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					At the stroke of midnight on July 10, 1856, thunder clapped. Lightning flashed. And a baby boy was born. “He’ll be a child of the storm,” his nurse said. “No,” his mother replied. “A child of light.” She did not know then that her son, Nikola, would grow up to be both: one of the most important electrical inventors in the world—then and now. 

				

			

		

		
			
				
				 

				

		

		
			
				
					At the stroke of midnight on July 10, 1856, thunder clapped. Lightning flashed. And a baby boy was born. “He’ll be a child of the storm,” his nurse said. “No,” his mother replied. “A child of light.” She did not know then that her son, Nikola, would grow up to be both: one of the most important electrical inventors in the world—then and now. 

				

			

		

		

		
			
				
					Nikola grew up in a farmhouse in a village called Smiljan at the foot of a wooded hill, next door to a barn and a small chapel where his father preached. He loved animals and never missed a day cradling and feeding his family’s chickens, roosters, pigeons, and geese. He had many playmates, but his best friend was a cat. The magnificent Macak. 
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					When Nikola was three, he stroked his cat and something remarkable happened: “Macak’s back was a sheet of light and my hand produced a shower of sparks loud enough to be heard all over the place.” Nikola had never seen anything like it. 

				

			

			
				 

			

			
				 

			

		

		
			
				
					His mother said, “Stop playing with the cat, he might start a fire.” His father said, “This is nothing but electricity, the same thing you see on the trees in a storm.” He wondered, Is Nature a gigantic cat? If so, who strokes its back? From that moment on, Nikola could not stop thinking about electricity. 

				

			

			
				 

			

			
				 

			

			
				 

			

		

		
			
				
				 

				

			
				
				 

				

		

		
			
				 

			

			
				 

			

		

		

		
			
				 

			

			
				
					Just like his mother, who sewed clothing by hand and built new tools to help with housework, Nikola had a gift for invention. 

				

			

		

		
			
				 

			

			
				
					He dreamt of flying like the pigeons and geese on his farm— so, he jumped off the roof of his barn holding only an old umbrella. His bones didn’t break, but he was bedbound for weeks. 
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					Before he was six, Nikola had designed: a metal hook for catching frogs, a popgun that shattered windows (and got him punished! ), and a rotating motor powered by the fast, flapping wings of sixteen June bugs.
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					When he was eight, Nikola fell in love with books. He remembered everything he read and soon carried whole volumes in his head. His father feared he’d go blind and discouraged so much reading—but Nikola couldn’t stop.

				

			

		

		
			
				 

			

			
				
					While the family slept, he made his own candles, stuffed towels in the cracks of his bedroom door to hide the light, and worked his way through his father’s library of books. 
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					In school, Nikola got high marks in literature, sciences, and math. His dream was to study electricity when he grew up, but his father expected him to follow in his footsteps— and become a priest. 

				

			

			
				
					When he was seventeen, Nikola contracted cholera, a serious disease that left him barely able to move. Everyone feared he was at death’s door. Nikola’s father promised him he could study anything he wanted—if only he got better. 

				

			

			
				
					Nikola recovered quickly and soon enrolled in college to pursue his passion—electrical engineering.
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His father said, “This is nothing but electricity, the same thing you see
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He wondered, Is Nature a gigantic cat? If so, who strokes its back?

From that moment on, Nikola could not stop thinking about electricity.
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NIKOLA TESLA was born on July 10, 1856, to Serbian
parents in Smiljan, a mountain village in what is now
modern-day Croatia. A prolific inventor, his patents en-
compassed radar, X-ray, and remote-control technology;
wireless radio communications—Tesla, and not Guglielmo
Marconi (1874—1937), is considered the father of radio,
thanks to a 1943 Supreme Court ruling upholding Tesla’s
patent precedence over Marconi’s; the Tesla coil (a device
that can discharge bolts of lightning by transforming low
alternating current into extremely high voltages through
the release of a spark); and most importantly, the AC

. . . . ik .
(alternating current) induction motor, which uses alter-  courtesy of special Collections, Fine Ars Lierary,

Harvard University.

nating currents to efficiently distribute electricity along far distances and which continues to

be the world’s standard form of electric distribution.

