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Inroduction THE AUTOBIOGRAPHY OF NIKOLA TESLA AND OTHER WORKS

More than 125 years after his birth—which was, fittingly enough, during a lightning storm—the Serbian-American electrical engineer Nikola Tesla has become synonymous with scientific genius. His name has been lent not only to the well-known electric car company and the SI unit of magnetic flux density, but also to an asteroid, a crater on the moon, and even a rock band from the 1980s. Likewise, his life story has been made into books, movies, and even an opera. After achieving the pinnacle of wealth and success, he fell into genteel poverty and embodied a new archetype—the mad scientist, prone to making grandiose claims about new inventions that never materialized. However, in the past few decades, the image of Tesla the crackpot has faded into the background, leaving his considerable accomplishments to enjoy the limelight.

To be sure, Tesla is a fascinating subject: He was a man of considerable talents and even more considerable flaws, combining an inventive brain with a poetic and even mystical turn of mind. As Arthur Edwin Kennelly of Harvard University said upon awarding Tesla his Edison medal, “Tesla set wheels going round all over the world…. What he showed was a revelation to science and art unto all time.” Chief and most lasting among Tesla’s innovations was the alternating current, or AC, motor. The value of this device is that it can take an electrical current that is both easy to generate and can be transmitted over long distances and exploit it to do useful work. AC motors are also quiet, long lasting, powerful, and efficient. They are used in everything from water pumps to vacuum cleaners to spacecraft to the electric cars that bear Tesla’s name. In other words, the AC motor is one of the fundamental inventions of the modern age.

In order to appreciate the significance of Tesla’s innovation, it’s necessary to understand the difference between alternating current and direct current. Picture electric charge flowing through a wire as water going through a hose. A direct current (DC) is what you are used to seeing in your backyard: the water flows one direction. However, in an alternating current (AC), the water flows back and forth, as if you had a section of hose with some water in it and alternately raised and lowered each end. Because electrical power is dependent on the strength (potentiality) of the stream and not the direction of the flow, both AC and DC are useful for doing different kinds of work—though using AC takes some clever engineering tricks. Tesla was a brilliant engineer who discovered many applications for AC power.

Tesla had other accomplishments, as well. He invented generators more efficient than any ever seen before, and, with the backing of George Westinghouse, he was one of the chief people responsible for the adoption of AC power grids in the United States. In this campaign, Tesla and Westinghouse were opposed by Thomas Edison, who championed DC current. The “current war” ended with victory for Westinghouse and Tesla. Among other inventions, Tesla also improved street lighting and invented ways to meter electricity and convert AC to DC. His “magnifying transmitter”—the famous Tesla coil—was used in radio and medical applications for decades and is still used for entertainment. In all, Tesla is estimated to have had about 300 patents to his name, though not all of them have been accounted for by historians.

We must not, however, invest too heavily in the idea of the “lone genius.” While a man of undoubted talents and considerable charisma, as well as an indisputable flair for self-promotion, Tesla, like all inventors, built on the accomplishments of others. He did not invent the electric dynamo; rather, he built on work by men from many countries and many walks of life, such as the British inventor Michael Faraday, the Italian professor Antonio Pacinotti, the German industrialist Ernst Siemens, the Hungarian priest Ányos Jedlik, and of course, Thomas Alva Edison. Similarly, the labor and financial backing of others was required to bring his ideas to fruition. Edison and Westinghouse helped to develop the market and infrastructure that allowed Tesla’s inventions to be deployed on a large scale. Finally, countless nameless men and women labored to construct, install, and maintain his innovations.


EARLY LIFE

Nikola Tesla was born to Milutin Tesla, an Eastern Orthodox priest, and his wife, Djuka, in 1857. His maternal grandfather was also a priest. As for his mother, though she had no formal schooling, Nikola would attribute his prodigious mental talents to his inheritance from her. The town where he was born, Smiljan, is today in Croatia, but at the time it was part of the Austro-Hungarian Empire. Because of this, Tesla’s schooling was conducted in German, the language of the empire.

Tesla attended a prestigious Gymnasium in Karlovac, now in Croatia—that is, a college-preparatory high school. There, he would have studied languages, science, and mathematics. He first became fascinated by electricity when his physics teacher demonstrated a dynamo, a device that produces electricity by rotating a metal piece (appropriately called the rotor) in a magnetic field: “It is impossible for me to convey an adequate idea of the intensity of feeling I experienced in witnessing his exhibitions of these mysterious phenomena. Every impression produced a thousand echoes in my mind. I wanted to know more of this wonderful force; I longed for experiment and investigation.”

Unfortunately, Nikola was his father’s sole surviving son (his elder brother Dane died at the age of 12 in a horse-riding accident) and had been earmarked for the “family business”—that is, the priesthood. A career as an electrical engineer and inventor was thus out of the question. However, shortly thereafter, Tesla had the bad—or good—fortune to fall gravely ill with cholera, which was ravaging the district at the time, and was bedridden for nine months. The elder Tesla promised his son that if he recovered, he could study engineering at university.

After taking a year to recuperate by roaming the mountains near his home (and incidentally avoiding conscription into the army), Tesla began his studies at Austrian Polytechnic in the city of Graz. Tesla recounts in his memoirs how a professor at the Polytechnic named Poeschl publicly mocked him for suggesting a modification of a Gramme dynamo. This was an early form of a generator that turned a magnetized wire-wrapped iron ring through a ring-shaped armature; the electric current was then “picked” off by copper brushes, which only allowed the electricity to flow in one direction (a device called a commutator). At the time, most dynamos (electrical generators) were made to produce direct current, since alternating current was not seen as very useful. Tesla dared to suggest that the metal-brush commutator was inefficient and unnecessary. This presaged his later interest in AC generators—the sort most commonly used today. The Gramme dynamo also presaged Tesla’s interest in motors: supplied with power and run in reverse, the shaft would turn on its own—the first practical electromagnetic motor.

Ironically, though he was a fanatical and talented student—he had graduated high school one year early and was known for being able to do calculus in his head—Tesla never graduated from the Polytechnic. His grades for his first year were outstanding, and he later claimed to have worked 20 hours a day, seven days a week—so much so that his professors wrote to his father, claiming that he risked dying of overwork. However, at the end of his second year, Tesla lost his scholarship and developed a gambling problem; by his third year, he had stopped going to class entirely. In fact, he had some sort of mental breakdown, hiding from his family and friends and moving to Maribor, Slovenia, where he worked as a draftsman, whiling away his spare time playing cards and chess. His father begged him to come home, but Nikola only returned to Gospić in police custody, since he did not have a residence permit to stay in Maribor. One week after his homecoming, Tesla’s father died.

Tesla tried his luck at formal schooling once more: his uncles Petar and Pavle put together enough money for him to escape Gospić. He went to Prague, that ancient city of culture and learning, to study at the prestigious Charles-Ferdinand University, but as he had never studied ancient Greek and could neither speak nor write Czech, he was only able to audit lectures. (However, in addition to his native Serbo-Croatian, Tesla also studied Latin, Italian, French, German, and English.)

