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Electricity 
Before the late 1880s water, coal, and steam had powered industry. As the Industrial Age progressed, though, inventors and 
scientists were inspired to develop new technologies. One technology drastically changed industry and daily life more than 
any other—electricity.  
 
Early Attempts at Electric Power For many centuries, scientists had known of and been interested in electricity. During the 
1700s Benjamin Franklin and other scientists had performed important experiments. Still, no one had developed a way to 
harness electricity and put it to use. In 1831, however, English chemist Michael Faraday discovered the connection between 
magnetism and electricity. His discovery led to the dynamo, a machine that generated electricity by moving a magnet through 
a coil of copper wire. Faraday used the electricity to power an electric motor, and his discoveries led to the development of 
electrical generators.  
 
During the 1800s other scientists also created devices that used electric power. For instance, in 1860 British chemist Joseph 
Swan developed a primitive electric lightbulb that gave off light by passing heat through a small strip of paper. However, 
Swan’s lightbulb did not shine for very long, and its light was too dim. Swan’s work was a beginning, but it was nearly 40 
more years before the invention of a usable lightbulb.  
Edison’s Lightbulb Based on the work of Faraday and Swan, Thomas Edison developed the first usable and practical 
lightbulb in 1879. The new invention caused a sensation.  
 
 
HISTORY’S VOICES  
“Edison’s electric light, incredible as it may appear, is produced from a tiny strip of paper that a breath would blow 
away. Through this little strip of paper is passed an electric current, and the result is a bright, beautiful light . . . and 
this light, the inventor claims, can be produced cheaper than that from the cheapest oil.”  
—Marshall Fox, New York Herald, 1879  
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This invention did not come easily, even to Edison. Instead, it came through trial and error and many hours of work in his 
laboratory in Menlo Park, New Jersey. As Edison’s research became known, young people who shared his passion for 
inventing flocked to his lab to work for him. In addition to the lightbulb, Edison and his team made generators, motors, light 
sockets, and other electrical devices.  
 
Edison also played a major role in the development of city electrical utility systems. He built the world’s first central electric 
power plant in New York City. The plant produced enough power to light several city blocks. As a result of Edison’s work, 
many aspects of life became easier.  
 
Effects on Industry and Daily Life  
The wide availability of electric power trans- formed industry in both the United States and Europe. Electric power improved 
industry in three significant ways. First, by using electric power, factories no longer had to rely on large steam engines to 
power machines. Second, factories did not have to depend on waterways to power the steam engines. Third, factory production 
increased as factories became less dependent on sunlight. With electric lighting in factories, workers could stay on the job late 
into the night.  
 
In addition to changing industry, electricity transformed daily life. Before people had electricity, they lit their homes with 
candles, gaslights, or oil lamps. Electricity provided a cheaper, more convenient light source. Inventors soon created other 
electrical devices that made daily life more convenient.  
 
LIGHTS OF THE PALACE OF ELECTRICITY TURNED PARIS INTO A FANTASY LAND 
As visitors approached the gates to the Paris Exhibition of 1900, they wondered what was lighting up 
the night sky so brilliantly. Many had heard about a new technology that was a great improvement over 
the oil and gas lighting they currently used in their homes. But what they saw was amazing—a 
spectacular display of electricity as 5,000 multicolored lights lit up an enormous steel and glass 
building. None of the 50 million people who visited the exhibition had ever before seen such a spectacle 
of electric power. Few could imagine how electricity would transform their lives. 

Source: Susan Ramirez, et al., World History: Human Legacy, Holt 
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Communication 
Today, news and messages travel around the world in mere seconds by e-mail and telephone. In the early 
1800s, though, news traveled much more slowly, by boat or by messenger on foot, horseback, or carriage. As a 
result, entrepreneurs and inventors started to look for better and faster ways to communicate.  
 
The Telegraph Putting electricity to use made possible the invention of the telegraph, a machine that sent 
messages instantly over wires. American Samuel Morse is credited with inventing the telegraph in 1837. 
Morse also developed a “language,” which became known as Morse code, for sending telegraph messages. 
Morse code is a series of long and short signals that represent letters and numbers. These telegraph messages 
were transmitted as electrical pulses of different lengths.  
In 1844 Morse received funding from the United States government to lay 35 miles of telegraph wires between 
Washington, D.C., and Baltimore, Maryland. The first telegraph message Morse tapped out was, “What hath 
God wrought?” With this message, a new era in communication technology began.  
 
As the United States grew, the importance of the telegraph increased. By 1851 more than 50 telegraph 
companies were in operation in the United States. About 10 years later, telegraph wires strung on poles along 
established railroad tracks linked much of the country. At railroad stations, passengers could send messages, or 
telegrams, to friends and family.  
Communication between the United States and Europe also improved with the laying of a telegraph cable on 
the floor of the Atlantic Ocean in 1866. By 1870 telegraph wires stretched from England to India.  
 
