NIKOLA TESLA

“Tesla has contributed more to electrical science than any man up to his time.” – Lord Kelvin 

“Tesla is an eminent pioneer in the realm of high frequency currents…. I congratulate him on the great successes of his life's work.” – Albert Einstein
“….all scientific men will be delighted to extend their warmest congratulations to Tesla and to express their appreciation of his great contributions to science.” – Ernest Rutherford 
(Wikipedia, n.d, p. 12).

The name of Nikola Tesla, genius, visionary, inventor extra-ordinary, credited with discoveries which changed the world in his own lifetime is still largely unknown outside his own field of electrical engineering. The victim of his own generous and somewhat eccentric nature Tesla gave away ideas by the bucketful upon which his contemporaries made many millions of dollars while he battled with cash problems for most of his adult life and died a pauper. It is not an exaggeration to suggest that the genius of Tesla brought about the industrial revolution of the early 1900's and as Vice President Behrend of the Institute of Electrical Engineers said in 1917 on presenting him with the Edison Medal – the most coveted electrical award in the USA – 

Were we to seize and eliminate from our industrial world the result 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 and our mills would be idle and dead (Pickover, 1998, p. 11)

Nikola Tesla was the fourth child born to Djouka and Milutin Tesla on the stroke of midnight between July 9 & 10, 1856 in the small hamlet of Smiljan in the Austro-Hungarian border province of Lika in what later became Yugoslavia . His father, the Rev. Milutin, was an educated and politically active man who had entered the priesthood after dropping out of military academy in rebellion against the trivialities of military life. Milutin wrote poetry and editorials for the local newspapers under the nom-de-plume Srbin Pravicich – “Man of Justice” - calling for social equality among peoples, the need for compulsory education for children and the creation of Serbian schools in Croatia. Nikola's mother Djouka on the other hand never learnt to read because from an early age she had to assume responsibility for her seven siblings as her mothers health failed and she became increasingly blind. Djouka however learned by ear and could recite thousands of verses of the great epic Serbian poems and long passages of the Bible. She also possessed great artistic talent and a versatile dexterity in her fingers that enabled her to become famous for her needlework and “according to Tesla she could, when over sixty, using only her fingers, tie three knots in an eyelash” (O'Neill, 1944 p. 10). Djouka was also a prolific inventor – “she conceived of many kinds of household appliances, including churns, looms and all kinds of tools. [My mother] descended from a long line of inventors” (Seifer, 1996, p. 10). “She was a truly great woman of rare skill and courage” (Seifer, 1996, p. 6).

Milutin ministered to a congregation of forty homes in the pastoral farming village of Smiljan and Tesla's early years were spent on the family farm and in the surrounding countryside. There he explored and played with his brother Dane and began to develop his talent for invention. He first designed and built a smooth waterwheel – the forerunner of his revolutionary bladeless steam turbines – which was quickly followed by a cornstalk popgun, a fishing hook for catching frogs, and one of his most ingenious devices – a propeller driven by sixteen May bugs glued in place which in turn drove a belt attached to a pulley (Seifer, 1996).

During this time Nikola was taught by his father who spoke fluently a great many languages and also ranked high as a mathematician. He was an omnivorous reader and possessed a large library from which it was my privilege to gather a great deal of information during my years of life spent at home (Seifer, 1996, p. 9).

Milutin also spent time training his sons with exercises for developing memory and for developing intuitive faculties.

In 1863 disaster struck the Tesla household when Dane was thrown by a horse and died from his injuries. The loss hit all the family very hard, none more so than Nikola who missed his older brother terribly and had continuous nightmares of Dane's death. In these nightmares “a vivid picture of the scene would thrust itself before my eyes and persist despite all my efforts to banish it” (Seifer, 1996, p. 11). Here we see, in unfortunate circumstances, the first manifestations of Tesla's remarkable talent for visualisation, the control of which was to underpin all of his remarkable discoveries later in life - “…to free myself of these tormenting appearances, I tried to concentrate my mind on something else by continuously conjuring up new images” (Seifer, 1996, p. 11). To help distract his mind onto more pleasant images Nikola created imaginary new places, cities and countries, where he could meet people and make friendships “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” (Seifer, 1996, p.11). Throughout Tesla's life he had such great powers of eidetic imagery that he often needed to ask advice to help him distinguish which was hallucination and which was not.

