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Time Travel: Energy and Electricity
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1. potential 6. dynamo

2. copper 7. combustion engine
3. dissolve 8. petrol

4. chemical reaction 9. crude oil

5. circuit 10. vehicle

L Reedlng | ()

In the 1800s, electricity began to be developed as an energy supply for
industrial use. However, at this time, electricity was something that scientists
played around with and experimented with, without realising its potential.
Sometimes, electricity was used purely as a source of entertainment —
scientists and showmen alike would perform electrical experiments in front of
paying audiences as an alternative to theatre, opera or music hall shows.
Even when the potential of electricity began to be realised, electricity was
blighted by its reputation for being dangerous and unpredictable to use.
Because the workings of electricity weren't easily understood (compared to
other fuel sources such as burning wood, coal or gas) it was believed to
possess mysterious, even magical qualities.

The story of electricity’s rise to greatness began in 1799, when the work of
two Italian scientists, Alessandro Volta and Luigi Galvani, led to the
invention of the first electric cell or battery — the Voltaic pile. During his
work, Galvani noticed that dissected frogs’ legs would jump if they were
hung from a copper wire. After further investigations, Volta discovered that

2 Step into the World of Science
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if he hung the copper wire from an iron bar,
electricity was produced. Galvani and Volta
had made a simple electrical (or “voltaic’) cell -
it was actually electricity that had made the
frogs’ legs twitch! This discovery showed that
if two metal wires touch in water, one metal
dissolves in a chemical reaction that drives
electricity around the wire circuit. This

invention encouraged other scientists to
experiment with current electricity for the first time.

Over the next 30 years, various scientists began to discover more about
how and why electricity behaves in the way it does. Then, in 1831, the
British scientist Michael Faraday and the American scientist Joseph Henry,
invented the electric motor, the dynamo and the transformer. As soon as
practical versions of these devices were developed, electricity became an
accepted alternative to traditional energy forms, such as steam power and gas
lighting. The devices also brought the potential for new machines to be
invented that ran on electricity and were driven by motors. At around the
same time, the electrical communications industry was developing. The
telegraph, telephone and radio revolutionised the lives of ordinary people at
the start of the 1900s. In just 100 years, beliefs about electricity had changed —
no longer a mysterious force, electricity was now the main energy source of
modern civilisation.

Electricity didn’t completely dominate the new era however. In the late
1800s, the internal combustion engine was developed and diesel and petrol
engines (rather than electric motors) soon replaced steam engines for use in
vehicles for road, water and air. This was primarily because crude oil was
widely available and easier to carry onboard a vehicle than an electricity
supply. To this day electrically-powered vehicles are relatively uncommon
on the road. Instead, electricity is mainly used in locomotives and trams
because electricity can be fed through the tracks upon which the railed
vehicles travel, removing any need to carry fuel cells. The vehicles that are
electrically powered tend to be those like golf buggies, which are quiet to
drive but can never travel too far before needing to be recharged with
electricity. — From Science Essentials: Energy and Matter —
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EXERCISES
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() 1. In the 1800s, electricity was used to entertain the audience.

() 2. Electricity is produced when two metal wires touch in water and one
metal dissolves in a chemical reaction.

() 3. Michael Faraday and Joseph Henry invented the transformer.
() 4. In the 1800s, electricity soon replaced steam engines.

() 5. Electrically-powered vehicles can travel far but are noisy.
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1. Why did electricity NOT completely dominate as an energy source in the
19th century?

a. Because it was believed to revolutionise people’s lives.
b. Because it was developing as an energy supply.
C. Because it was regarded as dangerous.

2. What did Galvani notice?

a. He noticed that an electric cell could be made from dissected frogs’
legs.

b. He noticed that dissected frogs were still alive.

c. He noticed that if dissected frogs’ legs were hung from a copper wire,
they would jump.

3. How is electricity used in locomotives and trams?

a. Electricity is carried as a fuel cell.
b. Electricity is carried as an internal combustion engine.
c. Electricity is fed through the tracks.

Time Travel: Energy and Electricity 5
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The Freeplay Radio

Since 1996, wind-up radios have been widely used in Africa. The device,
called the Freeplay radio, runs without batteries or electricity which are both
scarce and expensive in many African countries. The Freeplay radio works us-
ing the stored energy from a spring. When a lever is cranked on the side of the
radio, the energy is transferred to a spring inside the radio. The kinetic energy
is stored as potential energy which can be slowly released. A generator inside
the radio then converts the spring’s energy into electrical energy. It takes just
60 turns of the crank to power the radio for about an hour.

— From Science Essentials: Energy and Matter —

Notes

wind-up: FAEWVTH / spring: ¥4 / crank: 75 2% (LAY FJL) ZE L TEyg S
kinetic energy: &) T %)L+ —  generator: 3  convert: ~AZZ %
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QUESTIONS
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1. What is the Freeplay radio?

a. It is a radio which is sold for free.

b. It is a radio which plays automatically.

¢. Itis a radio which plays without being charged.

2. How is the spring in the Freeplay radio used?
a. It releases electricity.
b. It stores energy.

c. It supports a generator.
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1. BEETDHHAS

+ — plus

— —> minus

X —> times

~— — divided by

2. ROFHEZHFETHATHE I,

(1) 8+5=13
(2) 11—6=5
() X D=4
(4) 18+-3=6

3. HEBTHEDOMEICF Yy LY |

It takes 5 people 4 days to do that job. How many days would it take 2
people working at the same rate to do a job?
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