Summary Chapter 5 1854-1887
Cyrus West Field was an almost retired, very rich businessman (mad his way up in the New York textile and paper trade)in his mid-thirties, who didn’t know what to do with all his money and his free-time, he was bored and searched for a new adventure. During his study he noticed one annoying fact: the separation of UK and USA (communication was only possible via ship and took weeks). Most great cities were already linked by telegraph with an overland route between them. But the great challenge was the colossal stretch of the North Atlantic. 
His idea was to build a giant ocean-spanning cable, and in difference to others before him he had enough money to do so. It turned out to be much harder than he thought. The next 15 years. Cyrus’s knowledge about the technical things was not very good. A cable was just something like a tunnel and if there was no signal at the end he’d simply poured in more power.
With a great sum to invest he traveled to London in 1854. The leading electricity theorist in the country was William Thomson(no relation to J.J. Thomson) and Cyrus was going there to meet him. Thomson was also in his thirties, a fit sailor and champion rower and swimmer at Cambridge. Thomson also made some studies on a few undersea cables. In his studies he realized that there was an effect in the water that changed clear sharp signals from the beginning into muddy and blurred at the end of the cables. Thomson was one of the few thinker who took Faradays vision seriously (there must be an invisible force field). This invisible force was the power which pulled forward the current he believed. 
The cable that Cyrus was planning to build was a 3 layer (a thin copper strand at the center, a thin layer of rubbery insulation around and a casing of iron to protect the cable). This idea was terrible to Thomson as he thought the energy would be dispersed from the copper into iron and from the iron into the sea. And if there was a field that had taken position along that long distance the field first had to collapse back before another signal can be transmitted via this cable. Thomson’s cable would need to have a much thicker rubbery insulation to keep the field inside the cable, but Cyrus already paid good money for the cable with the thin insulation.
Edward O. Whitehouse (didn’t believe in invisible flying force fields theory of Faraday) then was selected as chief electrical engineer for that project. Whitehouse also helped Cyrus to find some investors because Field was not that rich as everyone believed he was. Field couldn’t found the a hundredth of the project on his own and unless he got funding he’d have to return to New York in disgrace. Whitehouse also made sure that the handful of young scientists who supported Thomson’s idea stayed quite. He even brought Michael Faraday to back Field’s project. With the cheated statement of Faraday many investors could be found and soon they had enough money to run the cable factory full time.
Thomson realized that his idol Faraday was being manipulated and was convinced he was right but all he had was still only a theory. On June 10, 1858 the British battleship Agamennon and the U.S. Navy’s Niagara were ready to lay the cable. After very thought weather on the sea on August 5 the landing news came out and the newspapers went wild. In Britain church bells rung, knighthoods were granted and a formal congratulation from the Queen was printed in the Times. In America there were cannon barrages, preachers taking credit for the achievement and parades. Field was a hero and Whitehouse his prophet. 
But the first big massage of Queen Victoria to President Buchanan took 16.5h to transmit 99 words. After more and more massages took more time to transmit Whitehouse realized that everything what Thomson talked about was now coming true. Whitehouse wanted to pour more power into the cable with backup generators.  (End of August 1858) With these backup generators Whitehouse poured more force fields into the cable (100 times more than Thomson had ever imagined). The effect was that the copper wire and the outer iron casing heated up and the rubber between melted. The expression “short circuit” was born. By October 20 so much insulation had melted that no signal at all could get through (cable was dead and never used again). Whitehouse was fired and Thomson took over. And Thomson brought the idea to lay a new cable with much thicker insulation and then to use a very gentle battery pressure would work. Cyrus still had some doubts but had no alternative as to gamble that Faraday and Thomson were right. In 1866 another cable was laid and this cable was working for year after profitable year.
When you phone someone all you’re doing is sending along an invisible force field which shakes the electrons that are already waiting in your listener’s phone. This weightless force field makes the electrons travel a distance from NY to LA in only a fraction of a second.
Field was always polite to Thomson but it was still too bizarre for a business to believe. Thomson was convinced that electricity would be a big industry someday. He’d probably wished to name the pushing force after his idol Faraday. But French officials dominated scientific naming throughout the 19th century and Mr. Faraday was not French. The name for that pushing force was then given with the name of Alessandro Volta (Volts).
James Clerk Maxwell had begun to look more closely into the fields that Thomson was trying to control. He realized that fields had a complex inner structure and were actually mad of two parts – an electric part and a magnetic part.  As the electric part starts to ripple it would power up the second, invisible magnetic part (It’s what Joseph Henry had realized with his electromagnet: switching on the electric current made the magnetic force appear). Changes in magnetic fields will make a fresh electric field pop into existence (Faradays basement experiment in 1831). This process goes on and on and never stops. Once you’ve given an initial electric charge to shake this combined “electric-plus-magnetic” force field will keep on travelling.  Thomson had missed it because he’d been confusing all this; he was not able to see clearly the two separate parts and how they could crate each other. Maxwell was and wrote up his ideas in a number of intricate equations.  But when he died in 1879 Maxwell’s ideas were still taken by most scientists as a hypothesis. No one could believe that there are swarming with invisible waves. But in 1887 someone could: Heinrich Hertz.
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