties, Tesla told the reporter his goal was “to develop a new art” that others could apply. He would be content to develop the ideas.47


Tesla spent the rest of the year in Colorado, performing a series of high-voltage experiments. He came back excited, claiming he had confirmed his ideas and detected messages from other worlds. Yet biographer Bernard Carlson wrote that “Tesla appears to have sought only evidence to confirm his hypotheses and not look for anything that might disconfirm his theories.”48 In other words, he cherry-picked results that would help him sell his ideas.


Talking up his results and looking for money in New York, Tesla eventually found a high-profile patron, J. Pierpont Morgan, the premier American banker of the age. The financier was interested in transatlantic wireless transmission, and Marconi had refused to sell his American patent rights. For $150,000 Tesla agreed to build a high-voltage laboratory and station for transatlantic wireless transmission. A developer donated a two-hundred-acre site on eastern Long Island with the hope of selling housing to the future staff of 2,000 to 2,500 people, and named the place Wardenclyffe. Tesla had high hopes of transmitting both signals and power across the Atlantic.49
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Figure 1.2. Tesla built this 187-foot tower at Wardenclyffe on Long Island as a giant antenna to transmit electric signals and power across the Atlantic. The fifty-five-ton metal hemisphere was a vital part of the antenna. Most of the structure supporting it was wood. The top was visible from New Haven, Connecticut, across Long Island Sound. Tesla had wanted the tower to reach six hundred feet in the air, but he lacked the money to build that high. (Photo courtesy of the Tesla Wardenclyffe Project.)




Yet Wardenclyffe never lived up to those hopes. Tesla had promised to start transmitting across the ocean inside of eight months, but after two and a half years Wardenclyffe was not finished and Tesla had spent all of Morgan's money. Morgan had lost interest, so the giant tower stood dark as Tesla vainly sought more investors. But the problem wasn't just money. Tesla had thought that pumping electricity into the ground through pipes at Wardenclyffe would distribute power around the world because electricity flows through the ground like an incompressible fluid. However, electricity flows as a compressible fluid, so the electricity pumped into the ground would have been dissipated while passing through the planet.50 Tesla wouldn't give up on his ideas, but the stress wore him down, and in the fall of 1905 he had another breakdown. By the time he was fifty, he felt broken by the collapse of his great hope.51


“DEATH RAYS” IN SCIENCE FICTION AND SCIENCE FACT


Tesla's vision of a global wireless power grid was never realized in fact, but George Griffith used it in his 1902 techno-thriller The World Masters, written while Tesla was working at Wardenclyffe. In the book, a global electric trust that distributes power from its base near the North Magnetic Pole in Canada threatens to wield their power to stop preparations for war in Europe. When the fighting begins, the trust uses the power beam to destroy everything made of iron and steel and disable everything electrical in the war zone. King Edward VII of Britain, outside the war zone, negotiates a truce, but in a world oddly without wireless communications, a naval fleet that does not hear of the truce steams onward in an effort to destroy the Canadian base of the network, only to be destroyed by the power beam that becomes the first fictional weapon called a “death ray.”52


H. G. Wells armed the Martian invaders in his famed 1898 book The War of the Worlds with “heat rays” rather than death rays, but his description is an eerily prescient view of powerful infrared lasers, which are invisible to the eye unless the beam vaporizes dust in the air.53


It is still a matter of wonder how the Martians are able to slay men so swiftly and so silently. Many think that in some way they are able to generate an intense heat in a chamber of practically absolute non-conductivity. This intense heat they project in a parallel beam against any object they choose by means of a polished parabolic mirror of unknown composition, much as the parabolic mirror of a light house projects a beam of light. But no one has absolutely proved these details. However it is done, it is certain that a beam of heat is the essence of the matter. Heat, and invisible, instead of visible light. Whatever is combustible flashes into flame at its touch, lead runs like water, it softens iron, cracks and melts glass, and when it falls upon water, incontinently [sic] that explodes into steam.54


Albert Einstein's special theory of relativity introduced the world's famous equation, E = mc2, in 1905, predicting that atoms could yield tremendous energy. But decades would pass before that became an ultimate weapon in the form of the atomic bomb.


