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H

ow would you like to take a fun and interesting
look at “The Story of Energy and Its Exciting
Future”? This free E-Book explores the
discovery of electricity and natural gas, the long road
to distributing those resources, the deregulation of the
phone system in the past, and what the deregulation of
energy may mean for the future.
In addition, you will get a bonus section that provides
you with a vocabulary list and an energy timeline for
easy reference. Practice what you’ve learned with a
review quiz, and then test your knowledge of energy
production and consumption in the United States with
a Facts and Figures Quiz.
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1. Electricity—Setting the Stage

L

ong before Benjamin Franklin conducted his famous kite-flying experiment, mankind had been fascinated by
the concept of electricity. The Greek philosopher Thales, in the 500s B.C., observed that
if you rubbed a piece of amber with a cloth,
it attracted small pieces of straw, and in A.D.
1551, Jerome Cardan, an Italian mathematician, observed that while amber attracted a
variety of lightweight objects, loadstone, a
magnetic black rock, attracted only iron.
Subsequent historic developments in
electricity explored the conductivity of various substances. Scientists noted that some
objects attracted one another while others repelled each other. In 1746, Benjamin Franklin developed a theory to explain how oppositely charged objects neutralized each other,
though he was unaware of the role electrons
played in this process. Several decades later, a French scientist named Charles A. de
Coulomb formulated Coulomb’s law, which
states that “the force between two electrical charges is proportional to the product of
the charges and inversely proportional to the
square of the distance between them.”1

Franklin confirmed his
hypothesis that electricity
from lightning could be
transferred to an object.
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Scientists had proven that electricity existed.
Now they needed to develop a way to conduct
it. An Italian professor named Count Alessandro
Volta investigated the role chemistry could play
in the field of electricity. In the late 1790s, he
developed the first battery capable of providing
a steady electric current; it was called the voltaic
pile. He constructed it out of one silver disk
and one zinc disk that were separated from
one another by a paper or cloth that had been
treated with a salt solution.
The final step in electricity’s journey to
becoming an integral part of our everyday life was
its generation. In 1820, a Danish scientist by the
name of Hans C. Oersted proved that an electrical
current could influence the direction of a compass
needle. Michael Faraday took this research a step
further. Could he prove that if electricity produced
magnetism that the opposite was also true?
Could magnetism produce electricity? In 1831,
both Faraday and an American scientist named
Joseph Henry, working independently from
each other, proved that this was indeed the case.
The groundwork for the production of today’s
generators and transformers had been laid.

Repairman
climbing a cell
phone tower

Did you know that our English word
electricity comes from the Latin
word meaning “amber”: electrum?
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2. Natural Gas—Setting the Stage

W

A rising column
(plume) of hot, low
viscosity material
rising from Earth’s
mantle—natural gas

hen we talk about using gas for
energy, we are talking about
one of two kinds of gas—natural gas or manufactured gas. Natural gas
is formed beneath the Earth’s surface and
then carried to the Earth’s surface by drilling. Manufactured gas is produced when
heat and chemical processes are applied to
coal or petroleum. The history of natural
gas and the history of manufactured gas involve different discoveries and inventions.
For the purpose of this book, we are going
to discuss the development of natural gas
as an energy resource.
Thousands of years before Thales
made his discoveries about amber, the Chinese had realized the enormous potential
of natural gas. As they discovered deposits

Natural gas deposits
are formed beneath the
Earth’s surface.
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of this vast resource, they developed ways
to pipe natural gas through bamboo poles
and harness its energy to separate salt from
saltwater by boiling the water. In the A.D.
600s, priests in Baku, Azerbaijan, engineered a system of pipes to bring natural
gas from nearby rocks into temple shrines,
providing worshipers with fires that never
burned out.
In 1775, in the British colonies in North
America, there were reports of mysteriously burning pillars of fire and a spring
of water that was on fire. These fires were
likely caused as natural gas seeped into the
air and water and was then ignited.
In 1821, a man in Fredonia, New York,
set out to drill a well for water, but when
he found mysterious bubbles rising in it, he
abandoned his efforts. A short while later,
William Aaron Hart drilled the first natural
gas well in the United States on that very
spot. Five years later, a second natural gas
well was drilled near Westfield, New York.
However, the natural gas industry was almost forgotten when another underground
substance—oil—was discovered in Titusville, Pennsylvania, in 1859.

