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1.

Pioneer Background



Thomas Alva Edison, America’s greatest inventor, came from a humble Dutch pioneer family. He grewup with people who were inventive and adventuresome. His parents sought new frontiers and workedhard to prosper and progress. They believed theycould improve the world. In Thomas Edison they hada son who probably changed more of his world thanany other man of his time.

In the early eighteenth century, one of Edison’s forebears had demonstrated the pioneer spirit thatwould be passed down through generations. A widowin Holland, in 1730 she had made the importantdecision to take her three-year-old son John and followother Dutch settlers to the New World. She emigratedto Elizabethport in the Crown colony of New Jersey.There she obtained a grant of land along the PassaicRiver near Caldwell.

John, the first of the Edisons to grow up in the new land, became an industrious and influential memberof the New Jersey community. He married SarahOgden, whose family was well respected and powerful.He became the proprietor of a 75-acre farm; built asubstantial home; had servants, a horse worth twentypounds, and two dozen sheep; and claimed almost threehundred pounds sterling.

But John Edison, like other Dutch patroons of New Jersey, saw ominous signs of political dissent. Moreand more colonists were infected with a desire forindependence from British rule. Eventually, politicalsparks of unrest ignited the Revolutionary War. InNew Jersey a majority of the people joined the battlefor independence. But some, especially those whoowned property, remained loyal to the Crown.

John Edison was a Loyalist. During the Revolution the local patriots, the Whigs, took command of hiscounty. They seized the property of all loyal Tories,or Loyalists, burned their barns, and commandeeredtheir herds of cattle. John Edison’s property was confiscated and he was forced to flee to safety across theHudson River into New York.

Though no longer a young man, John Edison took up arms and fought for the king as a British scout. In1777, when General George Washington’s army massedat Trenton, New Jersey, the Tory sympathizer wascaptured. He was imprisoned in Morristown, wherehe remained for more than a year. Had he declaredhimself loyal to the Continental Congress and the cause of independence, he might have won his freedom. But he was a proud and stubborn man and steadfastly refused to renounce his allegiance to the Kingof England. When he was charged with treason andsentenced to be hanged, his wife Sarah came to hisrescue. Her father had fought with the colonists forfreedom, and through an appeal to him she won herhusband’s release.

For the Edison family the War of Independence brought personal upheaval and financial ruin. ThoughJohn Edison regained his freedom, he lost his property,and he and his family were ordered to leave the states.In 1783, they were put aboard a ship bound forNova Scotia, in Canada.

There, in a land of dense forests, damp marshes, and cold winds blowing off the Bay of Fundy, they settledon land granted by the British Crown. It was a remoteand savage wilderness, but the Edison family struggledto make a new home for themselves.

Trees had to be chopped and hewn to make rough log cabins, and wild animals had to be hunted forfood. But the Edisons were determined to succeedon this new frontier. They remained here for morethan a quarter of a century as the family grew.

John Edison’s eldest son, Samuel Ogden Edison, grew to manhood in Nova Scotia, and in 1792 hemarried Nancy Stimpson. They had eight children inall; they named their sixth Samuel Ogden Edison, Jr.Born in August, 1804, he was later to become the father of Thomas Alva Edison.

In 1811, the elder Samuel Edison—Captain Samuel, as he was called—received a grant of 600 acres of landnorth of Lake Erie. It was part of the rugged frontierterritory that the Canadian government was eagerto have settled.

The family packed their belongings and made an 800-mile trip by ship and ox-drawn wagon; it took allsummer. The new land, in what is now Ontario, waspart of a pine forest area, with the nearest settlement21 miles away. The Edisons settled on Otter River, 2miles inland from Lake Erie. Again they set to workchopping through the forest and hewing logs to builda sturdy dwelling before the winter snows arrived. TheIndians were friendly, and game was plentiful. Beforelong, the Edisons were comfortably settled.

As time passed, the frontier appealed to other adventuresome men, and by the 1820’s the Edison settlement had grown into a village with a schoolhouse, a church, a cemetery, and a tavern. It was called Vienna.Captain Samuel Edison built a frame house overlooking the river. He worked at lumbering and carpentering and became important in the community.Though they were simple folk, the Edisons had theoutstanding strength and individuality so typical ofNew World pioneers.

Captain Samuel Edison, who was among the toughest and stubbornest of the clan, lived to be ninety-eightyears old. Later, his famous grandson Thomas Alva Edison remembered visiting him when the boy wasfive years old. Captain Samuel showed his grandson histreasured collection of carved pipes and molasses jugsfrom the family home in Holland, and the old trunksand other mementos of his Dutch background. Theold man left an indelible picture in the mind of theimpressionable young lad.

“I remember my grandfather perfectly,” Thomas Edison later said. . . His head was covered completely with a large quantity of white hair, and hechewed tobacco incessantly, nodding to friends asthey passed by. He used a very large cane, and walkedfrom the chair to the house, resenting any assistance.I viewed him from a distance and could never getclose to him.”

Thomas Alva Edison undoubtedly inherited more than a small share of this hardy man’s strength of willand fierce independence.

Captain Edison’s son, Samuel Edison, Jr., also possessed his measure of toughness. He was a strong,restless young man. By the time he was twenty-onehe had grown tall, agile, and muscular. Everyone inVienna, Ontario, agreed that young Sam Edison couldoutrun and outjump any man around. Yet, althoughhe had tried several trades, he had not found his life-work. Always ambitious to make a fortune, he tookup carpentering, dropped it for tailoring, and finallybecame a tavern owner.

In 1828, he married Nancy Elliott, daughter of a Baptist minister. Nancy’s family, the Elliotts, possessedmany of the same characteristics of determination andstrength as the Edisons. Sam and Nancy met when shewas a seventeen-year-old teacher in the two-roomschoolhouse in Vienna. The Elliotts had come originally from Scotland and England to America. Nancy’sgrandfather had fought in the Continental army. Herswas a well-educated and cultured family, and Nancyhad inherited a lively intelligence, a love of learning,and a firm religious belief.

By 1837, young Sam Edison’s tavern had become the local meeting place for the town’s hotheads andpolitical reformers. Many of the community’s youngmen were fired with a zeal for political reform, andthey gathered around Sam at the tavern, drinking aleand debating Canada’s future far into the night.

Young Sam Edison acquired a different set of political beliefs from those his Tory grandfather had followed. Sam and his friends had grown to resent the treatment the British were giving Canadian colonists.Sam decried the lack of representative governmentin Canada. He argued that the voteless colonists shouldrise up and demand their independence from GreatBritain.

Sam Edison joined a band of insurrectionists who plotted to overthrow the government. This revolutionary group secretly armed themselves and drilledin the seclusion of the nearby forest. They talked of the day when they would march on Toronto and take over the government. Finally, in December, 1837, afew hundred rebels, led by the insurrectionist WilliamLyon Mackenzie, marched on Toronto. But they wereno match for the regular Canadian army awaitingtheir attack, and were badly defeated and forced toflee for their lives. Luckily, a courier intercepted Samand his little band of men as they marched towardToronto to join their compatriots. The courier toldof the rebel defeat and warned that six hundred menwere marching at that moment to intercept the dissenters. To avoid capture, Sam’s rebels retreated atonce.

Sam raced back to Vienna, making plans for his escape as he fled. Once there, he took only a fewminutes to say good-bye to his wife and children, thenheaded for a hideout near his father’s house. Justbefore dawn, soldiers banged on Captain Samuel Edison’s door, demanding the surrender of his son. YoungSam had already begun his flight on foot through theforests. His mother tried to protect him by some delaying tactics. Knowing full well that Sam had alreadyescaped, she led the troops slowly around the farm.

But the king’s men were not deceived for long. With their baying pack of dogs picking up the trail, they setoff through the woods to follow young Edison. Samsummoned every ounce of strength to gain distance onhis pursuers. He knew his only chance of escape layat the United States border, a full 80 miles away throughIndian territory. Hour after hour through the first freezing night and on through the next day, Samjogged along, stopping only now and then to catchhis breath and sip fresh water from some icy stream.For two and one-half days he journeyed without sleep,until miraculously he succeeded in reaching the frozenSt. Clair River. There he crossed over to safety in theUnited States, at Port Huron, Michigan.

Sam Edison could not return to Canada, for he would have been arrested for treason. He traveledalong Lake Erie’s shores, exploring each little village,looking for a likely spot to settle and begin a new life.He finally picked the little village of Milan, Ohio,which seemed to be prosperous and thriving. Theperiod—the 1830’s and 1840’s—was that of America’scanal building. Milan had been caught up in thefever, and a canal had been constructed to give accessto Lake Erie by connecting the town with the navigable part of the Huron River.

As soon as work had been completed, a burgeoning wheat-growing industry brought economic prosperityto the town. Barges plied the canal as tons of grain wereshipped through Milan on the way to the wheat-hungry cities of the East. Grain warehouses were constructed and wagonloads of grain rumbled throughtown to be dumped into the waiting ships. Sometimesone might count six hundred wagons heavy with wheatheaded for eastern markets. Each day, twenty or moresailing ships loaded with grain passed through thetown.

Sam Edison could foresee wealth for those strong enough to work. The shipbuilding industry was growing, and more granaries must be built; both ships andgranaries depended on the large pine forests nearbyand across the lake in Canada. Sam knew carpenteringand he knew lumbering. He decided to manufactureshingles, and raised money for a mill. Soon his pineshingles roofed several of the warehouses in Milan.

Sam corresponded with his wife by means of notes sent by ship across the lake. Finally he sent for Nancy.In 1839, she journeyed across Lake Erie with her fourchildren. Marion was ten; William Pitt was eight;Harriet Ann was six; and Carlile was four. For $220,Sam Edison bought an acre of land on a tall bluff overlooking the Huron Canal basin. The Edison shinglemill was situated below the bluff. In 1841, with hisown hands, Sam built a sturdy little home. It was woodframe and brick, and for it he used lumber from his mill. From the open windows of the snug seven-room house the Edisons could sit and watch the ships and barges loaded with grain, or they could look out toward a pleasant fruit orchard behind the house.




[image: The Edison home—Thomas A. Edison’s birthplace—in Milan, Ohio.]








But life was hard for the Edison family. In 1840, Samuel Ogden Edison III was born, and four yearslater another child, Eliza. The climate was intenselycold in winter, and the Edison children were notstrong. They caught respiratory diseases easily and tooklong months to recuperate. Carlile died in 1841 at theage of six. Samuel Ogden III died next, and Eliza, thebaby, became ill and followed them. Within thosefirst few years in Milan, half of Nancy’s children weretaken from her.

Despite these tragedies, Nancy Edison was a strong and optimistic woman. Though slight of build, shehad a will and determination that would not admitdefeat. She knew that some of her family would surviveand would be strengthened by the ordeals they hadendured.

On a cold February night in 1847, eight years after the Edisons had moved to Milan, snow blew in driftsand piled up against the little house. Inside, Nancyand Sam Edison, now in the nineteenth year of theirmarriage, awaited the birth of their seventh baby. Atearly dawn on February 11 he was born.

In the winter darkness, Nancy looked at her last child, a boy with light hair and large blue eyes. As she gazed at him anxiously she thought for just a moment that he might not be a normal child, for he seemedextremely frail and his head looked much too large.

Nancy ordered her husband to bundle up in his warmest clothes and dash through the freezing morningfor medicine at the pharmacist’s shop. As Sam Edisonran across the glistening carpet of snow he shouted tothe neighbors the good news of his recently born son,then hurried back to help his wife.

The Edisons christened the new baby Thomas Alva —Thomas after a great-uncle, and Alva after a goodfriend, Captain Alva Bradley. In the days of thecouple’s separation, Captain Bradley had carried lettersfor them on his ship, which sailed Lake Erie betweenthe United States and Canada. He had brought Nancyand the children across the lake from Canada.

“Alva is a fine name. And let us add Thomas,” Sam had said as he took down the family Bible and proudlymade the new entry on a blank page at the back.Thomas Alva Edison, born February 11, 1847.

Sam Edison’s little house on the bluffs still stands in Milan, Ohio, marked as the birthplace of Thomas AlvaEdison.


2.

Discovering Science



Tom Edison was a frail and sickly boy with a wide, round face, broad chin, prominent nose, and livelyblue eyes. His active mind was attracted by his father’sshingle mill, and at the age of three or four he spentlong hours there, making tiny wooden barges andbuilding block houses with scraps of wood from thelumberyard.

He was full of questions as he watched the ships being loaded with grain for transportation along thecanal and saw the processions of covered wagons assembled for westward migration. The canal boatmenand shipyard workers liked the inquisitive boy andtold him colorful stories of their work. One day whenhe was five, he astonished his mother as he wanderedabout, singing a rollicking canal song, “Oh, for a lifeon the raging canal,” which some musical seamanhad taught him.

Tom’s boundless curiosity and his adventuresome spirit often got him into trouble, and he was frequentlypunished for some act of mischief.

When he was five he asked his mother why geese sat on eggs. She told him that the birds sat on eggs tokeep them warm so that they would hatch into goslings.

The next day, Tom disappeared from his usual haunts. After he had been gone for several hours, hisfather went in search of the missing child. He foundTom in a neighbor’s barn, curled up on a nest he hadfilled with chicken and goose eggs; he was anxiouslyhoping to hatch some eggs himself.

One summer day when he was five, the boy went swimming in a creek with his friend, the son of aprominent man in the town. After the two had beenfrolicking in the water for a while, Tom noticed thathis companion had disappeared.

Tom waited for half an hour. But the boy did not reappear, so Tom returned home. He did not seem torealize that something serious had happened. A fewhours later, someone looking for the boy knocked onthe Edison door, and Tom told of how the two of themhad been swimming in the creek. A search party wasorganized and rushed to the spot where the boy haddisappeared. The creek was dragged and the drownedboy’s body was recovered. The incident made a markon Edison’s mind, for he felt his parents’ concern forhis odd behavior. Later in life the experience continued to haunt him.

Tom’s father was not as patient as Nancy was with Tom’s never-ending stream of questions. Sam Edisonthought his son was difficult and mischievous and hewas often annoyed with the predicaments and troublesthe child managed to invite—troubles often caused byhis insatiable curiosity.

When Tom was six years old, his inquisitiveness got him into serious difficulties. He wandered into thebarn near the house and poked around for a while,then thought he would like to see what would happenif the barn caught fire. Without thinking over theconsequences, he lighted a match. In minutes, flameswere shooting high into the air as the barn burned tothe ground.

His father was furious and asked angrily why he did such a thing.

“I just wanted to see what it would do,” Tom answered tearfully.

Sam Edison tried to explain that the whole town of Milan might have caught fire if the wind had beenblowing in a different direction. He dragged the weeping boy to the green square in the center of the villageand, while many of the townspeople watched, hewhipped Tom soundly.

Tom Edison never forgot that bitter experience. Many times after that he was punished for misdeeds,but after the beating in the town square he alwaysseemed indifferent to physical pain and endured itwithout visible emotion, outwardly appearing not tocare. Thereafter, the threat of punishment seldomdeterred him.

Tom’s sense of curiosity and adventure lured him into many forbidden and dangerous spots in the town.He wandered through his father’s mill, watched thebarges on the canal load up with grain, and asked endless questions at the flour mill, the brewery, or theblacksmith’s shop. Once he fell into the canal and wasrescued. Another time, he was almost smothered beforehe could be dug out from the pit of a grain elevator.

His mother guided him with patience and love. But regularly she had to remind her son of right and wrongby using the birch switch that hung behind the oldliving-room clock. Even with punishment, Tom didnot seem to learn how to stay away from trouble.

One forbidden place Tom especially liked to visit was the flour mill, owned by Sam Winchester, an eccentric old man called “the mad miller of Milan.” Winchester was always performing experiments, and oncehe had burned down his mill while attempting tomake a passenger balloon.

Tom sometimes sneaked into the mill and tried to catch a glimpse of the old miller at his experiments.Long after the Edisons had left Milan, Sam Winchesterdid indeed succeed in making a passenger balloon thatwould fly. As he ascended in his airborne vehicle itslowly drifted off in the direction of Lake Erie. Themiller and his balloon were never seen again.

For a time during Tom’s boyhood, Milan was a lively town, prosperous and bustling with industry.But gradually business slowed down, and the Edisonshad to struggle to make a living. The canal had beenthe cause of the town’s prosperity, but now a newrailroad—the Columbus, Sandusky 8c Hocking—hadbeen constructed; it began to compete with the canal.Despite Sam Edison’s struggles his lumber businessdeclined until finally he was forced to close his milland give up his house and land. By 1854, the Edisonfamily was bankrupt.

Surrendering to adversity was not at all in the Edison tradition, and Sam and Nancy were determined tomake a new start. They joined the stream of pioneersmoving westward. Like many of their neighbors, theypacked their belongings and moved to the iron, copper,and salt country of Michigan’s Lake Huron. At themouth of the St. Clair River stood Port Huron. Here,Sam Edison figured, would be a good place to settleand start again on the road to prosperity. He renteda comfortable house at Fort Gratiot on the northernedge of town. It had an excellent view of the river andthe lake and the acres of land for orchards and vegetable gardens. Sam Edison set up a lumber, grain, andfeed business, but he was always looking for newschemes for making money. In Port Huron he built atall observation tower overlooking the water, andcharged visitors a quarter apiece to climb to the platform at the top for a telescopic view of the surroundingcountry.

Tom loved the tower. He collected tolls for his father, and whenever he could he played on the top.The observation tower did not make much money atfirst. But after a while Sam made a deal with an excursion train that stopped in Port Huron. Soon thepuffing passengers were ascending the stairs of theEdison tower to see the countryside. Before many yearshad passed, however, the attraction wore off, and theold tower became an eyesore long before it collapsedfrom disuse.

Because Tom was frail, his mother often kept him at home. But by 1855, when he was eight years old, hewas allowed to join other children at school. NancyEdison sent him to the one-room schoolhouse of Rev.G. B. Engle, a stern schoolmaster. After the tenderhandling of his mother, the strong-willed boy did notadjust to the strict regime of the school. He stayed atthe foot of the class, and felt that his teachers did notlike him and that his father thought he was stupid.

One day after he had been in school only three months he came home sobbing. He insisted he wouldnot go back. When Nancy heard her son’s story shewas furious. The schoolmaster had pointed him outto some visitors as having a mind “that was addled.”

Nancy Edison marched to the school immediately. She refused to hear any nonsense about her boy beingbackward, she told Mr. Engle, for she herself hadtaught many children and could recognize a brightchild when she saw one. Furthermore, she would notlet Tom return to such a humiliating environment.She would teach him herself and would do a far betterjob than the dull schoolmaster had.

So Tom returned to the careful and loving guidance of his mother. He prospered under her firm and patientteaching, and within a few years was reading, with herhelp, such books as Gibbon’s Decline and Fall of theRoman Empire and Hume’s History of England.

His mother directed him toward science, but she found him weak in arithmetic. Later, as an adult, hestill did not like mathematics, and once said, “I canalways hire some mathematicians, but they can’t hire me.

His father encouraged the home-tutoring arrangement and paid Tom a small sum for each book he finished reading. Sam Edison may actually have beeneager to keep his son at home. Outside schooling costmoney, and the older Edison may have found itdifficult to keep up payments.

Tom’s mother was a strong influence in his life.

[image: Photograph of Nancy Edison mother of Thomas A. Edison,in her middle years.]




She believed absolutely in her son’s intelligence and thought he was unusually gifted. This attitude gavehim self-confidence and a desire to learn. Nancy Edisonput up forbearingly with her son’s experimental nature. One day Tom gave the hired boy a large amountof Seidlitz powders—effervescing salts of sodium bicarbonate, Rochelle salt, and tartaric acid that, whenmixed, are a mild laxative. Tom claimed that thepowder would enable a person to fly, and at his urgingthe hired boy swallowed the mixture. Instead of flying,the boy was soon in great pain—and so was Tom, whenhis mother administered a good spanking.

When he was ten, Tom Edison’s mother gave him a copy of Richard Green Parker’s School Compendiumof Natural and Experimental Philosophy. This bookintroduced to the boy the world of science, especiallychemistry, and it soon became well thumbed with use.The School Compendium explained how steam enginesand locomotives operate; showed drawings and diagrams of the electromagnetic telegraph; demonstratedhow lightning rods work; gave directions for makingelectric batteries; and explained why water did notenter a glass jar when it was plunged with the mouthstraight downward into a pan of water. In the book,Tom found answers to many of his questions, and heimmediately wanted to set up his own laboratory forexperiments.

He began to assemble a makeshift laboratory in the cellar of the Port Huron house. He bought chemicalsfrom the local pharmacist and started to perform experiments. Soon he had more than two hundred bottlesof assorted shapes and sizes, which he carefully labeledpoison so that no one would meddle with their contents.

Acrid smells frequently poured out of the basement workshop as Tom plunged into the world of chemistry.The cellar became littered with the remains of chemicals and bottles, and his parents grew concerned thatsomething serious might happen. Finally his mothertold him to clean up the laboratory and quit his experiments, but the boy was so grief-stricken that sherelented. She made a rigid rule, however, that he mustlock the cellar when he was not working, so thatnobody could get in and cause an accident.

For hours, Tom locked himself in the dark room beneath the house, puttering with batteries and chemical formulas instead of playing outdoors. When hismother called him for his tutoring, he worked withher on other studies, but he never did well in Englishcomposition. Even later, when he was nineteen, hisletters home showed a sad lack of proficiency inwriting.

Tom’s mother understood how he loved to experiment and she sometimes let him work throughout the day with his wires, test tubes, and gases.

“My mother was the making of me,” Edison later said. “She understood me. She let me follow my bent.”

Tom’s father was not so understanding. He tried hard to keep alive the boy’s interest in literature, butwith the money his father paid him for reading, Tomran to the drugstore and bought chemicals for newexperiments.

“He’ll blow us all up,” his father would shout when a dull boom shook the house or a cloud of smokeseeped under the cellar door.

Tom’s mother would calm her husband. “Let him be,” she would say.

Sam Edison always believed that his son did not enjoy his boyhood as other boys did. “Thomas Alvanever had any boyhood days. He spent the greater partof his time in the cellar. He did not share to any extentthe sports of his neighborhood,” he once said.

More than anything, Tom loved to tinker with the telegraph set he had made at the age of eleven. With aneighborhood friend, he strung telegraph wires between their two houses. He was already fascinatedwith electricity, and talked to people who knew something about it whenever he could.

Experiments with batteries, chemicals, and electricity required money, and Tom had very little. He began to look around for odd jobs. He and the hiredboy, Michael Oates, decided to sell vegetables. Theydug a big patch of ground, hired a horse and cart, andmanaged a successful vegetable garden and market.They sold onions, lettuce, and other produce, andduring their first summer earned the considerablesum of two hundred dollars. It was tiring work, andTom came to the conclusion that hoeing corn in the hot sun was an unappealing way of earning money.

When he was twelve he heard of a better job. That year, 1859, Port Huron became a railroad town. Thelocal train ran daily to Detroit, 63 miles away, and thejob of newsboy on the train was vacant. Tom wouldnot be paid by the railroad, but he could earn moneyselling candy, newspapers, and food. His mother arguedthat he was too young and small for the work, but hisfather was anxious for the boy to earn his keep. Tombegged and nagged and pleaded until his mother gavein.

Tom went to the railroad master and, using his broadest smile and most convincing manner, got thejob he wanted so much.


3.

Railroad Newsboy



Each morning at seven o’clock the train from Port Huron to Detroit pulled out of the station. Just beforeit left, Tom Edison, twelve years old, climbed aboard,tugging his basket piled high with sandwiches, fruit,peanuts, and newspapers. As the train chugged alonghe began to peddle his wares.

“Peanuts, apples, sandwiches. . . . Read the daily news,” he cried as he weaved his way through themoving cars.

By the time he reached Detroit three hours later, all his goods were sold. He spent each day in the city,waiting for the run back to Port Huron. The trainreturned at half-past nine at night, and again Tomcarried a basket of snacks and papers. It was a longday for such a young boy, but he did not mind. Withhis energy and curiosity, he did not waste a minute ofhis time in Detroit.

He enjoyed meeting the colorful characters aboard the train and he easily made friends with the brake-men, conductors, and locomotive engineers. In Detroithe spent hours wandering around the railroad yardwatching crews repair locomotives and switch engines.He learned more about telegraphy from watchingtelegraphers signal train movements between stations.

He thoroughly enjoyed his daytime wanderings in Detroit. Eventually he discovered the public libraryand took full advantage of his free time to read onall sorts of subjects. After a while, he decided to gothrough the stacks methodically, reading the booksone shelf at a time, subject by subject. Although henever finished this ambitious project, he did gainknowledge and self-discipline in pursuing it.

Soon he figured out how to make more money on the daily round trip. He found farm sources of freshbutter, berries, vegetables, and fruit at one end of therun and loaded them into an empty baggage car. Thesehe sold along the route to customers who liked to buyhis fresh produce.

In addition to his railroad business, he added to his ventures a tiny periodical stand and vegetable stall inPort Huron. This project made money for a time, buthe found that steady help was difficult to hire and thatother boys were not reliable. After a while he gave uphis Port Huron business.