After a year, he moved to the rapidly modernizing city of Budapest, where he worked at the telephone company and met the famous Hungarian engineer Tivadar Puskás, who had invented the telephone exchange. Always ambitious, Tesla resumed his usual exhausting work schedule in Budapest. Unsurprisingly, he fell ill, with symptoms more mental than physical: he became hypersensitive to any sound, no matter how small or distant. One of his college friends, Anthony Szigety, persuaded him to go for a walk on a February afternoon, hoping exercise would restore his strength. While watching the sunset and quoting a passage from Goethe’s Faust, a sudden inspiration struck him. To Szigety’s amazement, he seized a stick and began to draw in the sand. Tesla had hit upon the design for an alternating-current motor in which rotating magnetic field produces the electrical charge in the motor, which in turn produces rotational torque that can be used to do useful work. “No more will men be slaves to hard tasks,” he declared. “My motor will set them free, it will do the work of the world.”




EDISON, AMERICA, AND FIRST BUSINESS FAILURE

After Tesla’s tenure at the telephone company, Puskás found him employment working for the Continental Edison Company in Paris. His advanced knowledge of physics and engineering skill made him an extraordinarily valuable employee, and he traveled around Europe installing new lighting systems and troubleshooting problems. In 1884, the company moved Tesla’s boss, the British-born inventor Charles Batchelor, back to the United States. Batchelor brought the promising young engineer with him. It was a momentous move, and he would spend the rest of his life in the United States.

Tesla was not happy in Edison’s machine works in Manhattan. He never worked directly with Edison, and apparently only met him on a couple of occasions. Rather, he was assigned to work on the problem of installing electric arc-lighting—a difficult problem, as arc lamps, which produce light from electricity jumping an air gap between two electrodes, required high-voltage alternating current, while the Edison systems were low-voltage and direct current. (If we liken electricity to water flowing through a hose, then voltage is the water pressure. The more voltage, the further the current travels and the more work it can do.) Tesla quit after just six months; in his autobiography, he claims that the manager had offered him $50,000 (almost $13 million in 2020) for his designs for new sorts of generators and other devices and then reneged. In any case, Tesla had learned a harsh lesson about American capitalism: employers work to enrich themselves, not their employees.

He was soon to learn another harsh lesson: investors care about profits, not innovation for its own sake. Tesla took his arc-lighting ideas to Edison’s patent attorney, Lemuel W. Serrell, who in turn introduced him to two businessmen, Robert Lane and Benjamin Vail. Tesla, together with Lane and Vail, founded the short-lived Tesla Electric Light &amp; Manufacturing company. Their one accomplishment was installing an advanced arc-lighting generator in Rahway, New Jersey. In the end, Lane and Vail decided that the “manufacturing” part of the company was too much work and that they would prefer to simply run an electric utility. They pulled out their money, leaving Tesla penniless. He didn’t even have his patents to his name, as he had assigned them to the company in exchange for now-worthless stock. He spent the rest of 1886 doing menial labor, even digging ditches for $2 a day.




THE MIRACULOUS MOTOR

In late 1886, Tesla had a fortuitous meeting with Alfred S. Brown and Charles F. Peck, two experienced businessmen and investors. Unlike Lane and Vail, they were interested in speculating on innovation. Tesla set up a laboratory in lower Manhattan and quickly filed for patents on new types of AC generators and motors. The problem with previous attempts at AC motors was that if the current fluctuates between positive and negative, the net charge is zero. If we want to imagine an AC current as a wave, then while the “crest” can do useful work, rotating the shaft of the rotor forwards, the “trough” cancels it out. Tesla’s great innovation was to take alternating currents that were a quarter-cycle out of phase and feed them into two different coils set around a rotor. The magnetic field thus produced would move the rotor around the axis.

In May of 1888, Tesla demonstrated his motor before the American Institute of Electrical Engineers. The novelty of his innovation, as well as his showmanship, impressed the onlookers. Tesla had done what no one else had been able to do. The inventor and entrepreneur George Westinghouse, who was constructing AC power systems throughout the United States, took notice. Westinghouse licensed Tesla’s designs for $60,000—$10,000 more than his manager at Edison had promised him for his earlier inventions—plus a minimum royalty of $15,000 a year. It seemed that Tesla’s financial independence and ability to work on his projects was assured.



THE CURRENT WAR

Because of the way electricity is produced in a generator—a magnet moving within a larger magnetic field—a device that produces an alternating current is easier to construct than one that produces a direct current. Remember Tesla’s observation of the Gramme dynamo: it required commutators to make the current flow in a single direction. The commutators, however, were inefficient and required maintenance. Another advantage of alternating current is that it can be transmitted much greater distances and at higher voltages than direct current. At the receiving end, a transformer can “step down” the current for a user to power whatever device they might wish. Conversely, Edison’s DC system only worked in dense cities, since the current could not be transmitted more than a mile.

On the downside, high-powered AC transmission lines are quite dangerous, and led to some highly publicized deaths of utility workers who accidentally electrocuted themselves or of bystanders who merely came into contact with New York City’s unregulated maze of poorly maintained suspended wires. In fact, Edison felt that alternating current was so harmful that he backed demonstrations that used AC to euthanize stray dogs to drive home the hazard. Of course, Edison had an ulterior motive: his incandescent bulbs ran on low-voltage and relatively safe DC systems, and AC posed a threat to the system in which he had so heavily invested. For a while, it seemed that electrical transmission would be limited to cities, and that power would be generated by dynamos at specific sites for different machines, rather than coming from one more efficient centralized utility that could benefit from economies of scale.

George Westinghouse changed all that—with Nikola Tesla’s help. The Westinghouse Electric Company was formed in 1886, and by the end of the year had installed a demonstration system in Great Barrington, Massachusetts, and a commercial system in Buffalo, New York. Furious, Edison publicly charged that Westinghouse was infringing on his patents while at the same time secretly aiding New York State authorities in devising a new means of executing criminals—the electric chair. When it came time to construct the murderous device, Edison made sure that the state bought used Westinghouse AC generators. However, when his backroom dealing was exposed in 1889, it backfired with the bad publicity falling on Edison. Another series of well-publicized linemen deaths led to electric main lines finally being buried in New York City, making AC transmission much safer. Edison, having decisively lost the current war, was rapidly forced out of his own company. The coup de grace was in 1892, when Westinghouse outbid General Electric (formerly Edison General Electric) for the opportunity to electrify the World’s Columbian Exhibition in Chicago, at which numerous modern marvels made their debut.



LATER CAREER

Westinghouse’s licensing of Tesla’s motor had given the inventor financial freedom. But a workable, practical design was still being developed when Westinghouse came to call with some bad news: The financial crisis of 1890 had put him in a difficult position. His investors were demanding he cut back on research and development. Tesla agreed to forgo the guaranteed $15,000 a year that Westinghouse promised him. The two continued to collaborate in business ventures, however, and when Tesla was asked to consult on building a power plant at Niagara Falls in 1893, he recommended the Westinghouse company. Three years later, Westinghouse would buy the patent for Tesla’s motor for a one-time payment of $216,000.