Shortly after the tragedy of Dane’s death Milutin was promoted, given the parish in the town of Gospic and took a job teaching at the local gymnasium (high school). At this time Nikola, being of school age, began his formal education and soon discovered that his talent for eidetic imagery was most useful in mathematics. It became immaterial to him whether he worked on the blackboard or in his mind he could see all the formula and do all the calculation he needed and often came up with the correct answer at the very moment the teacher completed writing the problem on the board. Nikola was a voracious reader and having obtained a part-time post at the Gospic library he pursued his reading to the point where his parents began to fear for his health.

Between 10 and 14, Nikola attended the Real Gymnasium (equivalent to our high school) at Karlovac which had a well equipped physics department where Tesla was first introduced to the study of electricity. “I was interested in electricity almost from the beginning of my educational career, I read all that I could find on the subject and experimented with batteries and induction coils” (Seifer, 1996, p.13). At this time Nikola also showed a great talent for learning languages and became fluent in English, Serbian, Croatian, Czech, Hungarian, French, German and Italian which also enabled him to read even more widely than before.

Milutin Tesla always wanted his only surviving son to follow him into the ministry but this idea was not part of the younger Tesla's plan as he had already set his sights on a career in electrical engineering. Coupling his knowledge of waterwheels with the inspiring image of the Niagara Falls he confidently told his father “Some day I am going to America and harness Niagara falls to produce power” (O'Neill, 1944, p.24)

In his last year in Karlovac, Nikola contracted malaria and when he was almost recovered was smitten with cholera which at the time was in epidemic proportions in the district. Bedridden for nine months he nearly died. “In one of the sinking spells which was thought to be the last, my father rushed into the room….'Perhaps,' I said, ‘I may get well if you will let me study engineering.' ‘You will go to the best technical institution in the world,' he solemnly replied, and I knew that he meant it” (Seifer, 1996, p. 14).

Having spent one year in the mountains to avoid the military draft Tesla finally arrived at the Polytechnic School in Graz in 1875 at the age of 19 and plunged headlong into his studies. While there he studied arithmetic, geometry, theoretical and experimental physics, integral calculus, analytical chemistry, mineralogy, machinery construction, botany, wave theory, optics and various languages, often studying upwards of 20 hours per day. He also studied the works of Descartes, Goethe, Shakespeare, Spencer, David Hume and John Locke, many of which he knew entirely by heart. During this time he developed his extra-ordinary self will which he manifested in his insistence in resting only five hours per night – only two of which were for sleeping – the habit of which he maintained for most of the rest of his life. His every conscious hour he dedicated to study which resulted in the highest possible pass marks in all subjects – twice as many as were required – and an increased strain upon his body, mind and health.

It was in his second year at the Institute that Tesla gained the singular insight that was to change his life and to eventually change the world he lived in. In studying the nature of generated electricity and the construction of electric motors he observed that electricity as generated by dynamos was produced as alternating current whereas the electric motors of the day were only able to utilize direct current. This they achieved through the use of a commutator which continually changed the direction of the current generated to produce current which only flowed in one direction. Tesla argued that this was a very inefficient process and surely it should be possible to design a motor which directly utilized the alternating current and did away with the need for a commutator completely. This idea was considered by the experts of the day including Tesla's tutor – Professor Poeschl – to be the equivalent of creating a perpetual motion machine and to be completely impossible. Tesla however saw clearly in his mind that it was possible and all he had to do was to design the mechanism to bring it about. This singular pursuit was to occupy him for the next 6 years and the discovery he eventually made was to provide him with a lifetime of industry and invention.

Over the next few years Tesla alternated working to support himself and attending the University of Prague . Graduating in 1880 with PhD in Physics to add to his four Baccalaureates from Graz – in Physics, Mathematics, Mechanical Engineering and Electrical Engineering – he sought to be involved with Alexandra Graham Bells new American invention – the telephone and finally secured a position as a lowly draftsman in the Central Telegraph Office of the Hungarian Government in Budapest. Quickly advancing to being in full charge of the new Budapest telephone exchange Tesla was indefatigable in labour and invention and eventually used up all his physical reserves and had to discontinue work.

He then went through an illness that defied medical knowledge at the time where he suffered from acute sensitivity to sound, vibration, touch and light and where his pulse raced from 50 to 150 beats per minute. The best doctors declared he was near death and there was nothing they could do for him but Tesla himself was still driven by the compulsion to solve the alternating current motor problem and the feeling that the answer was in his grasp. This challenge gave him the will to live and the strength to fight off the malady that afflicted him although throughout the rest of his life he was affected by similar sensitivities on a regular basis.

