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AK/NATS 1810.06 Science and Creativity

Our guests are invited to tour the museum. This brochure will serve as a question and answer guideline to assist this presentation.  There are five main exhibits and artwork scattered throughout. As this is an unguided we invite you to enjoy all of the exhibits that have been graciously donated by anonymous supporters. All of the exhibits will have the answers to the questions in these brochures. The solutions will be posted on the course website at a later date. Today’s tour will be concluded with a Q&A session and a video presentation.
Production Directors:  Jennifer Joy Bernardino, Amanda Bray, Ahsan Khan, Luke Persaud, Chris Tobias
Biography:

Nicola Tesla was born in Croatia July 9/10 in 1856. Tesla was from a family of Serbian Origin; his father was an Orthodox Priest and his mother was unschooled yet highly intelligent. He trained as an engineer while attending the Technical University at Graz in Austria and the University of Prague. Later in Budapest he visualized the principle of the rotating magnetic field and developed plans for an induction motor, this would be the first step toward the utilization of the alternate current. In Paris he worked for the Continental Edison Company, later 1883 he constructed his first induction motor. Tesla moved to America in 1884 and found employment with Thomas Edison. In 1885, George Westinghouse of “Westinghouse Electric Company” bought patent rights to Tesla’s poly-phase system of the alternate current. Thus began the battle between direct current and alternating current. In 1915, Tesla was angered when he had to share the Noble Prize with Edison. In his personal life, Tesla was an odd man. He was driven by compulsion and he had a germ phobia. He believed that eventually we could communicate with other planets and claimed he invented a death ray that could split the earth in half. Tesla only had a few friends, which included Mark Twain. At his death hundreds flooded St. John the Devine Cathedral in New York to pay respect to the great man. All his notes where inherited by his nephew and is now in the Tesla Museum in Belgrade.

Tesla’s Impact on Society:

Nikola Tesla gave his finest contribution to science and society, as the inventor of the rotating magnetic field and of the complete system of production and distribution of electrical energy (motors, generators) based on the use of alternate currents.  He also constructed the generators of high frequency alternate currents and high voltage coreless transformer known as “Tesla Coil.”  Without the Tesla’s inventions, we would not have many of our everyday uses.  The generator in the Niagara Falls provides us with electricity, which we need for light, television, refrigerator, microwave, etc...Everyday necessities that help us live.  Tesla also invented the “Tesla coil” and his creation of the remote controlled boat, showed the wireless transmissions of energy, which developed the radio.  The radio allows us to listen and enjoy music, catch up on what is going on around the world and information about traffic when driving.  His first invention of a voice amplifier for the telephone receiver, provide us with hearing the other person the phone a lot clearer and louder.  Tesla was also the first to experimental x-rays on himself, the use of x-rays helps us to see what we are not able to see with the naked eye.  This enabled other Wilhelm Roentgen to develop an x-ray machine which would allow people to see any life threatening cancers or disabilities that need treatment.  
Tesla’s Impact in the Scientific Community

