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(b. July 9/10, 1856, Smiljan, Croatia--d. Jan. 7, 1943, New York City), Serbian-American inventor and researcher who discovered the rotating magnetic field, the basis of most alternating-current machinery. He emigrated to the United States in 1884 and sold the patent rights to his system of alternating-current dynamos, transformers, and motors to George Westinghouse the following year. In 1891 he invented the Tesla coil, an induction coil widely used in radio technology. 

Tesla was from a family of Serbian origin. His father was an Orthodox priest; his mother was unschooled but highly intelligent. A dreamer with a poetic touch, as he matured Tesla added to these earlier qualities those of self-discipline and a desire for precision. 

Training for an engineering career, he attended the Technical University at Graz, Austria, and the University of Prague. At Graz he first saw the Gramme dynamo, which operated as a generator and, when reversed, became an electric motor, and he conceived a way to use alternating current to advantage. Later, at Budapest, he visualized the principle of the rotating magnetic field and developed plans for an induction motor that would become his first step toward the successful utilization of alternating current. In 1882 Tesla went to work in Paris for the Continental Edison Company, and, while on assignment to Strassburg in 1883, he constructed, in after-work hours, his first induction motor. Tesla sailed for America in 1884, arriving in New York, with four cents in his pocket, a few of his own poems, and calculations for a flying machine. He first found employment with Thomas Edison, but the two inventors were far apart in background and methods, and their separation was inevitable. 

In May 1885, George Westinghouse, head of the Westinghouse Electric Company in Pittsburgh, bought the patent rights to Tesla's polyphase system of alternating-current dynamos, transformers, and motors. The transaction precipitated a titanic power struggle between Edison's direct-current systems and the Tesla-Westinghouse alternating-current approach, which eventually won out. 

Tesla soon established his own laboratory, where his inventive mind could be given free rein. He experimented with shadowgraphs similar to those that later were to be used by Wilhelm Röntgen when he discovered X-rays in 1895. Tesla's countless experiments included work on a carbon button lamp, on the power of electrical resonance, and on various types of lighting. 

Tesla gave exhibitions in his laboratory in which he lighted lamps without wires by allowing electricity to flow through his body, to allay fears of alternating current. He was often invited to lecture at home and abroad. The Tesla coil, which he invented in 1891, is widely used today in radio and television sets and other electronic equipment. That year also marked the date of Tesla's United States citizenship. 

Westinghouse used Tesla's system to light the World's Columbian Exposition at Chicago in 1893. His success was a factor in winning him the contract to install the first power machinery at Niagara Falls, which bore Tesla's name and patent numbers. The project carried power to Buffalo by 1896. 

In 1898 Tesla announced his invention of a teleautomatic boat guided by remote control. When skepticism was voiced, Tesla proved his claims for it before a crowd in Madison Square Garden. 

In Colorado Springs, Colo., where he stayed from May 1899 until early 1900, Tesla made what he regarded as his most important discovery-- terrestrial stationary waves. By this discovery he proved that the Earth could be used as a conductor and would be as responsive as a tuning fork to electrical vibrations of a certain frequency. He also lighted 200 lamps without wires from a distance of 25 miles (40 kilometres) and created man-made lightning, producing flashes measuring 135 feet (41 metres). At one time he was certain he had received signals from another planet in his Colorado laboratory, a claim that was met with derision in some scientific journals. 

Returning to New York in 1900, Tesla began construction on Long Island of a wireless world broadcasting tower, with $150,000 capital from the American financier J. Pierpont Morgan. Tesla claimed he secured the loan by assigning 51 percent of his patent rights of telephony and telegraphy to Morgan. He expected to provide worldwide communication and to furnish facilities for sending pictures, messages, weather warnings, and stock reports. The project was abandoned because of a financial panic, labour troubles, and Morgan's withdrawal of support. It was Tesla's greatest defeat. 

Tesla's work then shifted to turbines and other projects. Because of a lack of funds, his ideas remained in his notebooks, which are still examined by engineers for unexploited clues. In 1915 he was severely disappointed when a report that he and Edison were to share the Nobel Prize proved erroneous. Tesla was the recipient of the Edison Medal in 1917, the highest honour that the American Institute of Electrical Engineers could bestow. 