The study of science, particularly chemistry, was his main interest. He contributed a dollar a day to his mother for room and board, and the rest of what he earned he spent in equipping his growing chemicallaboratory. He found shops in Detroit where he couldpurchase chemicals for his latest experiments, and hemade frequent trips to replenish old supplies and addnew ones.

Gradually an idea occurred to him. The train consisted of three coaches, including a baggage car that had three sections—one for luggage, one for mail, andone for smoking. The smoking section was not ventilated and was not used. Tom decided to appropriatethis compartment for himself. First he got permissionto keep candy and papers there. But he was entertaining a grander notion. Since he had so much time inDetroit and since he already had use of this compartment, why not take it for his own laboratory, to conduct chemical experiments?

Little by little, Tom transferred his test tubes, chemical apparatus, batteries, and supplies to his compact rolling laboratory. The laboratory grew as hebought new supplies in Detroit. When he met GeorgeM. Pullman, who worked in that city, Tom asked himto figure out a kind of shelf that would hold his bottlessecure while the train moved. Pullman built the boytest-tube racks and shelves, and the two chatted abouthow people could ride more comfortably and sleepovernight on a train. (Just five years later, in 1864,Pullman built the Pioneer, the first sleeping car andthe forerunner of the modern Pullman train.)

Now Tom had a chemical laboratory, complete with shelves of neatly stored equipment, rolling down thetracks between Detroit and Port Huron. This experimental laboratory of young Tom Edison’s was probablythe only one of its kind in America.

Tom loved his railroad vending job. “The happiest time of my life was when I was twelve years old,” hesaid when he was an old man.

At first the twelve-year-old boy had been apprehensive about returning home alone at night. Each evening he left the station in Port Huron and rode ahorse-drawn wagon over quiet, dark roads toward hishome on the north side. He hated the ordeal. Tomwas not usually a coward, but in this case, fright overcame his willpower. At one particular stretch of roadhe had to go through woods that contained a desertedgraveyard. Each night he approached the spot fearfully,his eyes straining to see the gravestones through thegloom. His hands tightened on the reins and hecareened along the road as fast as his horse would go.Finally, however, he realized that nothing could happen to him at the cemetery and he overcame his fear.

Tom’s business grew. In 1861, when the Civil War erupted, it brought a desire for more news. As the wardeveloped and people anxiously bought his papersthe boy’s sales mounted. He capitalized on this hungerfor news and decided to publish his own local newspaper, which would contain items of interest to peoplealong the Grand Trunk line. He scouted around andfound a little press that had been used to print hotelmenus. Then he found type and hauled it to hislaboratory. Soon the Weekly Herald, published byTom Edison, rolled off the press. He was the compositor, editor, publisher, and salesman.

His current news and gossip of the area became steady reading for the four hundred people along theGrand Trunk line who were subscribers to the WeeklyHerald. The paper cost three cents a copy, or eightcents a month to regular subscribers.

One English visitor who rode the train heard of Tom’s journalistic enterprise. Soon The Times of London had a story that called Tom’s newspaper the first inthe world to be printed on a moving train. The youngpublisher earned profits of close to thirty dollars amonth from his paper and had to hire an assistant tohelp him gather information.

News of the Civil War became increasingly important. During the Battle of Shiloh in 1862, Tom showed his usual resourcefulness. When he got toDetroit he found that crowds had gathered everywhere,asking for battle news. He recognized his chance tosell more Detroit newspapers, and added a uniqueapproach to his methods.

He marched into the office of the Detroit Free Press.

“I need papers,” he told the editors. “I can only pay for three hundred, but I want you to give me credit. Iwant one thousand papers.”

The men were astonished by his nerve. But one man,

Wilbur F. Storey, who later started the Chicago Times, was impressed. He felt that if the boy had confidenceenough to demand the papers, he ought to get them.

Tom dragged his load of newspapers back to the station. He copied some of the news from them and gotthe telegrapher to send it ahead to the agents along theline.

“Put this news up on the blackboards,” he wired.

His usual sale of papers was about one hundred for the run, but he realized that the Battle of Shiloh wasno ordinary occurrence. He knew he could sell onethousand papers.

The first stop was Utica. Normally he sold two papers there. That day he sold thirty-five. The nextstop was Mount Clemens, where sales usually totaledsix or eight. But the demand was great, and he raisedhis price to ten cents. At the next stop the crowd waseven bigger.

All along the way he found lines waiting for his papers. When he got to Port Huron he jumped off atthe edge of the station yard and met a waiting partner.This crowd was the biggest one yet.

“Twenty-five cents apiece,” he yelled. “Gentlemen, I haven’t enough to go around!” He sold every paperhe had obtained on credit.

Tom was thrilled at his profit, for now he could buy wire, expensive chemicals, and new equipment. Asusual, every extra penny he earned went toward hisexperiments. He would do anything honest to earnmore money to equip his laboratory. One day he wascalled into the office of an important man in PortHuron. Tom was offered fifteen dollars if by the nextmorning he would deliver a vital message to a boatcaptain fourteen miles away from Ridgway Station,through wild country and dense woods.

“Give me twenty-five dollars and I’ll take a friend of mine and go,” Tom said.

The bargain was made, and the two boys set off, lanterns in hand, through the unknown forest. Theyencountered deer and bears and rain. As darkness fellthe night grew colder and wetter and more frightening.The boys’ lanterns flickered out. As they stumbledthrough the gloom every noise sounded like a bear’sgrowling. Tom’s companion was so frightened he wasready to quit.

“Let’s climb a tree till morning, Tom,” he whispered.

But Tom urged him on. They continued through the night, and at daybreak they reached the door wheretheir message was to be delivered.

“I thought if I ever got out of that scrape alive I would know more about the habits of animals andeverything else, and would be prepared for all kindsof mischance when I undertook an enterprise....Inmy whole life I never spent such a night of horror asthis, but I got a good lesson,” Edison recalled later.

Tom was not only interested in money and chemical experiments, but he also possessed a sharp sense ofhumor and relished a practical joke. Later in life hefrequently told amusing stories about his youth, suchas the following:

He and his friend Michael Oates once decided to play a prank at the local military post. They hadlistened many times as the guard shouted an order forthe corporal to appear, and they had watched as theorder was passed along the line until it was receivedat the corporal’s barracks. They decided to call outan order themselves.

The order was picked up and repeated along the line for the whole half-mile to the barracks. Thecorporal appeared as requested, and was angry tolearn he had been tricked. The next night, the boysrepeated the joke. The corporal appeared again, andwas furious. The third night, the boys sneaked up torepeat the stunt.

This time things went awry. The sentries were waiting. They leaped on Michael Oates and threwhim into the guardhouse, and they took off after thefaster Tom. He ran to his father’s cellar and jumpedinto an almost empty potato barrel before they reachedhim. Determined to find and lock up the prankster,the sentries poked around the basement. Tom wasgrowing dizzy from the overpowering smell of rottenpotatoes when the soldiers finally gave up. But he didnot escape punishment; his father was waiting for himwith a switch when he got up next morning.

Another time, after a locomotive ride, Tom becamethe laughingstock of the railroad crew. He loved locomotives and assumed he knew a great deal about how to run them. One day, about halfway through a run, the fireman grew tired and wanted to sleep. He asked Tom to take charge of the engine, which was an exceptionally fine one with brightly polished brass and beautiful woodwork. Tom was thrilled.
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He brought the train through the Grand Trunk junction without incident, but about 20 miles beyondhe began to sense trouble. He looked out and washorrified to see black, wet mud flying out of the smokestack. It settled all over the shiny engine and over him.

It finally stopped, but at the next station, when Tom started to open the oil cup as usual, steam roared out,almost knocking the boy out of the train. Tom hadforgotten to shut off the steam, as the fireman didbefore oiling. At the last stop, another gush of mudsplattered all over the now filthy engine and boy. Theentire crew and all hands around the yard roared withlaughter at the once cocky young fireman and hisdirty train. The humiliated novice found he had filledthe boiler too full of water. The excessive moisture inthe smokestack had caused the caked mud and soot tofly out.

One day Tom was standing on the platform of the Smith’s Creek station, loading bundles of papers ontothe train. He was late, and the train started before hispapers were all aboard. He ran beside the car, trying tolift the final bundle onto the train. The conductor sawhis plight and reached down. He grabbed Tom by theears and hoisted him aboard.

“I felt something snap inside my head, and deafness started from that time and has progressed ever since,”Edison later said. After the incident at Smith’s Creek,young Edison, not yet a teenager, became partiallydeaf. His hearing deteriorated little by little as hegrew older.

But Tom’s deafness probably did not result from that railroad incident alone. As a young child he hadscarlatina and suffered infections of his middle ear.His eardrum had probably been punctured during oneof these illnesses. A sharp blow or tugging at his earsmay have caused an already difficult condition to become incurable.

Deafness would have been a catastrophe for most boys, but not for Tom. He took his partial loss ofhearing stoically. Deafness, he later found, even hadits compensations.

“This deafness has been of great advantage to me in various ways. When in a telegraph office, I could onlyhear the instrument directly on the table at which Isat, and unlike the other operators, I was not botheredby the other instruments,” he said in later years.

Deafness may even have been the cause of his work on one of his earliest inventions. He devised an improvement on Alexander Graham Bell’s first telephonereceiver because it was so weak it could not transmitsound loud enough for him to hear. Edison’s greatwork on the phonograph was also directly connectedwith his deafness, for the defects he disliked most inthe phonograph were its overtones in music and thehissing consonants when someone talked on a record.He worked for a year on that problem, twenty hoursa day and seven days a week, to finally record the word“specie” perfectly.

Quiet was no doubt a great blessing, especially for an inventor. In the world of Thomas Edison, the adult,he said in later years, “Broadway is as quiet to me as acountry village is to a person with normal hearing.”

The railroad days of his boyhood, both the good days and the bad days, were full of learning experiences. Undaunted by misfortune, Tom Edison continued his daily run, spending happy hours in his laboratory aboard the train.

But one day an unfortunate end came to Tom’s rolling experiments. As the train chugged along atthirty miles an hour, it hit an uneven section of track,which caused a severe lurch. Tom was at work in thelaboratory and glanced up quickly. He saw a stick ofphosphorus fly off the shelf, and leaped forward tograb it, but it fell to the floor and burst into flame.

Tom tried frantically but unsuccessfully to put out the fire. Soon the conductor saw smoke pouring fromunder the door. He rushed in and assisted Tom inbeating out the flames. When the fire was extinguished, the angry conductor asked Tom to get rid ofhis dangerous equipment immediately. This was theend of Tom Edison’s portable laboratory. But soonan unforeseen incident turned his energies in a newdirection.


4.

Wondering Telegrapher



On a hot August morning in 1862, Tom Edison was sitting at the Mt. Clemens station idly watching alocomotive push boxcars back and forth on the siding.He was paying little attention to his young friendJimmy Mackenzie, the telegraph operator’s three-year-old son, who played in the gravel nearby. But suddenlyTom’s senses were alerted to danger. He looked up.His heart skipped a beat as he saw a heavy boxcarlumbering down the track and heading directly for thelittle boy.

Without thought for his own safety, Tom dashed headlong for Jimmy. He grabbed him just before theheavy metal wheels of the freight car rolled by, andthe two tumbled to one side and came to a stop in aditch.

By the time the boy’s father rushed to the scene, Tom was brushing off the gravel that had scratched the frightened Jimmy. Mackenzie had seen the whole incident. Tears filled his eyes as he thanked Tom.

“If there is anything I can ever do to repay you.” he said, “I would gladly do it.”

Tom was now fifteen and his train laboratory had recently been burned. He was losing interest in hisjob on the railroad train. He often hung around thetelegraph office and watched Mackenzie and the othertelegraphers, bothering them with endless questions.

“Perhaps I could teach you telegraphy,” Mackenzie offered as a reward for Tom’s saving his son.

Tom accepted without hesitation.

“Before we are done, you will have become the finest sender and receiver on the line,” said Mackenzie.

When Tom came for his first lesson he brought a package containing something to show his teacher. Itwas his own homemade set of telegraph instruments,which he had manufactured from wire, batteries, andmetal.

The next five months were busy ones as Tom learned all he could of the art of sending and receivingtelegraph dispatches. Mackenzie was impressed withhis protege.

By the end of the apprenticeship, Tom was a capable telegrapher, as Mackenzie had predicted. As a second-class operator, called a “plug” in the trade, Tom couldhave gone into almost any Western Union office andwould have been given a job. Operators were hard tofind during the Civil War, for many had left to jointhe Signal Corps. As a telegrapher, a young boy withskills and a desire for adventure could earn good moneyand see the world.

In 1863, at the age of sixteen, Tom was ready to strike out on his own. He quit working as a newsboy,and hunted for a telegrapher’s position. His first jobwas at the Port Huron telegraph office in the localjewelry store. He put a cot in the back of the store andstayed awake all night reading the scientific journalsthat had been stored in the basement, and he practicedtaking press reports on the telegraph in order to become a speedier operator.

The winter of 1864 was severe, and during one heavy blizzard and cold spell the telegraph cable connectingPort Huron with the Canadian shore snapped. Theferry service was stopped, as well. These mishaps leftthe Canadians cut off from the outside world.

Tom brought his inventive talents to bear on the situation. “Bring a railroad locomotive and engineerto the dock,” he suggested.

Somewhat mystified, officials nevertheless went along with the request. When the locomotive and engineerwere in place, Tom gave more instructions. To theengineer he said, “Blow long and short blasts in Morsecode on the locomotive whistle, as I tell you.”

As the blasts echoed across the three-quarter-mile gap to the other shore at Sarnia, the Canadians listenedand soon got the idea. They maneuvered a locomotiveto their own dock and with Morse code answered theAmerican messages.

Grand Trunk railroad officials were impressed withTom’s quick thinking. When he came to the railroad to seek a telegrapher’s job, they hired him at once.This was a full-time, regular position and was TomEdison’s first adult job. He moved to Stratford Junction, Ontario, as a telegraph operator for the nightshift. He had to work from seven o’clock at night toseven in the morning, signaling trains and awaitingmessages. For this work he was paid twenty-five dollarsa month.

The job was boring. Tom had nothing to do but sit in front of his telegraph machine and wait for an occasional message. Promptly every hour on the hour hehad to telegraph the number “six” to the central officeto show he was on the job.

Soon after he started the work he had set up a laboratory in which to experiment. He was irritated when he had to interrupt an experiment, put down his reading, or wake up from a catnap in order to signal onthe hour. To an inventive boy like Tom this annoyance presented a challenge. He thought about theproblem of the regular signals and devised his firstinvention.

He got a small clock. To it he attached a little wheel with notches cut in its rim. The wheel revolved slowlyon the clock, and the entire device was attached to thesending instrument of the telegraph machine. Promptlyon the hour, when the wheel had finished one revolution, it caused the sending mechanism to move up anddown with the notches and tap out the required signal.

The invention worked splendidly. Night after night, the faithful timer signaled “six” automatically on thestroke of the hour. But soon the superintendent at theother end of the line began to notice a curious fact.Even though Tom was sending signals promptly onthe hour, he was not so quick in replying to messages.The superintendent decided to investigate. When hefound what Tom had rigged up on the sender he wasangry and scolded the young man severely.

Tom soon got into more trouble with the superintendent. One night he got a hurried order to stop a freight train. But before he could rush out and getthe signalman, the train had rumbled past the station.Tom was horrified and had visions of two trains colliding. He knew that another train was due along thesingle track and that unless he did something immediately there would be a terrible accident. Rushingtoward the lower station, he tried desperately to catchthe train on foot. But in the dark he slipped and fellinto a ditch, knocking himself unconscious.

A serious accident was averted when the two locomotive engineers saw each other approaching and halted their trains. But again the superintendent wasfurious. The next day he called Tom into the mainoffice in Toronto, where the general manager himselfquestioned the boy.

“Don’t you realize what could have happened, young man?” the manager demanded. “Men have been sentto prison for criminal negligence in such cases.”

Tom was terrified and feared his punishment. Just then an important visitor arrived to talk to themanager. Tom seized his chance and quietly sneakedout of the room. Once out, he dashed down the streetand hopped a moving freight train. From the train hecaught a ferry that took him safely out of Canada andback onto United States soil.

The next five years were a time of wandering. Edison became a tramp telegrapher, moving from job to jobas the urge for adventure seized him or as he was firedfrom a particular spot. He traveled from one cheapboardinghouse to another through the Midwest, paying little attention to his habits or clothes. He wore athreadbare suit and scuffed shoes, and for a coatadopted a long cloth duster spotted with ink andchemicals. He learned to get along on sparse and unappealing meals.

During these years he grew to his full height of five feet, nine and one-half inches, and became a pleasant-looking lad despite his disheveled brown hair and anose that jutted out from a pale face. His trademarkswere a battered, squashed cap, a paper collar, and hissoiled duster.

As a “lightning slinger” for Western Union, Edison wandered from a small Michigan station, where he wasfired, to Fort Wayne, Indiana, then to Indianapolisand on to Cincinnati, Ohio. Several times he was discharged for insubordination; he could not follow exactorders and did not pay enough attention to his job.

[image: Thomas A. Edison as a young man]


His mind seemed to dwell on matters more important to himself. On every job in every town, his first act was to find a room suitable for his scientifictools, wire, batteries, and science books. He continuedto spend most of his money on these items. As long ashe could experiment with chemicals in his room, hecared little about the cheap boardinghouses or the“emaciators,” as he called the meager meals he wasserved.

On the job, Edison would readily drop work in order to take note of any new scientific idea thatoccurred to him. He would interrupt a manager’s wireif he thought his own message more important. Hewould ignore outgoing messages as they piled up onhis table while he sat engrossed in a scientific magazinefor hours. And he loved to play practical jokes, especially on the boss. All in all, he was not the most desirabletelegraph operator.

But the young man learned some good habits during his years as a tramp operator. In those days beforetypewriters were common, all messages were writtenin longhand, and he developed a neat unslanting styleof handwriting, speedy to set down and easy to writeand read. He cultivated a distinctive signature, beginning his name with a tall, upward-sweeping capital T.The cross stroke of the T ran far to the right to form aroof over the rest of his name. On the job his speedand efficiency gradually increased. At nineteen, he wonan intercity tournament. He had become a fast senderand receiver, capable of topnotch telegraphy.

Once, in Cincinnati, Edison arrived on the job late and did not realize that everyone else had walkedout on strike. He worked alone in the office throughoutthe night, sending and receiving messages. In the morning the manager was surprised when he found whatEdison had done.

“I want you to work the Louisville wire nights. Your salary will be a hundred and five dollars,” saidthe manager.

This was a big promotion for Edison.

But his habits of trying to figure out a better way of doing a job, of tinkering with the machines andwires, of installing a new gadget as a practical joke,constantly distracted him from his work.

In Cincinnati a small army of rats often marched through the Western Union office in search of food.Edison tried to think of some way to repel the rodents.One night he installed a machine, his “rat-paralyzer,”consisting of two metal plates insulated from each otherand connected to a battery. When a rat stepped fromone plate to the other, so that its body formed a bridgebetween the two plates, it would “render up its souland depart this earthly sphere,” as Edison’s fellowtelegrapher Milt Adams described it.

In another moment of boredom, Edison fixed a device that generated alternating current at high voltage from a battery. He hooked one electrode to thetelegraphers’ washbasin. The other electrode was connected to the ground. When the men came in to cleanup, and innocently put their hands in the water, thewet floor caused them to form a circuit and they received an electric shock. Edison would peek througha hole in the ceiling and would double up withlaughter at the men’s confusion over the strange happening. Finally his boss put an end to the fun.

In Cincinnati, Edison became more adult and began to make friends. With Milt Adams he learned to enjoysitting in garden cafes, listening to German bandmusic, and going to the theater to see Shakespeareanplays.


5.

First Patent



Edison’s bosses rebuked him often for his practical jokes and did not always see that he was no ordinarytramp telegrapher. He was an unusual young man andoften a help to their business, but sometimes he wasnot rewarded for his efforts.

The telegraph was an intensely important part of American life at that time. Improvements were needed,and Edison was a young man deeply interested in devising and testing new ideas in telegraphy. Equipmentoften worked badly. For example, the Morse register—a receiver with a needle that raised dots and dashes ona moving paper tape—often slowed down when overworked, and left blank words that had to be suppliedfrom the operator’s imagination.

Edison thought about such problems. He had the idea of using a repeating device to record impressionsreceived from the Morse register; later, when the operator had time to take the message, these could beplayed back at an adjustable speed. Edison startedexperimenting with such a repeating mechanism.

“I got two old Morse registers and arranged them in such a way that by running a strip of paper throughthem, the dots and dashes were recorded on it by thefirst instrument as fast as they were delivered . . .and transferred to us through the other instrumentat any desired rate of speed or slowness. They wouldcome in at the rate of fifty words a minute and wewould grind them out at the rate of twenty-five,” hesaid.

He was intensely proud of this invention, but felt he must use it without being observed. He and anotheroperator secretly put the device on his machine whilethey were working, and took it off when the job wasdone. In the meantime, Edison could go along leisurelyat his own speed, producing copy so clean and carefully written that the manager hung it up as a prizeexample.

But the manager grew suspicious. He could not understand how Edison could produce such perfectwork when the other operators could not. AlthoughEdison tried to keep his telegraph repeater carefullyconcealed, it was exposed during a Presidential election. He put his repeater on as usual, but newspapercopy arrived at a frantic pace and he fell two hoursbehind as he worked at his own speed. When thenewspapers started sending in angry complaints, the manager investigated and discovered the duplicating machine. Edison was forbidden to use it and was takenoff the press-copy desk.

Although unhappy, he certainly did not intend to give up his experimenting. He wandered on to Nashville, and then to Memphis, Tennessee. There heearned as much as one hundred and twenty-five dollarsa month and worked hard on his duplicating device.In Memphis he succeeded in adapting it to connecttwo cities directly. But as usual the manager, infuriatedwith the upstart lad who dreamed of improving thetelegraph, fired Edison.

The Civil War was over now, and older men were returning to their jobs. Tom Edison found himselfpenniless and without prospects. He made his way byrail to Decatur, Illinois, and then walked 150 milesback, to Nashville, Tennessee. He got a train pass andheaded for Louisville, Kentucky, arriving in themiddle of a snowstorm. He wore his light linen duster,and people stared at the spectacle of a strange youngman walking through a snowstorm in such meagerclothing.

In Louisville, Edison got a job with Western Union, but he preferred to freeze in inadequate clothing ratherthan not buy chemicals, wire, and batteries to test hisscientific ideas. While he worked on his telegraphrepeater he continued to subsist in a bare room onpoorly cooked food.

He loved to browse through dusty old books in the used-book stores of the town. One early morninghe left Western Union at three o’clock, laden with ahuge bundle of used science magazines. As he walkedthrough the deserted streets he suddenly felt bulletszing through the air around him. He walked on for amoment before he turned around. A policemangrabbed him and demanded to know why Edison hadnot stopped when he had been commanded to halt.

“Open that package,” the policeman ordered.

Puzzled, the officer thumbed through the bundle of old magazines. He was more than embarrassed whenhe saw that the youth had no stolen goods at all.

“What are you doing out at this time of night?” he asked.

When Edison explained that he could not hear well and that the officer must talk louder, the tense situationended. It was lucky that the policeman was a poormarksman.

In Louisville that year, Edison studied foreign languages and pored over his books. He tinkered with crude electrical equipment and tried out electricalcircuits. He constantly pondered ideas about electricity and how it might be used to produce a duplextelegraph, one that would transmit two simultaneousmessages over a single wire.

But the work of a telegrapher was tedious and he despaired of ever getting enough money for experimenting on such an invention. He became friends withtwo adventuresome tramp telegraphers. The threeheard that in the Brazilian jungle they could construct telegraph lines and make a fortune. They decided to embark for this exotic foreign land.

Edison began to study Spanish, said good-bye to his boss, and headed for New Orleans. But along the wayhe heard frightening tales of the mysterious disappearance of fortune-seekers in the South American jungles,and had second thoughts about the whole venture.Finally he told his friends he would not go. The othertwo left without Edison. He had good reason not toregret his decision when later he heard that they hadtraveled only as far as Veracruz, Mexico, where theyhad caught yellow fever and died.

In the fall of 1867, Edison again found himself penniless and out of work. Back home in Port Huronhis mother was ailing and the family was being evictedfrom their home. The young man decided to returnand see if he could help. But after a few restless monthsat Port Huron he had to move on.

This time he decided to go to Boston, where his friend Milt Adams now worked for Western Union.Undaunted by the raw March weather, Tom headedtoward the east by way of Montreal and Toronto.Traveling through Canada, his train ran into a fierceblizzard blowing down from the frozen northland, andwas slowed down and finally stranded entirely in theswirling drifts of snow. After twenty-four freezinghours, the passengers were taken off the train and wereleft at an inn until they were sent on to Montreal afew days later.

Tired from the difficult trip, hungry, and disheveled from sleeping in his clothes, Edison finally arrived inBoston. He walked straight to the Western Unionoffice and asked for a job. The manager stared at thenewcomer’s long, tousled hair under a wide-brimmedsummer hat, his rumpled and dirty clothes, and thechewing tobacco dripping from his jaw. ThinkingEdison a tramp from the Midwest, the manager nevertheless said, “All right. Sit down, young man, and showme your handwriting and speed.”