T
L
E
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Darvaza, Turkmenistan, is the site of a large
underground pocket of natural gas. Following
a drilling accident in 1971, the gas was
ignited, and the fire still burns to this day.

Did you know that George Washington reported
seeing a “burning spring” in 1775 near the
modern-day town of Charleston, West Virginia?
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3. Distributing the Supply—Electricity

T

oday, electricity is manufactured by
various kinds of power plants, including fossil-fueled steam electric
plants (powered by burning coal, oil, or
natural gas), hydroelectric plants (which
generate power from moving water), nuclear power plants (powered by a nuclear
reactor), and geothermal power plants
(which harness the power of steam found
deep underground).
The electricity that leaves these plants
has a long journey to travel in order to get to
your home or office, and it must be carefully
and safely handled each step along the way.
Keep in mind that the same electricity that
powers machines hot enough to melt plastic
or bake bricks also provides the soft glow
of your desk lamp or nightlight! Control
of the amount of current as it travels along
power lines is a key component involved
in the safe transportation of electricity,
which is accomplished via a system of
transformers and substations that are
pieces of the nation’s electrical grid.

Nuclear Power Plant

Geothermal Pool

Hydroelectric Power Plant
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Creating and maintaining the electrical grid for a nation is a monumental
task, one that began for the United States in 1879 in San Francisco. The
California Electric Light Company generated power and sold electricity to
individual consumers. That same year, Thomas A. Edison put the finishing
touches on his incandescent lamp, which radiated light when a filament
inside was heated by an electrical current. In response to his invention, the
demand for electricity soared! Three years later, he opened a steam electric
power plant in New York City, and the Pearl Street Station was soon lighting
more than 1,000 incandescent lamps.
Electric utility companies quickly sprang into existence. However, as
these companies were created, they did not maintain the same standards.
For example, they did not maintain any uniformity related to the voltages
of electricity they produced. Following a study in 1891, standards were
adopted to ensure that electricity was supplied in a uniform manner.

Did you know that Thomas Alva
Edison attended school only for a
very short time before his mother
began teaching him at home?

Thomas Alva Edison
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4. Distributing the Supply—Natural Gas

J

ust as New York was the location of the dawn of the natural gas industry, it was also part of natural gas’s
next stage of development. In 1872, a wooden pipeline 25 miles long was constructed to carry natural
gas to customers in Rochester, New York.

The development of the natural gas industry may not have survived the discovery of oil and the invention
of incandescent lamps had it not been for the discovery of massive natural gas deposits in Texas, Louisiana,
and Oklahoma. These discoveries provided natural gas for millions of customers.
Still, the industry could expand only as far as the pipelines could carry the supply. The invention of
electrically welded steel pipe, which could carry gas under high pressure through a seamless delivery
system, threw open the door to expansion. Companies could now build pipelines that were more than 1,000
miles long, and soon companies began building a network of pipelines that would blanket the nation.
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Did you know that in 2003 in the United
States there were more than 2.3 million
miles of pipelines carrying natural gas
and hazardous liquids?
(Source: U.S. Department of Transportation)

Kitchen range

Home heating

Gas grill
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5. Distributing Energy

N

ow that you know how energy is produced and
how it is transmitted and distributed, we’re going
to look at how all of this impacts you and your
home or business. In the past, a monopoly has controlled the

energy company
energy company

Dere
gulation

Energy Company

energy company

energy company

Monopoly, no competition

energy company
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commodity of energy. A commodity is anything you can
buy or sell, but the problem with the commodity of energy
is that it has been controlled by a monopoly, a company
that allows for no competition. The same company that
generates the energy also controls the transmission of it
(whether through power lines or natural gas pipelines) and
distribution of it, bringing it into your home or business.
Energy deregulation across the United States is breaking up a variety of monopolies by forcing the companies
to sell the division of the company responsible for generating those resources, allowing multiple companies to
enter the market as energy generators. It also opens the

market to retailers who will buy the energy and provide
for its transmission to your utility company.
Business owners now have an opportunity to build
businesses that can generate energy at a lower cost than
their competitors can generate it. Entrepreneurs also
can build businesses that can buy the energy from the
generating facilities more economically and deliver it to
your utility company at lower costs.
Has anything like this ever happened before?
The answer is yes, it did in 1984, to a different utility
monopoly—telephone service.