The telegraph revolutionized more than personal communication. In many countries, businesses could keep in 
close contact with suppliers and markets. News traveled around the world in hours instead of weeks. 
Newspapers sent correspondents to the front lines of wars, from where they telegraphed back vivid reports of 
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victories and defeats. The reading public was very impressed by these timely reports. The reports were one 
way in which the telegraph globalized communication.  
The Telephone As use of the telegraph spread around the world, inventors tried to improve on it. American 
Alexander Graham Bell, a teacher of hearing-impaired students, was one of the scientists working in sound 
technology. Bell tried to create a way to send multiple telegraph messages at the same time.  
 
While working on that device, Bell made a remarkable discovery. One day in 1876 he was in one room and his 
assistant Thomas Watson was in another. Bell said, “Mr. Watson, come here, I want to see you!” Watson 
could hear Bell’s voice not just through the air but also through the device’s receiver. The telephone was born.  
 
During the 1880s demand for telephones increased. Telephone companies laid thousands of miles of phone 
lines across the United States. By 1900 almost 1.5 million telephones were installed in American homes and 
offices.  
 
The Radio and Phonograph Although the telephone revolutionized communication, the technology was 
limited. Wires could only stretch so far. A new wireless technology was based on theories about 
electromagnetic waves. In 1895 Italian physicist Guglielmo Marconi used the discoveries to build a wire- less 
telegraph, or radio. First used as a communication method for ships, the radio was later used for entertainment 
and news. Entertainment options increased when Thomas Edison recorded sound with one of his many 
inventions. It was the phonograph, which became the record player. With these inventions, music was 
available to everyone.  

Source: Susan Ramirez, et al., World History: Human Legacy, Holt 
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Steel and Cities 
Steel Production and the Bessemer Process American inventor William Kelly and British engineer Henry 
Bessemer independently developed a new process for making steel from iron. The Bessemer process involved 
forcing air through molten metal to burn out carbon and other impurities that make metal brittle. In 1856, 
Bessemer patented this process. Steel was lighter, harder, and more durable than iron, so it could be produced 
very cheaply. Steel quickly became the material used in tools, bridges, and railroads. 
As steel production soared, industrialized countries measured their success in steel output. In 1880, for 
example, the average German steel mill produced les than 5 million metric tons of steel a year. By 1910, that 
figure reached nearly 15 million metric tons. 
 
 

Source: Elizabeth Gaynor Ellis & Anthony Esler, World History, Prentice Hall (adapted) 
 

The Livable City Eventually, reforms eased the squalid conditions associated with cities earlier in the 
Industrial Revolution. Improvements were made in cities’ infrastructure. For example, cities modernized their 
water and sewer systems. These improvements also extended to the home. Better plumbing allowed more 
families to have clean drinking water, toilets, and bathtubs. Sanitation and overall health improved as a result.  
Electricity also made homemaking more convenient. In the early 1900s appliances such as vacuum cleaners, 
refrigerators, and electric stoves became available.  
With more people moving to the cities, working and living space became scarce. Constructing taller buildings 
was one solution. In 1883 architect William Le Baron Jenney designed the first multistory steel-framed 
building, or skyscraper, in Chicago. It was 10 stories tall. Four years later, the high-speed elevator was 
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perfected. Skyscrapers could get taller still.  
Growing populations caused congestion on city streets. Underground railway systems, or subways, helped 
relieve the crowding. In 1863 London opened the world’s first subway line. Other cities followed. For 
example, the city of Budapest, Hungary, opened its subway in 1896. The original purpose of this subway was 
so residents could get to a city park easily.  
As cities spread out, city planners made an effort to preserve green spaces within the city. In the 1860s 
Napoleon III created parks in Paris to give working people places for healthy recreation. In the United States, 
Frederick Law Olmsted designed city parks that were equally accessible to all residents.  
The Suburbs As cities in Europe and the United States became more congested, their boundaries expanded to 
include surrounding areas. As a result, people moved out of the cities to new areas called suburbs.  
People moved to the suburbs because they were less crowded, quieter, and cleaner than the central city. Public 
transportation helped suburbs grow. In the early 1800s streetcar and ferry transportation linked cities to the 
suburbs. Later, suburbs developed along railroad and bus lines.  

Source: Susan Ramirez, et al., World History: Human Legacy, Holt 
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Transportation 
Ford Sparks the Automobile Industry In the 1880s, German inventors used a gasoline engine to power a 
vehicle—the automobile. Automobile technology developed quickly, but since early cars were built by hand, 
they were expensive.  
 
An American mechanic named Henry Ford decided to make cars that were affordable for most people. Ford 
used standardized, interchangeable parts. He also built them on an assembly line, a line of workers who each 
put a single piece on unfinished cars as they passed on a moving belt.  
 
Assembly line workers could put together an entire Model T Ford in less than two hours. When Ford 
introduced this plain, black, reliable car in 1908, it sold for $850. As his production costs fell, Ford lowered 
the price. Eventually it dropped to less than $300. Other factories adopted Ford’s ideas. By 1916, more than 
3.5 mil- lion cars were traveling around on America’s roads.  
 