As World War I approached, a thirty-three-year-old Italian engineer named Giulio Ulivi claimed he had found a new type of invisible infrared light he called “F rays” that could detonate gunpowder wirelessly up to twenty miles away. He scored some initial successes, and some puzzling failures, during several days of tests in 1913 off the coast of Le Havre. French officials and the local US consul were impressed. He also demonstrated the trick to British officials, but nothing worked out.55


The next year the New York Times ran a long story, headlined “Invention of an Italian May Put an End to War,” on Ulivi's latest exploits in what the editors seemed to hope might be an ultimate weapon. He claimed to have detonated underwater explosives several miles away so fleets and forts would be at his mercy.56 Soon the story grew stranger. In a bizarre twist, Ulivi asked the admiral he was negotiating with for permission to marry his daughter. The admiral insisted Ulivi first show his weapon worked, but the inventor was too impatient and eloped with the daughter.57 A few days later, another New York Times story reported Ulivi had faked his results by adding metallic sodium to the gunpowder in an underwater mine rigged to let water trickle in to ignite the sodium and detonate the mine.58 Ulivi later resurfaced with claims of other inventions and further exploits of F rays.59


Ulivi's F rays also showed up in a novel and movie both titled The Exploits of Elaine, by prolific detective writer Arthur Reeve. It was one in a series of stories about Craig Kennedy, a professor who used his scientific knowledge to solve crimes, and was called an American rival to Sherlock Holmes.60 Reeve worked real-world gyroscopes, portable seismographs, and lie detectors into his stories, and in The Exploits of Elaine he turned Ulivi's F rays into death rays.


In a book chapter titled “The Death Ray” Kennedy scoffs when warned “a pedestrian will drop dead outside his laboratory every hour” if he does not leave the country. When he begins investigating the next day, Kennedy takes out an instrument and says, “This thing registers some kind of wireless rays—infra-red, I think—something like those that they say that Italian scientist, Ulivi, claims he has discovered and called the ‘F-rays.’” Just then, he looks outside to see a crowd gather around the body of a man who had dropped dead outside.61


The 1915 movie version is a classic damsel-in-distress serial, full of drama and narrow escapes, made by the director of The Perils of Pauline and starring the same actress, Pearl White.62 A critic called the death-ray chapter “the best release yet” in the serial. It shows Kennedy trapped in a basement, escaping death by inches each time the death ray is aimed at him, until at the climax he uses a platinum disk to turn the death ray back on the villains and set the building on fire.63


The Exploits of Elaine also marks a breakthrough of sorts in fictional death rays. Instead of being physically realistic like Wells's heat rays or Griffith's power beams, Reeve's death rays killed people instantly on contact, leaving no mark on the body. That sort of death ray was more fantasy than science fiction, but it did make effective drama and was the first in a long line of handheld blasters and ray guns that eventually came to do everything from stunning to disintegrating their targets.


SEEKING WAR-STOPPING DEATH RAYS


The quest for war-stopping new weapons began soon after World War I ended. Air attacks were a major worry because they reached far beyond the battlefield. German zeppelins and winged aircraft had raided Britain 103 times, killing 1,413 people.64 Laboratory tests showed that high voltages and intense electrical and magnetic fields could affect engines, and military leaders hoped to extend those effects high enough to affect planes. “Under the attack of these electric waves the airplane will fall as though struck by a thunderbolt, the tank will burst into flames, the dreadnought will blow up, poison gas will be dispersed,” wrote French army chief of staff General Marie-Eugène Debeney in 1921.65 In 1923 France worried that Germany had already developed such weapons after a series of French commercial flights over Germany had to make emergency landings.66


Military leaders hoped new science would yield new weapons, perhaps even an ultimate weapon. Technology was advancing much faster than in the nineteenth century. Relativity and quantum theory were revolutionizing physics. “We have X rays, we have heat rays, we have light rays. H. G. Wells in his War of the Worlds alludes to the heat rays of the Martians, and we may not be so very far from the development of some kinds of lethal ray which will shrivel up or paralyze human beings if they are unprotected,” wrote British general Ernest Swinton in 1920.67


The press was eager to cover wild new ideas, often the wilder the better. Pulp magazines covering new science and technology proliferated, and the border between fact and fiction could be hazy. Young inventor and entrepreneur Hugo Gernsback started Modern Electrics in 1908, then sold that and in 1913 founded Electrical Experimenter in 1913, which Tesla wrote for.68 The magazines looked toward a bright electrical future as they covered the development of radio, television, and other wonders of the age.69 They published science fiction as well, such as George Stratton's “The Poniatowski Ray” in the January 1916 Electrical Experimenter, and by 1920, when the magazine's title changed to Science and Invention, every issue included either a speculative article or science fiction, and often both.70 In 1926 Gernsback launched the world's first science fiction magazine, Amazing Stories.