Did you know that an antitrust lawsuit seeks to protect trade and commerce from illegal
restrictions, unfair business practices, or a monopoly?
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6. The Story of the Bell System

F

or more than one hundred years, the
Bell System had been an integral part
of leading the United States into a new
communications age. It was founded in 1875
by a man you have heard of before: Alexander Graham Bell, inventor
of the telephone. The Bell
System was a leading pioneer in a wave of change. It
continued to strive to invent
newer and better telephones,
it built the hardware needed
to transmit the signals, and
it brought telephone service
into people’s homes.
For a time, it made sense
that the Bell System would
be the only company working in this field. After all, the
telephone was a brand-new invention, and for
a while the Bell System didn’t have any competitors.
As time moved forward, other telephone
companies were unable to compete with the
Bell System’s vast, highly developed network. What sense would it make for the Bell
System to run telephone wires to ten houses
on a block and another company to run separate telephone wires to two houses on the

same block? And what would happen if one
of the two wanted to call one of the ten? Despite the government’s concern about allowing a monopoly like the Bell System to exist,
it seemed to be the only logical way to ensure
everyone could have access
to telephone service.
However, by the 1940s,
technology was changing.
No longer was telephone
communication dependent
totally on wires run to homes
and businesses. New ways of
transmitting communication,
such as microwave relays,
were being developed. By
1962, an orbiting communications satellite named Telstar I aided in long distance
communication between countries. Electronics began replacing older electromechanical
components. The window of opportunity for
competition was opening.
The U.S. government filed an antitrust
suit against AT&T (the parent company of
the Bell System) in 1972, and the two parties
came to an agreement in 1982. In 1984, the
Bell System was divided into eight separate
companies. Telephone service to homes was
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not disrupted, but the business world would
never be the same.
AT&T retained the portions of their
business related to the local exchanges but
sold the portions related to long distance,
manufacturing, research, and development.
This paved the way for other businesses, such
as Sprint, to make a significant impact on the
way we communicate.
By 1986, Sprint had completed a coastto-coast fiber optic transmission pathway.
The following year, in 1987, they finished
a complete nationwide fiber optic network.
In 1988, Sprint won a major share of a
key government contract for advanced
telecommunications. The following year,
Sprint stock split two-for-one, an indication
of its rising value.

Did you know that the Telstar
communication satellite operated
for only seven months before
failing to continue transmission?
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7. What Does Deregulation Mean for the Future
of Energy—and for You?

Best Service

Best Rates

Convenience

No Brownouts

B

Best Upgrade

y 2015, deregulation will have affected
every state in the United States. What
will that mean for you and your family? One thing it will mean is that your family
will have a choice regarding which company
you purchase your energy from. This gives
you the potential to lower the cost of utilities
that your family depends on.

Kind Staff

It also means that many new companies
will enter the marketplace and others will
expand, creating job opportunities, in both the
wholesale and retail markets. The wholesale
power market purchases electricity from
generators and then sells the electricity to
resellers. These resellers then make the
electricity available to retailers, who sell
directly to the customer—you!

The Story of Energy and Its Exciting Future: Discovery, Distribution, Deregulation

www.TheHomeschoolMagazine.com

17

So, what part will you play in
these changes?
Will you help your family
make wise decisions related to
energy consumption and your
energy provider?
Will you go to work for a retail or
wholesale business?
Will you start a business?
Why not follow the advice of the God who
created the world of energy with a word? Take a
look at His words in the first chapter of James:

“If any of you lack wisdom, let him ask of God, that giveth to all men
liberally, and upbraideth not; and it shall be given him” (James 1:5).
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8. Energy Timeline
Ancient history: Chinese develop
ways to pipe natural gas through
bamboo poles and harness its energy

500s B.C.: Greek philosopher
Thales observes that if you rub
a piece of amber with a cloth, it
attracts small pieces of straw

A.D. 600s: Priests in Baku,
Azerbaijan, develop a system of pipes
to bring natural gas from nearby
rocks into temple shrines