Despite his success, and though he had close female friends and was both handsome and personable, Tesla never married. Since doing his own domestic chores was unthinkable, he instead chose to live in a series of hotels, as did many well-off bachelors of the time. Beyond that, his personal life is something of a mystery. The thing we know for certain is that he claimed his work left him no time for romantic relationships and that his chastity contributed to his creativity. Ever the mystic, he saw his entire purpose as furthering the human condition through harnessing ever-more-powerful forces.

The 1890s were indeed a productive time for Tesla. He experimented with radio waves (two years before Marconi was credited with inventing practical long-distance radio transmission), remote control for automated boats (that is, the first drones), and X-rays. He also invented a steam-powered oscillating AC generator that never found a practical application—though he did claim that it caused an earthquake. At the World’s Columbian Exhibition, celebrating the 400th anniversary of Columbus’s arrival in the Americas, Tesla demonstrated his induction motor and wireless induction lamps, which presaged his fascination with transmitting power through the air and the earth. He also devised a “Columbus egg” for the exhibition in which he used the magnetic field of an AC motor to spin a copper egg around until it stood on its end. (The name referred to an apocryphal story about Christopher Columbus, who challenged the wise men of Spain to stand an egg on one end; when they failed, he crushed one end, so the egg stood up.)

Perhaps the most iconic of Tesla’s inventions was his magnifying transmitter—the “Tesla coil”—which he first tested in 1891, the year he became an American citizen. By adding a second circuit to a preexisting design for a spark-gap circuit, which spectacularly discharged electricity across an air gap, he created a resonance that allowed high frequency, high-voltage electric charges to build up. These found practical application in wireless telegraphy and also in various medical uses that, while popular in the nineteenth and early twentieth centuries, have since been proven ineffective. Using principles similar to Tesla’s, Guglielmo Marconi demonstrated workable long-distance radio in 1895. While Marconi is generally accepted to have had primacy and received a Nobel Prize for his work, the Supreme Court granted Tesla’s patent primacy in 1943—not without ulterior motives, since the U.S. was at war with Italy at the time and didn’t want to pay royalties for the use of radio.

While today Tesla coils are mainly used for entertainment and spectacular displays of indoor lightning, at the time, Tesla saw his invention as key to a new way of transmitting power. By permeating the air with electromagnetism, he could power any attuned device—for instance, in one demonstration, lighting a bulb held in his hand. He even claimed to have been able to wirelessly light a field of light bulbs a kilometer away.

On March 13, 1895, a fire ravaged Tesla’s New York City lab, destroying $50,000 worth of notes, materials, photographs, and prototypes. “I am in too much grief to talk,” he told the New York Times. He relocated to another shop in Manhattan and continued his work. Having noticed unusual effects when attempting to take a photograph of Mark Twain using a lighting device called a Crookes tube, he performed further experiments following Wilhelm Röntgen’s discovery of X-rays. In 1898, during the height of the Spanish–American War, he demonstrated a radio-controlled boat in Madison Square Garden. Such ships, he said, would enable battles to be fought without the loss of human life.

In 1899, Tesla moved to Colorado Springs where he set up a high-altitude testing station in order to continue his distance-transmission experiments. Tesla claimed that it would be possible to send electromagnetic energy wirelessly around the Earth by setting up harmonies with the planet’s natural resonances. This was not as insane as it sounds—it was known that the earth has telluric currents that travel through its surface, and today, we know that the space between the Earth’s surface and the upper atmosphere also has its own electromagnetic frequency and can be used to track lightning storms. However, despite a $100,000 investment from millionaire John Jacob Astor, Tesla was never able to make a workable demonstration of these principles—though he did discuss the possibility of using such resonances to control the weather. Even more fantastically, he received radio signals that he claimed must be from intelligent beings from other planets. Though he was met with disbelief, most likely, the signals were from Marconi’s early experiments or possibly from a natural source such as Jupiter’s moon Io passing through the planet’s magnetic field.

Returning to New York, he moved into Astor’s hotel, the Waldorf-Astoria, and feted investors with fantastic promises. The financier J.P. Morgan provided him with $150,000, and he began planning his greatest project yet: the Wardenclyffe Tower in Shoreham, New York. Looking eastwards over the sea to England, it was intended to transmit not only Morse code, as Marconi did, but also telephony and images. Tesla was ahead of his time with his ambitions, but hopelessly wrong in his methods: He disbelieved Hertz’ theories of airborne radio waves, instead maintaining that all energy, like light, travels in straight lines and dissipates at distance. At the same time, Tesla’s writing, such as “The Problem of Increasing Human Energy” published in Century magazine in June 1900, became more eccentric and philosophical.

Wardenclyffe, which was apparently only activated once, in 1903, was to be Tesla’s undoing. The project fell apart by 1906—among other tragedies Morgan would not advance any further funds, and the architect in charge of construction, Stanford White, was murdered by his secret lover’s husband. His patents had all expired, his money was all spent, and he had no workable inventions with which to follow up. Even the Navy passed on his remote-control device. The financial problems led to Tesla having something of a nervous breakdown. He mortgaged the Wardenclyffe property to cover the debt from his high living at the Waldorf-Astoria; his inability to pay led to the site later being foreclosed on. The tower was finally dismantled and sold for scrap in 1917—his Colorado Springs lab had already been torn down in 1904 when the electric company foreclosed on the property after he failed to pay the power bill.

This is not to say that Tesla was out of ideas—notably bladeless turbines and air-friction speedometers. However, he failed to monetize them effectively. Other revolutionary ideas, such as aircraft that could take off and land vertically, proved impossible. His old backers were rapidly disappearing. Astor died on the Titanic in 1912, and Westinghouse died in 1914. Rumors flew that Tesla and Edison would split the Nobel Prize in 1915, but neither received it. The reason why—perhaps the two men refused to share it—was never revealed. In 1916, court proceedings forced him to publicly acknowledge the shabby state of his finances. His mental health failed, too: When the American Institute of Electrical Engineers gave him the Edison medal, its highest award in 1917, he disappeared during the ceremony and was found feeding the pigeons in the park. Despite his deteriorating circumstances, editor Hugo Gernsback managed to persuade Tesla to write his autobiography in 1919.