Edison’s neat sample impressed the older man. “You’re hired. Come back tomorrow,” he said.

But the men in the office decided to teach a lesson to this uncouth-looking tramp operator. The next day,when Edison sat down at the number-one wire to receive press copy, he did not know that the other menhad arranged for him to receive messages from thefastest sender in the New York office.

The transmission started out slowly enough for him to receive, but soon he noticed it was speeding up.Faster and faster came the press copy, until it hadadvanced to a frantic pace. Tom quickly perceived thejoke and saw that every man in the office was slylywatching him. Without a change of expression, hekept up with the speedy operator on the other end—but went him one better. Now and then he stopped tosharpen his pencil, then casually set to work again.The other operator started to jumble words and stickthe signals, but Edison still kept up.

After some time, he opened his key and sent a message: SAY, YOUNG MAN, CHANGE OFF AND SEND WITH THEOTHER FOOT.

The entire office roared with laughter. Edison had won their approval. He could keep up with the best ofthem—especially with his practical joking. One day hewired the water bucket for electricity to shock a manwho touched it. Another day he set up his old rat-paralyzer to use on the constant procession of cockroaches that crawled over the walls.

But he still disliked his boring job and dreamed more and more of the day when he would be a fulltime inventor. More than ever, he was determined thatthe work to improve transmitting messages on thetelegraph would result in his first success. He workedharder than ever to solve the problems of sending twomessages at once, on a duplex machine, and he concentrated even more on experiments for a multiplexmachine.

Browsing in an old bookstore one day, he stumbled upon something that would be of significance to hisambitions. It was Michael Faraday’s two-volume Experimental Researches in Electricity. He brought theset home at four o’clock in the morning and sat upuntil breakfast finishing the books. Then he turned tohis roommate.

“Adams,” he said, “I have got so much to do and life is so short, I am going to hustle.”

He was in a hurry to test the experiments of the famous English scientist. He tried every experimentin the two books and grew to admire the man whohad invented the world’s first model of the moderndynamo and so had showed how mechanical energycould be changed to electrical energy. Like Edison,Faraday had been a simple apprentice who had littleschooling.

Edison and Adams also became fascinated with Alfred Nobel, who had perfected dynamite. The twostudied descriptions of Nobel’s compound and ratherfoolishly decided to make some explosives themselves.After they had combined nitroglycerin with some inertmatter and produced a loud explosion they had secondthoughts and decided to get rid of their mixture. Theyput the explosive into a soft-drink bottle, wrappedit carefully, tied a string around it, and one morningat dawn lowered it gently into a sewer. Then they ranas fast as they could go, but there was no explosion.

Other experiments did not always end so uneventfully. A few weeks later, Tom was testing a large induction coil for use with a multiplex machine.

“I took hold of both electrodes of the coil, and it clinched my hands so that I couldn’t let go,” he saidlater. He looked around frantically and saw that theonly way he could break the electrical circuit was toknock the battery off the shelf where it stood. He shuthis eyes as tight as he could and gave a sharp yank. Ashe feared, the nitric acid in the batteries splashed onhis face and back. Although he raced to the sink anddashed water all over himself, for the next few weekshe was burned and yellow from the acid. But nomishap would deter him. He was sure he could finda solution to the problem of the multiplex telegraph.

People whom Edison met began to be convinced that the young inventor had talent; for the first time,they began to take him seriously. He persuaded aBoston capitalist to invest in his ideas; for five hundreddollars he promised the man a half share in the profitsof his multiplex telegraph.

In January, 1869, Edison publicly announced an important decision. A small notice in the local telegraph trade paper said that Thomas Edison “wouldhereafter devote his full time to bringing out hisinventions.” He considered himself a professional inventor and was determined to succeed solely upon themerit of his ideas and his ability to persuade others oftheir worth.

Thomas Edison, inventor, was in business, but his first patented invention was a failure. A friend gaveEdison one hundred dollars to become a partner inpromoting a device the inventor had in mind—anelectric vote-recording machine. This invention becamethe one Edison patented first. In June, 1869, the UnitedStates Patent Office granted him No. 90,646 for hiselectric device to record votes in Congress.

The electric vote-machine recorded votes by electromagnetic impulse. Wires connected a congressman’s seat with a master board in the front of the chamber.

When the congressman pressed a button, his vote would be registered immediately through electric impulse and would be automatically tallied. Tom thoughtit would be desirable to record votes quickly andaccurately. Unfortunately he neglected to consider thepolitics involved if congressmen had to make formaland speedy records of their votes. They were not atall interested in a mechanism that might prevent themfrom spending endless time in filibustering.

“Young man, that is just what we do not want,” a congressman in Washington told Edison when he madea costly trip to present his invention. His vote recorderwas a financial failure.

On his return trip home the depressed inventor mulled over his lack of success with the device. In thefuture, he thought grimly, he would not concernhimself with inventing a machine that men did notneed and did not want.


6.

Gold-Indicator



Edison set up his invention business in a corner of the little shop run by Charles Williams, Jr., on CourtStreet in Boston, Massachusetts. Here he worked amongmen he liked—scientists, artisans skilled in producingelectrical machines, men working on such inventionsas fire-alarm signals, dial telegraphs, printing telegraphs, stock-quotation tickers, and telephones.

Williams’ shop was an ideal location for a young inventor eager to see whether his ingenuity could earnhim enough money to keep from starving. Edison tookhis risks gladly, and the small investments he receivedfrom men who believed in him gave him confidencethat he could succeed.

He was now a young man in his early twenties, full of energy and ideas and a total belief in himself. Thefailure of his electric vote recorder did not discouragehim for long. He immediately began to work on another invention. Having noticed the increased goldspeculation following the Civil War, he studied thetelegraphic gold-indicator just introduced on the GoldExchange in New York. This gold-indicator sent financial information about gold speculation by wire to acentral transmitter on the Gold Exchange.

Soon after its invention, a Boston scientist, E. A. Callahan, improved the indicator with a telegraphicmachine—a stock ticker that printed by wire onto amoving paper tape the full stock-market quotationsand changes in gold prices. Callahan’s company, theGold & Stock Telegraph Company, quickly came intocompetition with the New York firm.

Edison thought over the workings of the Callahan machine and easily saw possible improvements on theoriginal. He found a willing investor and applied fora second patent. In his shop he was soon able to putseveral men to work manufacturing his stock tickeralong with a dial telegraph machine. He sold the tickersto a company and helped string wire over Bostonrooftops for the private stock-ticker lines that the firmleased to thirty subscribers.

Paramount in all his plans, however, was work on a duplex telegraph that would carry two messages overa wire. Another Boston inventor, Joseph B. Stearns,had already taken out a patent improving on the European telegraph that sent two messages over one wire,but in opposite directions only. Western Union hadbought the invention and was trying it out experimentally. Edison was not satisfied with Stearns’ improvement and was convinced that his own machine, which would also send simultaneous messages in oppositedirections, would be superior, and that eventually hewould invent a mechanism for sending messages in thesame direction simultaneously.

Edison obtained a loan of eight hundred dollars from a friend. This money gave him enough capital to complete and test his duplex apparatus. One day hemarched into the Boston office of Western Union andasked the manager if he could install his new equipment there, as he was sure it would work.

The Western Union manager refused.

Undiscouraged, Edison went to Western Union’s rival, the Atlantic & Pacific Telegraph Company, andasked for an opportunity to demonstrate sending twomessages over a single wire simultaneously.

This company saw possibilities in Edison’s idea and consented to let him try the apparatus on theirRochester and New York City wires.

In April, 1869, Edison left for Rochester with his equipment and a completed model of his duplex telegraph. He gave specific instructions to a helper in NewYork, who would assist him at the other end of theline.

Early Sunday morning, April 11, he was prepared for his big chance. His assistant waited to receive amessage, and when the wires were completely clear,Edison began to signal. He knew immediately thatsomething was wrong; his assistant at the other enddid not answer. He tried again, then once more, butthere was no response.

Edison remembered the detailed instructions he had written out and decided to try again early the nextday. Next morning he sought unsuccessfully to makeconnections with New York. All that week he continued his attempts, but something had gone amiss; hehad no luck whatsoever. Finally he came to the conclusion that his apparatus was not yet ready. Grief-stricken over his failure, and unhappy about all themoney he had borrowed from friends, he returned toBoston to think over his unfortunate circumstances.Fearing he would find no more backers after thisfiasco, he made a fateful decision. He decided to leaveBoston and start all over again in some other city.

With barely enough money for boat passage, Edison headed down the coast to New York. He could nottake his books or scientific apparatus. He did nothave a cent in his pocket, and he owed money to hisfriends. This was certainly one of the lowest momentsof his life.

Landing in New York, he wandered among the booths, pushcarts, and fish stalls of Washington Market, marveling at the throngs of people shouting theirwares, at horse-drawn carriages rattling along thecobblestones, and at the smell of the fish and fruit andcoffee beans in the wholesale stalls. In his pennilessstate all he could think about was finding food forhis empty stomach.

Soon he passed a tea wholesaler’s and paused to watch a teataster inside, then marched in to talk tothe man who was judging the lots of fragrant tea.Presently the young visitor asked for a sample package.

The teataster may have been startled by this request, but he handed Edison a free package of tea. Edisontook his prize, and within an hour had traded it at anearby restaurant for a cup of hot coffee and an appledumpling. Always after that first morning in NewYork, Edison’s favorite dish was apple dumplings.

He hunted for a friend from his telegraphing days who might put him up overnight until he could findwork, but he had no luck. He spent that first nightwandering the streets of the city and waiting for daybreak.

For several days the jobless inventor lived on a diet of five-cent meals bought with a dollar he had borrowedfrom a friend he had finally managed to find.

But fortune finally found him. He looked up Franklin L. Pope, an engineer in charge of equipment at the Gold Indicator Company near Wall Street, in theheart of the financial district. Pope had heard ofEdison’s stock ticker. He offered to let the younginventor sleep on the floor of his shop, among themachinery.

Edison set up a cot in the cellar of the building. Often, instead of sleeping, he studied the workingsof the transmitter that sent out information on thefluctuations in the price of gold. Named after its inventor, Dr. S. S. Laws, the complicated indicator, orstock ticker, was a telegraph instrument that recordedon a moving tape the quotations of stock as fast as theywere listed on the exchange. A man would sit at thisstock-printing telegraph and strike its keys, thus perforating the moving tape. The tape then passedthrough a transmitter that sent signals out to tickersin the brokers’ offices. Before its invention, gold-transaction information had been communicated by asystem of messenger boys.

Edison had been sleeping in the shop for only a few days when something happened. As he was watchingthe movement of the indicator’s mechanism he suddenly sprang to attention; obviously something hadgone wrong. The entire apparatus was slowing down.Finally, with a sudden resounding crash, it came to ahalt.

Before Edison could fully realize what had occurred, Pope ran into the room, followed closely by Dr. Lawshimself. Hastily they checked the workings of theindicator. Before they could find the cause of thefailure, other people began to crowd in, surroundingthe inventor and his superintendent. They were messenger boys sent from the subscribing offices. They hadbeen dispatched as soon as the machine had stoppedrelaying the vital gold prices.

In his mind, Dr. Laws could see his entire company collapsing. He yelled at Pope at the top of his voice asPope tried frantically to find out what was wrong. Allthe boys from the offices were screaming messages fromtheir bosses. Everything was confusion.

Calm in the midst of this bedlam, Edison carefully examined the motionless indicator. Then, shoutingthat he thought he had spotted the trouble, he pushedthrough to Dr. Laws.

The doctor, beside himself with anxiety, looked at the young man. “Fix it! Fix it! Be quick!” he screamed.

Edison reached over to a contact spring that had broken off and fallen between two gear wheels. Withina short time he had repaired the machine, set the dialsback at zero, and instructed all the messengers toreturn to their dials and set them back, too. Thetrouble had been remedied.

When things had returned to normal, Dr. Laws asked Edison to come to his office the next day.

When, on the next day, Edison told Laws of his own work, the older man was impressed. He proposed thatEdison take a job with the Gold Indicator Company.He would be Pope’s assistant and would keep the stockticker operating.

Dr. Laws had offered Edison a job at a better salary than he had ever imagined he could earn. At twenty-one years of age he would be working in the financialcapital of the nation and would be concerned withmachinery vital to the gold speculation so importantto that era. He could not have been more pleased.

His good fortune continued. Within a few months, Pope, an electrical engineer, decided to start his ownbusiness, and Edison was given Pope’s old job ofsuperintendent at a salary of three hundred dollars amonth.

The new job working with the Laws indicator stimulated Edison’s determination to continue his inventing. His head was full of plans for new machinesand improvements on old ones. He soon applied for apatent that was an improvement on the stock-printingtelegraph. He had devised an alphabetical wheel anda better printing mechanism for the Laws machine.

The Edison improvements made the Gold Indicator Company competitive with Western Union, and thelatter company quickly bought out the new Lawsmachine. Now Edison’s job was gone and he had tomake a decision. Should he go to work for WesternUnion again or should he look for a new position?

Edison decided he had had enough dealings with Western Union, the giant of the communications held;he recognized that his opportunity would be greateras an independent inventor. He got in touch with Popeand they agreed to join forces. On October 1, 1869, anadvertisement appeared in The Telegrapher, the tradejournal of telegraphy. It announced that the firm ofPope, Edison & Company was now in existence. Thiscompany was the first professional electrical engineering firm of its sort in the United States. The two menhad a silent partner, J. W. Ashley, editor of TheTelegrapher, who would promote the company.

Edison announced his intentions to design instruments and make careful and reliable tests on them; to construct and maintain telegraph lines; to manufacture such instruments as fire alarms, thermo-alarms,and burglar alarms; to invent apparatus for conducting experiments; and to prepare drawings, catalogs, andpurchasing materials.

To save money, he moved across the river to Elizabeth, New Jersey, where he lived with Pope and his wife. Interestingly, this was the same area where hisancestors had settled before the Revolutionary War.

Edison set up his laboratory in an old shop in Jersey City. Each morning at six o’clock he caught a train tothat city. There he worked through until one o’clockevery morning. Then he walked the half-mile to thestation, sometimes through rain or snow, to catch thetrain home. The routine stimulated rather than exhausted him. He felt that he was on the road to success,and that nothing could stand in his way.


7.

Business and Marriage



At first, things went well for Edison. He perfected a printer to report gold quotations, and his companyproduced and rented it so cheaply that it began tocompete with the Western Union model.

General Marshall Lefferts, president of Western Union, was keenly aware of this developing competition. An astute businessman, he decided to buy outthe rival machine before real trouble occurred. Withinsix months, Edison, Pope, and Ashley received fifteenthousand dollars from Western Union for the gold-quotation printer.

Now Edison could send to his parents a letter that he had been waiting a long time to write.





Dear Father and Mother:

I sent you another express package Saturday-enclosed you will find the receipt for same.

IC Edison writes me that mother is not very well and that you have to work very hard. I guess you had better take it easy after this—Don’t do any hard work and get mother anything she desires—You can draw on me for money—Write me and say how much money you will need in June and I will send the amount on the first of that month—give love to all the folks—and write me the town news—

What is Pitt doing—Did you sell IC a lot—>

Is truey still with you and how is she—

Your affec son Thos A




Though his personal financial situation had improved, Edison recognized one deficiency in his business. In the company, he alone was working night and day, while his partners drew an equal share of theprofits.

“I get tired of doing all the work with compensation narrowed down to the point of extinguishment by the superior business abilities of my partners,” he saidwryly.

He decided to leave the partnership, and announced that henceforth he would work on his own.

General Lefferts had been watching this talented young man who had already produced improvementsfor the telegraph. Lefferts employed a group of inventors who worked on all sorts of projects for Western

Union. “Edison is a genius and a very fiend for work,” Lefferts remarked. He made the young man an offer tojoin his group of inventors. Edison agreed to cometemporarily, and Lefferts immediately put him to workon research and experiment that would make stockprinters operate without running wild and causingcostly mistakes.

Edison was pleased with the offer. He did not ask about pay nor did he ask who would own the patentrights on his work, but rather he sought immediatelyto solve the problem of the stock printer.

Three weeks later, he walked into the president’s office.

“Here it is,” he announced.

Edison had developed the necessary improvement, a unison-stop apparatus on which all the tickers wouldregister if the central transmitter began to send outwild numbers. Thereafter the stock ticker brought ingreat profits to the telegraph industry.

“Young man,” said Lefferts, “we owe you some money for this invention. . . . How much do youthink it is worth?”

Edison paused for a minute. He had no idea what to ask; he thought of five thousand dollars, though heknew he would have been happy to accept three thousand.

But he decided to gamble. “General, make me an offer,” he countered.

The general leaned back in his chair. “How would forty thousand dollars strike you?” he asked.

Edison almost fainted.

‘‘Why, that seems fair enough,” he managed to say.

When Edison returned for the money three days later, Lefferts handed him a contract along with acheck for forty thousand dollars. The contract seemedincomprehensible to Edison, and he looked with uneasiness at the check. This was the first check he hadever received.

Worried about the fragile piece of paper, he hurried to the bank. Somehow he thought there might betrouble. He had no faith in the financial world.

Hesitantly Edison walked into the bank, found a teller’s window, and thrust the check at him. The tellerscrutinized it carefully and waved it in the air as hetalked to the young man. He did not know that Edison,with his deafness, could not hear a word he was saying.

The teller pushed the piece of paper back into Edison’s hand. Edison thought the man had refused to honor the check, and he left the bank. It had all beena swindle, he believed. He was certain he had beencheated out of his invention and all the money heshould have earned.

He returned to the Western Union office unhappily. When his colleagues saw the downcast inventor andlearned what had happened, they burst out laughing.They explained that the teller had only wanted to seesome identification and that Edison must endorse thecheck.

To make sure that Edison got his money, General Lefferts sent his private secretary along to the bank toshow him the proper procedure. Soon the inventorstood once more at the bank window, and the tellerplaced stacks of ten- and twenty-dollar bills neatly infront of him. The pile was enormous.

Edison took the bills, stuffed them into his pockets, and ran to catch the ferryboat home. Once he was inthe quiet of his room and had fully realized that hehad a veritable treasure stacked in front of him, hewas frightened. He knew he had to do something withthe money immediately, before a thief stole it fromhim. The next morning, after an anxious night of sitting guard over the bills, Edison caught the ferryboatback to New York. This time he headed for the bank, toopen his first account.

This money was what he had been waiting for. It gave him his first real chance to be independent. Inthe winter of 1871, Edison quit Western Union and,with William Unger, a former associate of GeneralLefferts, created the firm of Edison & Unger. Edisonsearched through the dingy factory district of Newarkuntil at 4-6 Ward Street he found a building suitablefor setting up his own shop. He hired capable workmen, ordered new machinery, and assembled hisfactory. In thirty days he spent the entire forty thousand dollars to start his own business of producingstock tickers for Western Union.

In a letter home he jokingly called himself “a bloated eastern manufacturer,” for he had an orderfrom Western Union to produce twelve hundredtickers over the next few years.

Despite Edison’s satisfaction with his business, he was sad over personal affairs. His mother, to whom hehad always felt close and sympathetic, was near death.Her mind had become confused in recent years andnow she was desperately ill. Edison was anxious tovisit her, for he had not returned home in three years.But before he could get away that spring, she died, inApril, 1871. He hurried home to attend her funeral,then rushed back to Newark, more than ever determined to busy himself with work.

The next five years were a period of intensive work and incredible productivity as Edison’s scientific genius came to full flower and his electrical business grew.He worked tirelessly in his shop. Inventions and improvements poured forth and his manufacturing business boomed. The numerous patents granted himduring those five years made Edison’s name synonymous with the American industrial revolution.

Though he was still under twenty-five, the men he hired soon labeled him ‘‘the Old Man.” He had anunusual manner with his employees. He workedharder than anyone else, and he fully expected his mento keep pace with him. He had a keen sense of humorand loved to banter and joke with his workers. If hehad to keep them in the factory until a job was done,he would cajole them, perhaps making bets that theycould not finish the work without stopping. When adifficult task was done, he was likely to close down thefactory and put on a big celebration for all the employees. But in one critical area of management, Edison was a complete failure. He had no financial sense.He was forever unsnarling himself from his hopelessbookkeeping methods.

“I kept no books,” he said later. “I preserved a record of my own expenditures on one hook, and thebills on another hook.”

It is not surprising that he lived in a constantly precarious financial situation. Frequently he would arrive at his shop to find no money available to meet a payroll or no funds on hand for a piece of new machinery. Then he would have to drop everything and set hismen to manufacturing more stock tickers night andday until he had earned the needed money.

Once he received a rush order for many stock tickers. He ordered everybody to work, but discovered thatsomething was wrong with the machines they hadproduced. He called in his most trusted assistants.

“Close the doors and lock them,” he ordered. “Nobody is going to leave the factory until we find out what went wrong.”

For sixty hours, without regular food or enough rest, the men worked over the faulty tickers, trying tocatch the mistake that had caused the trouble. Onlywhen they had finally found and corrected the errordid they leave.

Edison supervised his shops directly, but he also spent every spare moment in the top-floor researchlaboratory that he maintained on Ward Street. Here,during the summer of 1871, he started to keep a notebook on the research, experiments, and ideas that occupied him over the years.

In this laboratory, Edison developed his rare ability to examine a machine and see the essential improvement that would change it from an experimental deviceto one capable of commercial use. Despite his whirlwind schedule of manufacturing machines, he foundtime for the research that resulted in a remarkablenumber of patents. In 1872 he filed for thirty-eightnew patents on the stock ticker, and in 1873 for twenty-five more. Big business turned to the prolific inventorincreasingly as its respect for him grew.

In financial circles he began to be called the “young wonder,” and was sought to work out solutions to perplexing problems.

Though he was a master at invention and was the confident and authoritative head of a thriving business,Edison’s deafness made him rather shy with youngladies.

As he left his shop one rainy evening early in 1871, soon after he had started his business, he found twoyoung girls huddled in his doorway to avoid the downpour. Edison invited them in from the storm and wasimmediately attracted by the innocent charm of one ofthem. She was Mary Stilwell; her companion was hersister Alice. Both girls taught Sunday school nearby.

[image: Mary Stilwell Edison at sixteen]


Mary was just sixteen years old. So that he might have a chance to see this lovely blonde girl every day,he offered her a job punching holes in telegraphic tapein his laboratory. Soon he knew that he cared deeplyfor her, and finally asked permission to call on her ather home.

Marriageable girls of that period were usually well chaperoned, and Mary was no exception. Edison’sdeafness made a conventional courtship of whispersand giggles in the front parlor impossible, for the twocould not converse normally. Characteristically, Edisonfound a way for the couple to exchange their thoughtsand so become better acquainted. He taught Mary theMorse code, and soon he could sit and communicatewith her by tapping out a message with a silver quarteron the palm of her hand.

One evening as they sat together, Edison took her hand and tapped, “I have been thinking of you allthe time. Would you marry me?”

Mary smiled softly and tapped back, “That would make me very happy.” So the couple became engaged.

Since Edison had suffered the death of his mother in the spring of that year, the two made no plans for aformal wedding. On the snowy Christmas day of 1871they were married quietly in Newark in a simple ceremony. Edison took his bride to their first home, a newhouse at 97 Wright Street in Newark.

Unfortunately, Mary was quickly introduced to her husband’s eccentric habits. No sooner had they arrived in their house on their wedding day than Edison began to pace back and forth and worry over some stock tickers that were being assembled in the shop.

Telling his bride that he was going to the factory for a while, he disappeared an hour after they had beenmarried. All the rest of that day Mary waited tearfullyfor her missing husband. It was not until late in theevening that one of the men at the plant asked Edisonwhat he was doing there.

“What time is it?” he asked.

When he found out, he answered, “Oh, I have to go home. I got married today.”

Mary soon understood that she was wedded to an unusual man. She never complained at his completeabsorption in his work; in a sweet and unresentful wayshe made a comfortable home for him.

The couple had three children. A baby girl was born on February 18, 1873. They named her MarionEstelle after Edison’s oldest sister. Three years later ason was born, and Edison consented to his wife’s wishthat they name the boy Thomas Alva Edison, Jr. Edison adored the children and soon gave them the playful nicknames of Dot and Dash. When Dot and Dashwere five and two years old, Mary had another child,born October 26, 1878. He was named William Leslie.

William was the last child Mary would have. In the years ahead, when her husband would be so deeplyengrossed in inventing that she might not see him forlong periods of time, Mary’s children would occupyher time and energy.


8.

Dealing With Industrial Giants



One day Edward H. Johnson, a telegraph engineer, arrived at Edison’s Ward Street shop. He was carryinga new kind of automatic telegraph; he told Edison herepresented men who wanted to invest in a companyto produce the machine.

“Take a look at this automatic telegraph,” Johnson said to Edison. “We want to know what you think ofit.”

This particular automatic telegraph, invented by George D. Little, had proved disappointing in its initial testing. Edison examined it with interest and agreedto test it further. After he had run experiments hespoke further with Johnson.

“There are weaknesses in the machine. I have some ideas on how it can be improved,” Edison said. Thenhe added enthusiastically, “But I really think theautomatic telegraph has splendid possibilities.”