The Wright Brothers Fly Two bicycle mechanics from Dayton, Ohio, named Wilbur and Orville Wright, 
solved the age-old riddle of flight. Through trial and error, the Wright brothers designed wings that provided 
lift and balance in flight. Their design is based on principles that are still used in every aircraft.  
On December 17, 1903, they flew a gasoline-powered flying machine at Kitty Hawk, North Carolina. The 
longest flight lasted only 59 seconds, but it started the aircraft industry.  

Source: Linda B. Black, Roger Beck, et al., World History: Patterns of Interaction, McDougal Littell 
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Medicine and Science 
The Germ Theory of Disease An important breakthrough in the history of medicine was the germ theory of disease. It was 
developed by French chemist Louis Pasteur in the mid-1800s. While examining the fermentation process of alcohol, Pasteur 
discovered that it was caused by microscopic organisms he called bacteria. He also learned that heat killed bacteria. This led 
him to develop the process of pasteurization to kill germs in liquids such as milk. Soon, it became clear to Pasteur and others 
that bacteria also caused diseases.  
Joseph Lister, a British surgeon, read about Pasteur’s work. He thought germs might explain why half of surgical patients died 
of infections. In 1865, he ordered that his surgical wards be kept spotlessly clean. He insisted that wounds be washed in 
antiseptics, or germ-killing liquids. As a result, 85 percent of Lister’s patients survived. Other hospitals adopted Lister’s 
methods.  
Public officials, too, began to understand that cleanliness helped prevent the spread of disease. Cities built plumbing and sewer 
systems and took other steps to improve public health. Meanwhile, medical researchers developed vaccines or cures for such 
deadly diseases as typhus, typhoid fever, diphtheria, and yellow fever. These advances helped people live longer, healthier 
lives.  
 
Darwin’s Theory of Evolution No scientific idea of modern times aroused more controversy than the work of English 
naturalist Charles Darwin. The cause of the controversy was Darwin’s answer to the question that faced biologists: How can 
we explain the tremendous variety of plants and animals on earth? A widely accepted answer in the 1800s was the idea of 
special creation—every kind of plant and animal had been created by God at the beginning of the world and had remained the 
same since then. Darwin challenged the idea of special creation. Based on his research as a naturalist on the voyage of the 
H.M.S. Beagle, he developed a theory that all forms of life, including human beings, evolved from earlier living forms that had 
existed millions of years ago.  
 
In 1859, Darwin published his thinking in a book titled On the Origin of Species by Means of Natural Selection. According to 
the idea of natural selection, populations tend to grow faster than the food supply and so must compete for food. The members 
of a species that survive are those that are fittest, or best adapted to their environment. These surviving members of a species 
produce offspring that share their advantages. Gradually, over many generations, the species may change. In this way, new 
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species evolve. Darwin’s idea of change through natural selection came to be called the theory of evolution.  
 
Mendel and Genetics Although Darwin said that living things passed on their variations from one generation to the next, he 
did not know how they did so. In the 1850s and 1860s, an Austrian monk named Gregor Mendel discovered that there is a 
pattern to the way that certain traits are inherited. Although his work was not widely known until 1900, Mendel’s work began 
the science of genetics.  
 
Advances in Chemistry and Physics In 1803, the British chemist John Dalton theorized that all matter is made of tiny 
particles called atoms. Dalton showed that elements contain only one kind of atom, which has a specific weight. Compounds, 
on the other hand, contain more than one kind of atom.  
 
In 1869, Dmitri Mendeleev (MEHN•duh•LAY•uhf), a Russian chemist, organized a chart on which all the known elements 
were arranged in order of weight, from lightest to heaviest. He left gaps where he predicted that new elements would be 
discovered. Later, his predictions proved correct. Mendeleev’s chart, the Periodic Table, is still used today.  
 
A husband and wife team working in Paris, Marie and Pierre Curie, discovered two of the missing elements, which they 
named radium and polonium. The elements were found in a mineral called pitchblende that released a powerful form of 
energy. In 1898, Marie Curie gave this energy the name radioactivity. In 1903, the Curies shared the Nobel Prize for physics 
for their work on radioactivity. In 1911, Marie Curie won the Nobel Prize for chemistry for the discovery of radium and 
polonium.  
 
Physicists around 1900 continued to unravel the secrets of the atom. Earlier scientists believed that the atom was the smallest 
particle that existed. A British physicist named  
 
Ernest Rutherford suggested that atoms were made up of yet smaller particles. Each atom, he said, had a nucleus surrounded 
by one or more particles called electrons. Soon other physicists such as Max Planck, Neils Bohr, and Albert Einstein were 
studying the structure and energy of atoms.  

Source: Linda B. Black, Roger Beck, et al., World History: Patterns of Interaction, McDougal Littell 
 