Tesla’s final years were spent trying to recapture his fading glory, receiving a never-ending stream of honors from learned societies and foreign governments, feeding (and, he claimed, communicating with) his beloved pigeons, obsessively washing, and obsessing over the number three. He never accepted Einstein’s theory of relativity or even that electrons are one of the primal components of atoms. Beginning on his seventy-fifth birthday in 1931, he gave annual press conferences at which he made outlandish claims of new discoveries. In 1932, he claimed to have an engine that worked on cosmic rays. In 1933, he claimed to have found a new form of energy. Even more fantastic was his claim in 1934 to have invented “teleforce”—though he denied it was a science-fiction “death ray,” he did see it as a device to end war:


My apparatus projects particles which may be relatively large or of microscopic dimensions, enabling us to convey to a small area at a great distance trillions of times more energy than is possible with rays of any kind. Many thousands of horsepower can thus be transmitted by a stream thinner than a hair, so that nothing can resist. The nozzle would send concentrated beams of particles through the free air, of such tremendous energy that they will bring down a fleet of 10,000 enemy airplanes at a distance of 200 miles from a defending nation’s border and will cause armies to drop dead in their tracks.



Always tall and thin, the aging Tesla became emaciated, especially after he adopted a vegetarian diet in later years. Always surviving on little sleep, he now hardly slept at all. He was kicked out of (and sued by) the hotels he lived in as his debt accumulated. On more than one occasion, he paid debts with models of, or parts for, his teleforce machine. He finally achieved some measure of financial stability in 1934 when the Westinghouse Corporation agreed to pay him $125 per month, as well as cover his rent at the Hotel New Yorker.

In August of 1937, Tesla was hit by a taxi while crossing the street in the middle of the night to go feed the pigeons in the park. He claimed not to have been seriously injured, but he likely broke several ribs. Nonetheless, as was his habit, he refused medical attention. His health never recovered, and he was found dead a little more than five years later in his room, 3327, on the 33rd floor of the Hotel New Yorker. He was 86 years old. Tesla was given a state funeral at St. John the Divine and a eulogy by Mayor Fiorello La Guardia, while the Federal government briefly seized his equipment to ensure there were, in fact, no secret death rays. Tesla’s personal effects and his ashes were finally shipped to Belgrade in 1952, where they today reside in the Nikola Tesla Museum.

Ken Mondschein, PhD






The Autobiography of Nikola Tesla

MY INVENTIONS as First Serialized in Electrical Experimenter Magazine





PART I FEBRUARY 1919 MY EARLY LIFE


How does the world’s greatest inventor invent? How does he carry out an invention? What sort of mentality has Nikola Tesla? Was his early life as commonplace as most of ours? What was the early training of one of the World’s Chosen? These, and many other very interesting questions are answered in an incomparable manner by Nikola Tesla himself in this, his first article.

In his autobiography, treating mainly on his early youth, we obtain a good insight into the wonderful life this man has led. It reads like a fairy tale, which has the advantage of being true. For Tesla is no common mortal. He has led a charmed life—struck down by the pest, the cholera and what not—given up by doctors at least three times as dead—we find him at sixty, younger than ever. But—read his own words. You have never read the like before.

— EDITOR



The progressive development of man is vitally dependent on invention. It is the most important product of his creative brain. Its ultimate purpose is the complete mastery of mind over the material world, the harnessing of the forces of nature to human needs. This is the difficult task of the inventor who is often misunderstood and unrewarded. But he finds ample compensation in the pleasing exercises of his powers and in the knowledge of being one of that exceptionally privileged class without whom the race would have long ago perished in the bitter struggle against pitiless elements.

Speaking for myself, I have already had more than my full measure of this exquisite enjoyment, so much that for many years my life was little short of continuous rapture. I am credited with being one of the hardest workers and perhaps I am, if thought is the equivalent of labor, for I have devoted to it almost all of my waking hours. But if work is interpreted to be a definite performance in a specified time according to a rigid rule, then I may be the worst of idlers. Every effort under compulsion demands a sacrifice of life-energy. I never paid such a price. On the contrary, I have thrived on my thoughts.
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Nikola Tesla at the age of 23, from an unpublished photograph

In attempting to give a connected and faithful account of my activities in this series of articles which will be presented with the assistance of the Editors of the Electrical Experimenter and are chiefly addrest to our young men readers. I must dwell, however reluctantly, on the impressions of my youth and the circumstances and events which have been instrumental in determining my career.

Our first endeavors are purely instinctive, promptings of an imagination vivid and undisciplined. As we grow older reason asserts itself and we become more and more systematic and designing. But those early impulses, tho not immediately productive, are of the greatest moment and may shape our very destinies. Indeed, I feel now that had I understood and cultivated instead of suppressing them, I would have added substantial value to my bequest to the world. But not until I had attained manhood did I realize that I was an inventor.

This was due to a number of causes. In the first place I had a brother who was gifted to an extraordinary degree—one of those rare phenomena of mentality which biological investigation has failed to explain. His premature death left my parents disconsolate. We owned a horse which had been presented to us by a dear friend. It was a magnificent animal of Arabian breed, possest of almost human intelligence, and was cared for and petted by the whole family, having on one occasion saved my father’s life under remarkable circumstances. My father had been called one winter night to perform an urgent duty and while crossing the mountains, infested by wolves, the horse became frightened and ran away, throwing him violently to the ground. It arrived home bleeding and exhausted, but after the alarm was sounded immediately dashed off again, returning to the spot, and before the searching party were far on the way they were met by my father, who had recovered consciousness and remounted, not realizing that he had been lying in the snow for several hours. This horse was responsible for my brother’s injuries from which he died. I witnessed the tragic scene and altho fifty-six years have elapsed since, my visual impression of it has lost none of its force. The recollection of his attainments made every effort of mine seem dull in comparison.
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Mr. Tesla at the age of 29.

Anything I did that was creditable merely caused my parents to feel their loss more keenly. So I grew up with little confidence in myself. But I was far from being considered a stupid boy, if I am to judge from an incident of which I have still a strong remembrance. One day the Aldermen were passing thru a street where I was at play with other boys. The oldest of these venerable gentlemen—a wealthy citizen—paused to give a silver piece to each of us. Coming to me he suddenly stopt and commanded, “Look in my eyes.” I met his gaze, my hand outstretched to receive the much valued coin, when, to my dismay, he said, “No, not much, you can get nothing from me, you are too smart.” They used to tell a funny story about me. I had two old aunts with wrinkled faces, one of them having two teeth protruding like the tusks of an elephant which she buried in my check every time she kist me. Nothing would scare me more than the prospect of being hugged by these as affectionate as unattractive relatives. It happened that while being carried in my mother’s arms they asked me who was the prettier of the two. After examining their faces intently, I answered thoughtfully, pointing to one of them, “This here is not as ugly as the other.”