The men backing the device, who had incorporated as the Automatic Telegraph Company, were delighted.Edison’s opinion encouraged them to invest in improving the machine, and they quickly concluded anagreement with him, the one man most capable ofcorrecting the telegraph’s flaws. For forty thousanddollars, Edison agreed to become a partner of JosephT. Murray. In 1871, the two opened a new shop toexperiment on the automatic telegraph and manufacture it when it might be ready.

Unknown to Edison, Jay Gould, the financial tycoon and robber baron of big business, was a secret backerof this new company that had succeeded in attractingEdison’s interest. Gould, who already controlled apowerful network of railroads, had dreams of monopolizing the wire services and newspapers that wouldhelp him manipulate the stock market. He had assumed control of Atlantic & Pacific Telegraph Company to fight for domination of the telegraph industry.

Secretly he was preparing for open warfare with Western Union, which was controlled by the Morgan-Vanderbilt financial combination. Automatic Telegraph was his weapon and Edison was his pawn in thisgame to control telegraphy.

In effect, Edison was enticed to use his genius for both sides in this industrial warfare. The situationtrapped him in a web of financial and legal intriguethat kept him from earning just rewards for his work.

Edison knew little of the scheming methods common to big business of that era. His mind was absorbed with new ideas and new products. Without thinking ofbusiness complications, he set to work on the challengeof producing a working automatic telegraph. Soon hewas reading books, magazines, and treatises on thesubject in many languages. Time after time he performed experiments on the telegraph, and time aftertime he failed. But patiently he searched on, for heknew that out of many failures would come somemodest accomplishment that would open the way tohis ultimate goal.

The fall of 1871 came and went with continuous research and experiments, mostly on electrostatic interference problems. Winter passed, and as spring approached, Edison’s efforts were partially rewarded, for he had improved the telegraph’s speed over longdistances in order to make it more efficient.

Like other existing automatic systems, his telegraph included a hand punch for perforating a moving tapethat was passed through an automatic transmitter.Wherever a hole came in the tape, an electric contactwas made and an impulse sent to the line. At thereceiving end an automatic recorder printed the message on chemically treated paper.

By the winter of 1872 the automatic telegraph was more effective, speedier, had a better signal, and copieda much clearer message. In August, 1872, Edison filedpatent applications for many improvements and delegated his rights to George Harrington, the companydirector, who secretly represented Jay Gould’s interests.

But Edison was not a person who could cease work before he was totally satisfied with its results. Duringthe winter of 1873 he labored on the telegraph anddeveloped a device that received actual letters insteadof the dots and dashes of the Morse code. In tests over120 consecutive nights he sent messages to Washington;every night he was successful. Finally the automatictelegraph became completely workable and with itsadoption the telegraph industry sustained a period ofunprecedented growth and expansion.

Early in 1874, Gould ordered preliminary skirmishes in the war to weaken Western Union. Using Edison’snewly perfected automatic device, Automatic Telegraph challenged Western Union to battle. Each company would use its own methods of sending and receiving, and speed would determine the winner. It wasa close contest. Both companies sent one of PresidentGrant’s messages, and the words literally flew acrossthe wires. The victor—but only by a hair—was Automatic Telegraph; it won out over its rival by only oneminute.

Edison was not much concerned with the mounting warfare. He did not fully realize how a vicious battlefor control could affect him, and in the meanwhile hewas working on another project for Automatic Telegraph’s deadly rival, Western Union. This was anendeavor to perfect the multiplex telegraph—Edison’slongtime dream.

Western Union had provided him with men to assist him in research in a separate shop in the WesternUnion building at 145 Broadway, in New York City.But as tensions increased between Morgan-Vanderbilt’sWestern Union and Jay Gould’s Automatic Telegraph,Edison’s experiments on the multiplex telegraph werelost in the battle. As yet, he had been paid no moneyfor his work, although he had spent a good deal of timeon experiments and felt close to a solution. WhileAutomatic Telegraph was defeating Western Unionwith Edison’s help, Western Union had lost interest incooperating with him on the multiplex telegraph. Edison wrote anxiously to the Western Union president inan attempt to win his backing again, but the presidentdid not bother to reply.

Panic overcame Edison’s good judgment. He had spent so much energy and time on the idea of the multiplex telegraph and was so close to a breakthroughthat he could not imagine giving up. He needed tocomplete the project if only to receive the money duehim. In an act of desperation he wrote to George B.Prescott, Western Union’s chief engineer, and foolishly promised him a partnership in the invention ifPrescott could persuade his company to cooperate onceagain. Of course, this was an excellent opportunity forPrescott. The canny engineer agreed, and saw to it thatWestern Union again supplied Edison with the menand equipment he needed.

Work on the multiplex telegraph resumed. Edison worked day and night in the basement at 145 Broadway, experimenting without a break except for a hurried cup of coffee or a few hours of rest. By the beginning of summer, 1874, he had realized his dream ofmany long years. By combining various segments ofthe existing equipment with his own improvements,he actually transmitted four messages on one wire-two messages in each direction. He had finally perfected the multiplex telegraph, which he named thequadruplex because it sent four messages.

On July 9, 1874, Edison, Prescott, and President Orton of Western Union signed an agreement. Edisonfiled a patent application naming Prescott as his coinventor, and the rights were handed over to WesternUnion.

When Jay Gould heard that Western Union had succeeded in gaining patent rights to the quadruplex, he was furious because he had not been able to get Edison’s work exclusively for Automatic Telegraph. Wordwas sent to Edison not to sign any agreement, but itwas already too late.

Edison had always considered himself a free-lance inventor, and did not see the conflict of interest in hisworking for the two rivals. He had received moneyfrom the Gould-backed company of Automatic Telegraph for other work, but as yet had received no payment from Western Union. Automatic Telegraph nowinsisted that Edison’s taking any money from theircompetitor would be in conflict with his agreementwith them.

Meanwhile, Edison was desperately in need of immediate cash. He had mortgaged his home in Newark and would lose it if he could not raise ten thousanddollars at once. He rushed to President Orton’s officeand asked for a loan, but was turned down. Then hewent to Automatic Telegraph. They loaned him themoney, but he did not receive it free and clear. In exchange, the company asked him to produce an invention that they needed at once. This was a new kind ofrelay system for sending messages over long distances.Western Union had accused Automatic Telegraph ofpatent infringements on their own relay system, andthe courts had upheld Western Union. Now Automatic Telegraph had to produce another type of relayor cease operations in this field.

Edison’s genius came to the rescue, this time for Automatic Telegraph. Within a remarkably short timehe produced a workable substitute for Western Union’srelay. Instead of the magnet used in Western Union’sequipment, the new relay system involved use of adrum-shaped piece of chalk rotated by a small motor.

Edison presented his relay with dramatic flair. The court had ordered Automatic to silence all its telegraphkeys at a certain time. Precisely at that moment, Edison entered Automatic’s office carrying a package andtools. He produced a pair of pliers, removed the oldrelay equipment, and connected his own apparatus.

“He’s got it!” someone shouted as the keys again started clicking.

Edison had saved Automatic Telegraph Company.

The inventor received ten thousand dollars from Gould for his chalk relay. This was enough to save hishouse for the moment. But he still had not received apenny from Western Union for all his work on thequadruplex, though the company had already put theinvention to use on some of its lines and was reapinga profit from it.

By now he was almost frantic. He was hounded by his creditors and owed countless debts. He asked Ortonfor a temporary advance and reluctantly the WesternUnion president loaned him five thousand dollars.

But the money was quickly spent in paying bills. Edison felt he absolutely had to settle the contract onthe quadruplex, for he had completed his bargain withWestern Union and was convinced they should honortheirs. In a letter he asked for a settlement of fiftythousand dollars, but received no reply.

Edison was disconsolate. He was certain that Western Union never intended to pay him for his valuablequadruplex. He finally decided he would have to sellthe invention to Jay Gould, who of course eagerlyawaited such a move. The general superintendent ofWestern Union, who was working secretly with Gould,encouraged Edison to meet Gould. The rumors thatEdison was selling his quadruplex telegraph to JayGould’s Atlantic & Pacific Telegraph Company rockedWall Street, and Western Union stock immediatelybegan to plummet.

Edison met with Gould in his Newark shop. They bargained in secret over the price of the quadruplexand settled on thirty thousand dollars. This amountcovered only the sale of Edison’s half-interest. NowWestern Union and Gould each controlled a half-interest in the invention.

So the cutthroat battle for control of telegraphy continued. The two principals filed a court suit overownership of the quadruplex and accused Edison ofduplicity. From 1874 to 1880 the bitter war betweenthe two communications giants advanced through thecourts. In 1875, Edison participated in the trial tosettle ownership. He was characterized as a rogue inventor who had betrayed his patrons, and was calledmany derogatory names. He realized that he wascaught between two determined groups of capitalistswho did not care if he was destroyed in their battle towin rights to the profitable telegraphic device.

Ultimately Edison found that he himself had been swindled by Gould. In 1875, Gould acted to merge histelegraphic interests. He promised Edison a job aschief electrician of the new consolidated company andalso promised stock worth $250,000 for Edison’s sharein Automatic Telegraph. But the promise was broken.Edison received neither the stock nor the job.

With other stockholders who had been defrauded, Edison joined in a suit against the communicationsbaron; this case traveled through the courts for thirtyyears. In 1906, long after Gould had died, it was finallysettled. Ironically, though the judgment was in favorof Edison and the stockholders, they were awardeddamages of only one dollar in settlement.

After the merger of the Automatic Telegraph Company with the Gould interests, Edison was forced to go back to work once again for Western Union.

The dramatic war of the robber barons did not come to a final conclusion until long after Edison’s return.Jay Gould finally succeeded in wresting control ofWestern Union from his rivals in 1881. He was thenthe lone giant of telegraphy.

Edison later said, “When Gould got the Western Union, I knew no further progress in telegraphy waspossible, and I went into other lines.”


9.




Perfecting the Telephone



By 1875 Thomas Edison had completed his work on the quadruplex telegraph. In the preceding year hehad also found time to work on such inventions aswaxed paper, later to become a standard item in allhouseholds, and the mimeograph machine, eventuallyto become standard equipment in all offices. But withwork on the quadruplex finished that year, he turnedhis attention to another use of the electric wire.

Two inventors, Alexander Graham Bell and Elisha Gray, had separately been doing experiments on thetelephone. Early in 1875, Bell went to Western Unionto ask permission to use its wires in his experiments.When Western Union officials told Bell that Gray hadalready been given permission, Bell returned to hislaboratory to work on his telephone in secrecy.

Now William Orton, president of Western Union, began to sense the possibilities of this new idea for transmitting the human voice. He called on Edison, his professional inventor.

“Get to work on the telephone,” he said.

That same year, 1875, Edison began his work. He studied the principles of transmitting the human voiceand began experiments that ultimately led to thesuccess of the telephone. He made his own model froma German device for sending a musical tone over awire, already invented by Johann Reis in 1861. Edisonexperimented with this device, and by January, 1876,filed a caveat, a legal notice, with the United StatesPatent Office, giving formal word of his intention towork on the invention of the telephone.

Early in the spring of 1876, Edison thought it was time for a new beginning in his life. He was ready tostop putting all his energies into manufacturing andto concentrate only on research and inventing. But firsthe had to establish a place where he could conductresearch in his own way.

He sent for his father to come stay with the family and help explore the countryside for a suitable locationfor a laboratory.

“You could live with me or anywhere else you pleased, and I will give you twenty dollars per week,”Edison wrote to his father.

But old Sam Edison, still as independent in mind and strong in body as ever, would consent only to visit.He packed his bags and arrived at a New York Citypier to board the ferryboat for Jersey City. The boathad just left the dock and was already ten feet away from shore.
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Without a moment’s hesitation the old gentleman reared back, gave a mighty dash to the pier’s edge, andleaped across the ten feet of open water to the ferry’sdeck. The other passengers were astonished. A youngman came up and asked the stranger’s name. When helearned it was Samuel Edison, the man inquired if hewas related to the great inventor.


“He is my son,” Samuel Edison replied proudly.

The inquisitive young man was a newspaper reporter, and the next day all New York read of the athletic prowess of Thomas Edison’s father.

“Find me a quiet place in the country where I can build my own laboratory,” the younger Edison said tohis father.

Sam Edison found an unlikely spot, a pasture where cows grazed, at Menlo Park, about twenty-five milessouthwest of New York City. Thomas Edison thought the field a perfect site for the research institution he envisioned. He purchased the land and asked his fatherto direct the construction of his dream laboratory.

The completed building was a rectangular two-story frame structure, one hundred feet long by thirty feetwide. It had a porch in front and was surrounded bya neatly painted white picket fence to keep out straypigs and cows. Soon horse-drawn vans hauled in loadsof heavy machinery, chemicals, wire, books, steam engines, a gasoline converter to supply gaslight for thelaboratory, and other equipment. This building inMenlo Park was the world’s first industrial laboratory—a bold invention in itself. It provided the modelfor the gigantic research and development laboratoriesof the future.


[image: Winter scene at the Edison laboratory, Menlo Park, New Jersey, in 1880. From a sketch by R. F. Outcault]





The laboratory, into which Edison put forty thousand dollars’ worth of equipment alone during the first year, was a unique institution for scientific investigation at that time. Here Edison supervised teams ofmen, using a group approach toward the discovery ofpractical inventions. Planned research of this type wasa new concept, and with its creation Edison was againat the forefront of the technological revolution in theUnited States.

Practical scientists and engineers were beginning to gain the repute that in the past had been held only bytheoretical scientists. Edison never called himself apure scientist and had little use for scholars and theoreticians. He always proudly proclaimed that he was apractical inventor, a man who devised machines forwhich there was a real need. He was not interested inresearch for its own sake.

He moved his family into a farmhouse near Menlo Park and helped settle his crew of workmen in Mrs.Jordan’s boardinghouse, one of the five or six homesthat comprised the rural village.

Now he was prepared to work on the new and engrossing problem of sending the sound of a human voice over wires. He was already too late in the race towin an initial patent; just a month after he had filedhis caveat, Bell had filed for a patent on a completedtelephone. Curiously, the other inventor, Elisha Gray,hied his patent for a completed telephone on the sameday. The two men had experimented independently, but Bell ultimately won the rights to the patent.

Bell’s telephone was not a complicated machine. He had wound a coil of fine copper wire around the poleof a permanent bar magnet. Then a soft-iron disk wasput in front of the pole and attached to a mouthpiece.The receiver was made in the same way. When aperson spoke into the mouthpiece, the voice createdsound waves. These struck the sending disk and madeit vibrate in more or less degree, according to thesound waves. This changing vibration caused theelectrical current in the wire to vary, too. At the receiving end, the disk vibrated in accordance with theelectrical variations in the line: it vibrated just as thesending disk vibrated when a person spoke into it, andmade sound waves picked up by the ear of the listener.So the human voice created sound waves, whichchanged into electrical current, then back into soundwaves.

But Bell’s telephone was a crude instrument, barely capable of being heard. Bell went to Western Unionand offered to sell his device for $100,000, but he wasturned down. At this rejection, Bell decided to set uphis own telephone manufacturing company, and Western Union began to worry that the telephone mightcompete with the telegraph.

In July, 1876, the new invention created a great sensation at the Centennial Exposition in Philadelphia.William Orton then decided that Western Unionshould get into the telephone business in haste. Heturned the matter over to Edison, who he felt surecould come up with a new invention upon request.

“Improve on the Bell telephone so that we can use it,’’ Orton said to Edison. They settled on a price of$150 a week for five years if Edison would do researchon the telephone.

During the fall and into the winter of 1876, Edison worked on improving the volume of the instrument.He conceived the idea that the machine would operatemore efficiently if he separated the receiver and thetransmitter, which were one unit in the Bell telephone.He introduced an induction coil, and set his laboratory crew to work seeking the best substance for changing the human voice into electric impulses in thetransmitter.

Edison produced telephone after telephone, using all sorts of materials, from water, sponges, wet paper,and felt, to thin films of graphite. But nothing workedwell. Patiently he kept trying. He developed fifty different kinds of telephones, and gradually he began toimprove the sound. He still had not found the perfectsubstance for transmitting sound when one night aworkman walked through the laboratory carrying abroken lamp chimney covered with blackened soot.

The chimney struck Edison’s imagination. He beckoned to the workman, and soon he had scraped the lampblack off the chimney and had shaped it into alittle cake. He put the cake of carbon to the test; itworked better than anything he had tried before. The Edison transmitter was born, and today it is still in use in every telephone.

The perfected carbon transmitter proved to be the addition to the Western Union telephone necessary tomake it commercially feasible. Orton asked his inventor how much he wanted for his work.

Edison paused. “Make me an offer, Mr. Orton.”

“That’s fine,” responded the inventor, “only I would like to be paid six thousand dollars a year forthe life of the patent.” He knew he could spend thelarger sum on machinery and research if he received itall at once. By taking the money in smaller yearlyamounts, he would be financially secure for the seventeen-year-long life of the patent.

Soon Edison got a cable from England requesting another improvement—a receiver that would not infringe on the Bell telephone patent.

Incredibly, in only a few weeks Edison produced a new receiver that did not make use of the Bell-instrument magnet. He converted the chalk cylinder he hadused when he replaced the electromagnet of the telegraph. Then he constructed six receivers and rushedthem off to England.

NEW TELEPHONE RECEIVER HIGHLY SATISFACTORY.OFFER THIRTY THOUSAND FOR IT, the British cabled back.

[image: Replica of the telephone developed by Edison, employing a carbon transmitter and a chalk receiver. The small crank on the receiver (right) had to be wound continuously while the instrument was in use.]



Edison accepted the offer, and was later astonished to find he had been given thirty thousand pounds instead of dollars—a far greater sum than he had expected.

Edison’s work on the telephone led ultimately to a great “telephone war,” for Bell and Western Unionbegan to compete for the millions of dollars to bemade on the new invention. Legal action followed, andin the next fifteen years more than six hundred lawsuits over ownership rights were fought in the courtsbetween the two companies.

An agreement was finally negotiated whereby Western Union would withdraw from the telephone field, receiving a 20 percent royalty from Bell for seventeenyears. Western Union ultimately received millions ofdollars for the invention for which it had paid Edison$100,000.

Meanwhile, he had gone into even more original work in the field of sound. It culminated in an invention that was to revolutionize America’s way of spending leisure time.


10.

Inventing the Phonograph



It took courage and resourcefulness for a deaf man to experiment on the telephone, but as he worked withsound vibrations Thomas Edison compensated for hishearing disability by attaching a needle to the diaphragm of the telephone. As he spoke into the diaphragm he rested his finger on the needle in order tojudge the power of the vibrations and “hear better.”

One day as he sang loudly into the telephone mouthpiece the vibrations of his voice caused the needle to prick his finger. That little accident started a train ofthought. Edison had been working on improvementsof his telegraph repeater during the summer of 1877and had been fascinated by the sounds of the machinerunning along at high speed, for the noises it gave offwere almost like human voices.

He considered what had happened. If he could record on a surface the actions of a needle connected to a diaphragm vibrating as he spoke, then send another needle connected to another diaphragm over the samesurface afterward, he was positive he would hear himself talk back when the second needle made the seconddiaphragm vibrate. He tried his idea on a strip ofparaffined paper. “Halloo! Halloo!” he shouted intothe mouthpiece, pulling the paper over the steel pointof the vibrating needle.

Then, with his friend Charles Batchelor leaning eagerly over his shoulder, Edison pulled the paperthrough again so that its marks moved the point of aneedle attached to another diaphragm. The twolistened.

“Halloo! Halloo!” came the distinct response. The machine had talked.

This experiment was the first step toward a phonograph. Edison proceeded patiently and confidently. He wrote in July, 1877: “There is no doubt that I shall beable to store up and reproduce automatically at anyfuture time the human voice perfectly.”

He was working to perfect a telephone repeater and was not actually thinking in terms of a talkingmachine. For four months, improvements on thetelephone absorbed his waking hours.

Edison had learned by now to give no hint of a new project to inquisitive acquaintances, but wordwas spreading of new and miraculous work by theinventor. He received a letter from his friend General Ben Butler, in Washington:

My Dear Edison:

Tell me something about your wonderful invention in recording the human voice. Ineed not say that you had better keep it perfectly secret. It is so remarkable that I do notunderstand it at all. . . .”

One day in November, 1877, after months of thought and experimentation, Edison sat down and drew asimple sketch. It showed a foot-long shaft on whichthere was a cylinder with grooves around it. Tinfoilwould be wrapped around the cylinder. At each sideof the cylinder a diaphragm and needle were to beattached. The cylinder would revolve when a crankwas turned. Edison figured it would cost about eighteendollars to construct this simple device.

Edison handed the drawing to his assistant, John Kruesi.



[image: The original tinfoil phonograph invented by Thomas A. Edison in the autumn of 1877. This phonograph may beseen at the National Park Service’s Edison National Historic Site, in West Orange, New Jersey.]

“Make a model of this, John,” he said.

Kruesi looked at the drawing. “What is it supposed to be?” he asked.

“It’s a machine that will talk,” came the reply.

The Old Man was losing his grip, Kruesi thought. He was sure the idea was impossible.

When they heard about it, other workmen began to gather round. They all shook their heads and said itwould not work. They bet Edison a box of his favoritecigars that the crazy machine would be a failure.

Kruesi worked through the night on it anyhow, and when he was done he brought the gadget in to hisemployer.

“Fine. Now you can go home and get some sleep,” Edison said, and patted his assistant on the shoulder.

“Oh, no,” came the response. “If that thing is going to talk, I’m going to stay and hear it myself.”

Kruesi watched as Edison carefully wrapped tinfoil around the metal cylinder and glued it in place. Theneveryone in the shop stood intent as he began to turnthe handle of the shaft. As he cranked the machine, heshouted into a mouthpiece attached to one of thediaphragms:

“Mary had a little lamb,

Its fleece was white as snow,

And everywhere that Mary went

The lamb was sure to go.”

When he had finished, he turned the shaft back to the starting point. He withdrew the first diaphragm withits needle and fixed the other needle to reproducesound. Then he began to crank the handle once more.

Everybody leaned forward. For a moment not a sound was heard. Then the men were stunned to heara faint voice:

“Mary had a little lamb

Its fleece was white as snow,

And everywhere that Mary went

The lamb was sure to go.”

After the workmen realized that they had unmistakably heard Edison’s voice, silence fell for a minute. Then there was bedlam and jubilation. Kruesi, exhausted from the long hours spent in constructing themachine, almost fainted. Everybody wanted a turnwith the new invention.

Edison said later, “I was never so taken aback in my life. Everybody was astonished. I was always afraidof things that worked the first time.”

He labored through that night trying to get better results as everybody took turns singing, testing theirvoices, and even talking in German.

Finally Edison sent the crew home for a rest.

The first week in December an improved talking machine was ready for Edison’s unveiling. He wrappedhis completed model and carried the bulky package to
New York City on the ferryboat. He walked into the office of Alfred Ely Beach, editor of Scientific American. Edison, of course, was well known to the editor.

As Beach watched expectantly Edison opened the mysterious package and announced that he had amachine that would record and reproduce the humanvoice.

He set up his invention and gave a demonstration on the spot. Beach was astounded. Hearing the commotion, his staff pushed into the office, until the crowdwas so huge that Beach was afraid the floor wouldcollapse.

The next day all the New York newspapers carried word of Edison’s mysterious talking machine. It wassuch a simple device that it could easily be explained,but many people did not believe the news could betrue.

On December 22, the editor of Scientific American wrote of it, “The machine politely inquired as to ourhealth, asked how we liked the phonograph, informedus that it was very well, and bid us a cordial goodnight.”

Edison filed his patent for the phonograph on December 15, 1877, and immediately began to makelarger and better models. Amazingly, no applicationfor anything at all like Edison’s invention had everbeen filed in the United States Patent Office.

Important men in Washington heard of the new Edison machine. They called the inventor to thenation’s capital, and in April, 1878, he set up thephonograph before leading scientists. “The speaking phonograph has the honor of presenting itself before the National Academy of Sciences,” it said.

[image: Thomas A. Edison and his tinfoil phonograph—a photograph taken by Mathew Brady in 1878, when Edison demonstrated his invention in Washington.]



When Edison displayed the phonograph before members of Congress assembled at a private homehe got an electrifying response, but the ultimate glorycame that night. At eleven o’clock he received wordthat President Rutherford B. Hayes was anxious tohear his phonograph. He hurried to the White Houseand demonstrated it to the President, who immediatelyroused his wife to join the party. They played withthe machine until half-past three in the morning.


Overnight the phonograph was a smashing success.

“The greatest inventor of the age,” one magazine wrote of Edison.

“One of the wonders of the world,” wrote another of the phonograph.

No words were too great for the hero. From the commonest man to scientists and scholars, everyone wasimpressed with the inventive genius of this man whowas barely thirty years old.

By the thousands, people made holiday excursions out to Menlo Park to walk through Edison’s laboratoryand hear demonstrations of the talking machine. Always a master of drama, Edison did funny things toamuse the spectators. He might whistle a populartune; record an imaginary fight on the phonograph,complete with “Help, murder, call the police!”, orrecord bits of various languages.

But some people refused to believe that the human voice could be recorded and played back. One daya black-frocked gentleman arrived at Menlo Park. Hewas Bishop Vincent, a prominent clergyman. Alongwith some others, the bishop believed that a man mustbe hidden somewhere—a ventriloquist who repeatedwhat was said. He watched for a while, then asked tospeak a few words into the contraption.