1551: Italian mathematician Jerome Cardan
observes that amber attracts a variety of lightweight
objects, but loadstone attracts only iron
1775: In the British colonies in
North America, there are reports of
mysteriously burning pillars of fire and
a spring of water that is on fire

1746: Benjamin Franklin
develops a theory to explain
how oppositely charged objects
neutralize each other

Late 1790s: Italian professor Count
Alessandro Volta investigates the role
chemistry could play in the field of
electricity and develops the voltaic pile

1820: Danish scientist Hans C. Oersted proves that an
electrical current can influence the direction of a compass needle

1831: Michael Faraday and Joseph Henry each
prove that magnetism could produce electricity

1821: William Aaron Hart drills the first
natural gas well in the United States

1859: Oil is discovered in
Titusville, Pennsylvania

1872: A wooden pipeline 25 miles
long is constructed to carry natural gas to
customers in Rochester, New York
1875: Alexander Graham Bell
instigates the Bell System

1879: The California Electric Light
Company begins generating power and
selling electricity to consumers

1879: Thomas A. Edison puts the
finishing touches on his new invention,
the incandescent lamp

1891: Study is conducted that leads to the adoption of
uniform standards in the voltage of electricity
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1940s: New ways of transmitting
telephone communication are
developed, including the use of
microwave relays

1982: Agreement is reached
between the Bell System
and the U.S. government

1962: The orbiting satellite
Telstar aids in long distance
telephone communication

1972: U.S. government files an
antitrust suit against AT&T (the
parent company of the Bell System)

1984: The Bell System is divided
into eight separate companies

1986: Sprint completes a
coast-to-coast fiber optic
transmission pathway

1987: Sprint completes a coast-to-coast
nationwide fiber optic network
1988: Sprint wins a major share
of a key government contract

1989: Sprint stock
splits two-for-one
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9. Vocabulary
Antitrust lawsuit: seeks to protect trade and commerce from illegal restrictions, unfair business practices, or a monopoly
Commodity: anything you can buy or sell
Fossil-fueled steam electric plants: powered by burning coal, oil, or natural gas
Geothermal power plants: harness the power of steam found deep underground
Hydroelectric plants: generate power from moving water
Incandescent lamp: radiates light when an electrical current heats a filament inside it
Loadstone: a magnetic black rock
Manufactured gas: gas that is produced when heat and chemical processes are applied to coal or petroleum
Monopoly: a system of business management allowing for no competition
Natural gas: gas that has formed naturally beneath the Earth’s surface and is brought to the Earth’s surface by drilling
Nuclear power plant: powered by a nuclear reactor
Retailers: sell directly to the customer
Voltaic pile: the first battery capable of providing a steady electric current; constructed from one silver disk and one zinc
disk that were separated from one another by a paper or cloth that had been treated with a salt solution
Wholesale power market: purchases electricity from generators and then sells the electricity to resellers
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10. Let’s Review
1. Which substance was the first one used to observe properties of electricity?
a. jade				b. amber			c. quartz
2. Which French scientist developed the laws of attraction and repulsion between two charged objects?
a. Charles A. de Coulomb

b. Marie Curie			

c. Henri Becquerel

3. Which ancient civilization was the first to harness the energy of natural gas?
a. Hittite			b. Chinese			c. Celtic
4. Which Italian scientist studied chemistry’s role in the field of electricity?
a. Galileo			

b. Enrico Fermi		

c. Count Alessandro Volta

5. The word for electricity comes from a Latin word for which of the following words?
a. lightning			b. charged			c. amber
6. In 1775, future U.S. President George Washington spotted a “burning spring” in what would later
become which state?
a. New York			b. West Virginia		c. Delaware
7. In 1872, a wooden pipeline carried natural gas to the residents of which New York city?
a. Rochester			b. Buffalo			c. Niagara Falls
(Continued)
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8. In the early days of the nation’s electric grid, variances in what needed to be regulated?
a. Ohms

b. Watts

c. Voltage

9. The invention of what piece of technology enabled the nation’s pipeline network to
significantly expand?
a. substations