Then again, I was intended from my very birth for the clerical profession and this thought constantly opprest me. I longed to be an engineer but my father was inflexible. He was the son of an officer who served in the army of the Great Napoleon and, in common with his brother, professor of mathematics in a prominent institution, had received a military education but, singularly enough, later embraced the clergy in which vocation he achieved eminence. He was a very erudite man, a veritable natural philosopher, poet and writer and his sermons were said to be as eloquent as those of Abraham a Sancta-Clara. He had a prodigious memory and frequently recited at length from works in several languages. He often remarked playfully that if some of the classics were lost he could restore them. His style of writing was much admired. He penned sentences short and terse and was full of wit and satire. The humorous remarks he made were always peculiar and characteristic. Just to illustrate, I may mention one or two instances. Among the help there was a cross-eyed man called Mane, employed to do work around the farm. He was chopping wood one day. As he swung the axe my father, who stood nearby and felt very uncomfortable, cautioned him, “For God’s sake, Mane, do not strike at what you are looking but at what you intend to hit.” On another occasion he was taking out for a drive a friend who carelessly permitted his costly fur coat to rub on the carriage wheel. My father reminded him of it saying, “Pull in your coat, you are ruining my tire.” He had the odd habit of talking to himself and would often carry on an animated conversation and indulge in heated argument, changing the tone of his voice. A casual listener might have sworn that several people were in the room.

Altho I must trace to my mother’s influence whatever inventiveness I possess, the training he gave me must have been helpful. It comprised all sorts of exercises—as, guessing one another’s thoughts, discovering the defects of some form or expression, repeating long sentences or performing mental calculations. These daily lessons were intended to strengthen memory and reason and especially to develop the critical sense, and were undoubtedly very beneficial.




NIKOLA TESLA: THE MAN

BY H. GERNSBACK

The door opens and out steps a tall figure—over six feet high—gaunt but erect. It approaches slowly, stately. You become conscious at once that you are face to face with a personality of a high order. Nikola Tesla advances and shakes your hand with a powerful grip, surprising for a man over sixty. A winning smile from piercing light blue-gray eyes, set in extraordinarily deep sockets, fascinates you and makes you feel at once at home.

You are guided into an office immaculate in its orderliness. Not a speck of dust is to be seen. No papers litter the desk, everything just so. It reflects the man himself, immaculate in attire, orderly and precise in his every movement. Drest in a dark frock coat, he is entirely devoid of all jewelry. No ring, stickpin, or even watch-chain can be seen.

Tesla speaks—a very high almost falsetto voice. He speaks quickly and very convincingly. It is the man’s voice chiefly which fascinates you.
 
As he speaks you find it difficult to take your eyes off his own. Only when he speaks to others do you have a chance to study his head, predominant of which is a very high forehead with a bulge between the eyes—the never-failing sign of an exceptional intelligence. Then the long, well-shaped nose, proclaiming the scientist.

How does this man, who has accomplished such a tremendous work, keep young and manage to surprise the world with more and more new inventions as he grows older? How does this youth of sixty, who is a professor of mathematics, a great mechanical and electrical engineer and the greatest inventor of all times, keep his physical as well as remarkable mental freshness?

To begin with, Tesla, who is by birth a Serbian, comes from a long-lived hardy race. His family tree abounds with centenarians. Accordingly, Tesla—barring accidents—fully expects to be still inventing in AD 1960.

But the chief reason for his perpetual youth is found in his gastronomical frugality. Tesla has learned the great fundamental truth that most people not only eat all of their bodily ills, but actually eat themselves to death by either eating too much or else by food that does not agree with them.

When Tesla found out that tobacco and black coffee interfered with his physical well-being, he quit both. This is the simple daily menu of the great inventor:

Breakfast: One to two pints of warm milk and a few eggs, prepared by himself—yes, he is a bachelor!

Lunch: None whatsoever, as a rule.

Dinner: Celery or the like, soup, a single piece of meat or fowl, potatoes and one other vegetable; a glass of light wine. For dessert, perhaps a slice of cheese, and invariably a big raw apple. And that’s all.

Tesla is very fussy and particular about his food: he eats very little, but what he does eat must be of the very best. And he knows, for outside of being a great inventor in science he is an accomplished cook who has invented all sorts of savory dishes. His only vice is his generosity. The man who, by the ignorant onlooker has often been called an idle dreamer, has made over a million dollars out of his inventions—and spent them as quickly on new ones. But Tesla is an idealist of the highest order and to such men money itself means but little.





My mother descended from one of the oldest families in the country and a line of inventors. Both her father and grandfather originated numerous implements for household, agricultural and other uses. She was a truly great woman, of rare skill, courage and fortitude, who had braved the storms of life and past thru many a trying experience. When she was sixteen a virulent pestilence swept the country. Her father was called away to administer the last sacraments to the dying and during his absence she went alone to the assistance of a neighboring family who were stricken by the dread disease. All of the members, five in number, succumbed in rapid succession. She bathed, clothed and laid out the bodies, decorating them with flowers according to the custom of the country and when her father returned he found everything ready for a Christian burial. My mother was an inventor of the first order and would, I believe, have achieved great things had she not been so remote from modern life and its multifold opportunities. She invented and constructed all kinds of tools and devices and wove the finest designs from thread which was spun by her. She even planted the seeds, raised the plants and separated the fibers herself. She worked indefatigably, from break of day till late at night, and most of the wearing apparel and furnishings of the home was the product of her hands. When she was past sixty, her fingers were still nimble enough to tie three knots in an eyelash.

There was another and still more important reason for my late awakening. In my boyhood I suffered from a peculiar affliction due to the appearance of images, often accompanied by strong flashes of light, which marred the sight of real objects and interfered with my thought and action. They were pictures of things and scenes which I had really seen, never of those I imagined. When a word was spoken to me the image of the object it designated would present itself vividly to my vision and sometimes I was quite unable to distinguish whether what I saw was tangible or not. This caused me great discomfort and anxiety. None of the students of psychology or physiology whom I have consulted could ever explain satisfactorily these phenomena. They seem to have been unique although I was probably predisposed as I know that my brother experienced a similar trouble. The theory I have formulated is that the images were the result of a reflex action from the brain on the retina under great excitation. They certainly were not hallucinations such as are produced in diseased and anguished minds, for in other respects I was normal and composed.


[image: Nikola Tesla at age 39, studio portrait with dark suit and white collar, head turned slightly, calm expression and neatly groomed moustache.]
Mr. Tesla at the age of 39.

To give an idea of my distress, suppose that I had witnessed a funeral or some such nerve-racking spectacle. Then, inevitably, in the stillness of night, a vivid picture of the scene would thrust itself before my eyes and persist despite all my efforts to banish it. Sometimes it would even remain fixt in space tho I pushed my hand thru it. If my explanation is correct, it should be possible to project on a screen the image of any object one conceives and make it visible. Such an advance would revolutionize all human relations. I am convinced that this wonder can and will be accomplished in time to come; I may add that I have devoted much thought to the solution of the problem.

To free myself of these tormenting appearances, I tried to concentrate my mind on something else I had seen, and in this way I would often obtain temporary relief; but in order to get it I had to conjure continuously new images. It was not long before I found that I had exhausted all of those at my command; my “reel” had run out, as it were, because I had seen little of the world—only objects in my home and the immediate surroundings. As I performed these mental operations for the second or third time, in order to chase the appearances from my vision, the remedy gradually lost all its force. Then I instinctively commenced to make excursions beyond the limits of the small world of which I had knowledge, and I saw new scenes. These were at first very blurred and indistinct, and would flit away when I tried to concentrate my attention upon them, but by and by I succeeded in fixing them; they gained in strength and distinctness and finally assumed the concreteness of real things. I soon discovered that my best comfort was attained if I simply went on in my vision farther and farther, getting new impressions all the time, and so I began to travel—of course, in my mind. Every night (and sometimes during the day), when alone, I would start on my journeys—see new places, cities and countries—live there, meet people and make friendships and acquaintances and, however unbelievable, it is a fact that they were just as dear to me as those in actual life and not a bit less intense in their manifestations.