Edison attached a new piece of tinfoil and told him to proceed. The bishop took a deep breath. Then in aloud, clear voice he recited all the most difficult Biblicalnames he knew, just as fast as he could say them.

The machine played the names back as precisely as he had pronounced them.

“Now I am satisfied,” the bishop said. “There isn’t a man in the United States who could recite thosenames with the same rapidity.”

Edison’s reputation grew. Americans felt a kinship with him. He was from their own soil—a plain, ordinary, self-made man who embodied the American idealof success through hard work and clever thinking. Hebecame a great American idol.

As Edison’s fame spread, fantastic tales about his powers also sprang up. He was thought to be a man ofweird actions and wild beliefs, working on strangemachines in an other-world laboratory. Magic andmystery were connected with his name. He becameknown as the Wizard of Menlo Park.

In January, 1878, Edison negotiated with a group of businessmen to produce the talking machine commercially as a music box. When the first crude phonographs came out, they were regarded as oddities. Showswere organized, and people flocked to amusement hallsand entertainment centers to hear the phonograph.But, as with most curiosities, the music-box fad diedout after everybody had heard the machine once ortwice. The sound reproduction was poor, and thetinfoil records wore out after just a few playings.

Edison knew that his machine had many flaws and that it needed more research to make it commerciallysuccessful. In the spring of 1878 he began to testmaterials other than tinfoil and began to experimentwith wax substances. He melted, blended, and mixedall kinds of wax, and tried but failed to change theshape of the phonograph record from a cylinder to aflat disk. He finally found that stearin, an animal fat,was best suited for record making and produced a waxcylinder with an extremely hard and smooth recordingsurface.

Edison loved his talking machine and saw its possibilities. He was amazingly accurate in his predictions of its future uses. He forecast phonographic devicesfor dictation, books for the blind, aids in elocutionteaching, recorded music, talking toys, clocks announcing the hours of the day, the preservation of the voicesof great men, and various educational uses.

Despite his belief in the future of his phonograph,Edison went ahead in other areas of research and neglected his pet invention for ten years. This lapseproved to be a costly error on his part. For the timebeing, though, he was satisfied. The phonograph couldnow talk. He must move on.

But first, Edison badly needed a rest. He had worked without pause for ten years, and he was tired. In thesummer of 1878 he was offered the opportunity to makea trip to the West with a scientific expedition to observea total eclipse of the sun. He jumped at the chance.

Professor George F. Barker of the University of Pennsylvania, a friend of many years, had asked himto come along to test his tasimeter, an instrument Edison had devised to measure small variations in temperature. Edison intended to record the heat transmittedthrough space from the sun during the eclipse.

With an eminent group of astronomers, Edison left by train for Rawlins, Wyoming Territory, on aleisurely journey westward. Upon arrival, the groupset up instruments to observe the eclipse on July 29,1878.

Meanwhile, Edison had great fun talking to train robbers and horse thieves in the local jail, and shootingjackrabbits out on the prairie. On the day of theobservation, the tasimeter proved too delicate tomeasure the sun’s heat accurately, but the experimentshowed clearly that knowledge of outer space couldbe obtained through instruments on earth.

Jay Gould had given Edison a free pass for use on the Union Pacific Railroad, and Gould could not refuse this important man an unusual request. From the time of his early newspaper-selling days, Edison hadwanted to ride in front on the cowcatcher of a locomotive. Now he asked for the chance, and rode a good partof the way from Omaha, Nebraska, to Sacramento,California, comfortably seated upon a pillow on thecowcatcher, while scientists inside the train prayedthat no accident would befall him.

One slight incident occurred when the cowcatcher hit a small animal about the size of a bear cub. Itstruck with great impact near Edison, but no harmcame to him, and daily he continued to enjoy theclear view and fresh air. He retreated inside thepassenger car only when the train climbed throughthe snow-covered Sierra Nevadas.

In August, Edison returned home to Menlo Park rested and refreshed. He had already finished work onthe multiplex telegraph, the talking machine, andimprovements on the telephone. Now he was about tobegin the greatest search of his career—one that wouldliterally turn night into day all over the world.








11.

Developing the Light Bulb



On the way home from the trip to the West, Edison’s friend Barker had talked enthusiastically of recentexperiments in the search for an electric light. Man hadalways sought better ways to light the world, andEdison himself had long been fascinated by the problem of turning electricity into light.

Scientists had already made much progress. In 1808, in England, Sir Humphry Davy had passed an electriccurrent through two carbon rods. He had produced asilvery blue bow of light shaped like an arch, waveringbetween the glowing pieces of carbon. The arc lamphad been devised.

In 1831, Michael Faraday had invented the dynamo, which converted mechanical power into electrical energy for inexpensive electric power. Gradually thedynamo had been improved.

More research on the arc lamp had been done bothin Europe and America, but its basic problems had not been overcome. Its glow was far too bright forhome use; it gave off great heat; it burned only a fewhours; it emitted a bad odor.

Scientists had also worked to perfect an incandescent light different from the arc lamp. The incandescentlamp used a slim, pencil-like filament inserted into aglobe that was free of oxygen. Electric current heatedthe filament to a glowing point, but the lack of oxygenkept the filament from burning or melting. Nobody,however, had yet succeeded in producing a commercially usable incandescent lamp.

On the way home to Menlo Park, Edison realized that perhaps he could solve the puzzle of how to turnelectricity into light for man’s better use. He wasimmediately interested in the problem, and wrote inthe notebook he always kept: “Object, Edison to effectexact imitation of all done by gas, so as to replace lighting by gas, by lighting by electricity.”

With Barker, Edison visited Ansonia, Connecticut, where Moses Farmer and his partner William Wallacewere deeply involved in work on the arc lamp. Edisonwas fascinated as he walked through their brass-manufacturing shop. He made rapid calculations on what hesaw of the arc lamp. His spirit of scientific inquiry wasaroused, and at the end of the visit he turned toWallace.

“I do not think you are working in the right direction,” he said. “I believe I can beat you making the electric light. In order to get an electric light, youmust divide the current. Then the light will not be sohot and bright.”

“Divide the current! Impossible,” Wallace responded.

With that challenge the race was on. Edison realized that much work had already been done on the arclamp, and that he was entering the contest late, as hehad with the telephone.

Many men had tried and failed to produce a workable incandescent light and had turned back to experimenting on the arc lamp. But Edison’s scientific insights told him that he must venture along a newand more difficult path.

The arc lights in use at the time worked on very high currents, and terrible accidents had occurred inwhich linemen had been electrocuted in the streetbefore horrified witnesses. Edison knew that he couldnot bring such dangerously high currents into homes.The current must be subdivided.

Arc lights were wired in series so that if one light went out, all the lights on the line followed. But inthe home, lights had to work independently so thateach customer could turn his lights on and off when hewished. Therefore, Edison reasoned, the lights had tobe wired in a parallel or multiple circuit, or strungbetween the lines instead of in the lines themselves.Each light would have its own small supply of electricity, drawn from the main line, and each could beoperated apart from the others.

Rather than producing the blinding light made by an arc lamp, Edison decided, he would develop a soft,mild light that did not smell, that would be cheapenough for use in homes, and that could be individually controlled—if he could but succeed in subdividingthe current. Many scientists of the time, however, wereconvinced that subdivision was impossible.

Inventors working on incandescent lighting had concentrated on lamps of low electrical resistance. Tokeep the conductor in the lamp from overheating, theymade it thick and strong. The only way to make a low-resistance conductor incandescent was to use a greatdeal of current. Edison calculated how much currentwould be required for this type of lamp, and he foundthat the cost of installing the amount of copper wiringnecessary to conduct the high currents would be prohibitive.

The answer became clear to him. He had to design a high-resistance lamp that would consume less currentand lower the cost of copper wiring in the electricaldistribution system. The high-resistance lamp wouldbe the key to a successful electrical industry.

He announced that he would have a light invention ready in six weeks. When he had done that, he wouldfind ways to convert steam power into electricity so thatsteam plants turning dynamos could produce currentto light homes. Little did he realize that the electriclight would be one of the most frustrating problemshe had ever tackled, and would be perhaps the mostdifficult to solve.

At that time in America, gaslights were overtaking candles and oil lamps as the predominant way of lighting homes in big cities. Streetlamps using gas were alsobeing installed in the cities. Characteristically, Edisonstudied the entire gas industry. He read many volumesin a study that he said filled two hundred notebookswith forty thousand pages of notes and diagrams. Heintended to use the gas system as his model for creatinga new business that would compete with and eventually surpass the growing gaslight industry.

But major research of the kind he contemplated would take a great deal of money. Grosvenor P.Lowrey, a patent attorney who had great respect forEdison, aided him in organizing the new venture.Lowrey approached financiers, several of whom wereconnected with Western Union. Together, they formeda syndicate, with the behind-the-scenes backing of J.Pierpont Morgan, to buy the rights to Edison’s prospective electric light. In October, 1878, the EdisonElectric Light Company was created to pay Edison$50,000 for his research. There were $300,000 worthof capital stock in the company. Of this stock, Edisonreceived twenty-five hundred of the total three thousand shares. In return, he agreed to assign to the company all his inventions and improvements in theelectric-light field for five years.

The founding of this company is a landmark in American business history, for it shows the increasingimpact of technology on big business. The trend would continue and accelerate as new discoveries and inventions dictated the creation of new corporations and the direction of existing ones.

On October 14, 1878, Edison applied for his first lighting patent: Improvement in Electric Lights. Withthe announcement of this application, gas stocks inAmerica and England tumbled, for people had greatconfidence in anything the inventor undertook.

Edison had determined his course of action. He must find a lamp of high resistance with a filament thatwould heat to a point where light would be givenoff, but that at the same time would not burn up.

Since Edison had already worked with carbon, he first thought of a filament of this substance. He triedusing strips of carbonized paper, putting them intoglass jars with the air partly pumped out by hand.Carbonized paper would glow for a few minutes beforeburning out, but Edison found that carbon was notpractical. Patiently he tested all sorts of rare metals:barium, rhodium, ruthenium, titanium, zirconium.When all these proved unsuccessful, he experimentedwith platinum. The metal became incandescent andlasted somewhat longer, but it melted too fast.

By now it was 1879. Progress continued slowly but steadily. Edison found a better pump—the Sprengelmercury vacuum pump—to exhaust air from his glassglobes. He tried putting a double spiral of platinumwire in the globes, completely sealing them, and exhausting the air out with the more efficient pump. Hepassed current through the platinum to remove thegases remaining in the metal. The process increasedthe strength of the platinum and gave the globes a morecomplete vacuum—another step forward. He had increased the light-power of the platinum filament. Before, in open air, it had given a light equal to fourcandles; now, in the almost complete vacuum, it produced the light of twenty-five candles. Putting thefilament into a globe from which almost all the oxygenhad been removed was the critical element in producing incandescent light.

But the job was going too slowly, and Edison’s initial research grant of fifty thousand dollars wasrunning out. So far, he had not produced a practicalelectric light.

Edison worked night and day—often without sleep, often without eating regularly—spending twenty hoursa day in his laboratory while he struggled to find asuccessful filament that would burn for a long time.His eyes became strained and pained him terribly. Hefeared that he would go blind as well as deaf, butcompulsively he refused to give in. He felt he was atthe threshold of success. But the money was gone.

One day in April, Edison summoned the investors in his Electric Light Company in order to give them ademonstration of his platinum light. He assured themthat he would soon have an incandescent lamp, butthe men showed serious misgivings about their financial risk. Edison took them on a tour of the Menlo

Park plant and showed them the physical expansion that had taken place in the past six months. He hadordered a big enginehouse in back, and had built aneat brick office and library building to the front,complete with a beautifully furnished reception roomand a private office.

Once inside the laboratory, he ordered John Kruesi to “turn on the juice slowly,” and the platinum lampsinstalled along the walls glowed “like stars” until theyfinally burned out. The financiers were not totallyconvinced by the demonstration, however, and themeeting broke up in pessimism.

By now, Edison himself was convinced that he had taken the wrong direction in pursuing platinum for hisfilament. After the stockholders had departed, he suddenly ordered the platinum lamps to be put away. Hewould start again.

Edison had worked out a method to improve vacuum in the globes; he had raised the resistance of his incandescing coil; and he had improved the globe by sealingthe joints. Now he had only to find the right substancefor the filament.

But time was pressing. The newspapers that had printed his boasts about finding a light in six weeksnow began to criticize and taunt him. His competitorsscoffed at his work. They called him a fake and acharlatan, and even said he was sick and dying. Theybegan to convince the public of their accusations.

But Edison ignored his critics and worked harder than ever. While his men slept he could be found inthe dead of night working over his desk or sometimesstretched out on a laboratory table, a book under hishead, for an hour’s catnap. Once in a while, to relax,he would sit at the organ installed in the back of thelaboratory and play a tune, even though he was deaf.Slowly and painstakingly he was thinking out a grandscheme to produce an entire electrical distributionsystem with all its parts functional, so that when thetime came, his incandescent light would be commercially possible.

By late summer of 1879, he had produced a constant-voltage dynamo (soon called the “long-waisted Mary Ann” because of its shape), which was 90 percent efficient in converting steam power into electrical energy.Now he could string many small lights in parallellines. He only needed the right substance for his filament.

One afternoon in early September, 1879, he sat thinking at his table. As he meditated he toyed witha little pile of lampblack that he had absentmindedlyrolled into a thin filament. He idly observed the carbonin his hands. What about trying carbon once again?It had the highest melting point and the highest resistance. It had been too hard to handle when he hadfirst experimented with it, but now conditions weredifferent, for with the new pump he could make analmost perfect vacuum in a glass globe.

He decided to retest carbon, and set to work at once with mixtures of lampblack. But still the carbon substance crumbled or broke or did not burn long enough.His jokes and his enthusiasm and his fantastic patiencekept his team of helpers working when they becamediscouraged.

“The trouble with other inventors is that they try a few things and quit. I never quit until I get what Iwant,” he told his men.

As tests on carbon filaments continued, excitement gradually mounted. Edison was positive that this wasthe right substance. If only he could find the rightform. On October 21, 1879, he tested a spool of cottonthread. He cut off a piece and put it in the furnace tocarbonize it; then he carefully took the horseshoeshaped filament and slowly carried it to the glass-blower’s laboratory where the globes waited. But onthe way the filament broke. He went back to makeanother. A jeweler’s screwdriver fell on this one, andit broke too. For a third time Edison made the trip.It was not until late that afternoon that he produceda successful carbon filament. It was placed with greatcare inside the globe, and the oxygen was pumped out.

He turned on the current. As he and his men watched, the incandescent lamp began to glow. Theywaited breathlessly for the flash of light that wouldshow it had burned out. But the lamp continued toglow. It was a memorable sight, and the tensionmounted as the men sat and stared. Minutes passed—an hour, eight hours, twelve hours. Edison sat motionless, watching the tiny globe glow with a steady light.Some of the exhausted men went home to rest, but theBoss sat in the laboratory watching and waiting for thelamp to die.

“We sat and watched with anxiety growing into elation,” he later said.

After thirteen and one-half hours, Edison finally decided to give the lamp the grand test. He turned onthe full electric power to see at what point it wouldburn out. Now that the power had been increased, theincandescent light finally died.

“If it can burn that number of hours, I know I can make it burn a hundred,” Edison said wearily, runninghis hands through his disheveled hair.

Edison continued to search for the perfect carbon filament, and tested everything from wood splinters,paper, cedar shavings, celluloid, fishline, coconut shells,hickory, and twine, to all sorts of grass and even thehairs from a friend’s red beard. He sent men out toother parts of the world to obtain materials to test.Finally he settled on a type of paper cardboard thatglowed for 170 hours before burning out.

On November 1, 1879, Edison applied for his patent for the carbon filament lamp. It was not the world’sfirst incandescent light, but it was the world’s firstpractical and usable electric light for the home.

Though he had kept his success a carefully guarded secret, news leaked out. Rumors had been spreadingfor several weeks, and finally he invited a reporter from the New York Herald to Menlo Park. The reporter returned to his office after a demonstration of the light and wrote about the fantastic event he hadwitnessed.

On Sunday, December 21, 1879, headline stories of Edison’s successful lamp flashed around the world. People were agog. Most of them simply could not believe the stories, and some thought they were a gigantic hoax.News of the electric light spread even faster than wordof the phonograph had. During Christmas week,swarms of curious people descended upon Menlo Parkto see the incredible Wizard. The crowds had come towitness an exhibition, and he had only one dynamoand a few lights to show them.

But Edison announced that there would be a grand demonstration of the incandescent lamp at Menlo Parkon New Year’s Eve. He was not really prepared for themagnificent show he intended to produce, but heordered his crews to work stringing wires along theroad and producing enough bulbs to light the plant.They labored day and night to complete the wiring,for Edison intended to put on a dazzling display suchas the world had never before seen.

On New Year’s Eve, more than three thousand curious people, some dressed in evening clothes, pushedinto the Pennsylvania Railroad station in New York,bound for the Edison display. Scientists, financiers,doctors, and their friends were among the crowd thatalighted from the train into the dark of a snowy NewJersey winter night.

[image: A replica of the first successful incandescent lamp. This lamp had a filament of carbonized cotton thread.]


Suddenly the entire crowd was transfixed with awe. Edison had thrown a master switch, and along the roadfrom the station to the laboratory, lines of bulbs strungon wooden poles gleamed and twinkled and cast dancing light upon the frozen countryside. The spectatorswere overwhelmed. Never before had they seen anything like this.

The crowd wandered through Edison’s laboratory turning lights on and off, exclaiming over the miracle,and echoing praise of the great Wizard of Menlo Park.Only a few recognized Edison, who was dressed in aworn gray shirt, chemical-stained trousers, and anold coat full of acid holes. Wearing his ancient blackfelt hat, he circulated among the throng.

When the people realized who this man was, they asked him about the future of his electric light. Whatthey had witnessed this evening was only a small portion of what they would see in the future, he promised.When his new generator was completed, he intendedfirst to light up the neighborhood around MenloPark, then Newark, and then even New York City.And someday, he predicted, his electric lamp wouldsell for only a quarter of a dollar and would cost onlya few cents a day to run. The crowd listened withrespect, but could hardly comprehend the vast worldchanges he described.

Edison realized that the deed was far from accomplished, however. Though his New Year’s Eve party had proved beyond doubt the invention of a successfulelectric light, his work had just begun.

The acclaim from the press succeeded in persuading the suddenly amiable stockholders of the EdisonElectric Light Company of the value of more research.They offered him $57,568 to complete another year’swork.

But the struggle to light the world had only just started, for Edison had yet to work out the actual plansfor the central lighting system necessary for the installation and commercial use of the electric light. A majortask lay ahead.


12.

Lighting New York



On January 28, 1880, Edison applied for a patent on his System of Electrical Distribution. His plan calledfor multiple-arc distribution of current from a numberof generators. Step by step that year he proceeded todesign and develop an entire generating and distributing system to furnish electricity to light New YorkCity.

Improvements on his plan came steadily. During the summer he developed the “feeder and main” concept,which allowed for a sharp reduction in the amount ofcopper needed for conducting electricity and alsoremedied the problem of a voltage drop over distances—a drop that made lights farther away dimmer thanthose near the generating station. Now, instead ofconnecting his conducting mains directly to dynamos,he planned smaller feeder lines that carried power toshort sections of main located at the places where there were a great number of lamps. A drop of voltage occurred only in the feeder lines. The 110-volt current remained constant as it went from the local main tothe local distributing circuits. The cost of copperwiring for the nine-block area of coverage planned inNew York City was reduced from $200,000 to $30,000.This was an important breakthrough.

[image: The upstairs room of Edison’s Menlo Park laboratory, showing Edison (center, wearing cap) seated with a groupof his assistants. Incandescent lamps are mounted in the old gaslight fixtures.]



By the fall of 1880, Edison had set up in Menlo Park the first factory in the world to manufacture his incandescent lamp. Unable to get financial backing fromoutsiders, he and some of his assistants had pooled asum of ten thousand dollars. With this modest startthey had begun production lines. But in order toorganize the Edison Lamp Company, Edison had beenforced to sell much of his own stock and property andgamble on his eventual success.

At first, it cost the company $1.25 to make each lamp bulb. Edison contracted to sell the bulbs for only $.40while he worked to cut costs. By the end of the firstyear he was able to reduce lamp-bulb cost to $1.10apiece; the next year he brought the price down to$.70, and the company still lost money. Finally hesucceeded in producing each lamp bulb for $.22, whilehis original price of $.40 was to last for the duration ofthe patent. By then, millions of bulbs were beingproduced, and the company made up all the money ithad lost over the years.

As Edison worked to improve production on the incandescent lamp he intensified his efforts to devise abetter filament. He continued to send teams of menaround the world to find a perfect vegetable fiber forthe filament.

“Before I got through I tested no fewer than six thousand vegetable growths and ransacked the worldfor the most suitable filament material,” he said.

But Edison was never content to limit himself to one undertaking. That same year he startled localresidents with his newest contraption, America’s firstfull-sized electric locomotive. In fields near his MenloPark laboratory his men laid out a narrow-gauge trackrunning up and down the hills, around curves, and overrises in the pasture. Edison believed in the future importance of electric power to transportation, and he sought to prove the worth of the electric engine. Forhim, the experimental electric-traction railroad wasalmost an escape from his other work. By the day of itstrial, in the spring of 1880, he had whimsically attacheda searchlight to the front of the locomotive, a bell towarn stray cows from the tracks, and a little open-airpassenger car behind.

“All aboard! Fire her up!” he cried.

Everybody waved handkerchiefs, shouted farewells, and watched the little train gather speed and careenaround a bend. Everything went fine until the switch was reversed at the end of the line. Then the friction wheels underneath the train burst with the suddenforce, and the locomotive came to a halt. Edison andhis passengers descended and pushed the little trainaround the curves to the beginning of the line.


[image: Edison’s locomotive, built by him at Menlo Park in 1880. This was the first electric railway in the United States.]






Working on the traction railroad provided relaxation from Edison’s arduous task of creating his electrical system. This task was not simply a matter of installing lights in homes and shops in the city. First, Edison had to invent every single device necessary to operatethe system—from fuses, sockets, switches, tubes, conductors, and junction boxes to the power plant thatwould generate and distribute the electricity. Almostnothing could be bought, for none of the necessaryelectrical devices existed. In the next few years, Edisontook out no less than 360 patents on electrical parts.

All during 1880 he spent a great deal of time in supervising the installation of the first scale model ofhis electrical system, constructed in a square mile areaat Menlo Park. Patiently he devised and tested eachnecessary unit. His men dug trenches, experimentedon the difficult problem of insulating undergroundwiring, and built a small model central power stationof the sort he would need in the city.

Edison ordered huge boilers and steam engines, but their delivery was distressingly slow. Christmas of 1880passed, and finally the first steam engine arrived fortesting in the model system. By then, Edison had designed and completed a bigger model of a new dynamo.

During the winter of 1880-81, Edison traveled back and forth between New York and Menlo Park to workout preliminary arrangements in the city while hesupervised the manufacture of light bulbs in the country.

Not everything went smoothly. The aldermen of the city had to be convinced that their best interests lay inpermitting Edison to install electric lights despite thefierce opposition of the powerful gas corporations. Thefinanciers who controlled the purse strings of the lightcompany were reluctant to finance all the equipmentEdison needed before the first electric light could beturned on.

“Wall Street could not see its way clear to finance a new and untried business,” he said later. “We wereconfronted by a stupendous obstacle. Nowhere in theworld could we obtain any of the items or devicesnecessary for the exploitation of the system. . . . Thusforced to the wall, I was forced to go into the manufacturing business myself.”

Only twelve years after Edison, a shabbily dressed and penniless young telegraph operator, had arrivedon the docks of lower New York, he returned to thecity. He left his Menlo Park laboratory sadly, but heknew that his work in the tranquil countryside wasalmost done. Now he had to implement his granddream—the creation and installation of an efficientelectrical system that would eventually bring cheapelectricity into homes everywhere.

Edison rented a beautiful old four-story mansion at 65 Fifth Avenue in New York. This was the birthplaceof the Edison Electric Illuminating Company of NewYork. Elegantly decorated, the building contained apublic reception parlor, sumptuous private quarters,and offices for activities ranging from legal work todrafting and engineering. Here at “Sixty-five,” as hecalled it, Edison created two of the giants of the industrial world of the future: Consolidated EdisonCompany and General Electric.

In the basement, Edison installed a generator for power to operate the many incandescent lamps thatwere suspended in brilliant crystal chandeliers in allthe high-ceilinged rooms. Soon the Edison headquarters was the showplace of the city, and thousandsof people trooped through the building to see displaysof electric lights and to express admiration for theinventor who had designed them. The displays wereso impressive that Edison’s millionaire acquaintancesMorgan and Vanderbilt asked him to install similarsystems in their own mansions.

Edison laid careful plans to enter the Paris Electrical Exposition of 1881. All the major inventors in theelectrical field would show their work, and his presencewas vital for his future business in Europe. He displayed a model of his plan for an electrical system tolight New York City, so turning the exposition into atriumph for himself. His technical advances wererecognized by the judges and his peers, and he won fivegold medals and the coveted ribbon of the FrenchLegion of Honor.