“DEATH RAY” MATTHEWS


This new world eager for new technology and news about it was primed for someone like Harry Grindell Matthews when he arrived with plans for a death ray in 1924.


Born in England in 1880, Matthews served in the Boer War, where he grew intrigued by wireless communications. He saw the British army and navy experiment with the first wireless telegraphs to be used in the field, built by Marconi.71 When he returned home to England, Matthews found a patron to sponsor his wireless research—Gilbert Sackville, the 8th Earl De La Warr, a wealthy member of the nobility whom Matthews knew from his service in the Boer War. Matthews started out to repeat earlier experiments and to extend the wireless transmission distance, but his real goal was to transmit voices wirelessly. He succeeded at that in 1907, but others had done it first.72


While living with his mother in 1909, Matthews filed his first patent on a portable radio telephone, called the Aerophone. With a dapper presence and an interesting idea, he raised ten thousand pounds sterling to found the Grindell Matthews Wireless Telephone Company, where he became the “superintending expert” in April 1910 at a respectable salary of five hundred pounds a year. The plan was to sell Aerophones for eighteen pounds and eighteen shillings, roughly equal to five hundred US dollars today. The technology was far short of modern mobile phones, and the company struggled. Matthews claimed the phone had a range of several miles, but he could not get a government license to transmit, and the company eventually went out of business during World War I.73


In December 1915, Matthews demonstrated wireless technology for remote control of a powered model boat and for exploding mines to the British Admiralty. The feat impressed officials who paid him twenty-five thousand pounds sterling, and offered another £250,000 if he could make a remote-controlled aerial torpedo. The second stage was essentially an early version of a cruise missile, and it would have been a huge advance if he had succeeded. The Admiralty investigated the technique for detonating mines.74 The project remained secret until 1924 and gave him a military connection.75


After working on military projects during the war and later developing an early motion-picture sound system, Matthews had a credible track record in invention and engineering by the early 1920s. That helped him get a hearing when he started talking about energy-beam weapons in early 1924. Word reached Winston Churchill, who asked his scientific advisor to check out “the man who is said to have discovered a ray which will kill at a certain distance…. It may be all a hoax, but my experience has not been to take ‘no’ for an answer.”76 But once Matthews got in the door, the British military expected him to demonstrate something potentially useful.




What they wanted was not a fictional death ray that could kill people on contact but a technology that could disrupt the operation of aircraft or other military systems from afar. Today that's part of what the military calls “electronic warfare.”77 But in the 1920s, energy-beam weapons were often called death rays.


In March 1924, Matthews talked with the Air Ministry about his invention but said he was not yet ready to demonstrate it.78 But he kept talking about it, and in May a New York Times correspondent had a lengthy interview with Matthews about his “diabolical rays.”79


The inventor was elusive about the details, but he did say that the rays had been able to direct an electric current through the air for up to four miles, and he predicted that the range could be doubled. His surviving notes say the two key parts of the system were a specialized electrical generator and a carrier beam that acted as a conductor to direct the current.80 The presence of a lens like those used in searchlights or lighthouses shows he used some form of light, perhaps invisible ultraviolet light that could ionize air so it conducted electricity. Matthews also compared the beam to a searchlight and said that he could not expect the system's range to ever exceed the visibility of a lighthouse beam up to ten miles at sea, as would be expected for ultraviolet light.81 Electricity delivered the destructive punch. It could not destroy ships, because they were grounded by the water, Matthews said. However he claimed he could “put the ships out of action by the destruction of vital parts of the machinery and also by putting the crews temporarily out of action through shock.” Airplanes, being isolated in the air, could be totally destroyed.82 Add it up and it looks like John Hartman's plan from 1898, which might have worked with a powerful enough laser.