This I did constantly until I was about seventeen when my thoughts turned seriously to invention. Then I observed to my delight that I could visualize with the greatest facility. I needed no models, drawings or experiments. I could picture them all as real in my mind. Thus I have been led unconsciously to evolve what I consider a new method of materializing inventive concepts and ideas, which is radically opposite to the purely experimental and is in my opinion ever so much more expeditious—and efficient. The moment one constructs a device to carry into practise a crude idea he finds himself unavoidably engrost with the details and defects of the apparatus. As he goes on improving and reconstructing, his force of concentration diminishes and he loses sight of the great underlying principle. Results may be obtained but always at the sacrifice of quality.

My method is different. I do not rush into actual work. When I get an idea I start at once building it up in my imagination. I change the construction, make improvements and operate the device in my mind. It is absolutely immaterial to me whether I run my turbine in thought or test it in my shop. I even note if it is out of balance. There is no difference whatever, the results are the same. In this way I am able to rapidly develop and perfect a conception without touching anything. When I have gone so far as to embody in the invention every possible improvement I can think of and see no fault anywhere, I put into concrete form this final product of my brain. Invariably my device works as I conceived that it should, and the experiment comes out exactly as I planned it. In twenty years there has not been a single exception. Why should it be otherwise? Engineering, electrical and mechanical, is positive in results. There is scarcely a subject that cannot be mathematically treated and the effects calculated or the results determined beforehand from the available theoretical and practical data. The carrying out into practise of a crude idea as is being generally done is, I hold, nothing but a waste of energy, money and time.

My early affliction had, however, another compensation. The incessant mental exertion developed my powers of observation and enabled me to discover a truth of great importance. I had noted that the appearance of images was always preceded by actual vision of scenes under peculiar and generally very exceptional conditions and I was impelled on each occasion to locate the original impulse. After a while this effort grew to be almost automatic and I gained great facility in connecting cause and effect. Soon I became aware, to my surprise, that every thought I conceived was suggested by an external impression. Not only this but all my actions were prompted in a similar way. In the course of time it became perfectly evident to me that I was merely an automaton endowed with power of movement, responding to the stimuli of the sense organs and thinking and acting accordingly. The practical result of this was the art of telautomatics which has been so far carried out only in an imperfect manner. Its latent possibilities will, however, be eventually shown. I have been since years planning self-controlled automata and believe that mechanisms can be produced which will act as if possest of reason, to a limited degree, and will create a revolution in many commercial and industrial departments. I was about twelve years old when I first succeeded in banishing an image from my vision by wilful effort, but I never had any control over the flashes of light to which I have referred. They were, perhaps, my strangest experience and inexplicable.

They usually occurred when I found myself in a dangerous or distressing situation or when I was greatly exhilarated. In some instances I have seen all the air around me filled with tongues of living flame. Their intensity, instead of diminishing, increased with time and seemingly attained a maximum when I was about twenty-five years old. While in Paris, in 1883, a prominent French manufacturer sent me an invitation to a shooting expedition which I accepted. I had been long confined to the factory, and the fresh air had a wonderfully invigorating effect on me. On my return to the city that night I felt a positive sensation that my brain had caught fire.

I saw a light as tho a small sun was located in it and I past the whole night applying cold compressions to my tortured head. Finally the flashes diminished in frequency and force but it took more than three weeks before they wholly subsided. When a second invitation was extended to me my answer was an emphatic No!

These luminous phenomena still manifest themselves from time to time, as when a new idea opening up possibilities strikes me, but they are no longer exciting, being of relatively small itensity. When I close my eyes I invariably observe first, a background of very dark and uniform blue, not unlike the sky on a clear but starless night. In a few seconds this field becomes animated with innumerable scintillating flakes of green, arranged in several layers and advancing towards me. Then there appears, to the right, a beautiful pattern of two systems of parallel and closely spaced lines, at right angles to one another, in all sorts of colors with yellow-green and gold predominating. Immediately thereafter the lines grow brighter and the whole is thickly sprinkled with dots of twinkling light. This picture moves slowly across the field of vision and in about ten seconds vanishes to the left, leaving behind a ground of rather unpleasant and inert grey which quickly gives way to a billowy sea of clouds, seemingly trying to mould themselves in living shapes. It is curious that I cannot project a form into this grey until the second phase is reached. Every time, before falling asleep, images of persons or objects flit before my view. When I see them I know that I am about to lose consciousness. If they are absent and refuse to come it means a sleepless night.

To what an extent imagination played a part in my early life I may illustrate by another odd experience. Like most children I was fond of jumping and developed an intense desire to support myself in the air. Occasionally a strong wind richly charged with oxygen blew from the mountains rendering my body as light as cork and then I would leap and float in space for a long time. It was a delightful sensation and my disappointment was keen when later I undeceived myself.

During that period I contracted many strange likes, dislikes and habits, some of which I can trace to external impressions while others are unaccountable. I had a violent aversion against the earrings of women but other ornaments, as bracelets, pleased me more or less according to design. The sight of a pearl would almost give me a fit but I was fascinated with the glitter of crystals or objects with sharp edges and plane surfaces. I would not touch the hair of other people except, perhaps, at the point of a revolver. I would get a fever by looking at a peach and if a piece of camphor was anywhere in the house it caused me the keenest discomfort. Even now I am not insensible to some of these upsetting impulses. When I drop little squares of paper in a dish filled with liquid, I always sense a peculiar and awful taste in my mouth. I counted the steps in my walks and calculated the cubical contents of soup plates, coffee cups and pieces of food—otherwise my meal was unenjoyable. All repeated acts or operations I performed had to be divisible by three and if I mist I felt impelled to do it all over again, even if it took hours.

Up to the age of eight years, my character was weak and vacillating. I had neither courage or strength to form a firm resolve. My feelings came in waves and surges and vibrated unceasingly between extremes. My wishes were of consuming force and like the heads of the hydra, they multiplied. I was opprest by thoughts of pain in life and death and religious fear. I was swayed by superstitious belief and lived in constant dread of the spirit of evil, of ghosts and ogres and other unholy monsters of the dark. Then, all at once, there came a tremendous change which altered the course of my whole existence.