In London the following year, at the important Crystal Palace Electrical Exposition, a brilliant displayof his lamps won over the formerly reluctant Europeanscientists and some industrialists, who proceeded to setup his commercial lighting stations on the continent.

Edison’s task of lighting New York City consumed his energies for the next two years. First, to turn outhis new dynamo, he converted an old ironworks onGoerck Street into the Edison Machine Works. TheGoerck Street plant ultimately grew into the industrialgiant, General Electric Company.

Along the way to his final success, Edison literally created each company to manufacture the devices heneeded. On Wooster Street he developed a factory toproduce meters, fuses, cutouts, chandeliers, sockets,and switches, and he brought in Sigmund Bergmannfrom Menlo Park to run it. His assistant John Kruesimoved into town to oversee the manufacture of underground conductors and junction boxes at the newEdison Electric Tube Company on Washington Street.Soon Edison was running an industrial empire withtwo thousand employees, and was working night andday just to keep the businesses functioning smoothly.

To save energy, he moved his family into town to a hotel near Gramercy Park, and finally settled thempermanently in the city, except for summers, whenMary and the children returned to Menlo Park.

At the office he ordered huge maps set up to show every available fact and statistic of the area he intendedto light. Edison had pinpointed a half-mile-squaresection running north from Wall Street to Spruce andFerry streets and from the East River to Nassau Street.In the middle of this square, he had to build a powerstation. He hunted for a spot, and finally settled ontwo buildings in a rundown neighborhood on PearlStreet. Here he eventually installed six enormousdynamos of his own design, called Jumbos after thecircus elephant popular at the time.

Then Edison began the colossal job of getting fourteen miles of trenches dug for underground mains; despite the added expense he insisted on laying wirebelow ground as a safety precaution. Besides gettingthe trenches dug, he had to persuade property ownersin the area to convert to electricity, and after theirpermission had been obtained he had to wire theirhouses and buildings.

Now he worked harder than ever. He organized men to dig trenches. He trained workmen in the basic principles of electricity. He supervised men in connectingdynamos and in leading wires from homes to the underground mains. He personally superintended the connecting of every junction box. Tirelessly he drove hismen, remaining on the job himself day and night. Ashe went along, he invented necessary devices, from amixture of asphalt and linseed oil blended with waxesfor insulating his wire to meters for measuring thecurrent in each house that was wired. He ate and sleptwhere he could; sometimes at night he could be seencurled up on a pile of tubes in the basement at thePearl Street station.

All the while, he continued to perfect his unique dynamo. He planned to build one of greater electricalcapacity than had ever been seen before. Everyonesaid that his idea—to couple a generator directly witha steam engine into one single unit—was impossible. Heordered a steam engine capable of turning seven hundred revolutions a minute, and he ordered an equivalent dynamo. The two were mounted as one unit on asingle cast-iron bedplate.

Edison publicly predicted that the switch to light the city for the first time would be pulled by autumn,1881. He worked like a demon to achieve his goal.But accidents happened and unforeseen events occurred, and the date was continually postponed.

One day a workman rushed up. “Kruesi needs you right away. He says the pavement has become electrified and the horses are dancing in the streets.”

Indeed, when Edison rushed over to Kruesi’s section, broken-down old nags and spirited horses alike were jumping in terror on a particular part of thestreet. A leak had occurred underground and had tobe fixed.

So it went with the monumental job as workmen laid mains at the rate of 1,000 feet a day throughout thefrozen winter and into the spring of 1882.

By the summer of 1882, Edison was ready for a trial run of the power station’s first Jumbo dynamo—thelargest dynamo yet built. On July 6 he threw theswitch. Everything went as scheduled. Three dayslater, Edison connected the second machine. When hethrew the switch to start that dynamo, the two machines together made an incredible noise, filling theplace with sparks and flames.

The workmen who watched were terrified and scattered in all directions, but Edison and Johnson, anassistant, had the presence of mind to grab the throttlesof the two engines and shut them off.

Mishaps of this sort slowed down the work. Edison had set so many dates for starting the system and hadpostponed them so often that he himself was gettingworried. Meanwhile, the gas companies, deadly enemiesof the electric-lighting system, became bolder in theirdenunciations.

By September 4, 1882, everything was finally ready. Worried over possible failure, Edison stayed up allnight checking each installation and inspecting theentire system. At the last minute he rushed home todress for the occasion in a Prince Albert coat, whitecravat, and striped trousers. For once, he had decidednot to publicize the great event; this time there was nopreliminary fanfare in the newspapers.

In the late afternoon Edison issued his order, “Pull the switch.” For the first time in history, electric current began to flow under the streets of a city. It was stillbroad daylight when suddenly lights began to flickerand then glow in the homes and businesses of theeighty-five first customers of Edison’s electric-lightingsystem. He had accomplished what everyone had saidwas impossible.

Twilight fell and the effect became more dramatic as the electric lights glowed from the streets and homesof New York for the first time.

That night everyone hunted for Edison, to praise him, but he had vanished. Finally a newsman trackedhim to the Pearl Street station. There searchers foundhim, still dressed in his fancy outfit, all covered withgrease and dirt, fiddling with his prized Jumbo dynamo.

The New York Times had subscribed to Edison’s electric-lighting system, and the next day the newspaper described the lights as “soft, mellow, grateful tothe eye.”

The great age of electricity had begun on Pearl Street at the first power station in America. But running the electric business was not easy. “It is all socomplicated that I do not like trusting it to new anduntried hands, because science and dollars are so mixedup in it,” said Edison.

The patent-holding corporation, the Edison Electric Illuminating Company, had invested enormous sumsof money to bring about that first lighting, but thebusiness developed slowly for the first few years thereafter. People were reluctant to change from gas to this unproved new way of lighting. By 1884, the number of customers had grown from the original 85 to 508.Eventually, a phenomenal rise in customers brought anenormous profit to the company.

But in order for the industry to grow, Edison found he had to promote it. He spent great amounts of timerunning the companies that manufactured parts tokeep the electrical system going. He planned centralstations for other cities and set up independent lighting systems for businesses. To his surprise, he foundthat these isolated systems, independent of a centralpower source, were in great demand. He had to organize still another subsidiary company merely to manage,finance, and install systems for factories and department stores.

Edison was everywhere, keeping his finger on the electrical pulse of his empire. He was promoter, engineer, entrepreneur, and financier. He lighted the firsttheater in America to use incandescent lamps—and onopening night was found down in the cellar nursingalong a faltering steam boiler.

At Niblo’s Garden, an old music hall where Edison enjoyed late evening talk, the proprietor designed anew entertainment, the Mimical Dramatic Ballet,which featured five hundred tiny lamps in a “dramaof the incandescent lamp.” During the show a line ofhefty ballet dancers waved wands, each tipped with alight bulb, and flashed electric lights on their foreheads, with bizarre effect. Edison helped plan the spectacle.

He outfitted a new luxury liner with its own system of lights. He staged a parade where all the marcherswore electric-lamp helmets. It seemed that there wasno end to his virtuosity. He entertained visiting dignitaries, politicians, scientists, and show-business peopleat his Fifth Avenue showroom. He enjoyed chompingon a good cigar and showing people through the mansion.

Edison loved cigars and could never keep enough on hand, since people were always “borrowing” themfrom his desk. To pay back these cigar thieves, he finally thought up one of his many practical jokes. Heordered a box of trick cigars, composed of old paperand hair, and left the box on his desk. A few monthslater, someone asked about his cigar joke. Absent-minded Edison had to confess that he had forgotten allabout the cigars by the time they had arrived.

“On coming to investigate, it appeared . . . that I had smoked them all,” he later admitted.


13.

Tragedy and Triumph



The past ten years had been remarkably productive for Edison, and in 1883, at the age of thirty-six, hecould have retired to enjoy the fame he had alreadyearned. Any one of his many patents in the field ofelectricity represented an accomplishment greatenough for the lifetime of most inventors. But a manlike Edison would never be content to relax his exploring mind.

While expending most of his energies on refining the incandescent bulb in 1880, Edison had still found timeto work experimentally in his shop. During his research there he had come upon a peculiar circumstancethat fascinated him. He was investigating carbon tosee why his bulbs became blackened inside and tolengthen the life of the bulb. In the process of investigating what he had observed, Edison noticed that particles of carbon were being discharged from the carbonfilament.

At that time, scientists still believed that the smallest particle possible was a molecule. It was not until years later that scientists learned that molecules aremade up of smaller particles called atoms and thatatoms in turn are made up of three kinds of particles:electrons, protons, and neutrons. Each of the protonsand electrons carries an electrical charge, and thecharges cause them to push or pull each other. Thecharge on a proton is called a positive charge; thecharge on an electron is called a negative charge.

The atom has a center or nucleus around which electrons travel. The nucleus holds the orbiting electrons by a force of attraction called a positive charge.In addition to being attracted to the nucleus, electrons,being negatively charged, repel, or push, each other.

Electricity is apparently electrons in motion in a stream or current. A circuit is the path of an electriccurrent. Electrons flow through the wire—the conductor—constantly pushing each other from the negativeend, the end that has an excess of electrons, to the positive end, the end that has a deficiency of electrons.

Edison made the hypothesis that an electrical current was carrying the tiny carbon particles to the inside of the glass bulb he had noticed. Soon he observed that a sort of shadow—a white streak—occurred on theglass and that this streak appeared in the direction ofone leg of the horseshoe-shaped filament. This shadowseemed to be cast by the leg of the filament connectedto the positive side of the direct-current circuit supplying electricity. Edison reasoned that the tiny particles of carbon shot through space inside the bulb in astraight line from the negative leg of the filament, andthat the positive leg stood in their way, deflecting themand so resulting in a clear, carbonless streak on thebulb.

The observation was new and the idea unheard of. Unfortunately, Edison did not have time to pursue hishypothesis, although he continued to ponder the phenomenon of the tiny particles and their unusual movement. He found himself wondering if the carbon particles might themselves be charged and could be deflected or collected by inserting an added pole—a positively charged electrode—into the bulb to prevent“electrical carrying,” as he called it.

He did not continue his research on this matter until 1883. Then he placed a platinum wire betweenthe horseshoe-shaped legs of the carbon filament. Withthis addition, he found that current flowed within thesealed bulb when the added electrode was connectedto the positive side, but current did not flow when theadded electrode was connected to the negative side ofthe circuit. Edison had accidentally discovered thatcurrent was passing through space without the use ofwires. He had managed to stumble upon electrons, asthey came to be known later.

Edison worked to improve his new lamp and finally developed the “Edison-effect” bulb, which containedan added metal plate as a second electrode between thelegs of the horseshoe-shaped filament. In 1883 he applied for a patent for his two-electrode bulb, which hecalled a tube.

In the fall of 1884, Edison presented his new lamp at the International Electrical Exposition in Philadelphia. Scientists flocked to study his newest discovery.They immediately recognized its importance and setto work to find out more about it.

The “Edison-effect” tube opened the way to the field of electronics. Although Edison was the father ofthis first electronic device, his usually perceptive mindnever imagined how the phenomenon he had discovered would develop into the twentieth-century field ofradio communication, television, and radar. He himself did not fully understand what he had come across.“In experimenting, I find a good many things I neverlooked for,” he later admitted. He lost interest in thetube and so missed perhaps his greatest opportunity: topioneer in a field, electronics, around which our entiremodern network of broadcasting communications isbuilt.

At that time he did other work to perfect a method of sending telegraph code without wires by erectinghuge poles to receive messages. He suggested that theidea might be applied to seagoing vessels, which woulduse their masts for receiving purposes.

Meanwhile, other men did research in electronics. In 1888, Ambrose Fleming improved upon the Edison-effect lamp by inserting a metal cylinder as a secondelectrode in the tube. Later, Fleming used this deviceto detect high-frequency radio currents. After 1904 theMarconi Telegraph Company used this vacuum tubeto detect radio waves, and from that time the tubebecame an essential part of electronic communication.Lee De Forest perfected it further, and in our dayradio and television have become an indispensable partof our lives.

Edison could explain the reason why he did not pursue his significant discovery. He claimed to be aninventor working for monetary gain, not a scientist.“I measure everything I do by the size of the silverdollar,” he said.

It is ironic that in the next ten years he would have made a far greater fortune in electronics than he didon research in extraction of iron ore—research thatcost him millions of dollars but failed in the end toproduce anything significant.

Perhaps one reason Edison was distracted was the tragedy that struck his personal life at that time. Hiswife Mary, a tender, loyal, and uncomplaining companion, had always stayed in the background, contentto raise the three children as her inventor husbandrode the crest of fame. Although she loved entertainingand giving parties, she knew that Edison had no desirefor such frivolity and so she lived a quiet life, oftennot seeing him for weeks on end.

Once in a while, Edison took time to join the children for special occasions like a birthday party or a fireworks celebration on the Fourth of July. But theboys, especially, did not see their father often. His favorite was Marion; she was allowed to carry his lunch tothe laboratory in Menlo Park during the early years ofher childhood.

In the summer of 1884, Mary, who had suffered painfully from neuralgia for some time, moved withthe children from the heat of New York City to theMenlo Park house. Suddenly, in July, she came downwith typhoid fever. At first there was no thought ofalarm, but soon a doctor was needed at her side, andEdison rushed to his home to be with his critically illwife.

On August 8, 1884, Edison stayed with his wife constantly, for she had begun gradually to slip away. Throughout the night he kept a silent vigil, but as hesat at her bedside, holding her hand gently to helpher bear the pain, she died.

In the morning, Edison awoke his daughter, Marion. He was overcome with grief and wept disconsolately,hardly able to tell his daughter that her mother haddied during the night.

Life now became sad and lonely for the inventor. Seeking to forget the wife who had died before she wasthirty years old, he left Menlo Park and vowed neverto return. He took his young children to stay withMary’s mother, who lived in New York, and MenloPark became a thing of the past. As time went by, theonce thriving laboratory fell into disrepair. GraduallyEdison removed all his valuable tools and equipment. For a while the townspeople used the laboratory as ameeting hall, and later on as a livestock barn, butslowly Edison’s research center began to disintegrate.

The winter of 1885 was a period of difficult readjustment for the inventor. He worked as hard as ever, but there were times of solitude when he craved companionship. His daughter, Marion, by now a lovelygirl of thirteen, became a proud companion to herfather, going with him to the opera, listening to himplay operatic arias at the piano, and trying to fill in thegap caused by her mother’s death.

But Edison knew it was time for a change in his life. He was a man of considerable wealth and fame andrealized he must begin to enjoy society more. Whileformerly he had despised the superficiality of fancyclothes and parties, now he began to force himself tofit into a more elegant station in life.

Edison had recently resumed a longtime friendship with Ezra T. Gilliland, who had worked with him onthe telegraph many years before. Now they started theirtelegraph experiments again and Edison began tospend time in the Gilliland home in Boston. Gillilandwas most sympathetic, and understood Edison’s personality well. He thought that the inventor would bebetter off to remarry. That winter of 1885, Gillilandand his wife invited a steady stream of beautiful youngladies to parties in their home when Edison was visiting the family.

For a time, the Gillilands’ transparent attempts at matchmaking were fruitless. But one evening MinaMiller, a most attractive young lady and a longtimefriend of the Gillilands’, was invited to dinner. Minacame from Akron, Ohio, where her father was awealthy industrialist and manufacturer of farm tools.At eighteen, she had just completed finishing schooland had already traveled in Europe. A gifted, darkhaired beauty, she was unusually dignified and perceptive for her age. On the evening she met Edison, sheseemed to realize that she should not fuss over thefamed inventor. Rather, she sat at the piano and playedand sang simple songs.

Edison was captivated.

Though he was twice her age, the attraction was obviously mutual. Edison showed his interest by ordering his secretary to send Mina a photograph of himself,and the romance flourished. The two saw each otheroften, and soon they were deeply in love.

During that winter, Edison took a trip to Chicago, where he suddenly became ill. He realized that heneeded a thorough rest after all the years of little sleepand overwhelming work. He traveled for a winter vacation to the west coast of Florida, but in the warmbreeze, balmy climate, and lush tropical growth ofFort Myers he could do little but dream of Mina.

The following summer he taught Mina the Morse code and soon the two were tapping out secret lovemessages. On a trip to New Hampshire with theGillilands that fall he used the Morse code to proposemarriage. Mina consented, but said that her fathermust approve.

Edison wrote Miller a letter:

My Dear Sir:

Some months since, as you are aware, I was introduced to your daughter Miss Mina. Thefriendship which ensued became admirationas I began to appreciate her gentleness andgrace of manner, and her beauty and strengthof mind.

That admiration has on my part ripened into love, and I have asked her to become mywife. She has referred me to you, and ourengagement needs but for its confirmationyour consent.

I trust you will not accuse me of egotism when I say that my life and history and standing are so well known as to call for no statement concerning myself. My reputation is sofar made that I recognize I must be judged byit for good or ill.

I need only add in conclusion that the step I have taken in asking your daughter to intrust her happiness into my keeping has beenthe result of mature deliberation, and withthe full appreciation of the responsibility Ihave assumed, and the duty I have undertaken to fulfill.

I do not deny that your answer will seriously affect my happiness, and I trust my suit may meet with your approval.

Very sincerely yours,

Thomas A. Edison




Miller was proud to consent to his daughter’s becoming the wife of the illustrious inventor, and plans were made for the couple to be married on February24, 1886, in Akron. The wedding was, of course, thebiggest event of the year in the Ohio town. Waiterswere brought all the way from Chicago to serve theimportant people who attended. In a simple ceremony,Edison and Mina took wedding vows beneath a colorful bower of roses, and their friends cheered them toan extended honeymoon at Fort Myers. And so begana thoroughly happy marriage that was to last forforty-five years.

Edison wanted only the best for his young bride. When she consented to marry him, the first thing heasked was whether she would prefer to live in the cityor the country. When she said she loved the country,Edison hunted for a perfect home to present to heras a honeymoon present. He finally found what hewanted.


[image: Mina Miller Edison]



Located in West Orange, New Jersey, Glenmont was a magnificent estate built by a millionaire at the costof $200,000. The owner was willing to sell it to Edisonfor $50,000. The house at Glenmont was a huge mansion with gabled roofs, carved balconies, enormous rooms, wide stairways, ornate panels, and stained-glass windows. Surrounding the house were thirteen acres of perfectly kept gardens, stately trees, and anacre of greenhouses to grow the flowers Mina loved toarrange. It was a palace for a princess, and Mina lovedit. She filled her husband’s home with fine furnitureand performed her duties as mistress of Glenmont withgrace and dignity. Mina understood her husband welland was happy with her role in his life, though shesometimes did not enjoy the solitude that his workbrought her.

“You have no idea what it means to be married to a great man,” she said. But she loved Edison deeply, andwith the passing years became his ears as his deafnessincreased.

Mina brought to Edison’s life a refinement, a poise, and a charm that gradually changed him into a man ofgreater polish and good taste. The marriage was agood one.

Edison’s first three children visited at Glenmont, but for the most part went to boarding school or stayedwith relatives. Three more children were born—Madeleine, in 1888; Charles, in 1890; and Theodore, in1898.

One evening shortly after the Edisons had settled in their new home, Thomas Edison sat at the window,gazing out across the still meadows. As he sat there hehad a vision. He would build a new research centerthere.

And so he did. When the new Edison center a half mile away at West Orange was completed a year later,it was the finest workplace Edison could hope for. Tentimes bigger than the establishment at Menlo Park, ithad a library, shops for glassblowing, machine shops,chemical and photographic laboratories, dynamo andmotor shops, a drafting room, and a stock room that,according to newspapers, had eight thousand kinds of chemicals, every kind of screw made, every size of needle, everykind of cord or wire, hair of humans, horses,hogs, cows, rabbits, goats, minks, camels . . .silk in every texture, cocoons, various kindsof hoofs, sharks’ teeth, deer horns, tortoiseshell . . . cork, resin, varnish and oil, ostrichfeathers, a peacock’s tail, jet, amber, rubber,all ores, metals.

The library itself had ten thousand books neatly cataloged. The ceiling was thirty feet high and hadtiers of galleries. In it, holding the place of dominance,was Edison’s old rolltop desk.

Of this great research laboratory, Edison said, “I will have the best equipped and largest laboratoryextant, and the facilities incomparably superior to anyother for rapid and cheap development of an invention. . . . Inventions that formerly took months andcost large sums can now be done in two or three dayswith very small expense, as I shall carry a stock ofalmost every conceivable material.”

[image: Edison’s library in West Orange, New Jersey. It is now a part of the Edison National Historic Site.]



With a staff of sixty men, Edison could indeed supervise simultaneously a variety of types of research. But even with this large staff and every possible facility forinstant research, the new industrial complex did notoutshine in brilliant achievement the modest establishment at Menlo Park.

Edison worked at the famed West Orange laboratories for many years, until the close of his career. Here he spelled out his philosophy: “There is nosubstitute for hard work. Restlessness is discontent—and discontent is the first necessity of progress. Showme a thoroughly satisfied man—and I will show you afailure.”

But perhaps the most widely quoted of Edison’s remarks was his statement that “genius is one percentinspiration and ninety-nine percent perspiration.”

Though increasingly forced to work at West Orange on administrative decisions, Edison refused to limithimself entirely to them. He saw to it that he retiredregularly to an upper room to do original research onsome project.

The importance of Edison’s unique concept of a research laboratory was seized on by others quick tosee its importance. In Washington in 1881, AlexanderGraham Bell had already set up a small general research laboratory modeled after Menlo Park. Fromthis grew the massive Bell System laboratories. GeorgeWestinghouse, a serious competitor of Edison’s, successfully built his organization by using the same research model. But for another twenty years, Edison’s private industrial research organization would remainunique—a brilliant model for the laboratories thatwould grow in the next century.

On a wall in the West Orange laboratories hung a framed piece of paper. Written on it were these words:

Give this boy all the papers

HE WANTS ON CREDIT

W.F.S.

It was a reminder to Edison of the long-ago days when he was a penniless newspaper boy, and the editorof the Detroit Free Press had written this note for him.Those days seemed far away.


14.

Making Moving Pictures



At the West Orange laboratories in the spring of 1887, Edison returned after years of neglect to one of hisfavorite inventions, the phonograph. Mass enthusiasmfor the first talking machine had long since waned, andthe invention had been pushed aside by the busy inventor. Other clever men had seen its possibilities,however.

Alexander Graham Bell had begun to experiment with the machine and had applied for a patent for thegraphophone, as he called it. In the spring of 1886he had come to Edison with his modified phonographto propose that the two work out a mutual agreementon the Edison and Bell phonograph inventions andtogether manufacture a sound-reproducing machine.

Edison was beside himself with anger at what he considered an outrageous suggestion. He was convinced that the idea for the graphophone had literally been stolen from his own phonograph. He would have nothing to do with Bell’s proposal; it was as thoughsomeone had waved a red flag at an angry bull. Edisondetermined at once to start working to make a bettertalking machine. For the next two years he sought toproduce an inexpensive and improved phonograph.

He revitalized his old phonograph company, began experimenting with wax coatings instead of tinfoil onhis cylinder records, and soon improved his versionwith a floating stylus similar to that on Bell’s machine.

Edison made a methodical list of the obstacles to be overcome in his quest for a perfect phonograph. Crackling sounds, scraping, poor recording, uneven tracking,chips in the wax cylinder, humming sounds in themotor—all these would have to be eliminated if hewere to achieve his goal of producing a cheap, effectivemachine that people would buy in the millions. He hadthought the job would be an easy matter, but it tooklonger than he had anticipated.

In order to produce records in volume, Edison had to figure out how to make a long-lasting original-record mold. After considerable work he patented asuccessful electroplating process that made many copiesof a wax record from an original mold.

Before he had finished working in this particular field of sound, he had applied for a hundred patentsfor improvements on his talking machine. It is incredible that he was able to work at all on inventions thatinvolved sound. His hearing had deteriorated through the years so that he was completely deaf in his left ear and partially so in his right ear. To compensate forthis overwhelming disability, he listened by pressinghis right ear against the machine or the horn attachedto it. Sometimes he would actually grip the horn tightlywith his teeth in order that sound vibrations mightbe transmitted through his teeth and bones to hishearing nerves.

In the summer of 1887, after Edison had worked for six months, he decided that it was time to inform thepublic about his latest work. He had a gift for capturing the people’s imagination by dramatizing his inventions. Throughout his life he always managed tosecure free publicity. This time was no exception.

By the summer of 1888 a full-scale publicity “war of the phonographs’’ raged in the press. Bell and hispartners had sold out their interest to a businessmanwho was pushing the Bell phonograph. Edison yelled“patent infringement” to the newspapers as loud ashe could.

Before starting mass production, Edison always insisted on perfection. Now he felt that his own machine was not yet ready for sale. He called his assistants intohis office.

“The machine isn’t good enough,” he said. “Until it is, nobody will leave the shop.” The men knew hemeant what he said.

Of course, the newspapers were quick to find out Edison’s latest order, and word of the great attempt to perfect his phonograph flashed to the public. For five days and five nights, the men stayed in the lockedlaboratory, and for five days and five nights, newsheadlines everywhere proclaimed the story. It madegreat copy—and it would sell phonographs, too.