In May 1924, Matthews demonstrated to the British Air Ministry that his ray could stop an engine about fifty feet from the ray generator. That didn't satisfy the Air Ministry, which offered him only modest support until he could disable a small engine supplied by the government, a way for them to be sure Matthews wasn't rigging the test.83


The inventor rejected that proposal, then flew to Paris to discuss a possible partnership and the use of a large laboratory in Lyons where he could use a hundred kilowatts of electricity, two hundred times the five hundred watts available in his own lab. But his business partners promptly filed suit to stop him from signing any agreements.84




[image: images]


Figure 1.3. Inventor Harry Grindell Matthews demonstrating his death ray. (Photo courtesy of Chronicle / Alamy Stock Photo.)




In the aftermath, the New York Times reported that five others claimed to have invented death rays, including three in England, one in Germany, and one in Russia.85 The paper also ran a full-page spread explaining why scientists doubted Matthews's statements. Michael Pupin, a Serbian-born physicist and engineer who headed the Department of Electro-Mechanics at Columbia University, said it was nonsense to say that any weapon could stop war. “You can't make war so frightful that men will shrink from it…. If a ray could be discovered which would reduce all motor-driven trucks, tanks, airplanes and battleships to scrap-iron, then armies might be obliged to go back to hand-to-hand fighting. But they would fight just the same.”86


Pupin knew something about conflict. He and Tesla shared a Serbian heritage; they had been born there two years apart, both had immigrated to New York as young men, and both had worked in electricity and engineering. The younger Pupin had admired Tesla's early success. But the two had clashed over patents and had not spoken since 1915 when Pupin testified against Tesla's patent rights in a lawsuit.87


None of the criticism deterred Matthews. He kept talking with reporters and promoting his invention. Despite saying he did not like his invention to be called a “death ray,” he titled a short silent film starring him and his invention The Death Ray. The film was shot on unstable nitrate stock, but two clips survive. An eight-minute segment shows Matthews sitting at a desk, writing, in a white coat in the laboratory, and shows the “death ray” light a lamp and explode gunpowder.88 A fifty-five-second clip, “War's Greatest Terror,” shows Matthews, neatly dressed in a suit and tie, then shows the ray detonate gunpowder and stop a fan.89


When Matthews visited America in October to promote his invention, he also saw a doctor, complaining of vision problems that might have come from exposure to his death ray.90 Skeptics had begun mocking him, but for a while British authorities worried that Matthews might sell his invention to a foreign buyer.91 Tesla, American popular technology magazines, and some reporters continued to publicize Matthews's death ray claims. But the military and most other authorities scoffed because he steadfastly refused independent testing, which might have supported valid claims.92 After going through bankruptcy, Matthews became the fifth husband of rich Polish-born opera singer Ganna Walska in 1938, but they broke up before he died from a heart attack on September 11, 1941.93




TESLA IN DECLINE


Nikola Tesla remained a technological celebrity for the rest of his life, but he was never the same after his 1905 breakdown. He turned fifty the next year and never again seriously pursued any truly ambitious project.94 Instead he lived on patent royalties, consulting fees, and income from writing.


In his glory days Tesla had lived the high life, settling in the posh Waldorf-Astoria hotel in 1898. Money became a problem later. In 1904 he gave the hotel owner a mortgage on Wardenclyffe to pay his hotel bills. The tower was torn down for its scrap value in 1917, and the property was seized to pay his hotel bills in 1921.95 As the years passed, he lived increasingly on his reputation, the generosity of friends, and the reluctance of the Waldorf-Astoria and later the Hotel New Yorker to crack down on such a celebrity. In 1934 editor Hugo Gernsback persuaded Westinghouse to pay Tesla a monthly pension of $125 as a “consulting engineer.”96 In 1939, the Nikola Tesla Institute in Yugoslavia, worried about Tesla's health, began paying him six hundred dollars a month.97


As World War I raged in Europe, Tesla said he had designed wireless transmitters able to “project electrical energy in any amount to any distance and apply it for innumerable purposes, both in peace and war…[with those transmitters] great destructive effects can be produced at any point on the globe, determined beforehand and with great accuracy…the wars of the future will not be waged with explosives but with electrical means.”98