Of all things I liked books the best. My father had a large library and whenever I could manage I tried to satisfy my passion for reading. He did not permit it and would fly into a rage when he caught me in the act. He hid the candles when he found that I was reading in secret. He did not want me to spoil my eyes. But I obtained tallow, made the wicking and cast the sticks into tin forms, and every night I would bush the keyhole and the cracks and read, often till dawn, when all others slept and my mother started on her arduous daily task. On one occasion I came across a novel entitled “Abafi” (the Son of Aba), a Serbian translation of a well known Hungarian writer, Josika. This work somehow awakened my dormant powers of will and I began to practise self-control. At first my resolutions faded like snow in April, but in a little while I conquered my weakness and felt a pleasure I never knew before—that of doing as I willed. In the course of time this vigorous mental exercise became second nature. At the outset my wishes had to be subdued but gradually desire and will grew to be identical. After years of such discipline I gained so complete a mastery over myself that I toyed with passions which have meant destruction to some of the strongest men. At a certain age I contracted a mania for gambling which greatly worried my parents. To sit down to a game of cards was for me the quintessence of pleasure.

My father led an exemplary life and could not excuse the senseless waste of time and money in which I indulged. I had a strong resolve but my philosophy was bad. I would say to him, “I can stop whenever I please but is it worth while to give up that which I would purchase with the joys of Paradise?” On frequent occasions he gave vent to his anger and contempt but my mother was different. She understood the character of men and knew that one’s salvation could only be brought about thru his own efforts. One afternoon, I remember, when I had lost all my money and was craving for a game, she came to me with a roll of bills and said, “Go and enjoy yourself. The sooner you lose all we possess the better it will be. I know that you will get over it.” She was right. I conquered my passion then and there and only regretted that it had not been a hundred times as strong. I not only vanquished but tore it from my heart so as not to leave even a trace of desire. Ever since that time I have been as indifferent to any form of gambling as to picking teeth.

During another period I smoked excessively, threatening to ruin my health. Then my will asserted itself and I not only stopt but destroyed all inclination. Long ago I suffered from heart trouble until I discovered that it was due to the innocent cup of coffee I consumed every morning. I discontinued at once, tho I confess it was not an easy task. In this way I checked and bridled other habits and passions and have not only preserved my life but derived an immense amount of satisfaction from what most men would consider privation and sacrifice. After finishing the studies at the Polytechnic Institute and University I had a complete nervous breakdown and while the malady lasted I observed many phenomena strange and unbelievable.





PART II MARCH 1919 MY FIRST EFFORTS IN INVENTION


Boys will be boys, the world over. The Boy Tesla was no exception to the universal rule, as this, his second autobiographical article clearly proves.

Mr. Tesla in his own inimitable, delightful way, here paints with a literary artist's brush his own intimate boyhood in charming as well as vivid colors.

We have often heard of Tesla, the dreamer. But if he is entitled to the epithet, his early boyhood certainly fails to reveal it. Tesla did not allow much grass to grow under his feet while a boy, for he assuredly was a strenuous, red-blooded youngster.

You will wish to read all about the greatest inventor’s early boyhood. It is doubly valuable because it comes from his own pen. We promise you an interesting twenty-minutes’ entertainment.

—EDITOR



I shall dwell briefly on these extraordinary experiences, on account of their possible interest to students of psychology and physiology and also because this period of agony was of the greatest consequence on my mental development and subsequent labors. But it is indispensable to first relate the circumstances and conditions which preceded them and in which might be found their partial explanation.

From childhood I was compelled to concentrate attention upon myself. This caused me much suffering but, to my present view, it was a blessing in disguise for it has taught me to appreciate the inestimable value of introspection in the preservation of life, as well as a means of achievement. The pressure of occupation and the incessant stream of impressions pouring into our consciousness thru all the gateways of knowledge make modern existence hazardous in many ways. Most persons are so absorbed in the contemplation of the outside world that they are wholly oblivious to what is passing on within themselves. The premature death of millions is primarily traceable to this cause. Even among those who exercise care it is a common mistake to avoid imaginary, and ignore the real dangers. And what is true of an individual also applies, more or less, to a people as a whole. Witness, in illustration, the prohibition movement. A drastic, if not unconstitutional, measure is now being put thru in this country to prevent the consumption of alcohol and yet it is a positive fact that coffee, tea, tobacco, chewing gum and other stimulants, which are freely indulged in even at the tender age, are vastly more injurious to the national body, judging from the number of those who succumb. So, for instance, during my student years I gathered from the published necrologues in Vienna, the home of coffee drinkers, that deaths from heart trouble sometimes reached sixty-seven percent of the total.

Similar observations might probably be made in cities where the consumption of tea is excessive. These delicious beverages super excite and gradually exhaust the fine fibers of the brain. They also interfere seriously with arterial circulation and should be enjoyed all the more sparingly as their deleterious effects are slow and imperceptible. Tobacco, on the other hand, is conducive to easy and pleasant thinking and detracts from the intensity and concentration necessary to all original and vigorous effort of the intellect. Chewing gum is helpful for a short while but soon drains the glandular system and inflicts irreparable damage, not to speak of the revulsion it creates. Alcohol in small quantities is an excellent tonic, but is toxic in its action when absorbed in larger amounts, quite immaterial as to whether it is taken in as whiskey or produced in the stomach from sugar. But it should not be overlooked that all these are great eliminators assisting Nature, as they do, in upholding her stern but just law of the survival of the fittest. Eager reformers should also be mindful of the eternal perversity of mankind which makes the indifferent “laissez-faire” by far preferable to enforced restraint. The truth about this is that we need stimulants to do our best work under present living conditions, and that we must exercise moderation and control our appetites and inclinations in every direction. That is what I have been doing for many years, in this way maintaining myself young in body and mind. Abstinence was not always to my liking but I find ample reward in the agreeable experiences I am now making. Just in the hope of converting some to my precepts and convictions I will recall one or two. A short time ago I was returning to my hotel. It was a bitter cold night, the ground slippery, and no taxi to be had. Half a block behind me followed another man, evidently as anxious as myself to get under cover. Suddenly my legs went up in the air. In the same instant there was a flash in my brain, the nerves responded, the muscles contracted, I swung thru 180 degrees and landed on my hands. I resumed my walk as tho nothing had happened when the stranger caught up with me. “How old are you?” he asked, surveying me critically. “Oh, about fifty-nine,” I replied. “What of it?” “Well,” said he, “I have seen a cat do this but never a man.” About a month since I wanted to order new eyeglasses and went to an oculist who put me thru the usual tests. He lookt at me incredulously as I read off with ease the smallest print at considerable distance. But when I told him that I was past sixty he gasped in astonishment. Friends of mine often remark that my suits fit me like gloves but they do not know that all my clothing is made to measurements which were taken nearly 35 years ago and never changed. During this same period my weight has not varied one pound. In this connection I may tell a funny story. One evening, in the winter of 1885, Mr. Edison, Edward H. Johnson, the President of the Edison Illuminating Company, Mr. Batchellor, Manager of the works, and myself entered a little place opposite 65 Fifth Avenue where the offices of the company were located. Someone suggested guessing weights and I was induced to step on a scale. Edison felt me all over and said: “Tesla weighs 152 lbs. to an ounce,” and he guest it exactly. Stript I weighed 142 lbs. and that is still my weight. I whispered to Mr. Johnson: “How is it possible that Edison could guess my weight so closely?” “Well,” he said, lowering his voice, “I will tell you, confidentially, but you must not say anything. He was employed for a long time in a Chicago slaughterhouse where he weighed thousands of hogs every day! That’s why.” My friend, the Hon. Chauncey M. Depew, tells of an Englishman on whom he sprung one of his original anecdotes and who listened with a puzzled expression but—a year later—laughed out loud. I will frankly confess it took me longer than that to appreciate Johnson’s joke.