Tesla allowed himself only a few close friends. Among them were the writers Robert Underwood Johnson, Mark Twain, and Francis Marion Crawford. He was quite impractical in financial matters and an eccentric, driven by compulsions and a progressive germ phobia. But he had a way of intuitively sensing hidden scientific secrets and employing his inventive talent to prove his hypotheses. Tesla was a godsend to reporters who sought sensational copy but a problem to editors who were uncertain how seriously his futuristic prophecies should be regarded. Caustic criticism greeted his speculations concerning communication with other planets, his assertions that he could split the Earth like an apple, and his claim of having invented a death ray capable of destroying 10,000 airplanes at a distance of 250 miles (400 kilometres). 

After Tesla's death the custodian of alien property impounded his trunks, which held his papers, his diplomas and other honours, his letters, and his laboratory notes. These were eventually inherited by Tesla's nephew, Sava Kosanovich, and later housed in the Nikola Tesla Museum in Belgrade. Hundreds filed into New York City's Cathedral of St. John the Divine for his funeral services, and a flood of messages acknowledged the loss of a great genius. Three Nobel Prize recipients addressed their tribute to "one of the outstanding intellects of the world who paved the way for many of the technological developments of modern times." (I.W.H.) 
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Nikola Tesla: Chicago World's Fair 

(349k)
 

Alternating Current Power Plant at World's Fair, Chicago, 1893.
Four of the twelve 1000 horse-power two-phase generators
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``Quite apart from the lighting plant, the Westinghouse Company showed at the World's Fair a complete polyphase system. A large two-phase induction motor, driven by current from the main generators, acted as the prime mover in driving the exhibit. The exhibit, then, contained a polyphase generator with transformers for raising the voltage for transmission; a short transmission line; transformers for lowering the voltage; the operation of induction motors; a synchronous motor; and a rotary converter which supplied direct current, which in turn operated a railway motor. In connection with the exhibit were meters and other auxiliary devices of various kinds. The apparatus was in units of fair commercial size and gave to the public a view of a universal power system in which, by polyphase current, power could be transmitted great distances, and then be utilized for various purposes, including the supply of direct current. It showed on a working scale a system upon which Westinghouse and his company had been concentrating their efforts; namely, the alternating-current and polyphase system. 

It has been maintained with some plausibility that the most important outcome of the Centennial Exposition of 1876 was that the people of the United States there discovered bread. So it may be maintained with even more plausibility, that the best result of the Columbian Exposition of 1893 was that it removed the last serious doubt of the usefulness to mankind of the polyphase alternating current. The conclusive demonstration at Niagara was yet to be made, but the Wolrd's Fair clinched the fact that it would be made, and so it marked an epoch in industrial history. Very few of those who looked at this machinery, who gazed with admiration at the great switchboard, so ingenious and complete, and who saw the beautiful lighting effects could have realized that they were living in an historical moment, that they were looking at the beginning of a revolution.'' 

Adopted from "A Life of George Westinghouse," by Henry G. Prout, 1921. 



Nikola Tesla: Niagara Falls 
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Niagara falls and power plants, 1926: City of Niagara (upper center); Goat Island (middle center); Main Generating Plant, The Niagara Falls Power Company (upper left); Reserve Plant, The Niagara Falls Power Company (upper right)



``... with the inventions of Stanley in transformers and of Tesla in polyphase motors the entire art of electric generation and utilization was changed. It was at this critical juncture, before their work was thoroughly tested, that The Niagara Falls Power Company was formed. Our decision to adopt alternating current in the world's greatest power house settled all doubt as to the universal adaptability of alternating current and laid the foundation for the marvelous electrical development which followed: for Tesla's work received its first extensive application on the system of The Niagara Falls Power Company.'' 

Adopted from "Niagara Power," vol. 2, by Edward Dean Adams, pp. 369, 1927. 