Over the years, Tesla became the grand old man of electricity and power, sought after by newspapers and magazines for his opinions. He talked much of the future, but his ideas often echoed his past statements. An article in the October 16, 1927, issue of Telegraph and Telephone Age proposed a world system for wireless transmission of energy. But the concept was based on Tesla's theory that electric current can propagate through the earth faster than the speed of light in a vacuum. Tesla's mind was stuck a quarter century in the past, reinventing his dream for Wardenclyffe, not accepting that it would violate the laws of modern physics.99


Starting when he turned seventy-five in 1931, Tesla held large birthday parties at which he talked about the future of technology and science. Some of his ideas were out of phase with modern physics. At the first party he said he planned to disprove Albert Einstein's theory of relativity and that he did not believe that splitting atoms could release energy.100 But he also had interesting insights. In 1934 Tesla said television “ought to be with us soon, and someday it will be on a par of perfection with broadcasting of music,” and then he gestured broadly with his arm and added, “There will be large pictures thrown on the wall.”101


At the 1934 party he also announced a new invention that he considered the most important of some seven hundred inventions he had already made. It was a new twist on the death ray, still being sought by armies. Instead of transmitting rays through the air, he envisioned sending a “death beam” of concentrated particles “as far as a telescope could see an object on the ground and as far as the curvature of the Earth would permit it.” Powered by fifty million volts, higher than ever before generated, the death beams would require power plants too massive for anything but a battleship to carry, making warfare obsolete. The death beams also could detect and destroy submarines underwater, making them obsolete.102 The beams could carry enough energy to blast a fleet of ten thousand enemy planes out of the air 250 miles from the defender's border, or kill an army of millions, leaving no trace of what had killed them.103


Tesla's announcement made headlines in a world in the depths of the Great Depression and fearful of war and unrest. With Edison dead, people may have hoped the great Tesla could save the world with technology. But as usual in his later years, Tesla published no more details and performed no demonstrations, leaving his ideas unclear. Only half a century later in 1984 did the Tesla Museum in Belgrade uncover a paper in which Tesla explained that his plan was to accelerate tiny particles of tungsten or mercury to high speeds because light waves could not carry lethal doses of energy.104 It's far from clear if that would have worked.


NOBODY COULD KILL A SHEEP


Since the era of Matthews's death-ray claims, the British Air Ministry had taken a pragmatic approach to dealing with would-be inventors pitching their death-ray schemes. They offered a bounty of one thousand pounds sterling to anyone with a ray weapon that could kill a sheep a hundred yards away. Passing that simple test presumably would have earned the successful inventor the bounty as well as an invitation to talk with ministry officials, but no one did pass.105 It might not have helped in assessing a death ray intended to stop a plane's engine rather than kill the pilot, but the ministry thought that the metal shielding could protect engines from ray weapons, so they preferred targeting the pilot.


Aerial bombing continued to worry Britain. “The bomber will always get through” whatever defense exists, warned Stanley Baldwin in 1932, between his terms as prime minister. “The only defense is in offense, which means that you will have to kill more women and children more quickly than the enemy if you want to save yourselves.” Churchill in 1934 urged rearming Britain and raged against the “cursed, hellish invention and development of war from the air.”106


In 1934, one of those small, bespectacled, and otherwise faceless bureaucrats who wind up shaping history, A. P. Rowe, determinedly dug through all fifty-three plans that had been written for air defense, and found nothing promising. He wrote a memo warning his boss, Henry Wimperts, that unless science could offer something new, Britain was likely doomed to defeat in the next war.107


Wimperts started exploring the options and asked Robert Watson-Watt, who operated the Radio Research Station of the National Physical Laboratory, if “damaging radiation” from a death ray offered much prospect for defense. Watson-Watt didn't think much of the idea, but he was a careful man, and to check his opinion he instructed a subordinate, Arnold Wilkins: “Please calculate the amount of radio frequency power which should be radiated to raise the temperature of eight pints of water from 98 degrees F to 105 F at a distance of five km and a height of 1 kilometer.”108 That was a circuitous way of asking how much radiation was needed to heat a pilot's blood to an unhealthy temperature.