Now, my well-being is simply the result of a careful and measured mode of living and perhaps the most astonishing thing is that three times in my youth I was rendered by illness a hopeless physical wreck and given up by physicians. More than this, thru ignorance and lightheartedness, I got into all sorts of difficulties, dangers and scrapes from which I extricated myself as by enchantment. I was almost drowned a dozen times; was nearly boiled alive and just mist being cremated. I was entombed, lost and frozen. I had hair-breadth escapes from mad dogs, hogs, and other wild animals. I past thru dreadful diseases and met with all kinds of odd mishaps and that I am hale and hearty today seems like a miracle. But as I recall these incidents to my mind, I feel convinced that my preservation was not altogether accidental.

An inventor’s endeavor is essentially lifesaving. Whether he harnesses forces, improves devices, or provides new comforts and conveniences, he is adding to the safety of our existence. He is also better qualified than the average individual to protect himself in peril, for he is observant and resourceful. If I had no other evidence that I was, in a measure, possest of such qualities I would find it in these personal experiences. The reader will be able to judge for himself if I mention one or two instances. On one occasion, when about 14 years old, I wanted to scare some friends who were bathing with me. My plan was to dive under a long floating structure and slip out quietly at the other end. Swimming and diving came to me as naturally as to a duck and I was confident that I could perform the feat. Accordingly, I plunged into the water and, when out of view, turned around and proceeded rapidly towards the opposite side. Thinking that I was safely beyond the structure, I rose to the surface but to my dismay struck a beam. Of course, I quickly dived and forged ahead with rapid strokes until my breath was beginning to give out. Rising for the second time, my head came again in contact with a beam.

Now I was becoming desperate. However, summoning all my energy, I made a third frantic attempt, but the result was the same. The torture of supprest breathing was getting unendurable, my brain was reeling and I felt myself sinking. At that moment, when my situation seemed absolutely hopeless, I experienced one of those flashes of light and the structure above me appeared before my vision. I either discerned or guest that there was a little space between the surface of the water and the boards resting on the beams and, with consciousness nearly gone, I floated up, prest my mouth close to the planks and managed to inhale a little air, unfortunately mingled with a spray of water which nearly choked me. Several times I repeated this procedure as in a dream until my heart, which was racing at a terrible rate, quieted down and I gained composure. After that I made a number of unsuccessful dives, having completely lost the sense of direction, but finally succeeded in getting out of the trap when my friends had already given me up and were fishing for my body.


[image: Nikola Tesla holding glowing glass bulb of his wireless light, studying it in a dark setting, the bright sphere illuminating his face.]
An interesting study of the great inventor, contemplating the glass bulb of his famous wireless light. A full description of the invention will appear shortly in the Electrical Experimenter. This is the only profile photograph of Mr. Tesla in existence. It was taken specially for the Electrical Experimenter.

That bathing season was spoiled for me thru recklessness, but I soon forgot the lesson and only two years later I fell into a worse predicament. There was a large flour mill with a dam across the river near the city where I was studying at that time. As a rule the height of the water was only two or three inches above the dam and to swim out to it was a sport not very dangerous in which I often indulged. One day I went alone to the river to enjoy myself as usual. When I was a short distance from the masonry, however, I was horrified to observe that the water had risen and was carrying me along swiftly. I tried to get away but it was too late. Luckily, tho, I saved myself from being swept over by taking hold of the wall with both hands. The pressure against my chest was great and I was barely able to keep my head above the surface. Not a soul was in sight and my voice was lost in the roar of the fall. Slowly and gradually I became exhausted and unable to withstand the strain longer. Just as I was about to let go, to be dashed against the rocks below, I saw in a flash of light a familiar diagram illustrating the hydraulic principle that the pressure of a fluid in motion is proportionate to the area exposed, and automatically I turned on my left side. As if by magic the pressure was reduced and I found it comparatively easy in that position to resist the force of the stream. But the danger still confronted me. I knew that sooner or later I would be carried down, as it was not possible for any help to reach me in time, even if I attracted attention. I am ambidextrous now but then I was left-handed and had comparatively little strength in my right arm. For this reason I did not dare to turn on the other side to rest and nothing remained but to slowly push my body along the dam. I had to get away from the mill towards which my face was turned as the current there was much swifter and deeper. It was a long and painful ordeal and I came near to failing at its very end for I was confronted with a depression in the masonry. I managed to get over with the last ounce of my force and fell in a swoon when I reached the bank, where I was found. I had torn virtually all the skin from my left side and it took several weeks before the fever subsided and I was well. These are only two of many instances but they may be sufficient to show that had it not been for the inventor’s instinct I would not have lived to tell this tale.

Interested people have often asked me how and when I began to invent. This I can only answer from my present recollection in the light of which the first attempt I recall was rather ambitious for it involved the invention of an apparatus and a method. In the former I was anticipated but the latter was original. It happened in this way. One of my playmates had come into the possession of a hook and fishing-tackle which created quite an excitement in the village, and the next morning all started out to catch frogs. I was left alone and deserted owing to a quarrel with this boy. I had never seen a real hook and pictured it as something wonderful, endowed with peculiar qualities, and was despairing not to be one of the party. Urged by necessity, I somehow got hold of a piece of soft iron wire, hammered the end to a sharp point between two stones, bent it into shape, and fastened it to a strong string. I then cut a rod, gathered some bait, and went down to the brook where there were frogs in abundance. But I could not catch any and was almost discouraged when it occurred to me to dangle the empty hook in front of a frog sitting on a stump. At first, he collapsed but by and by his eyes bulged out and became bloodshot, he swelled to twice his normal size and made a vicious snap at the hook. Immediately I pulled him up. I tried the same thing again and again and the method proved infallible. When my comrades, who in spite of their fine outfit had caught nothing, came to me they were green with envy. For a long time, I kept my secret and enjoyed the monopoly but finally yielded to the spirit of Christmas. Every boy could then do the same and the following summer






[image: House where Tesla’s family lived with trees lining the street; nearby stands the Real Gymnasium where he studied, figures walking outside.]
This photograph shows in the background the house in which Mr. Tesla’s family resided. The edifice at the right is the “Real Gymnasium” where he studied. The ecclesiastic gentleman is his uncle, the metropolitan of Bosnia, who was a great statesman and who thwarted the designs of Austria upon Serbia at a critical period.
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