How to power an electric motor using alternating currents had tormented Tesla for
years. He was twenty-six years old and strolling in a park with a friend when the setting sun
inspired him to recite the following passage from Goethe’s Faust from memory:

The glow retreats, done is the day of toil;
It yonder hastes, new fields of life exploring;
Ab, that no wing can lift me from the soil,
Upon its track to follow, follow soaring!

And like a flash of lightning, a clear image of a working AC induction motor formed in his
mind. Tesla wrote of the experience: “I cannot begin to describe my emotions. Pygmalion
seeing his statue come to life could not have been more deeply moved. A thousand secrets
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Nikola grew up in a farmhouse in a village called Smiljan
at the foot of a wooded hill, next door to a barn

and a small chapel where his father preached.

He loved animals and never missed a day cradling and feeding
his family’s chickens, roosters, pigeons, and geese.
He had many playmates, but his best friend was a cat.
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The magnificent Macak.
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of nature which I might have stumbled upon accidentally, I would have given for that one
which T had wrestled from her against all odds, and at the peril of my existence.”

Tesla moved to America to work with Thomas Edison (1847—1931), the famous inventor
who introduced the world to the phonograph (the precursor to the record player) and the
first commercially viable incandescent electric light bulb. Among his countless innovations,
Edison also developed a pioneering electrical grid system that used direct-current (DC)
electricity to illuminate previously candlelit and gas-flamed homes and streets. Yet Edison’s
electrical system, while revolutionary, also had significant drawbacks. Direct-current electrical
energy, which traveled in only one direction, dissipated and weakened as it ran through the
wires, limiting how far it could travel. Thus, in order to meet the electrical needs of a city like
New York, power stations would need to be built every square mile.

Tesla believed his AC induction motor was the solution to the limitations of Edison’s
direct current—powered system. With Tesla’s invention, alternating currents did not lose
energy as they traveled through the wires, and high-voltage electricity flowing through a
single power station could easily be transformed into lower currents to safely meet the needs
of homes and buildings for miles. However, Edison dismissed Tesla’s AC-powered system as
impractical and inherently dangerous, which soon led to the end of their working relationship.

When the wealthy businessman and inventor George Westinghouse (1846—1914) began
developing his own AC-powered system in direct competition with Edison’s DC-powered
system, a contentious professional feud began, which the press coined the War of Currents.
Edison was a shrewd businessman and knew that only one electrical distribution system
could prevail in lighting the world. As such, he initiated an aggressive propaganda campaign
to sway public opinion on the inherent dangers of AC electricity by publicly electrocuting
dogs, cats, and even an elephant using high-voltage alternating currents.

When Tesla patented his AC-powered induction motor and related technology, Westing-
house immediately purchased his invention for tens of thousands of dollars. The men’s
business agreement also included a generous royalty payment of $2.50 for every unit of
horsepower generated by Tesla’s motors. However, when Westinghouse’s company later ran
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into financial troubles, Tesla, in a gesture of goodwill, tore up their business contract and
agreed to forgo any future royalties. Had Tesla held on to his royalty agreement, or at the
very least negotiated a lower rate, he would have become extremely wealthy and would have
had all the money he needed to continue his scientific work without any financial burdens.

Westinghouse and Edison’s feud came to a close when, with Tesla’s patents in hand,
Westinghouse’s company won the contract to power the 1893 World’s Columbian Exposi-
tion (also known as the Chicago World’s Fair), which commemorated the four-hundred-year
anniversary of Columbus’s arrival in the Americas. An estimated 300,000 visitors witnessed
the historic opening ceremony on May 1, when Grover Cleveland (1837-1908), then pres-
ident of the United States, pushed a telegraph button that powered the fair’s enormous
machinery and lit up the fairgrounds with over 100,000 lightbulbs all at once. As the
orchestra played “My Country "Tis of Thee,” the awestruck crowd cheered, waved handker-

chiefs, and sang along.