Wilkins quickly understood the reason for the question, and his calculations showed that it wasn't practical. Watson-Watt was not surprised and asked what else radio waves might be able to do. Wilkins recalled that radio receivers often picked up noise when planes flew nearby and wondered if it might be possible to detect planes by reflecting radio waves off them. Watson-Watt jumped at the idea, and existing radio technology turned out to be up to the task. Thus the quest for death rays led to the invention of radar, which played a crucial role in protecting Britain from bombers and rockets by detecting their presence and targeting them for gunneries.109




Death-ray inventors didn't go away, and the press kept reporting their claims. But most reports didn't hold up or were out-and-out wrong. In 1935, Modern Mechanix and Inventions reported that Princeton professor Robert Van de Graaff had invented a seven-million-volt generator that could be mounted in a tank and used to fire bolts of electricity at enemies.110 The generator did fire bolts of electricity, but Van de Graaff built it at MIT for scientific research, not as a weapon, and for many years it has made sparks fly in demonstrations at the Boston Museum of Science.111


DEATH RAYS AND WORLD WAR II


British military planners wrote off Matthews years before Europe started slipping into the Second World War. The inventor settled in a remote area of Wales, where he lived in relative obscurity and died in 1941. Details of his last days and the aftermath are hazy. Shortly before his death, Matthews supposedly turned down a German agent's offer of fifty thousand pounds sterling for his death-ray plans. British agents may have taken some papers from his home after his death, and American troops may have been stationed at the house later in the war, but his biographer found no official confirmation.112


Tesla grew reclusive and increasingly frail in his last years and died in bed at the Hotel New Yorker on January 7, 1943. One of his nephews, Sava Kosanovic, was an official in the Yugoslavian government in exile during World War II,113 and checked his effects afterward. He found no will, but as a close blood relative, Kosanovic had a claim on Tesla's estate and removed a few photos and letters from Tesla's safe.


Then things started getting strange. Tesla's talk of death rays raised concerns that he might have sensitive documents, but the federal bureaucracy had to decide who was responsible. Tesla had long been a US citizen, but his nephew was not, so the nod went to the Office of Alien Property Custodian, which could confiscate his papers. Agents hauled two truckloads of papers from the hotel to the Manhattan Storage Company, which already had eighty barrels and boxes that Tesla had stored there years earlier.114


The agency then called in an MIT engineering professor who was an expert on high-voltage equipment and had worked with Van de Graaff on the high-voltage generator. After spending January 26 and 27 burrowing through all the notes and material that had been in Tesla's “immediate possession” when he died, the professor concluded there was nothing to worry about.


“It is my considered opinion that there exist among Dr. Tesla's papers and possessions no scientific notes, descriptions of hitherto unrevealed methods or devices, or actual apparatus which could be of significant value to this country or which would constitute a hazard in unfriendly hands. I can therefore see no technical or military reason why further custody of the property should be retained,” wrote Professor John G. Trump, signing his letter as a technical aide to the government's wartime National Defense Research Committee, and attaching a list of Tesla projects.115 In other words, Tesla had done little technically significant work in his later years.


Trump was well aware that his comments about Tesla might seem harsh, so he closed by saying, “It should be no discredit to this distinguished engineer and scientist whose solid contributions to the electrical art were made at the beginning of the present century to report that his thoughts and efforts during the past fifteen years were primarily of a speculative, philosophical, and somewhat promotional character—often concerned with the production and wireless transmission of power—but did not include new sound, workable principles or methods for realizing such results.”116 Those words reflect a colleague's memory of Trump as “remarkably even-tempered, with kindness and consideration to all, never threatening or arrogant in manner, even when under high stress. He was outwardly and in appearance the mildest of men, with a convincing persuasiveness, carefully marshaling all his facts.”117 So it may be surprising to find that Professor John G. Trump was the uncle of President Donald John Trump.