At the end of the ordeal a picture of Edison appeared and instantly became immortal. It showed a rumpledman at five o’clock in the morning on June 16, 1888,after five days without rest. Edison was flopped across atable, listening to his phonograph, his haggard facetired but triumphant. The picture helped to sell millions of phonographs for the Edison Phonograph Company.

The five-day marathon effort had ended triumphantly, just as Edison had planned. Actually, the men had probably worked no more than seventy-two hoursof the five days, but Edison was not one to minimize hisefforts before the public. Now he was ready to manufacture records and phonographs in quantity.

“I don’t want the phonograph sold for amusement purposes,” he said, but the phonograph quickly became an entertainment machine. In parlors across theland, people were enthralled by the songs of nightingales, the beat of brass bands, and the vibratos of renowned operatic stars.

Edison had succeeded again. But sad to say, he did not receive for the phonograph the financial returnsthat he had anticipated. His old friend Gilliland hadbeen put in charge of all business negotiations for the >machine. He had manipulated in such a way that the manufacturing contracts turned out to be almost asremunerative to Gilliland as to his employer. Edisonreceived $500,000 for the manufacturing rights, andGilliland received one-half that amount, although hehad done no creative work on the project. When Edison found out what his friend had negotiated for himself he was angry. He tried to straighten out the swindlewith court action, but finally dropped the case. To hisintense sorrow, Edison became suspicious and was waryof trusting anyone after that bitter experience.

[image: Edison listening to his wax-cylinder phonograph after a marathon effort to improve its mechanism.]


Edison’s professional life had always been a confused intermingling of commercialism and technology, amerging of money and invention. In order to invent,he needed money for research. When an invention wassuccessful it had to be manufactured, and sometimesthe money poured in. By 1888, he had actually becomea captain of industry, for he commanded a researchand manufacturing empire that employed between twoand three thousand men.

On paper he was wealthy. In reality, he was constantly trying to find investment money to finance his research and manufacturing. Once in a while he wasactually caught without funds for purchasing materialshe critically needed.

Particularly as his electrical manufacturing business became profitable he was faced with cutthroat competition. He had to institute patent-infringement proceedings against more than one company producing incandescent bulbs. Edison believed that some major competitors—the George Westinghouse and Thomson-Houston companies—were guilty of patent infringement, and he fought these “patent pirates” in thecourts over many years.

Like Edison, Westinghouse, a strong competitor, was a man of vision and courage. He was rapidly overtaking the inventor in the fight for control of theelectrical industry. Westinghouse advocated the use ofalternating-current generators, which he said wouldproduce electricity less expensively and over far greaterdistances than the Edison-favored direct-current generators.

Edison argued that alternating current was hazardous, and soon another war, the “war of the currents,” developed. The two men bitterly argued their pointsof view before the public. Edison’s stubborn refusal toaccept progress in the electrical field proved to be foolhardy, as the alternating-current system turned out tobe the best method for industry.

In the midst of attempts by each side to discredit the other, Henry Villard, a financier, approached Edison.He offered to consolidate the tangled web of Edison’selectrical holdings and buy him out for almost twomillion dollars in cash and stock. Edison was greatlyrelieved. He would be a 10-percent stockholder and amember of the board of directors, and at the same timewould be free of an enormous burden.

The transaction was completed in 1889. The J. P. Morgan interests took control of the Edison General Electric Company, as it was now called. Edison latersaid, “When I sold out, one of the great inducementswas the sum of cash received, so as to free my mindfrom financial stress, and thus enable me to go aheadin the technical field.”

Later on, the Edison General Electric Company consolidated with its old competitor Thomson-Houston. To his sorrow, Edison’s name was taken out of thetitle of the company. It became the General ElectricCompany.

After Edison had completed his business deal and was relieved of his financial worries, his wife persuadedhim to take a vacation trip to Europe. He journeyed tothe Paris International Exposition, where he was givenmagnificent homage. Everywhere, kings and cheeringcrowds celebrated his presence. A gala luncheon washeld atop the newly erected Eiffel Tower; “The Star-Spangled Banner” was played when Edison enteredthe Paris Opera; numerous honors and titles wereawarded him. In Italy he was even made a count. Hiswife Mina loved every minute of the trip, but Edisontried to avoid the formal occasions and refused to wearthe ribbons and medals that had been presented tohim.

He was anxious to return home—for a good reason. He had never been able to confine his mind to oneproject at a time. For quite a while before the trip hehad worked in complete secrecy on a unique and revolutionary idea, and he could hardly wait to get back to the laboratory to see what had happened during hisabsence.

The minute Edison returned to West Orange he headed for Room 5 of the laboratories, where behindlocked doors supersecret research had been going on.He sat down. His assistants turned down the lights. Ashis assistant William Dickson began to turn a crank ona machine, Edison watched a screen hung on one wall.There on the screen appeared a flickering picture. Itlooked like Dickson himself.

The man on the screen stepped forward, raised his hat, and opened his mouth. “Good morning, Mr.Edison, glad to see you back. I hope you are satisfiedwith the Kineto-phonograph,” the picture said.

This was the first workable motion-picture apparatus.

For many years, men had been experimenting with the possibility of moving pictures. Early in the nineteenth century the zoetrope was very popular; this wasan optical toy with figures of people inside a revolvingcylinder. When the cylinder was turned and the figureswere viewed through slits, the many pictures appearedlike a single animated person. And in an experiment inthe 1880’s a man named Eadweard Muybridge had puttogether photographs of horses running on a track andhad revolved them rapidly to give the appearance ofmotion.

Edison was fascinated with the notion of moving pictures. Up to his time, none of the men who had worked on the problem had possessed his inventivegenius. Edison had started by learning everythingthere was to know about photography. He had readmountains of material in his extensive library, thenhad begun to experiment.

By October, 1888, he had filed his idea with the patent office. “I am experimenting upon an instrument which does for the eye what the phonograph doesfor the ear, which is the recording and reproductionof things in motion, and in such a form as to be bothcheap, practical and convenient. This apparatus I calla Kinetoscope.” The Edison penchant for concentrating on the cheap, the convenient, and the commercially feasible was again evident.

On dry plates of glass his assistant had made tiny— one-sixteenth of an inch—photographs of people moving. The glass was too breakable. Edison began toexperiment with celluloid film, instead. Next he gotto work on a stop-and-start camera that would run ata speed so that motion would be simulated when thefilm was shown. Soon he found that narrow strips ofcelluloid coated with photographic emulsion workedbetter than a cylinder, and that the strips must bejoined together so as to roll across the front of thecamera.

With the use of a long strip of film, bigger frames could be taken and more exposures put on a roll. Edison heard about the work of George Eastman, the Rochester, New York, pioneer in photography, and asked Eastman to develop an improved him in the fifty-foot length Edison wanted.

With the advent of the Eastman him, Edison knew that success was within reach. By the summer of 1889the secret project had shifted into high gear. Edisoninvented a movie camera that drew him throughrollers at a constant rate of speed and then rewound itautomatically. The him had perforations on the outeredge so that the teeth of a locking device could catchand hold it steady as pictures were taken. The himadvanced one step at a time, took an exposure, andmoved forward. When the him was shown at the rightspeed, the effect of motion was achieved.




[image: The world’s first motion-picture camera using strip film, Edison’s 1889 Strip Kinetograph.]
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While Edison toured Europe the work at his laboratories speeded up. When he returned, Dickson greeted him with the first historic picture of a man moving.Now the motion picture was a reality.

Edison hoped to make talking motion pictures by coordinating the sound of his phonograph with themovement of his film. But first he had to concentrateon the commercial success of his invention. He devised a peep-show machine, the Kinetoscope, to displaythe film. A viewer saw motion pictures when he lookedthrough an eyepiece and lens into a box. The box contained batteries and a motor for turning the filmstripand operating a light. In the Kinetoscope, people couldsee pictures of Edison’s assistant Fred Ott sneezing; aman smoking a big cigar; an Italian organ-grinder andhis monkey.

Edison decided that he had to have a place to make his films, and accordingly a most peculiar structurearose at West Orange, New Jersey. It was a fifty-foot-long building constructed of wood, completely coveredwith black tar paper, and mounted on a revolving pivotfoundation so that it could be rotated slowly to presentany side of the building to the sun. It had a movableroof to let in more light. It was the first motion-picturestudio. People called it the Black Maria.

Inside the Black Maria, Edison built a darkroom with a stage at one end. By 1894, all sorts of films werebeing produced on that stage. They ranged from fightsequences between “Gentleman Jim” Corbett—thegreat boxing hero—and a hired opponent, to Japanese dancers, Buffalo Bill and a cast of wild Indians, knife throwers, acrobats, and muscle-bound strong men.


[image: The “Black Maria”—the world’s first motion-picture studio, erected in 1893 on the grounds of Edison’s laboratory in West Orange, New Jersey.]







The film showing Corbett caught the fancy of the public, and soon Edison found financial backers tohelp him organize his Kinetoscope Company. Thecompany set up film parlors where coins were fed intothe boxes and people peered into the peepholes. Theysaw a thrilling extravaganza of French ballet dancers,Indian battles, and train wrecks.

Kinetoscopes became the rage, and people thronged to see them. In April, 1894, there was actually a rioton lower Broadway in New York when people besiegeda film parlor to view “the Wizard’s latest invention”for the first time. The era of mass entertainment at themovies had started.

Again ironically, Edison was so busy on so many ideas during this decade that he did not file for patentson his Apparatus for Exhibiting Photographs of Moving Objects until 1891. These patents turned out to beincomplete, and he had neglected to file for foreignrights. Once again a business blunder led to disputes,prolonged court action, and outright pirating of hiswork.

Edison made another costly mistake. The backers of the Kinetoscope film parlors soon saw the fortune tobe made on the movies. They asked Edison to adaptthe motion-picture machine for use in a theater witha large screen, so that audiences could sit and see life-sized action without moving from machine to machine.But Edison stubbornly resisted the change and refusedto work on a projector for a large screen.

Of course, other men quickly stepped into the vacuum. By 1896, a competitor had put out preciselysuch a machine. Lawsuit after lawsuit followed because Edison had failed to patent all the possibilitiesof his invention.

In spite of his legal expenses he made money on films. He built a large film-making studio in New York

City’s Bronx, and the Edison label soon became familiar to moviegoers everywhere. Action-packeddramas, exciting Westerns, and terrifying train robberies were churned out for mass consumption. Later,until court action dissolved the patent-trust and distributing company that was formed with his consent,the Edison company made up to a million dollars a yearin royalties and film sales.

Edison’s unique vision for the possible and his great gift of invention had changed the entire pattern ofAmerican leisure and learning.

“I firmly believe that the moving picture is destined to bear an important part in the education of thefuture,” he predicted. His estimate has proved correct.


15.

Batteries for Automobiles



During the two years that he was deep in negotiations to sell his electrical holdings, the inventor had spent agood deal of time away from West Orange. He wasbusy planning strategy for another big battle, this timeto invent a magnetic separator to extract iron ore.

Before he had left for the Paris Exhibition he had ordered his men to make a comprehensive survey ofiron-ore deposits; when he returned, they gave him alengthy report on key states where low-grade iron-oredeposits existed. He pinpointed Ogdensburg, NewJersey, as the perfect base of operations, and bought a3,000-acre site in the northwest corner of the state,where his men had surveyed more than 200,000,000tons of ore. In 1891 and for the next eight years hestruggled at this dusty site, expending countless timeand energy and a fortune of two million dollars before giving up the iron-ore project.

But he started out enthusiastically. He renamed the town Edison, built a neat little community of fiftyhouses complete with running water and electric lights,and put his mill into operation. He installed a systemof gigantic rockcrushing machines, called Giant Rolls.Ore was dug from deep in a mountain and run throughthe sets of rockcrushing rollers and on conveyor belts toan adjoining mill where it was pulverized. In the finalprocess the crushed rock passed a giant magnet thatseparated the pure ore. The ore was then molded intoiron briquettes and shipped on railroad cars to steelfurnaces.

It was a grand plan, but it did not work. The crushers broke down and breakages occurred on the conveyor belts. Edison had to build and rebuild, test and experiment, revise plans and timetables. People beganto call the project Edison’s Folly.

The inventor loved to figure out a way of doing a task more economically and efficiently, and here atEdison, New Jersey, he spent many sleepless nightsworking out improvements for his ore process. OnceEdison asked an engineer to design a special process.The engineer turned in three plans, all poor, accordingto his boss. When the employee protested that therewas no other way to do the job, Edison spent a weekendthinking, and returned on Monday morning withforty-eight other ways of tackling the project.


[image: Thomas A. Edison sitting in front of the office of his ore-milling plant in Edison, New Jersey, in 1895.]


Life at the iron-ore mill was grueling and backbreaking, but Edison was so completely absorbed in achieving a moneymaking operation that he forgot everything, including holidays and his birthdays. OnChristmas Day in 1898 his wife sent him a giant cakein the shape of his ore mill. He took a look at it andsaid, “What, is it Christmas already?”

Twice he was almost killed. Once he crawled down a deep hole and was at the bottom of the shaft whenfourteen tons of ore fell on him. The other time he wasstanding in the mill when a huge rod from a machinecame loose, flew through the air, and struck within aninch of his nose. The rod penetrated a two-inch board.

In 1899, just as Edison felt that he was achieving his goal of devising a commercially profitable method formagnetic extraction of iron, an event occurred thatmeant catastrophe. Some time before, in the MesabiRange of Minnesota, a massive deposit of high-gradeiron ore had been discovered. It was enough to last formany years. John D. Rockefeller had now bought itand had announced plans to ship the ore by boatthrough the Great Lakes. This was the end of Edison’slow-grade ore experiment.

“I have never been connected personally with a company which failed to pay its debts,” he said, butby now his company was several hundred thousands ofdollars in arrears.

He had spent two million dollars on his scheme, but he remained philosophic about the financial disaster.He said he had never had a better time spendingmoney.

The years that had been taken up with the failing project had been eventful. His father had died in1896; and his wife had delivered her second son. Ofthose years he could say, “I never felt better in my lifethan during the years I worked here. Hard work,nothing to divert my thoughts, clear air, simple foodmade life very pleasant.”

He was fifty-three years old and had a debt of $300,-000. As he intended to make up the loss as soon as possible, he turned his attention to a related project.Soon he was deep in plans for building a plant tomanufacture Portland cement. Later, Edison cement,produced by using some of the cost-cutting processesthe inventor had devised on the iron-ore project,would help build such important structures as YankeeStadium. Characteristically, Edison himself designedthe entire Edison Portland Cement Company plant.

Even as he spent his time at the iron-ore millsite, he could not break his lifetime pattern of dabbling inother ideas. He maintained his interest in experimentson the motion picture and also worked more on thephonograph. By 1896, this machine had come into itsown as a national institution, and people everywherewere buying Edison’s popular cylinder records. Thiswas fortunate, as every cent of profits was needed tofill up the empty bank account at the ore works.

During these same years, Edison worked out still another invention that would benefit all mankind. In1895, Professor Wilhelm K. Roentgen, a Germanphysicist, had discovered X rays. After this discovery,Michael Pupin, a Columbia University professor, invented the fluorescent screen for use in taking X-raypictures. He approached Edison for help, asking theinventor to find the best chemical to use on his fluorescent screen. After eight thousand chemicals had beentested by his men, Edison settled on calcium tungstate.

He sent Pupin a device he had made, called the fluoroscope, which was a box curved at one end so thatit would fit closely around the eyes. The other end ofthe box was closed. Inside this end was spread a layerof calcium tungstate. When a hand or any other partof the body to be observed was placed between avacuum tube and the fluorescent screen, the shadowof the bones could be seen on the screen. This fluoroscope would help surgeons perform the first X-rayoperation in the United States.

Edison declined to patent this invention, but presented it to the public to be used in medical research. Another result of his research was a lighting device, thefluorescent lamp, for which he did apply for a patent.But he dropped it when the danger of experimentingwith X rays became evident as one of his men becameseriously ill and eventually died of radiation exposure.

As the nineteenth century came to a close, Edison was over fifty years old. Though he was a man of energyand good health, he began to worry about the passingof time and worked harder than ever on all his interests.

The year 1900 exploded with the rattle, din, putt-putt, and smelly fumes of the Age of the Automobile. The horse-drawn carriage soon became a relic of thepast, for all sorts of machine-powered vehicles beganto dominate the muddy roads of America. Careeningalong at the then phenomenal speed of twenty tothirty miles an hour, the automobiles, driven by gasoline engines or electric motors, heralded a new concept in transportation.

Edison was fascinated by the horseless carriage. In 1897 he had met Henry Ford at a convention of Edisonilluminating companies. For many years, Ford’s idolhad been Thomas Edison, and Ford, a shy young man,found himself speechless as he sat next to the greatinventor. But Henry Ford had been working on something he wanted to tell Edison about, and finally hestarted to talk about his gasoline-powered automobile,which he was sure would revolutionize the automobileindustry.

When Edison showed interest in the Ford car and began to ask all sorts of questions, Ford became animated and talked freely. At the end of the conversation he was thrilled, for Edison told him to stick withthe work.

“Young man, you have it . . . keep at it,” Edison advised Ford.

These words encouraged Henry Ford to work even harder on his car. By 1899, he had begun to manufacture a gasoline automobile. He never forgot theconsideration that Edison had showed him, and a lifelong friendship between the two men began.

In the meantime, Edison thought no more about gasoline cars. His interest centered on the electricautomobile, for it was lighter, quieter, and cleaner thanthe dirty, noisy, smelly automobile that ran on a gasoline internal-combustion engine. But Edison knewthat if the electric automobile were to be successful, amore workable storage battery must be invented. Because the lead-acid storage battery of Edison’s time wasexpensive, corroded easily, and had to be constantly recharged, drivers did not care to venture any great distance.

With his knowledge of electricity, it was entirely natural for Edison to decide that a new battery couldbe his next breakthrough. He would solve the problem by inventing a better “box of electricity”—one thatwould be durable, quickly rechargeable, and inexpensive. He believed the future of transportation lay inelectric automobiles.

The battery Edison intended to improve contained two open lead grids called electrodes, one positive andthe other negative, placed in a solution of sulfuric acidand water, called electrolyte. Chemical action betweenthe lead and the acid discharged electrical power.When the chemical reaction was reversed by “charging” the battery, its power could be restored.

With his usual enthusiasm and confidence, Edison jumped into the work of designing a battery using abetter chemical combination than lead and sulfuricacid. The quest for a successful battery would take tenyears of his life and a good deal of his fortune.

Since his boyhood, chemistry had been Edison’s greatest love. In 1900, at the age of fifty-three, he stillenjoyed the tedious analysis involved in the search fora perfect chemical combination. Day after day, monthafter month, surrounded by hundreds of test tubes, hesought a chemical solution, but nothing seemed towork.

Eighteen months passed, thousands of experiments were recorded, and still Edison knew certainly onlythose combinations that did not work. Only after threeyears of experiments, in 1905, did he achieve somemeasure of success. He found that the chemical combination of nickel hydrate, with graphite for the positive element and a refined grade of iron for the negative element, seemed to work in the battery.

Edison built a small factory at Silver Lake and continued experimenting. Because he wanted a foolproof final product, he ordered exhaustive tests to see if thebatteries he made would stand up under heavy use.Vehicles containing them were driven on back roadsfull of bumps and ruts; the batteries were jarred andjolted up and down in the laboratory; they werethrown from an upper-story window in the laboratoryto see what would happen to them.

By 1904, Edison was satisfied with his battery’s performance. At the Silver Lake plant a few thousand of the batteries were manufactured and an eager publicquickly snapped them up.

Of course, Edison had seen to it that people would be ready and waiting for his latest product. His keenpromotional sense was well tuned to publicity methods.In a great press campaign the newspapers rhapsodizedabout the Wizard’s newest marvel.

But things went wrong with the nickel-iron battery. The container leaked; the cells were not constant inperformance; power failed.

Edison had spent $500,000 to build the factory and begin production, but he refused to let an inferiorproduct remain on the market. It took him only a shorttime to decide to shut down the factory. He orderedhis employees to take back all the batteries and repaypurchasers in full. To publicly admit his mistake musthave been humiliating for the great inventor, but hemet the difficulty with courage and honesty.

More testing must be done, he told his staff. The leaky containers must be improved, the iron elementtested further. More experimenting must be done onnickel hydrate. By 1905, more than ten thousandtests had been made.

That winter was an agonizing one for Edison. He was growing older, and he suffered a severe attack ofmastoiditis. An operation became necessary, and helost more of his hearing. He wanted to recuperate atFort Myers on his yearly vacation, but felt he couldnot leave in the midst of work on the battery. So hecontinued long hours of research, taking catnaps onhis desk when fatigue overcame him.

The morale of his men began to flag, for they had spent five years of unending work without finding afoolproof battery. It was useless, they told the “OldMan”—a waste of time. “Go on to other things,” theysaid.

But Edison refused to admit defeat. His phonograph business and motion-picture productions were makingmoney and paid for the research.

In 1907 a severe depression struck. The phonograph company slid downhill as flat-disk records dug deeperinto the sales of Edison’s old-fashioned cylinder records.But still he persisted. He was sixty years old now,white-haired, and ashen-looking from long nights ofwork and little sleep.

Edison heard the news that Rolls Royce had emerged triumphant on a 10,000-mile successful road test of agasoline-powered engine. His friend Ford was nowselling his cheap gasoline car for six hundred dollars,and people were buying the automobiles as fast as theycould be produced.

Little by little, kinks were ironed out of Edison’s battery and he was able to patent many improvements.By 1908, he achieved a final breakthrough. He hadmade a battery of improved design, better electricalcontact and conductivity, lighter weight, longer capacity, and extended wattage.

The Edison storage battery, which is still in use, consisted of a positive plate of nickel oxide packed intoa steel grid. The negative plate consisted of purepowdered iron packed into a grid. Positive and negativeplates, alternated and separated by rubber insulators,were stacked together. The electrolyte was a solutionof potassium hydroxide. When discharging, the nickeloxide decreased and the iron oxidized. When charging,the reverse process occurred.

“The battery is finished. . . . It is an almost perfect instrument,” Edison announced.

The Edison Storage Battery Company went into full production in 1910. Within a year the milliondollars spent on research had been rung up in sales,and profits grew. But the electric car for which thebattery was intended did not enjoy the same goodfortune. Even as the storage battery went into production, the electric runabout and truck dropped in popularity and were finally put aside as gasoline-poweredcars crowded the highways.

The people’s choice of a gasoline-powered engine did not spell complete failure for Edison’s battery. It wasused in railway signals, miners’ lamps, train lights, onmerchant vessels and military ships, and later in WorldWar I for radio telegraphy. It is still used today as acompetent industrial battery, easy to maintain andlonger-lasting than the lead-acid type.

During that first decade of the twentieth century, Edison continued to manage his other businesses. Hiscement factory had been completed in 1907 and soonproduced tons of cement each year. He had toyed withthe idea of poured-concrete houses, which could bebuilt for three hundred dollars apiece. The idea wasignored at the time, and it was not until thirty yearslater that the construction industry adopted the methods he had designed.

Throughout these years, Edison’s phonograph company had provided money for research. He kept trying to improve his talking machine and cylinder record inthe face of tough competition from such companies asVictor and Columbia, who were producing the morepopular flat-disk records. Finally, in 1912, Edison sawthe financial handwriting on the wall and changedfrom cylinder to disk records. By 1914 his record business was earning over seven million dollars a year, andhis motion-picture production company was makingeven more.

In 1914, at the age of sixty-seven, he was a remarkable specimen of vigor and health. He had thick white hair, eyes as sparkling as ever, and a weight of 175pounds—exactly what it had been twenty-five yearsbefore. He accounted for his health by stating thathe was a man of moderation who never drank alcohol,did not eat meat, and in fact ate very lightly. Yet heloved strong coffee and good cigars.

Someone asked Edison if it was not time for him to retire and travel. “I already have a schedule workedout. From now . . . until I am seventy-five years ofage, I expect to keep more or less busy with my regularwork. ... At seventy-five I expect to wear loud waistcoats with fancy buttons; also gaiter tops; at eighty Iexpect to learn how to play bridge whist and talkfoolishly to the ladies. At eighty-five I expect to wear afull-dress suit every evening at dinner, and at ninety—well, I never plan more than thirty years ahead,” hejoked.

In 1911, Edison combined the many companies he had founded into Thomas A. Edison, Inc. But nomatter how many businesses were consolidated andwhat efforts at efficiency were made, he would neverbe a good manager. Henry Ford called his friend “theworld’s greatest inventor and worst businessman.”

Edison’s many industries had made him a millionaire several times over, but he always put the profits backinto further research or a new invention or factory.And in 1914 he would spend still another fortune, fora great disaster occurred that would take his entirewealth.







16.

Serving His Country



On the evening of December 9, 1914, Edison left the laboratories at West Orange early to dine at home.Just before six o’clock, fire broke out in a film-inspection booth in the factory compound. A conflagration exploded instantaneously. Chemical laboratories,film-processing rooms, and manufacturing plants allerupted into disastrous flame.

Informed of the fire, Edison raced back to the compound and looked at the incredible scene. He realized the tragedy at once, for he knew there was almost noinsurance on his buildings.