In fact, the illuminated fairground was so
enchanting that it inspired the writer L. Frank
Baum’s Emerald City of Oz In total, over
twenty-eight million visitors from around the
world visited the fair, which also introduced
the public to the first mechanical dishwasher,

= e the Ferris wheel, and the zipper, to name just
1893 Columbia Exposition.

© George Westinghouse Museum Collection,
Detre Library & Archives, Heinz History Center.

a few innovations. Westinghouse and Tesla’s
hard work paid off—Westinghouse Electric’s AC-powered electrical distribution system at
the fair was an enormous success and marked the beginning of an entirely new way of life
for the world.

Despite Tesla’s sudden fame and fortune, the immense significance of his contributions
to modern life fell through the cracks of public knowledge in the last decades of his own life.
Newspaper articles now focused on his eccentric habits and money troubles, or included
tongue-in-cheek editorials related to his passion for pigeons. Much like his childhood cat, the
magnificent Macak, one particular animal stood out as the singular object of his affection in
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He wondered, Is Nature a gigantic cat? If so, who strokes its back?
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/* Region-Magnificationator
 *
 * This JavaScript adds simple touch-to-popup functionality
 * 
 * It looks for elements with a data-mag-target attribute:
 * 
 * <div data-mag-target="page7_item1_1">...</div>
 * 
 * For ease of converting to KF8, intra-page popup order
 * should also be defined by setting an ordinal attribute.
 * This script, however, will ignore it:
 * 
 * <div data-mag-target="page7_item1_1" data-mag-ordinal="1">...</div>
 *
 * This script has no library dependencies.
 *
 * It is designed to work in both mouse and touch environments.
 */


/*
 * global variables
 */

var DEV_MODE = false; // set to true for console output on device

var MAX_TAP_DIAMETER = 50; // how far can finger stray before no longer tap?
var MAX_TAP_DURATION = 250; // milliseconds 
var PAGINATIONHOTSPOTWIDTH = 0.10; // percent of screen edges to reserve for page forward/backward
var MAG_TARGET_ATTRIBUTE = 'data-mag-target';

var currentlyShowing = null;
var startCoords = null;
var startTime = null;
var maxPageBackXValue;
var maxPageForwardXValue;

var isTextSelected = false;

/**
 * initialize
 * 
 * @function main
 */
function main() {

	// dev mode 
	if (DEV_MODE && 'ontouchstart' in window) {
		console = new MobileConsole();
	}
	
	// estimate position of page back/forward hotspots
	var windowWidth = document.getElementsByTagName('div')[0].offsetWidth;
	maxPageBackXValue = (windowWidth * PAGINATIONHOTSPOTWIDTH);
	minPageForwardXValue = windowWidth - maxPageBackXValue;

	// set up triggers
	var triggers = getTriggers();
	initializeTriggers(triggers);

	// use body as event backstop
	addEventListeners(document.body);

}

/**
 * find triggers
 * 
 * @function getTriggers
 * @return {Array<Element>} 
 */
function getTriggers() {
	var anchors = document.getElementsByTagName('div');
	var triggers = new Array();
	for( var i = 0; i < anchors.length; i++ ) {
		if (anchors[i].hasAttribute(MAG_TARGET_ATTRIBUTE)) {
			triggers.push(anchors[i]);
		}
	}
	return triggers;
}

/**
 * add event listeners and connect triggers
 * to popups
 * 
 * @function initializeTriggers
 * @param {Array<Element>} triggers
 */
function initializeTriggers(triggers) {
	for( var i = 0; i < triggers.length; i++ ) {
		addEventListeners(triggers[i]);
		// store ref to popup in trigger DOM object
		var targetId = triggers[i].getAttribute(MAG_TARGET_ATTRIBUTE);
		var popup = document.getElementById(targetId);
		if (!popup) throw Error('Invalid mag target: ' + targetId);
		triggers[i].jsPopupTarget = popup;
	}
}