Nikolai Tesla probably had more of an impact on the scientific community than any other. With numerous patents, this man was not only innovative but made huge contributions to many inventions we take granted for today.  One of his most notes worthy contributions is the alternating current we use today, which was first demonstrated at a large scale to illuminate Chicago’s world’s fair of 1893. It was known as the Columbia exposition the very first electrical fair in history.  This demonstration put to rest many doubts regarding the alternating current. This caused the Tesla Westinghouse alternating-current to prevail. By 1896 the power machinery built using his system at Niagara Falls, now powered all of buffalo, soon afterwards spreading world wide. Nicola Tesla worked on many things at the same time. Tesla was about to disclose a whole new direction of modern electronics. He went on to build, what is known as the "Tesla coil", an air coil transformer with primary and secondary coils tuned to a resonate- a transformer which converts high-voltage low current at high frequencies. The "Tesla coil" is still used as a major component in numerous electronic devices today. Working with hundreds and thousands of volts of high-frequency, he announced the therapeutic importance of the high-frequency current on the human body. This insight led to the eventual discovery of X-rays by Wilhelm Roentgen. By 1883 Tesla conceived, explained, and demonstrated the "Four tuned circuits", making possible the theories of Maxwell and Hertz on the transmission of intelligence. The "four tuned circuit" is the essential idea that exists today in all modern radios. This invention led the Supreme Court to find Tesla's patents having priority over Marconi's patents. Tesla did much of the pioneering work. He laid the foundations down for future advancements on the radio. Most people tend to attribute the birth of the radio to early technologists who made refinements, but it was Tesla who laid down the foundation. This is why people have a distorted understanding of just who was the real inventor of the radio. The media, and textbooks raised the flag of victory for Marconi, this is why we do not hear much about Tesla and his findings concerning the radio.
The Paradigm Shift
Originally the scientific frame of reference was based on Marconi’s discoveries; the way a radio worked was seen as a phenomenon of some sort (in the early days), postulation of the earth’s atmosphere bouncing signals back and forth was considered as well. Tesla and his 10 plus patents he had for his work leading up to the radio were sort of disregarded and Marconi was given the fame for being the father of the radio.  His design and research did not provide enough information to further develop an understanding of wireless communication. The paradigm shift occurred when Tesla’s work and his patents were recognized over Marconi’s patents. In 1904 however, Marconi was able to get his own patent using some of Tesla's ideas. The issue of patent infringement by Marconi was addressed in a lawsuit brought by Tesla in1915. Nothing significant resulted from this until 1916 when the Marconi Wireless Telegraph Company of America itself sued the United States for alleged damages resulting from the use of wireless during WWI. In 1943 the United States Supreme Court invalidated the fundamental Marconi patent because it was anticipated by Tesla. The Tesla Company gave the right of these transmitters to be installed on naval vessels before WWI pertaining to Tesla patents No 645,576 and 649,621, issued in May 1900. The Supreme Court rendered invalid Marconi's basic patent No. 763,772 dated June 28, 1904. Tesla's patent for apparatus No. 649,576 dated March 20, 1900, and its subdivision patent for apparatus No. 649,621 dated May 15, 1900, had priority and thus the real father of the radio is Tesla not Marconi
Available in online:
Tesla Sweaters:
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Please visit www.teslasociety.com for ordering information.
Our music was featured from www.digitallyimported.com. Visit the site for the best and current trace and house straight from New York City and London, England.

Film footage from PBS Documentary Nikola Tesla: Master of Lightning; Terminator 2; The Entity
York University Independent Museum Productions Presents
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Highlighting Some of Tesla’s Work
In our museum there are several exhibiting may of Tesla accomplishments. In this brochure we will highlight arguably his most important and significant.
Death Ray