Tesla on The Future

``We are confronted with portentous problems which can not be solved just by providing for our material existence, however abundantly. On the contrary, progress in this direction is fraught with hazards and perils not less menacing than those born from want and suffering. If we were to release the energy of the atoms or discover some other way of developing cheap and unlimited power at any point of the globe this accomplishment, instead of being a blessing, might bring disaster to mankind... The greatest good will come from the technical improvements tending to unification and harmony, and my wireless transmitter is preeminently such. By its means the human voice and likeness will be reproduced everywhere and factories driven thousands of miles from waterfalls furnishing the power; aerial machines will be propelled around the earth without a stop and the sun's energy controlled to create lakes and rivers for motive purposes and transformation of arid deserts into fertile land...'' 

Nikola Tesla, "My Inventions: the autobiography of Nikola Tesla", Hart Bros., 1982. Originally appeared in the Electrical experimenter magazine in 1919. 



Tesla on War and Peace

``War cannot be avoided until the physical cause for its recurrence is removed and this, in the last analysis, is the vast extent of the planet on which we live. Only through annihilation of distance in every respect, as the conveyance of intelligence, transport of passengers and supplies and transmission of energy will conditions be brought about some day, insuring permanency of friendly relations. What we now want is closer contact and better understanding between individuals and communities all over the earth, and the elimination of egoism and pride which is always prone to plunge the world into primeval barbarism and strife... Peace can only come as a natural consequence of universal enlightenment...'' 

Nikola Tesla, "My Inventions: the autobiography of Nikola Tesla", Hart Bros., 1982. Originally appeared in the Electrical experimenter magazine in 1919. 



Tesla on the d.c. motor

In a paper presented before the American Institute of Electrical Engineers in 1888, Tesla criticized the illogical construction of the d.c. motor. 



``In our dynamo machines, it is well known, we generate alternate currents which we direct by means of a commutator, a complicated device and, it may be justly said, the source of most of the troubles experienced in the operation of the machines. Now, the currents, so directed cannot be utilized in the motor, but must - again by means of a similar unreliable device - be reconverted into their original state of alternate currents. The function of the commutator is entirely external, and in no way does it affect the internal workings of the machines. In reality, therefore, all machines are alternate current machines, the currents appearing as continuous only in the external circuit during the transfer from generator to motor. In view simply of this fact, alternate currents would commend themselves as a more direct application of electrical energy, and the employment of continuous currents would only be justified if we had dynamos which would primarily generate, and motors which would be directly actuated by, such currents.'' 

Adopted from T.C. Martin, "The Inventions, Researches and Writings of Nikola Tesla," New Work: Electrical Engineer, 1894, pp. 9-11 



Tesla on George Westinghouse 

``George Westinghouse was, in my opinion, the only man on this globe who could take my alternating-current system under the circumstances then existing and win the battle against prejudice and money power. He was a pioneer of imposing stature, one of the world's true nobleman of whom America may well be proud and to whom humanity owes an immense debt of gratitude.'' 

Speech, Institute of Immigrant Welfare, Hotel Baltimore, New York, May 12, 1938, read in absentia 



Tesla on Thomas A. Edison 

``If Edison had a needle to find in a haystack, he would proceed at once with the diligence of the bee to examine straw after straw until he found the object of his search.'' 

``I was a sorry witness of such doings, knowing that a little theory and calculation would have saved him ninety per cent of his labor.'' 

New York Times, October 19, 1931 



Tesla on Voltaire 

``I had a veritable mania for finishing whatever I began, which often got me into difficulties. On one occasion I started to read the works of Voltaire when I learned, to my dismay, that there were close on one hundred large volumes in small print which that monster had written while drinking seventy-two cups of black coffee per diem. It had to be done, but when I laid aside the last book I was very glad, and said, "Never more!"'' 

Nikola Tesla, "My Inventions: the autobiography of Nikola Tesla", Hart Bros., 1982. Originally appeared in the Electrical experimenter magazine in 1919. 