b. transistors

c. electrically welded steel pipe

10. In what year was the Bell System divided into separate companies?
a. 1984

b. 1994

c. 2004

11. In what year did Sprint complete a coast-to-coast nationwide fiber optic network?
a. 1977

b. 1987

c. 1997

12. By what year are all states mandated to comply with energy deregulation?
a. 2013

b. 2015

c. 2017

13. What was the name of the communications satellite launched in 1962?
a. Satcom

b. INTELSAT

c. Telstar

14. Energy deregulation will provide for which of the following developments?
a. Job creation

b. Competitive prices

c. Business expansion

d. All of these
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Let’s Review—Answer Key
1. b. amber
2. a. Charles A. de Coulomb
3. b. Chinese
4. c. Count Alessandro Volta
5. c. amber
6. b. West Virginia
7. a. Rochester
8. c. Voltage
9. c. electrically welded steel pipe
10. a. 1984
11. b. 1987
12. b. 2015
13. c. Telstar
14. d. All of these
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11. Facts and Figures Quiz
1. Which type of power plant produces the most energy in the United States?
a. fossil-fueled

b. hydroelectric

c. nuclear-powered

2. As of 2010, among the three states listed below, which one has actively restructured its electric industry?
a. South Carolina

b. Ohio

c. Nebraska

3. As of 2010, among the three states listed below, which one has not actively restructured its electric industry?
a. Florida

b. Pennsylvania

c. Texas

4. Of the following states, which one produced the most natural gas between October 2011 and October 2012?
a. Oklahoma

b. New Mexico

c. Wyoming

5. In 2011, which of the following types of end uses consumed the most natural gas?
a. industrial

b. electric power generation

c. residential

6. In 2010, which state consumed the most natural gas?
a. New York

b. Texas

c. California

7. In 2010, which state produced the most natural gas?
a. Texas

b. Wyoming

c. Oklahoma
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Facts and Figures Quiz—Answer Key
1. a. fossil-fueled
Source: U.S. Energy Information Administration (May 2012)

2. b. Ohio
Source: U.S. Energy Information Administration (September 2010)

3. a. Florida
Source: U.S. Energy Information Administration (September 2010)

4. c. Wyoming
Source: U.S. Energy Information Administration (January 2013)

5. b. Electric power generation (31%), followed by industrial (28%) and residential (19%)
Source: U.S. Energy Information Administration (March 2012)

6. b. Texas
Source: U.S. Energy Information Administration (January 2012)

7. a. Texas
Source: U.S. Energy Information Administration (January 2012)

Endnote:
1. www.britannica.com/EBchecked/topic/140071/Charles-Augustin-de-Coulomb, accessed on January 17, 2013.
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kids smile is her favorite thing to do. Her
heart’s desire is for every child to feel the love of
God and know how special they are to Him. She
loves creating curriculum as a member of The Old
Schoolhouse® Magazine’s Star Contributors Team
and working with SchoolhouseTeachers.com as an
editorial assistant. At TOS, she has found a place
where her love of God and history can be combined
with her love of writing to bring encouraging,
educational, and entertaining material to students
and their families. She would love for you to stop
by her website at www.writebonnierose.com. You
can also meet the star of her children’s series at
Exploring with Jake (writebonnierose.wordpress.com).

Crater Ijen, East Java
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We hope you and your children have learned
something new as a result of reading this free E-Book, and we also hope that you will help your family prepare for energy deregulation
in your area by considering newly available options to save money on your energy bills.
“Energy deregulation will not only bring you an opportunity for savings, but it also brings you an opportunity for earnings. This
energy deregulation has been mandated by Congress to be completed by 2015. This once-in-a-lifetime opportunity will create literally
thousands of millionaires across America . . . . In an interview with Forbes magazine, Warren Buffett stated, ‘Energy deregulation
will be that largest transfer of wealth in history.’ ”1

To learn more about the business possibilities
for your family, including your soon-to-be graduates and grown children,
check out our next business opportunity webinar led by Paul and Gena Suarez.
Webinars will be held periodically; sign up for the next one at
www.businessforfamilies.com and join us!
We would love to help you learn more at this free webinar.
If you’d like more information, contact Paul and Gena
at Publisher@TheHomeschoolMagazine.com.
1. From energywest.wordpress.com, accessed February 5, 2013
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