/**
 * @function addEventListeners
 * @param {Element} el
 */
function addEventListeners(el) {
	if ('ontouchstart' in window) {
		console.log('adding touch events');
		el.addEventListener('touchstart', handleTouchStart, false);
		el.addEventListener('touchend', handleTouchEnd, false);
	} else {
		el.addEventListener('mousedown', handleTouchStart, false);
		el.addEventListener('mouseup', handleTouchEnd, false);
	}

}

/**
 * @function handleTouchStart
 * @param {Event} event
 */
function handleTouchStart(event) {
	isTextSelected = checkIfTextSelected();
	if (event.currentTarget === document.body || event.currentTarget.hasAttribute(MAG_TARGET_ATTRIBUTE)) {
		event.stopPropagation();
		startCoords = getCoordinates(event);
		startTime = (new Date()).getTime();
	}
}

/**
 * Determine if action should be taken
 * 
 * @function handleTouchEnd
 * @param {Event} event
 */
function handleTouchEnd(event) {
	if (event.currentTarget === document.body || event.currentTarget.hasAttribute(MAG_TARGET_ATTRIBUTE)) {
		if (startTime != null) {
			event.stopPropagation();
			var endTime = (new Date()).getTime();
			var duration = endTime - startTime;
			if (duration <= MAX_TAP_DURATION) {
				handleFullTouch(event);
			}
		}
	}
}

/**
 * If an event reaches this function,
 * consider it a proper touch event.
 * - If popup showing, hide it
 * - If trigger touched, show that popup
 * 
 * @function handleFullTouch
 * @param {Event} event
 */
function handleFullTouch(event) {
	// If user interacting with link, let it happen
	if (event.target.tagName.toLowerCase() !== 'a') {
		if (currentlyShowing != null && event.currentTarget === document.body) {
			hideAll();
			if (!isTextSelected) {
				// if text selected, don't prevent default
				// or user can't deselect
				event.preventDefault();
			} 
		} else if (event.currentTarget.hasAttribute(MAG_TARGET_ATTRIBUTE)) {
			event.preventDefault();
			var trigger = event.currentTarget;
			var popup = trigger.jsPopupTarget;
			if (popup != currentlyShowing) {
				show(popup);
			}
		}	
	}
}

/**
 * Determines if user has selected text
 * 
 * @function checkIfTextSelected
 * @return {boolean}
 */
function checkIfTextSelected() {
	var txt = '';
	if (window.getSelection) {
		txt = window.getSelection().toString();
	}
	if (txt == '' || txt == null) {
		return false;
	}
	return true;
}

/*
 * show popup
 * 
 * @function show
 * @param {Element} popup
 */
function show(popup){
	hideAll();
	popup.style.display = 'block';
	currentlyShowing = popup;
}

/*
 * hide all popups
 * 
 * @function hideAll
 */
function hideAll(){
	if ( currentlyShowing != null ) {
		currentlyShowing.style.display = 'none';
		currentlyShowing = null;
	}
}

/* ---------------- utilities ------------------- */

/**
 * get event coordinates
 * 
 * @function getCoordinates
 * @param {Event} event
 * @return {Object} containing x and y Number properties
 */
function getCoordinates(event) {
	var x;
	var y;
	if ( 'touches' in event ) {
		x = event.touches[0].pageX;
		y = event.touches[0].pageY;
	} else {
		x = event.pageX;
		y = event.pageY;
	}
	return {'x':x, 'y':y};
}

/**
 * get distance between points
 * 
 * @function getDistance
 * @param {Number} pointA
 * @param {Number} pointB
 * @return {Number}
 */
function getDistance(pointA, pointB) {
	return Math.sqrt( Math.pow((pointB.x - pointA.x),2) + Math.pow((pointB.y - pointA.y),2));
}

/**
 * is event single finger touch?
 * 
 * @function isSingleFingerEvent
 * @param {Event} event
 * @return {boolean}
 */
function isSingleFinger(event) {
	if ( 'touches' in event && event.touches.length > 1) {
		return false;
	}
	return true;
}