Tesla on Mark Twain 

``I had hardly completed my course at the Real Gymnasium when I was prostrated with a dangerous illness or rather, a score of them, and my condition became so desperate that I was given up by physicians. During this period I was permitted to read constantly, obtaining books from the Public Library which had been neglected and entrusted to me for classification of the works and preparation of the catalogues. One day I was handed a few volumes of new literature unlike anything I had ever read before and so captivating as to make me utterly forget my hopeless state. They were the earlier works of Mark Twain and to them might have been due the miraculous recovery which followed. Twenty-five years later, when I met Mr. Clemens and we formed a friendship between us, I told him of the experience and was amazed to see that great man of laughter burst into tears.'' 

Nikola Tesla, "My Inventions: the autobiography of Nikola Tesla", Hart Bros., 1982. Originally appeared in the Electrical experimenter magazine in 1919. 



Others on Tesla 
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B.A. Behrend 

Were we to seize and eliminate from our industrial world the results of Mr. Tesla's work, the wheels of industry would cease to turn, our electric cars and trains would stop, our towns would be dark, our mills would be dead and idle. Yes, so far reaching is his work that it has become the warp and woof of industry... His name marks an epoch in the advance of electrical science. From that work has sprung a revolution... 
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W.W. Rice Jr. 

From his work followed the great work of Röntgen, who discovered the Röntgen rays, and all that work which has been carried on throughout the world in following years by J.J. Thomson and others, which has really led to the conception of modern physics. His work... antedated that of Marconi and formed the basis of wireless telegraphy... and so on throughout all branches of science and engineering we find... important evidence of what Tesla has contributed... 
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I.C.M. Brentano 

There are three aspects of Tesla's work which particularly deserve our admiration: The importance of the achievements in themselves, as judged by their practical bearing; the logical clearness and purity of thought, with which the arguments are pursued and new results obtained; the vision and the inspiration, I should almost say the courage, of seeing remote things far ahead and so opening up new avenues to mankind. 
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E.F.W. Alexanderson 

In almost every step of progress in electrical power engineering, as well as in radio, we can trace the spark of thought back to Nikola Tesla. There are few indeed who in their lifetime see realization of such a far-flung imagination. 
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Louis Cohen 

In reading Tesla's work one is constantly struck by his many suggestions which have anticipated later developments in the radio art. 
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Gano Dunn 

Prolific inventor, who solved the greatest problem in electrical engineering of his time, and gave to the world the polyphase motor and system of distribution, revolutionizing the power art and founding its phenomenal development. My contact as your assistant at the historic Columbia University high frequency lecture and afterward has left an indelible impression and inspiration which has influenced my life. 
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Chauncey McGovern 

Fancy yourself seated in a large, well-lighted room, with mountains of curious-looking machinery on all sides. A tall, thin young man walks up to you, and by merely snapping his fingers creates instantaneously a ball of leaping red flame, and holds it calmly in his hands. As you gaze you are surprised to see it does not burn his fingers. He lets it fall upon his clothing, on his hair, into your lap, and, finally, puts the ball of flame into a wooden box. You are amazed to see that nowhere does the flame leave the slightest trace, and you rub your eyes to make sure you are not asleep. 
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Peter II Karadjordjevic (King of Yugoslavia) 

In his diaries (A King's Heritage), under date July 8, 1942, the young Peter II writes: "I visited Dr. Nicola Tesla, the world-famous Yugoslav-American scientist, in his apartment in the Hotel New Yorker. After I had greeted him the aged scientist said: `It is my greatest honor. I am glad you are in your youth, and I am content that you will be a great ruler. I believe I will live until you come back to a free Yugoslavia. From your father you have received his last words: `Guard Yugoslavia.' I am proud to be a Serbian and a Yugoslav. Our people cannot perish. Preserve the unity of all Yugoslavs - the Serbs, the Croats, and Slovenes.'" 

Adopted from "Tesla: man out of time", by Margaret Cheney, 1981. 



Nikola Tesla: anecdotes 



A young inventor

``The child began when only a few years of age to make original inventions. When he was five, he built a small waterwheel quite unlike those he had seen in the countryside. It was smooth, without paddles, yet it spun evenly in the current. Years later he was to recall this fact when designing his unique bladeless turbine. 

