
Motors and Generators  
Question 1 
• Analyse secondary information on the competition between Westinghouse and Edison to 

supply electricity to cities (3. Generators are used to provide large scale power production, 
rhs dot point 3) plus extra information on Tesla. 

 
- Nikola Tesla (1856-1943) was an immigrant from Yugoslavia who became one of Americas 

most significant inventors 
- Responsible for: 

o The rotating magnetic field, the basis of most alternating-current machinery.  
o Selling the patent rights to his system of alternating-current dynamos, transformers, 

and motors to George Westinghouse in 1885 and continuing to work alongside him. 
o The success of alternating current 
o Utalising the power of the Niagara Falls 
o Inventing the Tesla coil, an induction coil widely used in radio technology 

 
- Thomas Alva Edison (1847-1931), American  
- Responsible for:  

o The light bulb and the gramophone (before record player)  
o Numerous other devices which he had patents for  

- Edison Electric Light Company  
o 1882 began installing DC powered lighting systems and sold 200 000 lights in first 3 

years – rapid development of electric power generation/distribution. 
 

- George Westinghouse (1846-1914), American engineer 
- Responsible for: 

o Alternative system for generation/distribution using AC (alternating current) 
o Purchased patent of Nikola Tesla in 1885. 

 
- Competition: 

o Edison began a campaign against Westinghouse claiming that AC was unsafe due to 
its high voltages.  During this campaign he held a demonstration to the public in 
1887 which showed the intensity of a Westinghouse AC generator by connecting it to 
a metal plate and executing a dozen live animals. (electrocution) 

o 1889 saw the New York State government pass electrocution as the states method of 
execution.  Edison campaigned for AC believing that this would support his view 
that AC was more dangerous.  AC was chosen though Westinghouse would not sell 
his generators as he saw this punishment as “cruel and unusual”, though Edison 
claimed it was quick and painless.   

o Westinghouse’ first company is founded in 1886, Westinghouse Electric Company, 
and the first commercial AC power station generates electricity to the village of 
Great Barrington, Massachusetts.  

o Both Edison and Westinghouse competed for the $100 000 prize for creating a 
system which utalised the power of the Niagara River in 1887.   

o In 1893 General Electric Company offered to power the worlds first all-electric fair 
for $100 000 using DC, however Westinghouse received the contract as he offered to 
do it using AC for half the price.  

o As a result of Westinghouse’ successes with the fair (400th anniversary of Columbus’ 
discovery of America, 250 000 lights) and the successful demonstration of 
transmission of a significant amount of electricity was made in Germany (Frankfurt 
to Lauffen 160km with 77% efficiency), AC was used in 1895 to transmit power 
from Niagara Falls to Buffalo. This was the first practical electric train locomotive 
(engine) 



Question 1 
Edison has been described as a “man of his time” he is said to have been the best known American 
during his own lifetime. Tesla has been described as, “the man who invented the future”; he died 
relatively unknown and almost penniless. Discuss the contributions each man made towards the 
development of electrical distribution and world modernisation. Describe the ensuing battle between 
Edison and Westinghouse. 
 
Nikola Tesla immigrated from Yugoslavia to the United States when his attempts to have his AC 
motor constructed in France and Germany failed.  He knew of Thomas Edison and was determined 
that he was the only man who could help him.  Edison, who had already been running DC motors for 
years, took Tesla on board in order to improve his DC motors for the reward of $50 000.  Tesla did 
this only to have Edison laugh and state that Tesla had obviously not understood his American humor.  
Tesla remained unpaid, working as a digger for Edison’s cables until he found the courage to show the 
world his AC motor.   
 
Edison’s direct current had been successful in powering lights and other sources; however this 
electricity could not be run over a long distance.  The Edison Electric Light company had overcome 
this by building power stations every mile to reboot the current.  Using DC also meant that only one 
voltage could be used, resulting in blown bulbs if too high or appliances not working to their full 
potential if too low.  Tesla saw these two problems as ones that could easily be solved.  By 
introducing Alternate Current, voltage could change accordingly and electricity could travel much 
further. 
 
Nikola set up his own lab and worked on sampling his AC motor.  By 1888 he was ready to unveil his 
invention.  George Westinghouse took particular interest in his ideas and appreciated the fundamentals 
of his patterns.  Westinghouse bought Tesla’s patterns for $1 million and a $2.50 commission was to 
be paid to Tesla for each AC motor invention that was sold.  The Westinghouse Electric Company 
was formed and Tesla worked very closely alongside Westinghouse to improve his AC motor. 
 
It was the choosing between AC and DC which resulted in the battle between Edison and 
Westinghouse.  Which of the two were to power the world and who would take credit for this major 
advance in technology?  Edison and Westinghouse set out in competition against one and other in 
order to promote their way as the most effective.  
 