He turned to his son. “Get Mother over here, and her friends too. They’ll never see a fire like this again!”he said.

The local fire department rushed in, but it was not capable of fighting such an enormous blaze. Burningchemicals gave off such heat that building after building billowed into fierce flames. Many men fought andwere injured. One worker perished in the fire.

Edison remained at the scene throughout the fire, directing workmen to salvage what they could of thepriceless machinery. Even while flames still lighted thesky, he called for his assistants to meet with him.Equipment was ruined and priceless materials burnedto ashes, but his courage remained strong.

“It’s never too late to make a fresh start!” Edison told his men.

Then and there they set to work on plans to rebuild the factories. The next morning, Edison hired fifteenhundred men. They carried the rubble from the sevenconcrete structures that had been gutted, moved theremaining equipment to temporary quarters in nearbytowns, and hauled in machinery to begin the massivejob of rebuilding the Edison works bigger and betterthan ever.

Without hesitation, Henry Ford loaned Edison $750,000. This amount took care of most of the$1,000,000 Edison had lost by the fire. Edison eventually repaid Ford in full.

Within a month, equipment had been installed and was operating in new factories, and disk records werecoming off a double-shift production line. Advanceorders that would amount to almost $10,000,000 thatyear helped compensate for some of the losses.

When the fire occurred, Edison was an aging man of sixty-seven. Some people said the disaster took yearsoff his life. Most men might have given up in despair, but the ordeal only strengthened his fierce determination to succeed.

World War I had already erupted in Europe. A naval blockade had caused a shortage of German-supplied chemicals, and Edison needed carbolic acidfor phonograph-record production. He devised a process of manufacturing the acid and designed a plant toproduce it. Seventeen days from the start of construction, the plant was completed, equipped, and ready tocommence production.

Edison possessed an unexcelled ability to approach a problem objectively and find a speedy and practicalsolution, even when others called the problem impossible. This was an important attribute in a war effort,and Edison was the kind of person who was needed.When the Lusitania was sunk in May, 1915, and warbecame a definite possibility, Secretary of the NavyJosephus Daniels decided to form a blue-ribbon boardof scientists and inventors to advise on naval warfare.

“You are recognized by all of us as a man above all others who can turn dreams into realities,” he wroteto Edison, asking him to serve as chief of the NavalConsulting Board.

Edison loathed war. He pondered the honor, and finally his sense of patriotism overcame his feelings ofhorror. He accepted Daniels’ proposal and droppedother activities to work on the war effort. He undertook a study of defense weapons and traveled extensively on land and sea to determine what wartimedevices the Navy needed.

One of the most important contributions Edison made was a proposal to the Navy to establish a research laboratory for the study and development ofnew weapons. Edison became convinced that littlecreative thinking about weaponry could come froma naval officer. He proposed that the research laboratory should be under civilian control. He was overruled by the admirals, but it was by his advice that anaval research laboratory was later created. After thewar, the laboratory did much to prepare the militaryservices for the technological advances needed inWorld War II.

To help win the war, Edison invented many useful devices for the Navy. His inventions included defensiveinstruments against submarines; devices to turn shipsquickly in times of attack; nets to deflect torpedoes;sound devices to detect oncoming torpedoes in U-boatattacks; camouflage techniques for military vessels;searchlights for submarines; smoke screens for ships;gas masks; and fire extinguishers.

Despite the many useful inventions he made during World War I, his service on behalf of the Navy wasnot satisfying to him. “I made about forty-five inventions during the war, all perfectly good ones, and theypigeonholed every one of them. The naval officer resents any interference by civilians,” he said.

For his services, however, the Navy planned to award him the Distinguished Service Medal, a rarehonor for a civilian. But Edison turned it down out ofrespect for others who had worked as hard as he but had received no recognition of any kind.

[image: Edison reading on the lawn of his home, Glenmont, in June, 1917.]





Edison said of war, “It is curious that the better impulses of our humanity do not work as hard tospread their careful, helpful thought as the less worthyelements do to spread their evil thought and foolishreasoning. If this could be reversed, the world veryquickly would become a better place to live in.”

He was an old man by now, but more than ever he was determined to work for the betterment of humanity.

He kept busy as the years of the 1920’s flew by. Gradually he handed over the daily business management to his son Charles, who ran the Edison manufacturing interests. Charles Edison persuaded his fatherto manufacture radio receivers along with phonographs, but Edison hated radio. In 1930, at the depthof the depression, the Edison Phonograph Companyshut down production of its phonographs, and a yearlater, after losing two million dollars, ceased production on radios, too.

Edison’s family wished him to slow down and stop working so hard. To this idea he replied, “Everythingcomes to him who hustles while he waits,” and hecontinued to punch the time clock that showed a sixteen-hour day for him even when he was seventy-five.

The inventor turned to the challenge of hiring new personnel, and invented a unique questionnaire fortesting and grading prospective employees. It was acombination of a modern-day psychological test anda general-knowledge quiz. But his standards were sohigh that few could pass the test.

Edison thoroughly believed in the Puritan tradition of hard work, and simply could not slow down. Peopleslept too much and ate too much, he said, and he didlittle of either. He refused even to take time out forexercise, which he never seemed to need. Mischievouslyhe told the world that he used his body only to carryaround his brain.

Edison did not care what people thought of him, and his unconventional views on religion caused something of a stir. “I do not know the soul; I know themind,” he told a reporter. “I do not believe in theGod of the theologians; but that there is a SupremeIntelligence, I do not doubt.”

As Edison grew older he enjoyed the world of the outdoors more and more. Henry Ford and his wifevisited Edison’s winter home in Fort Myers in 1914and decided to buy a retreat nearby. John Burroughs,the famous naturalist, became acquainted with Edisonand Ford, and the trio took a trip through the Everglades to watch birds and observe tropical growth.

Ford joined Edison on another trip to the Panama-Pacific Exposition in San Francisco. Harvey Firestone came along that time, and the three visited the botanistLuther Burbank at his home in Santa Rosa.

Edison loved to tour the countryside in an open car, and took a camping trip with Firestone and Burroughsin the summer of 1916. Bumping along back roads in atouring car and a Model-T Ford truck loaded withsupplies and camping gear, they visited upper NewYork State and New England. This was the first ofmany carefree expeditions across the country.

Edison had a wonderful time on these trips. He loved to sit by the campfire at night and tell funnystories. He slept happily in his clothes, washed in theicy waters of mountain streams, and stopped to admirethe views and vistas of the countryside.

Newspaper reporters in search of a good story got wind of the camping trips after a time, and loved totrail along after Edison, Ford, Burroughs, and Firestone. On one trip the newsmen reported that the Fordcar had broken down in an isolated mountain town.A local mechanic took a look under the hood and suggested that the motor might be the cause of the breakdown.

“I am Henry Ford, and I say the motor is running perfectly,” said the first passenger of the car.

The mechanic then thought that the electric spark distributor might be causing the trouble.

“I am Thomas A. Edison and I say the wiring is all right,” answered the second passenger.

The mechanic turned to John Burroughs, who had a long white beard.

“And I suppose you must be Santa Claus,” said the disbelieving village repairman.

Edison was always quotable and people loved to read about him.

“When do you expect to retire?” he was asked.

“Never,” he replied emphatically. “I have enough ideas to last for another hundred years.”

Along with President Herbert Hoover and John D. Rockefeller, Edison was chosen as one of the greatestliving Americans.) The Epworth League voted him thegreatest man in history. The New York Times placeda cash market value of more than fifteen billion dollarson his brain, for it was said that investments in industries created from his inventions amounted to morethan fifteen billion dollars in America alone.

He spent more and more time at his winter lodge in Fort Myers, but he had not retired. When he hadvisited the Burbank plantation in California withHarvey Firestone, an exciting idea for pioneer researchin a new field had come to him. Firestone had suggested that Edison should work out experiments forbringing a method of native-rubber production toAmerica, since all rubber for tires had to be imported.

The thought of rubber research was a challenging one, and in 1927 Edison began to work on his lastgreat project, setting up a complete laboratory forrubber research in Florida. There, at Seminole Lodgein Fort Myers, he tackled the subject, reading booksand journals and immersing himself in the subject ofrubber. He sent men out on collection trips to bringback every possible source of rubber, and he experimented on more than fourteen thousand differentplants and shrubs to find their latex content.

He narrowed the field down to the one plant most practical for growing in the United States. It wasgoldenrod, which had a 5 percent yield of latex, themilky white fluid from which rubber is made. He experimented on goldenrod painstakingly—dividingroots, planting, replanting, and crossbreeding in theBurbank manner. Ultimately he produced a giantgoldenrod fourteen feet tall, which yielded about 12percent latex.

He shipped his harvest of goldenrod latex to Harvey Firestone that year, and his friend turned out fourrubber tires for Edison’s Model-A Ford car.

“Give me five years, and the United States will have a rubber crop,” Edison predicted in 1929. Buthe was not to have five years.

A full measure of fame and honor had come to Edison as an octogenarian. He was the grand old manof invention and seemed almost immortal. The worldhad honored him with medals, ribbons, decorations,and plaques. He remained, however, the simple,straightforward man he had always been, as full ofpractical jokes and humor as ever.

He commented that at Glenmont he had a bushelful of baubles presented in his honor and that he did not know what many of them were for. Once, when adelegation came to honor him, he entered the librarywhere they waited, shouting, “Any rags, bottles, orold medals today?”

In 1928, at the forty-ninth anniversary of the incandescent light bulb, officials gathered at West Orange to honor him. President Coolidge had presented him witha special congressional gold medal and said, “Noble,kindly servant of the United States and benefactor ofmankind, may you long be spared to continue yourwork and inspire those who will carry forward yourtorch.”

At the ceremony the British charge d’affaires presented Edison with the original first model of the phonograph, made in 1877. It had been kept in Britainsince then. Edison said happily that his baby was homeat last.

But the greatest tribute was yet to come.


17.

Final Homage



The fiftieth anniversary of the birth of the electric light approached in October, 1929, and plans to honor the great inventor gathered momentum. A special commemorative postage stamp was issued by the United States Post Office and was sold first in Menlo Park. General Electric made elaborate plans to sponsor a grand program in Edison’s honor.

The program was to be called Light’s Golden Jubilee, and Schenectady, New York, where General Electric was located, had been chosen as a site for the celebration. Public relations men for the company decided that Edison should reenact the first lighting of his incandescent lamp. Unfortunately, they neglected to consult the inventor.

When informed of his role, Edison realized the value to General Electric of the free advertising involved. He did not see why he should give so much publicity to the company that he no longer owned or controlled and that had been somewhat less than generous in protecting his interests. He insisted that the jubilee be moved to Dearborn, Michigan.

At Dearborn, Henry Ford’s hometown, Edison’s friend Ford had spent three million dollars on a museum devoted to the history of industry and invention. In Dearborn, he had erected the Ford Museum and a memorial to Edison at Greenfield Village, a replica of a nineteenth-century American small town. As part of the village, Ford had built an accurate restoration of Thomas Edison’s laboratory at Menlo Park.

The laboratory had been reassembled and restored brick by brick and plank by plank, after Ford’s men had searched the New Jersey countryside around Menlo Park and had shipped to Dearborn the former pieces of the laboratory that they had found.

Ford had collected original models of Edison’s tools and inventions: telegraph sets, stock tickers, dynamos, a mortar and pestle. He had even managed to reproduce the Pearl Street station in New York; Mrs. Jordan’s boardinghouse in Menlo Park; the little railroad station at Smith’s Creek, Michigan; the Grand Trunk Railway train where Edison had worked as a boy. Ford’s workmen had built a duplicate of Edison’s first laboratory on wheels.

Ford planned a grand banquet at Greenfield Village, in an impressive replica of Independence Hall, and great men from all over the nation were invited to join in celebrating Light’s Golden Jubilee.

Edison arrived at Dearborn a few days early. He had been gravely ill with pneumonia, but managed to tour the restored village. Once inside his old laboratory, the old man was overcome with emotion. He viewed the original bottles of chemicals, the testing tables, the gas jets, a chalk telephone, the first vote-recorder, the “long-waisted Mary Ann” dynamos. Most moving of all was the reunion between Edison and his longtime assistant Francis Jehl, who now lived in Europe. Edison had not seen him for many years.

‘‘Well, what do you think of it?” Ford asked his friend after the tour.

Edison looked around his old laboratory. “Well, you’ve got this just about ninety-nine and one-half percent perfect,” he replied.

“What’s the matter with it?” Ford asked.

“We didn’t keep the floor that clean,” Edison laughed.

On the morning of October 21 the notables began to arrive for the grand banquet that night. President Hoover and his wife came by train. They stopped outside the town and transferred to the same kind of train that was in use when Edison had been a newsboy.

Edison climbed on board at the spur line near the restored Smith’s Creek Junction. Just as he had done so many years before, he carried a basket of fresh fruit and other goods.

“Fruit, candy, popcorn,” he called in a weak voice to the President of the United Stales. It was a dramatic moment, and millions of radio listeners were damp eyed as they heard the failing voice of the great inventor.

Now the time had come to begin the lighting ceremony. Edison stood at his table on the second floor of the laboratory, with Francis Jehl at his side. He held the model of the original incandescent lamp, which they would light once again.

Throughout America and around the world, people sat listening to their radios as the emotion-packed voice of the announcer described the event:

“The lamp is now ready, as it was a half century ago. Will it light? Will it burn? Edison touches the wire.”

All over America excitement mounted. The announcer cried, “It lights!”

Everywhere lights flashed on to symbolize and honor Edison’s great triumph of electricity. The Golden Jubilee was an overwhelming tribute to a man who could claim 1,328 separate patents as the result of his creativity.

At dinner that evening, great men from the world of finance, politics, science, and education congregated to pay their respects. Those who could not attend— the Prince of Wales, the President of Germany, Commander Richard E. Byrd at the South Pole, and Professor Albert Einstein among them—sent messages of congratulation.

The event was almost too much for the frail and weakened old man. He had been overwhelmed with emotion that afternoon at the lighting of the lamp. He did not want to attend the banquet, but Mina Edison had gently persuaded him, and he sat that evening next to the President of the United States, eating little and hearing nothing.

President Hoover delivered the address.

“I have thought it fitting for the President of the United States to take part in paying honor to one of our great Americans. Mr. Edison . . . has repelled the darkness . . . has brought to our country great distinction throughout the world. . . .”

Edison, thoroughly exhausted yet pleased, summoned up energy for a short reply.

“This experience makes me realize as never before that Americans are sentimental and this crowning event of Light’s Golden Jubilee fills me with gratitude. I thank our President and you all. As to Henry Ford, words are inadequate to express my feelings. I can only say to you that, in the fullest and richest meaning of the term—he is my friend. Good-night.”

Tears filled his eyes, and suddenly he became pale and faint and slumped over in his chair. Alarmed, Mina Edison called for the President’s physician, who quickly ordered the inventor to an adjoining room and took measures to revive him. Then he was taken to the Ford residence.

“I am tired of all the glory. I want to get back to work,” Edison said.

Even as Edison lay stricken in Michigan, and worsened in those final days of October, 1929, historic events in the nation’s financial market were developing. The stock market took a disastrous tumble; the worst depression in history dealt a deathblow to the prosperity of the 1920’s.

Edison had seen many other economic upheavals, but this was the last depression the inventor witnessed. When he arrived home, doctors found he was suffering from uremic poisoning, Bright’s disease, diabetes, and a severe gastric ulcer. His extraordinary willpower prevailed for a remarkably long time. For the next two years, in the last gallant battle of his life, he fought the debilitating illnesses that gradually conquered his body. Though he could no longer work in his laboratory, he insisted on daily reports of progress on his rubber experiments; he took fresh air rides in the country with Mina; he sat frequently in an armchair and heard the news of the world.

On August 1, 1931, Edison had a sudden sinking spell, but again he refused to accept defeat and remained mentally alert, though he was physically weaker. Now, however, he finally realized that he would never be able to work again, and it was as if he had decided it was time to send up a white flag of surrender.

In September his friend Henry Ford arrived for a final visit, and Edison revived sufficiently to have one last animated conversation with his old camping crony. But time soon began to stand still.

Even on his deathbed, Edison remained a difficult and obstinate man. He insisted that Mina remain with him constantly, and fretted whenever she left. Each time the doctor visited, Edison demanded to hear the diagnosis and review the tests. He helped nurses measure his own dose of medicine. He even studied his blood samples through a bedside microscope.

On the hillsides the green leaves of late summer changed to the vibrant colors of autumn. October advanced, and Edison took another turn for the worse. Now a frail and wasted invalid, he dozed for the most part, eating nothing at all and failing to recognize his old friends.

Days passed. Edison lay in a semicoma with a smile upon his face. His family gathered at Glenmont and waited, while Mina kept a constant tender vigil over her husband. To her, he spoke his last words. One day, in a moment of clarity, he looked toward the brilliant show of fall leaves outside and said to her, “It is very beautiful over there.”

At 3:24 A.M. on Sunday, October 18, 1931, the electric lights of Edison’s darkened bedroom flashed on brightly as a signal to the waiting world. He had died at the age of eighty-four.

Someone proposed that in honor of the man who perfected the electric light the President of the United States should ask that all electric current be turned off for a few minutes. But of course the idea was impractical. Edison had taken his country into the Age of Technology where several moments without electricity might bring near-disaster to the life of the nation.

At ten o’clock on October 21, 1931, on the evening of his funeral, however, many lights across the land were darkened in voluntary final homage to the great inventor.


18.

Summing Up



Thomas Alva Edison will live on in history as one of the immortals of invention. He was not a great scientist, for he had little interest in the pursuit of truthfor its own sake. Nor was he a great businessman, forhe overlooked many opportunities even while pursuingfinancial success.

Although he was interested in invention for money’s sake, he often lost out in his business dealings becauseof legal entanglements over patent rights and becauseof corporate manipulations. While his work led to thecreation of dozens of companies, including such giantsas General Electric, he was not concerned with maintaining their control.

He sometimes lacked the vision to see the full potential of innovations such as alternating current, flat-disk records, large-screen movie projection, gasoline automobiles, and wireless broadcasting. But he was an imaginative, creative, and inventive genius whose unique combination of traits and skills enabled himto make a major contribution to mankind. Many ofhis traits were those so common to the American character that he can truly be called an American inventor.

He was, indeed, the embodiment of the pioneer spirit of the New World and the Puritan ethic ofAmerica. Like the apple dumplings that were hisfavorite dish, he was simple and modest. He was a self-made man with little formal education. In his carelessdress, he displayed his rugged individualism like aflag. His strict habits and demanding routine werebalanced by a prankish sense of humor and zest forlife. Most important among his traits was his ability towork hard and persevere. A man of amazing energy, helabored from the age of twelve until his middleeighties, often day and night, and almost always harderthan those he employed. He rarely gave up in the faceof great obstacles. By trial and error he patiently attacked problems until he found a way to solve them.

He must be considered a great promoter. He knew how to get personal publicity and stir public curiosityabout his work. Perhaps his early days as a newspaperboy and newspaper publisher gave him the lifelongability to understand and achieve news coverage. Thispublicity often gave him an edge over his industrialcompetitors.

Finally, he was an organizer. He understood the value of attacking problems systematically, and heperfected the teamwork approach to systematic research. He was one of the first men to organize scientificwork, and his laboratories in Menlo Park and WestOrange, New Jersey, became the models for the hugeindustrial research and development institutions thathave become so important a part of twentieth-centuryAmerican life.

Someday this may be considered Thomas Edison’s most important contribution. His research laboratoryand think-center concept, by which he gathered manymen together to solve problems jointly, probably didmore than anything else to help usher in the age oftechnology. Today this approach to research is basic toalmost all scientific discovery and technological innovation.

Certainly his most important single achievement was the perfection of the incandescent light bulb and theestablishment of an electrical system to make electriclight usable everywhere. For this alone, regardless ofhis more than thirteen hundred patent applications,he has earned a place as one of the most important andinventive men of the industrial revolution.

In the future, however, Thomas Edison may be given more credit for his work in the communicationsrevolution than in the industrial revolution. Exceptfor his later work on automobile batteries, cement,iron ore, and rubber, his major contributions were devices to increase man’s ability to communicate.

From boyhood he was interested in telegraphy, and his developments and improvements increased the productivity and efficiency of the telegraph for sendingmessages. His invention of the phonograph was a majorcommunications achievement that has changed theentertainment habits of the world. His improvementof the telephone helped to make that instrument oneof the most important communications tools of thetwentieth century. His pioneering efforts in motionpictures helped to establish the film industry as a dominant medium of entertainment and education. Andhis development of an early electron tube, which became the basis for wireless transmission, helped makepossible radio and television, so omnipotent and omnipresent in our daily lives.

It has been said that the electric media are revolutionizing mankind. If so, Thomas Edison must go down in history as one of the most important and revolutionary innovators of all time. His work in communicationsis today helping to change the world.

Thus he helped to usher in both the Age of Technology and the Age of Electricity. Few men have been more intimately involved in the important developments of their era, and few men have been more completely a part of their time and their place than wasThomas Alva Edison.


Chronology

1847 Thomas Alva Edison born on February 11 in Milan, Ohio.

1854 Family moves to Port Huron, Michigan.

1857 Edison sets up chemical laboratory in cellar of home.

1859 Becomes newsboy and candy vendor on Grand Trunk Railway.

1862 Publishes own newspaper, Weekly Herald, on train.

1862 Begins to study telegraphy with J. U. Mackenzie.

1863 Gets first adult full-time job as telegraph operator at Stratford Junction, Ontario.

1863-68 Spends years as wandering telegrapher in Midwest.

1868 Becomes telegraph operator for Western Unionin Boston.

1869 Sets up independent inventing business in January.

1869 Applies for first patent for electric vote-recorder in June.

1869 Moves to New York City and finds job with Gold Indicator Company.

1869 Establishes firm of Pope, Edison & Company in October. This is first professional electricalengineering firm in the United States.

1869 Perfects printer for gold quotations.

1870 Improves stock ticker for Western Union.

1871 Establishes firm of Edison & Unger in Newark,to produce stock tickers.

1871 Establishes firm with Joseph T. Murray to develop automatic telegraph.

1871 Mother dies in April.

1871 Marries Mary Stilwell on December 25.

1871-75 Works in field of telegraphy and applies for many patents for stock tickers, automatictelegraph, and multiplex telegraph.

1873 Daughter Marion Estelle born.

1876 Moves from Newark to new laboratory at MenloPark, New Jersey.

1876 Improves on Bell telephone by invention of carbon transmitter.

1876 Son Thomas Alva, Jr., born.

1877 Begins work on talking machine, which leads toinvention of phonograph, patented in December.

1878 Makes trip to Wyoming to test tasimeter.

1878 Begins research into incandescent light in August.

1878 Son William Leslie born.

1878 Edison Electric Light Company formed inOctober.

1879 Experiments to find best filament for incandescent bulb. Finds better vacuum pump to remove air from bulb. Produces improved dynamo. Tests carbon filament. Tests successfulincandescent bulb.
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Gives public demonstration of incandescent lights on December 31, at Menlo Park.Establishes factory to manufacture incandescentlight bulbs.

82 Develops numerous inventions necessary for generation, distribution, regulation, and measurement of electric current.

Builds and demonstrates model electric railway at Menlo Park in June.

Organizes Edison Electric Illuminating Company of New York, in December.

Moves from Menlo Park to New York in February, to begin construction of electrical system for lighting New York.

Begins operation on September 4 of first central station to distribute electric current in New York City.

In experimenting on “Edison-effect” bulb, discovers that current passes through space without wires.

Wife Mary dies on August 6.

Marries Mina Miller on February 24.

Moves to new laboratory at West Orange, New Jersey. Begins work on improving phonograph.Daughter Madeleine born.

Begins work on motion-picture camera.

Sells Edison electrical holdings.

Son Charles born.

99 Works on new methods of iron-ore extraction.
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1893 Develops peep-show box, Kinetoscope, for viewing motion pictures.

1893 Builds Black Maria, first motion-picture studio.

1896 Invents fluoroscope.

1898 Son Theodore born.

1900-10 Develops Edison storage battery.

1907 Establishes Portland cement factory.

1912 Improves phonograph records by changing from cylinder to disk records.

1914 Plant at West Orange burns down on December9. Rebuilt within a month.

1915 Becomes chief of Naval Consulting Board.

1916-18 Works on national defense problems. Develops numerous devices to aid war effort.

1927 Begins last great research project—to growrubber successfully in the United States.

1928 Presented with a congressional gold medal.

1929 Fiftieth anniversary celebration of perfecting ofincandescent light, on October 21.

1931 Dies on October 18 at age of eighty-four.
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Thomas A. Edison atseventy-tw
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Winter scene at the Edison laboratory, Menlo Park, New Jersey, in 1880.
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Nancy Elliott Edison,
mother of Thomas A. Edison,
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Thomas A. Edison and his tinfoil phonograph
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when Edison demonstrated his invention in Washington.
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Thomas A. Edison as a young man
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The original tinfoil phonograph invented by

Thomas A. Edison in the autumn of 1877. It can be seen
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The “Black Maria”—the world’s first motion-picture studio,
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Thomas A. Edison at the age of
fourteen, when he was a newsboy
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Edison reading on the lawn of his home, Glenmont, in June, 1917.
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