But some of his other experiments were less successful. Once he perched on the roof of the barn, clutching the family umbrella and hyperventilating on the fresh mountain breeze until his body felt light and the dizziness in his head convinced him he could fly. Plunging to earth, he lay unconcious and was carried off to bed by his mother. 

His sixteen-bug-power motor was, likewise, not an unqualified success. This was a light contrivance made of splinters forming a windmill, with a spindle and pulley attached to live June bugs. When the glued insects beat their wings, as they did desperately, the bug-power engine prepared to take off. This line of research was forever abandoned however when a young friend dropped by who fancied the taste of June bugs. Noticing a jarful standing near, he began cramming them into his mouth. The youthful inventor threw up.'' 

Adopted from "Tesla: Man out of time", by Margaret Cheney, 1981. 



Serbian Poetry 

``Another anecdote about the inventor is told by the Reverend Stijacic. On his first trip to America as a young writer for the Serbian Federation, Stijacic had been surprised to find in the Chicago Public Library, a book of poems, the author of which was the popular Serbian poet, Zmaj-Jovan. The translator was Nikola Tesla. Later, when Stijacic was taken by Dr. Rado to meet the inventor in his offices on the twentieth floor of the Metropolitan Tower, he said, "Mr. Tesla, I did not know that you were interested in poetry." 

A look of wry amusement shone in the inventor's eyes. "There are many of us Serbs who sing," he said, "but there is nobody to listen to us."'' 

Adopted from "Tesla: man out of time", by Margaret Cheney, 1981. 



Aunts 

``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 cheek every time she kissed 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."'' 

Nikola Tesla, "My Inventions: the autobiography of Nikola Tesla", Hart Bros., 1982. Originally appeared in the Electrical experimenter magazine in 1919. 



Getting to Wardenclyffe 

A real-life story as told by Mr. Gerald Harris


It all started with a High School Science Project...

My first interest in Tesla was over forty years ago when an uncle helped me build a four foot Tesla Coil for a High School Science Project. Worked like a charm, throwing sparks several feet and lighting florescent lamps forty feet away. Yes, I have a high regard for Mr. Tesla. For thirtyfive years I have been near the leading edge of the digital computer revolution in large corporations. The last twelve at an innovative telecommunications company named Sprint. 

How to kill an extra day in Manhattan?

Unexpectedly recently I had an extra day to kill in Manhattan so I decided to see if I could find Wardenclyffe which I knew to be somewhere on Long Island. I found no one in NYC or Long Island who had ever heard of it. An hour on the phone with the Manhattan Public Library Reference Dept (thank goodness they were not busy) disclosed that I must be confused with the power plant in Niagra. They transferred me to the Phone Reference Group where I essentially went through the same process. They finally transferred me to the Map group where I learned only that there is a Warden Cliff Drive just east of Rocky Point about 20 miles from Riverhead. 

Went to Long Island Railroad in Penn Station and bought a round-trip to Riverhead stop ($20.50). To get there you must take the train to Ronkonkoma and transfer to the train to Greenport but get off at Riverhead. They had never heard of Wardenclyffe or anyone named Tesla. The train from Ronkonkoma to Riverhead leaves four times a day on weekdays: 9:01am, 1:37pm, 5:17pm, and 6:53pm. No one on the train to Riverhead had ever heard of Wardenclyffe but one man knew that to get to Rocky Point you caught bus 62 at the Riverhead train station about once each hour. 

Bus 62

The bus driver never heard of any place called Wardenclyffe but he let me out in front of a cab company just inside the east side of Rocky Point. The cab company owner, dispatcher, and cab drivers never heard of Wardenclyffe but on the Suffolk County Map, page 19 grid 23G, they did find a very short street named Warden Cliff Drive along with some other cliff drives such as Briarcliff, but there 'is nothing out there'. In short, found no one in Rocky Point who had ever heard of Wardenclyffe. The cabbies thought Nicole Tesla: --Wasn't that OJ Simpson's ex? 

Frustrated, I took the next bus 62 back to Riverside Train Station with hours to kill. The train from Riverside to Ronkonkoma runs four times on weekdays: 6:08am, 12:19pm, 3:17pm, and 10:19pm. 