On recovery Tesla pursued the solution to the AC problem with single minded dedication and finally while walking through a park in Budapest and reciting Goethe's Faust he was struck with a vision where the solution he had been seeking for so long suddenly became completely clear in his mind. He saw the solution lay in creating a rotating magnetic field which would drag the armature of the motor around with it thus eliminating the commutator and enabling the motor to de driven with pure alternating current. One of the significant features of this vision was that it came to him complete and finished and he then only had to build it as he saw it and he was totally confident it would work as visualised.

This then was Tesla's genius, his gift in operation. He went on to create the rotating magnetic field which enabled him to build the AC motor which eventually turned the whole world from a reliance on DC power as promulgated by Edison to an almost total reliance on AC power as we know it today. The only modern day application of DC power is in battery power today – all transmitted electrical energy is both produced and utilised as AC.

Having tried to interest his employers and the Continental Edison Company in his new invention and failing Tesla set sail for America and landed in Manhattan with 4 cents in his pocket and the ideas to change the world. He worked with Thomas Edison for a time but Edison was too firmly wedded to his DC system to contemplate a change and it wasn't until Tesla formed his own company that he was able to start putting his ideas into effect. Over the next 59 years Tesla lived in the USA and spent his life in intensive work producing ideas and inventions faster than the world could grasp or use them.

Tesla was responsible for over 700 patents and his discoveries included: the rotating magnetic field, the polyphase alternating current system, the AC induction motor, the Tesla Coil, phosphorescent lamps, fluorescent light, laser, wireless communication, wireless transmission of electrical energy, the bladeless turbine, the single electrode X-ray tube, wireless remote control, tuned electrical circuits, seismology, radar, robotics, Tesla's turbines and vertical take-off aircraft. He designed the worlds first hydro-electric power plant in Niagara Falls in 1895 and he is credited with the invention of radio in 1893. Although Marconi gained the credit and won the Nobel Prize in 1909 for the invention, in 1935 the relevant Marconi patents were declared invalid by the United States Court of Claims due to “prior work of Tesla” (Tesla Memorial Society of New York. n.d, p. 2) (Wikipedia, n.d, p. 12).

The abilities and achievements of Nikola Tesla lend support for both theories of inherited intelligence and theories of acquired intelligence. He was born of intelligent and educated parents, his father having been conventionally educated and his mother being self taught, and it is clear that his ancestors were amongst the “educated aristocracy” of the Serbian community. “On both sides of the family and for generations there could be found clerical and military leaders, many of whom achieved multiple doctorates” (Seifer, 1996, p. 14). Nikola's brother Dane was also said to be “gifted to an extra-ordinary degree” but the literature has little to say about his two sisters' abilities or gifts (Seifer, 1996, p. 10).

Nikola's intelligence was displayed at a very young age in his inventions as mentioned and his problem solving ability – when he was seven years old he was witness in Gospic to the unveiling of a new man-powered pump for the fire departments use but when the sixteen men started pumping to demonstrate to the populace the effectiveness of the pump, nothing happened. Nikola did not know how such a pump worked but he instantly deduced the source of the problem, stripped off his clothes, dived into the river and straightened out a kink in the suction line causing the pump to roar immediately into life and saving the day. His innate abilities and intuitive knowledge give some credence to Francis Galton's idea of heritable genius (Brody, 2000) and seem to count out John Locke's idea of humans starting life with a ‘Tabula Rasa' or ‘clean slate'.

The idea of the inherited basis of intelligence was supported by Spearman but he also thought that the complexity of the environment of a child greatly influenced the development of sensory discrimination ability which he correlated with intelligence. As we have seen Tesla was certainly brought up in an environment rich in intellectual stimulation and he developed hyper-sensitivity of sensory discrimination which possibly gives some credence to Spearman's idea (Brody, 2000).

In contrast to Spearman, J McV. Hunt argued that “intelligence is substantially malleable and indicated that appropriate modifications early in life might increase intelligence substantially.” (Brody, 2000, p. 26). Certainly in Tesla's case the role modelling and specific instruction he received from his parents especially with regards memory and reasoning seem to have had a profound influence throughout his life. Tesla's memory was by all accounts truly photographic - both visual and eidetic: 

…a quick reading of a page gave him a permanent record of it….he could consult in his mind any page of any textbook he had read, any formula, equation, or item in a table of logarithms, and it would flash before his eyes. He could recite scores of books, complete from memory” (O'Neill, 1944, p. 253). 