Immediately after Tesla’s death, Tesla’s scientific papers vanished from his hotel room.  His papers were never found.  Tesla’s papers contained scientific data and information about “Death Rays,” which could be used for military purposes. In 1947 the Military Intelligence Service identified the writings about the particle beam contained in Tesla’s scientific papers as “extremely important.” Military Intelligence Services of the USA, Germany and USSR were vitally interested in Tesla’s “Death Rays.” Tesla’s “Death Ray” was capable of destroying 10,000 enemy airplanes at a distance of 250 miles (400 kilometers). “Death Rays” are laser beams. Laser beams are special sorts of electro-magnetic waves, a special sort of light. White light/daylight is a mixture of many colors which can be separated.  Red light has long waves, blue light has short waves. The waves making up a laser beam are different.  The waves are all the same length and are lined up so that the tops (peaks) of the waves coincide with each other. The “Death Ray” a concentrated beam of sub-microscopic particles flying at velocities approaching that of light. Laser beams can be concentrated into a tiny point, which gives it tremendous energy. It can produce enough heat to turn a metal into vapor.  They are accurate cutting tools that can even cut diamond, the hardest substance known to man.
Radio/wireless communication
Tesla did most of his wireless work in his lab in Colorado Springs. Due to his peculiar nature he attempted for 50 years of his life, interplanetary communication. He was the first scientist to use the ionosphere for scientific purposes, which is now, because of its nature is necessary for communication. In 1892, Tesla created the basic design fro radio; and in 1898 patented a radio-controlled rowboat. He showed of his new invention that year at Madison Square Garden. The rowboat was constructed with an antenna, which transmitted radio waves from a command post. These waves were received by a radio device called a “Coherer”, which transmitted the waves into mechanical movements of the propeller on the rowboat. The direction of the rowboat was changed by manual controls. This was the first application of Radio Waves so it made the front page in America. Guglielmo Marconi was later deemed the father of radio but it was not until 1943 that Marconi’s patents were deemed invalid. Yet, still today people only know Tesla for his coil and not for his work in telecommunications.  His work with the ionosphere determined that this specific layer of that atmosphere has a reflective property.  The implication in this discovery is that one could reflect HF waves (high frequency) off of the ionosphere. This would enable transmissions to be received around the world.  Using this principle, as well as producing a very high transmission tower…would allow this HF transmission to be received beyond the curvature of the earth.  Transmissions were no longer restricted to only line of sight.
 This principle was further applied to what is known today as the world clock system. This system uses a series of HF transmitting towers that use radio waves to synchronize individual clocks around the world to local time.
Tesla Coil
Tesla was on contest with Thomas Edison, in a race to develop the most efficient and safest form of electrical power generation and distribution.  Thomas Edison developed Direct Current.  Nikola Tesla developed Alternating Current.  Direct current provides a steady voltage and current, however it has a considerable loss when distribution is over long distances. This would be a significant problem for distribution to the public. Alternating current behaves like in a wave form, with specific frequency, intensity range, and wavelength.  It is very simple to convert an alternating current source to a direct current source through a process called rectification.
 Direct current is flawed by requiring a very high, and subsequently dangerous, initial voltage as it must have enough voltage to power its “load” once it reaches its destination. Alternating current, which conventionally powers many rotating devices (i.e. motor, fan), also uses the principle of electro-magnetic induction. This EMF (electro-magnetic force) is caused by the flow of electrons though a conductor.  However this principle itself is also in essence a palindrome.  If a solid magnet were to pass through a coil of wire it will induce electron flow. The principle of electromagnet induction is applied to an electrical device called a transformer.  This device, based on the ratio of primary windings from one coil to the secondary windings of another coil, will be manipulated by a factor based on that ratio, by either step-up or step-down the voltage in a circuit.  This concept is paramount in understanding the success of Tesla’s coil.  It is also the reason why an alternating current is much more efficient.  Hydro-electric generators may produce substantial amounts of electricity, and then it will be stepped-down to travel across distances. This not only reduces the amount of wires used, it also reduces the safety hazards of a wire with a high voltage being carried. Once it the electricity reaches its destination it can be stepped-up for distribution. These transformers typically have a ferrous-core, which is a substance that has magnetic properties.  This core increases the EMF which induces a higher current
 in the secondary winding.  A Tesla coil is a high-voltage air-core resonant transformer. A Tesla coil has 6 basic components. The first is the primary transformer, which is a high-voltage iron-core transformer. The second component is a high-voltage capacitor. The primary transformer converts the AC voltage (120/240 volts AC) to over 10,000 volts. This energy is used to charge the high-voltage capacitor. The third is the spark gap, basically two wires separated by a small gap of air. When the voltage builds up enough to break down the spark gap, a spark will bridge the spark gap and complete the circuit between the capacitor and the primary coil by shorting out the transformer. A spark ionizes the air, causing it to become much more conductive. All the energy stored in the capacitor will be forced through the primary coil. The process of charging the capacitor and firing the spark gap occurs very rapidly. The fourth is the primary coil consisting of about 10 to 15 turns of thick heavy gauge wire wound around the base of the secondary coil. The fifth is the secondary coil, and it consists of many hundreds of turns of relatively thin, small gauge enameled wire. The primary and secondary coils make up an air-core transformer. When the energy is transferred to the primary coil, an electromagnetic field is generated and surrounds the secondary coil. The secondary coil absorbs this energy and magnifies the voltage further. The resulting voltage could be a couple hundred thousand volts for small coils, or millions for very large ones. The sixth basic component is the toroid. It is usually an aluminum doughnut-shaped object. The high-voltage sparks radiate in all directions from the toroid out into the air. The bottom wire of the secondary coil is grounded via a heavy gauge wire that leads directly to a ground rod. The top wire of the secondary is connected to the toroid.[image: image4.png]ac
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NOTES:
� Please take the time to view the Wireless World System art exhibit.


� Please consult your tour guide if you require clarification on AC rectification.


� Please consult your tour guide if you require clarification on the differences between current and voltage.