Bad luck, good luck

Great luck, the Suffolk County Historical Society Museum is near the train station! Bad luck, it had closed fifteen minutes earlier at 4:30pm. Good luck, the Suffolk County Library is across the street. No one there had ever heard of Wardenclyffe except one retirement-age volunteer who remembered going there decades ago. But, she thought the buildings were still there but could not remember where. --Try the reference department, and she left for the day. 

Very helpful reference department, could not find any references to Wardenclyffe. They even opened the old and rare collection for Suffolk County and let me go through it, no luck. Good luck, one of the reference men had his computer and access to the web. In between helping other customers, in a couple of hours he located your blessed site which gave an important clue, Shoreham. A quick grab of the Suffolk County Map showed Shoreham, page 19 grid 23G. Looking more closely in that grid, I found a short Tesla Drive and a little longer Tower Hill Road, but they were indexed in Brookhaven. Was I that close? 

Maybe I'll try again

Unfortunately by that time, it was dark and much too late to try to go back. Perhaps if I had known to tell the cab company I was looking for the old Agfa building, I might have lucked out. But even then your site does not give specific directions as to how to get to the site(s) on Long Island. That brings me to ask two things of you: 

1. From the directions given above, exactly where are the buildings and acres. It is possible that sometime in the future I may be able to arrange an excess day while in NYC. 

2. Extract from the details above and the additional information you provide the exact way to get to Wardenclyffe from Penn Station in case other interested parties want to try to find it. 

Thanks for your help and continuing interest in Nicola Tesla and his genius. 

Based on a personal letter written by Mr. Gerald Harris, June 1998. 

To find where the Tesla Wardenclyffe Laboratory is located click here. 



Wardenclyffe Discovered? 

A possible answer to a Wardenclyffe Mystery.



You probably know where the Tesla Lab is located already, but in case you don't...

It is right next to the Shoreham Post Office and Shoreham Fire House on Route 25A. It is enclosed in the Agfa (GAF) cyclone fenced compound, and you can still recognize the old Tesla building from the front, looking through the fence. There is a Tesla Club in this area. They were in the process of negotiations to purchase or receive the property for their use. 

Information provided by Mr. Leslie Pastor. 



Nikola Tesla: Suggested Readings and Videos 



Books 
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 HYPERLINK "http://www.neuronet.pitt.edu/~bogdan/tesla/tesla.pdf" The Strange Life of Nikola Tesla 

Entered by John R.H. Penner in Portable Document Format (PDF). 

The same text is published under the name "My Inventions". 

[image: image12.png]


Tesla: Man Out of Time, Margaret Cheney, A Laurel Book, Dell Publishing Co., Inc., New York, 1981. 
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Prodigal Genius, John J. O'Neill, David McKay Co., New York, 1944. 
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My inventions: the autobiography of Nikola Tesla, Nikola Tesla, edited with an introduction by Ben Johnston, Hart Bros., Williston, VT, 1944. 

[image: image15.png]


My Inventions, Nikola Tesla, Electrical Experimenter, May, June, July, October 1919. 



Videos 
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Nikola Tesla: The Genius Who Lit the World, (45 minutes), a documentary film recounting the life of a man whose achievements led to our modern age. 



Nikola Tesla: Photo Album 




 

Statue of Nikola Tesla at Niagara Falls

A bronze statue of Nikola Tesla at Niagara Falls was produced some time in the mid 70's to honor Tesla and the work he did for Westinghouse in building the turbines which converted the power of the Falls into electricity. The original statue is in front of the Electrical Engineering building of the University of Belgrade in Belgrade, Serbia. 






 

Tesla in Colorado Springs

A photograph taken in Colorado Springs during an experiment on December 31, 1899. Tesla reads a book in the background, while several million volts lightnings cascade around the laboratory. The roar that accompanied such discharges could be heard ten miles away. The photograph was obtained using trick photography. Experiment was repeated several times to capture the lightnings and then the inventor would sit on a chair to complete the picture. 
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