Trump did find that Tesla had tried to peddle the “death beams” of tiny particles he described at his 1934 birthday party. “Such beams would constitute a death ray capable of the protection of Great Britain from air attack,” Tesla had written British military officials who politely declined, and Trump agreed the plan wasn't workable.118 Tesla had received $25,000 from a Soviet trading company for plans to generate up to fifty million volts to accelerate tiny particles to high speeds. It was essentially the same proposal he had made to Britain, and the Soviets complained that they couldn't get it to work.119




Although death rays and beam weapons of all sorts had become standard for science fiction heroes by the early 1940s, Britain, the Soviet Union, and the United States preferred old-fashioned guns for shooting down enemy aircraft tracked by radar. Hitler banned weapon programs that could not deliver usable hardware within months, so Nazi Germany never tried to develop microwave radars.120 Even in the last weeks of the war, top German leaders scoffed at death rays. Arms minister Albert Speer recalled labor minister Robert Ley demanding that Speer immediately launch a program to build a death ray that the arms ministry had rejected earlier. “The whole thing was so absurd that I did not bother to contradict him,” Speer wrote, so he authorized the program and put Ley in charge. When the inventor sent in a list of essential supplies, Speer was amused to find that one supposedly essential part had not been made for about forty years, when it had been mentioned in a high school physics textbook.121


The Japanese military did try to develop powerful microwave tubes for use as death rays, and managed to kill rabbits up to thirty meters from a tube emitting two hundred to three hundred kilowatts hooked up to a giant ten-meter focusing antenna.122 That's a few hundred times the power of a modern microwave oven, but the lethal distance was only a third of the British Air Ministry minimum for killing a sheep. Americans studying the program after the war noted that the animal had to be held in place for it to be killed, which couldn't be done with human enemies.123


When atomic bombs devastated Hiroshima and Nagasaki to end World War II, the scale of the killing and devastation made the atomic bomb the ultimate weapon of the nuclear age. Death rays were left to the realm of science fiction.


SCIENCE FICTION DEATH RAYS, POP CULTURE, AND OPPORTUNITY


Hugo Gernsback found a fertile opportunity when he started adding science fiction to his popular radio and electronics magazines. The fast-growing fields were attracting a young audience interested in new technology and the future of a changing world. They also were looking for entertainment, and popular fiction was booming. Pulp magazines multiplied in numbers and varieties in the early twentieth century. Detective Story first appeared in October 1915, and other crime and detective stories followed. Other pulps published stories about aviation, stories about war, horror stories, and in 1926 Gernsback launched Amazing Stories, the first magazine specializing in science fiction, and many more followed during the pulp era, which lasted through the 1940s.124


In part, the pulp science fiction magazines followed the tradition of the prolific novelists Jules Verne and H. G. Wells, adding invention and technology to adventure and war stories. Wells also added social commentary to his most famous science fiction novels, The War of the Worlds and The Time Machine, which also are exciting stories that continue attracting readers. Pulp science fiction magazines reprinted Wells, but they also developed their own writers with their own style, part action and part speculation about the future.


Action stories set in the future need futuristic weapons. Heat rays, death rays, energy blasters, and ray guns came early and often were depicted on the covers of magazines like Amazing Stories (see photo insert). The Martian heat rays of The War of the Worlds were something like light artillery, built into their tripod fighting suits. The simple kill-on-contact death ray of Arthur B. Reeves's The Exploits of Elaine tended to get more features over the years to make stories more interesting. Blasters and ray guns were handgun-style energy weapons. Tractor rays could latch onto objects and move them. Disintegrator rays did what the name implies, breaking targets into their component atoms so they seemed to evaporate or melt into a puddle. Lightsabers were swordlike energy weapons. Star Trek phasers could be set to kill or stun. Ray guns might fire particles, raw energy, or mysterious rays. Light cannons were heavy artillery. The list could go on.


Part of the fun for writers and readers is to envision an ultimate weapon, like the Death Star of the Star Wars movies, and to find some fatal weakness that the hero could use to destroy that weapon and topple an evil empire. Future cities or spacecraft could be equipped with force fields that in theory could block all attacks. In the real world, we would like to have a perfect force field as an ultimate defensive weapon to protect us from all threats. But in the world of fiction, a perfect force field would be boring because all the action would be futile. Action stories are no fun without vulnerabilities.




Science fiction soon moved from the pulps to the silver screen and later television. The twenty-nine-year-old Ronald Reagan starred as secret service agent Brass Bancroft in the 1940 film Murder in the Air, in which he foiled bad guys trying to destroy a newly developed airplane-mounted weapon called an “Inertial Projector,” a defensive ray weapon designed to disable engines of motorized vehicles, much like the death rays sought in the 1920s to disable enemy aircraft.125 Buck Rogers and Flash Gordon appeared in comic strips, comic books, and television shows. So science fiction became part of the popular culture of midcentury America. Children playing cops and robbers played with toy guns and imagined they were in the Wild West; children playing space pilots played with toy ray guns and pretended they were in the future.