What his memory would have been like without the training he received is of course unknowable and Hunt's hypothesis in this case un-confirmable.

More modern theories of intelligence tend to be complex systems models like Sternberg's Triarchic Theory which proposes three interacting aspects of intelligence: 

•  the information processing skills that are found within the individual 

•  the ability to match up one's skills and one's environment, and 

•  the ability to capitalise on experience to successfully process both novel and unfamiliar information (Davidson & Downing, 2000). 

Tesla throughout his life showed great information processing skills which he constantly sought to use to solve problems he saw in his environment and was always venturing into novel fields, usually as a pioneer, with considerable success. In Sternberg's terms he would seem to be highly intelligent. Also if we look at John Horn's theory of intelligence which specifies two broad factors – fluid abilities and crystallised abilities then Tesla's intelligence is confirmed by this model. “Fluid intelligence represents one's ability to reason and solve problems in novel or unfamiliar situations,” in which Tesla appeared to excel and “Crystallised intelligence, indicates the extent to which an individual has obtained the knowledge of a culture” (Yekovich, 1994, p. 2). There can be no question that in his academic studies Tesla absorbed and retained a large portion of the knowledge of several cultures especially that of the Serbian/Croatian culture.

As to whether Tesla was truly gifted we can look at Helen Winner's model of giftedness which includes: 

•  precocity – the ability to learn at a higher than normal speed 

•  an insistence on marching to their own drummer – creativity and individuality, and 

•  a rage to master – a passion to be the best (Moltzen, 2004). 

In Tesla's dedication to his work – often 20 hours per day seven days per week, his insistence on absolute perfection in everything he and his staff did and his relentless pursuit of new knowledge and new inventions we can see the manifestation of these traits of giftedness.

We can also look at Davis and Rimm's model and see that all his life Tesla displayed an abundance of: 

•  “creativity consciousness 

•  confidence and risk taking 

•  high energy and adventurousness 

•  curiosity 

•  idealism and reflectiveness 

•  need for alone time 

•  artistic and aesthetic interests 

•  attraction to the novel, complex and mysterious 

but whether he displayed very much 

•  humour and playfulness, or 

•  tolerance for ambiguity” (Moltzen, 2004). 

is more of a moot point and beyond the research completed for this study.

But the definition of giftedness which sums up Nikola Tesla most accurately is that from Morelock – “asynchronous development in which advanced cognitive abilities and heightened intensity combine to create inner experiences and awareness that are qualitatively different from the norm” (Alsop, 2003). 

This fits so perfectly the man who never quite fitted in anywhere, never quite fully understood the world around him and lived in a world of thought totally unique and almost incomprehensible to anyone else. Tesla himself described his own mental faculties in an interview with M. K. Wisehart, published in the American Magazine, in April, 1921: 

During my boyhood I had suffered from a peculiar affliction due to the appearance of images, which were often accompanied by strong flashes of light. When a word was spoken, the image of the object designated would present itself so vividly to my vision that I could not tell whether what I saw was real or not….Even though I reached out and passed my hand through it, the image would remain fixed in space…….This I did constantly until I was seventeen, when my thoughts turned seriously to invention. Then, to my delight, I found that I could visualise with the greatest facility. I needed no models, drawings or experiments. I could picture them all in my mind…..the whole idea is worked out mentally. In my mind I change the construction, make improvements, and even operate the device. Without ever having drawn a sketch I can give the measurements of all parts to workmen, and when completed all the parts will fit, just as certainly as though I had made the actual drawings. It is immaterial to me whether I run my machine in my mind or test it in my shop. The inventions I have conceived in this way have always worked. (O'Neill, 1944, p. 256, 257)

Nikola Tesla was one of a kind, a man both very much of his time and yet beyond his time who through the direct application of his intelligence, his giftedness and his talents truly changed the world.

“The world, I think, will wait a long time for Nikola Tesla's equal in achievement and imagination.” – Edwin H. Armstrong

“Tesla is entitled to the enduring gratitude of mankind.” – Arthur Compton 

(Wikipedia, n.d, p. 12). 
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