/**
 * add a class to a DOM element
 * 
 * @function addClass
 * @param {Element} el
 * @param {String} className
 */
function addClass(el, className) {
	var newClassAtt = '';
	/*
	 * remove existing occurrences
	 */
	var currentClassNames = el.className.split(' ');
	for( var i = 0; i < currentClassNames.length; i++ ) {
		if ( currentClassNames[i] != className ) {
			newClassAtt += ' ' + currentClassNames[i];
		}
	}
	// now add to end		
	newClassAtt += ' ' + className;
	// remove space that may have been added to beginning
	newClassAtt = newClassAtt.trim();
	el.className = newClassAtt;
}

/**
 * check if DOM element has class
 * 
 * @function hasClass
 * @param {Element} el
 * @param {String} classToCheck
 * @return {boolean}
 */
function hasClass(el, classToCheck){
	var existingClasses = el.className.split(' ');
	for( var i in existingClasses ) {
		if( existingClasses[i] == classToCheck ) {
			return true;
		}
	}
	return false;
}

/**
 * By overriding the console with an instance
 * of this class, you can get console output
 * on mobile devices.
 * @class MobileConsole
 */
function MobileConsole() {
    this.outputElement = document.createElement("div");
    document.getElementsByTagName('div')[0].appendChild(this.outputElement);
    var style = 'font-size:0.8em;position:absolute;background-color:rgba(100,150,255,0.5);max-width:40%;top:10px;left:10px;';
    this.outputElement.setAttribute('style',style);
}
/**
 * @method log
 */
MobileConsole.prototype.log = function(txt) {
    var p = document.createElement('p');
    p.setAttribute('style','margin:0;text-indent:0;');
    p.innerHTML = txt;
    this.outputElement.appendChild(p);
}

window.addEventListener('load', main, false);
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his later years—a white pigeon with brown-tipped wings: “No matter where [ was that
pigeon would find me; when [ wanted her, [ had only to wish and call her and she would
come flying to me.”

Tesla’s friends always commented on his deeply loving nature, sensitive soul, and pro-
found affinity and respect for all living beings. In Tesla’s
own words, he had an “instinctive impulse” throughout
his life “to harness the energies of nature to the service of
man.” As he wrote in “A Story of Youth Told by Age,” the
letter he sent to his friend’s young daughter, Pola Fotitch:
“T often visualize the events of my youth to find relief from
great and dangerous mental strain.” By connecting with

pigeons, which not only were living symbols of Tesla’s hap-

White bird.
piest childhood memories but also are considered to be © Nikola Tesla Museur/Photo Library.

nature’s original wireless messengers, Tesla was able to bridge the gulf between his past and
present.

Nikola Tesla died alone and penniless in Room 3327 on the thirty-third floor of the
Hotel New Yorker on January 7, 1943, yet over two thousand science, business, and arts
luminaries from around the world attended his funeral at New York’s Cathedral of St. John
the Divine. In a radio broadcast announcing his death, the mayor of New York, Fiorello
La Guardla read a tribute written by Tesla’s friend, the author Louis Adamic, in which
" Sy he quoted the engineer B.A. Behrend:

“Were we to eliminate from our industrial
world the results of Tesla’s work, the wheels
of industry would cease to turn, and our
electric trains and cars would stop, our
¥y towns would be dark, our mills and fac-
tories dead and idle. So far reaching is his
work . . . should Tesla’s work be suddenly

Nikola Tesla with Tesla coil.
© George Westinghouse Museum

Collection, Detre Library & Archives, Heinz History Center. Withdrawn_darkness Would preVaﬂ.”
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Nikola grew up in a farmhouse in a village called Smiljan
at the foot of a wooded hill, next door to a barn

and a small chapel where his father preached.

He loved animals and never missed a day cradling and feeding
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His mother said, “Stop playing with the cat, he might start a fire.”

His father said, “This is nothing but electricity, the same thing you see
on the trees in a storm.”

He wondered, Is Nature a gigantic cat? If so, who strokes its back?

From that moment on, Nikola could not stop thinking about electricity.
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