We learn from playing, so toys can shape our future. A toy Buck Rogers ray gun helped set Hildreth “Hal” Walker on the path to shoot lasers at a mirror left on the moon by Apollo 11 astronauts Buzz Aldrin and Neil Armstrong.126


As a boy, Walker lived in rural central Louisiana in the late 1930s and early 1940s. As a young African American, his opportunities were limited, and he felt as if he were living in the horse-and-buggy era. He was curious about gadgets, the kind of kid who looked under rocks and asked, “Why?” One year he asked his father to give him a BB gun, a popular toy at the time. Instead, his father gave him the Buck Rogers ray gun, with a spinning wheel that made sparks as you pulled the trigger. It caught Walker's attention because it was more than a BB gun. “I didn't realize that he knew about this kind of thing,” he recalls. “Now I look at it and say my dad really had an insight into something and he handed me the future…. I've always said I just followed those sparks in my life.”127


Walker was friendly with a white boy whose family owned the local store and whose father had a side business fixing appliances. The father let Walker watch along with his son as the father took appliances apart and repaired them. Both the boys were interested, and the father would explain things, so the boys learned together and would take things apart and see how they fit together. That experience helped get Walker involved in technical things, and his interest grew over the years.128


His family later moved to Los Angeles, where he graduated from high school in 1951. With the Korean War in progress, he expected to be drafted. He wanted to work with technology, so he picked the navy for its training program and equipment. Four years of working with radar and electrical systems and power supplies set the stage for him to pursue engineering when he got out.129


That wasn't easy; discrimination was common in the 1950s, even outside the South. But eventually he landed a job at RCA, the Radio Corporation of America, where he helped build the Ballistic Missile Early Warning System, designed to warn the country in the event of a Soviet nuclear attack.130 Then RCA put him in charge of other projects in telecommunications and radar. One big thrill was working on the first television broadcast relayed from the Telstar telecommunications satellite on July 23, 1962. Tens of millions of people watched across the United States, Canada, and Europe. Walter Cronkite opened the broadcast, many Europeans saw their first glimpse of baseball from Wrigley Field in Chicago, and viewers watched part of a press conference with President John F. Kennedy.131 Two years later, Walker started working for one of the world's first laser companies.


TUMULTUOUS TIMES


The postwar years brought growingly tumultuous times.


Pulp magazines started declining with the paper shortages of the war years and never recovered. Costs rose, pushing publishers to shift from the ragged-edge pulp format to the smaller digest format. Pulp sales declined as television broadcasting offered new entertainment in the home. Pulps also faced increasing competition from paperbacks and comic books, and science fiction readers began shifting away from the short stories that had filled the pulps to longer novels.


The spread of television also forced changes in movies. Well into the 1940s, studios churned out large numbers of B movies, short black-and-white films produced at low cost to fill out double features in theaters. At fifty-five minutes, Murder in the Air was one of the shorter B movies. But that format faded away as studios shifted to longer color films and wider screens.


The legacy of the atomic bomb and the emergence of the Cold War also loomed large over the film industry. George Pal reached back more than half a century to film The War of the Worlds, released in 1953.132 Orson Welles had scared America with his famous Halloween 1938 radio broadcast, but the novel had never been filmed before, perhaps because depicting the Martian invaders and the destruction they wrought was a challenge. With new film technology, Pal could show vivid images of the Martian invaders and scenes of destruction by their heat rays. He added a powerful new twist by showing humans turning to their ultimate weapon in their vain effort to stop the invaders. Bombers laden with atomic weapons swooped over the Martians, and mushroom clouds rose high in the sky after the planes passed. For a long moment, the humans thought they must have won because nothing could have survived. Then the Martians, unhurt by our ultimate weapons, strode out from the blasted area with their heat rays incinerating everything. As the Cold War intensified, it was time to find some new ultimate weapon to defend us from our deadliest creation, the nuclear bomb.
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