Edison started a campaign against the Westinghouse Electric Company as he saw its use of AC to 
generate its electricity.  He stated that due to its high voltages, it was too dangerous to be used so 
freely.  He demonstrated this to the public by setting up an AC generator connected to a metal plate 
and electrocuting around 12 live animals.  This same year, Edison and Westinghouse competed for the 
$100 000 prize for creating a system which utalised the power of the Niagara River.  
 
Only two years later electrocution was implemented by the New York State Government to be the 
new method of execution.  Thinking this would support his statement, Edison voted for this change.   
Westinghouse however saw this punishment as “cruel and unusual” and would not sell his generators 
to such a cause.   
 
The Chicago World Fair was the next event to continue the battle between Westinghouse and Edison.  
Edison Electric Light Company offered to power the event on DC for $100 000, while Westinghouse 
Electric Company said they would do it for half the price on AC hence gaining the contract.  Edison 
refused Westinghouse to use his one piece light bulbs forcing Westinghouse Electric to invent the 2 
piece light bulb.   
 
The fair was a major success and proved AC current to work efficiently and more conveniently.  It 
was the most amazingly lit event the world had seen.  Although due to Edison’s negative campaigns 



there was still a lot worry about the dangers of AC current.  Tesla invented the Egg of Columbus in 
order to overcome AC’s negative connotations.  The Egg of Columbus showed the rotating magnetic 
field created by AC motors and by pressing a button Tesla showed that by wearing cork soled shoes, a 
flash of electricity could be passed over his entire body with no harmful effects.   
 
With these impressive demonstrations of alternating current electricity, the Westinghouse Electric 
Company was chosen to find a way of utalising the Niagara Falls power.  It had been Tesla’s long 
term dream to show that he could use the Falls power and by experimenting with wheels he was able 
to set up a water turbine which connected to a 5000 horse power generator to provide electricity.   
 
The Westinghouse Electric Company with Tesla’s patterns had won the War of Currents.  Edison’s 
direct current was not to power the world.  It is said that due to a financial difficulty in the company 
Tesla tore up is agreement to receive the $2.50 commission in order to keep the company going.  As 
this remarkable advance in technology has come under the name of the Westinghouse Electric 
Company, Tesla’s contributions have not been as greatly acknowledged.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question 2 
• Gather, process and analyse information to identify some of the energy transfers and 

transformations involving the conversion of electrical energy into more useful forms in 
the home and industry.  (5. Motors are used in industries and the home usually to convert 
electrical energy into more useful forms of energy, RHS dot point 2) 

- In energy transformation energy changes its form.   
- There are many examples which show this in the home where electrical energy is converted 

into: 
o Heat energy in kettles, hotplates, ovens and incandescent lights. 
o Light energy in incandescent lights and television  
o Microwave energy in microwaves  
o Kinetice energy in fans and food blenders 
o Sound energy in loudspeakers (conversion into kinetic energy) 

 
- In industry electrical energy is converted into: 

o Kinetic energy in electric motors  
o Chemical energy in car batteries 
o Chemical energy in electroplating  

 
- The energy lost by transmitting energy at high voltage and low current is much lower than 

that resulting from transmitting at high current and low voltage.  Transformers are needed to 
change the voltages to make this possible. 

 
• Gather and analyse secondary information to discuss the need for transformers in the 

transfer of electrical energy from a power station to its point of use.  (4. Transformers 
allow generated voltage to be either increased or decreased before it is used, RHS dot point 4) 

 
- An alternator is driven by either the:  

o Turbine spun by the force of water  
o Pressure of steam  

- Each alternate produces three phase electricity with voltages up to 25 000V and currents as 
large as 20 000 amperes. 

- Step-up transformers are used to boost the voltage to around 500 000V for distribution to 
power lines forming part of the electricity grid.  

- This increase in voltage decreases current which results in lease heat lose in lines. 
- Transformers are essential for distribution. 
- Distribution requires significant grid infrastructure in power stations, sub-stations (with 

groups of transformers), power lines and towers.  These are expensive to build and maintain. 
- Transformers between the power station and consumer reduce energy losses and gradually 

lower voltage so that it is reduced to 240V by the time it gets to households.  Industry is 
usually 415V. 

 

More info at: 

http://www.energyquest.ca.gov/how_it_works/transformer.html 

http://www.howstuffworks.com/power.htm 

 

 

 
 



Question 2 
Transformers have been said to have catapulted the world into the 20th century. Describe their 
operation and discuss the origins of unwanted heat production. Explain how the chemical energy in 
coal can be transduced into kinetic energy in a smoothie machine analysing reasons for changes in 
voltages and less than 100% efficiency. 
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