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1 The Scientific Revolution 16th-19th c   
was a series of events that marked the emergence of modern science during the early modern 

period, when developments in mathematics, physics, astronomy, biology (including human 
anatomy) and chemistry transformed the views of society about nature.

The Age of Enlightenment (also known as the Age of Reason or simply the Enlightenment) 
was an intellectual and philosophical movement that dominated the world of ideas in Europe 

during the 17th to 19th centuries.
An intellectual movement which began in England in the seventeenth century, but then spread to 

have eventual influence over all sections of the world. ... From its inception, 
the Enlightenment focused on the power and goodness of human rationality, movement 

emphasizing reason, individualism, scepticism, and science. Thinking helped give rise to deism, 
which is the belief that God exists, but does not interact supernaturally with the universe. He 

beginning of the Scientific Revolution, the ‘Scientific Renaissance', was focused on the recovery 
of the knowledge of the ancients; this is generally considered to have ended in 1632 with 

publication of Galileo's Dialogue.

1 Francis Bacon 1561-1626 was a pivotal figure in establishing the scientific method of 
investigation. 2 Galileo Galilei 1564-1642, Astronomer, Physicist & Engineer. 3 Robert Boyle 
1626-1692. 4 Isaac Newton in a 1702 portrait by Godfrey Kneller Comparison of the spectra 

obtained from a diffraction.

The Royal Society 1663 had its origins in A Gresham College in the City of London, was the first 
scientific society in the world.

The 1698 B Savery Engine was the first successful steam engine
Air pump built by C Robert Boyle. Many new instruments were devised in this period, which 

greatly aided in the expansion of scientific knowledge.
Concerning the Two Chief World Systems. The completion of the Scientific Revolution is 

attributed to the "grand synthesis" of Isaac Newton’s(1702) 1687 Principia. The work formulated 
the laws of motion and universal gravitation thereby completing the synthesis of a new 

cosmology.[9] By the end of the 18th century, the Age of Enlightenment that followed Scientific 
Revolution had given way to the "Age of Reflection."

1.                                   2.                                    3.                                 4.

A                                          B                          C
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8 Sir Isaac Newton 1642-1727
was an English physicist and mathematician, who more than 

anyone else, led the world towards scientific revolution.

Newton first compiled his three laws of motion, inertia, F = ma and action-reaction, in his 
1687 work Principia. They describe the relationship between a body and the forces acting 

upon it, and its motion in response to those forces. Newton’s laws were verified by 
experiment and observation for over 200 years and they still remain excellent 

approximations at the scales and speeds of everyday life. They laid the foundation of 
classical mechanics due to which it is also widely known as Newtonian mechanics. 

Classical mechanics describes the motion of bodies under the influence of a system of 
forces and, since Newton, has remained a principal field of study in mathematics as well 

as physics.
In Principia, Newton formulated his law of universal gravitation which states that any two 
bodies in the universe attract each other with a force that is directly proportional to the 

product of their masses and inversely proportional to the square of the distance between 
them. Among other things, the revolutionary law helped in explaining phenomena such as 
the tides and trajectories of comets. Newton’s universal gravitation law was superseded 
by Einstein’s theory of general relativity later, but it continues to be used as an excellent 

approximation of the effects of gravity in most applications.
On 5th July 1687 Newton’s Philosophiæ Naturalis Principia Mathematica, simply known 
as Principia, was first published. In it, with his theory of calculus and laws of motion and 
universal gravitation, Newton provided a revolutionary new mathematical description of 
the Universe. Apart from other things, he combined his laws to explain Kepler’s laws of 

planetary motion. Newton thus removed the last doubts about the validity of the 
heliocentric model of the Solar System. Principia was instrumental in enabling the 

industrial revolution that followed soon and is still useful in non-relativistic technologies of 
the modern world. It is regarded not only as Newton’s most important work but also 

the fundamental work for the whole of modern science.
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15 Alessandro Volta 1745-1827
physicist, chemist and a pioneer of electrical science.                 

He is most famous for his invention of the electric battery.            
In brief he: Invented the first electric battery – which people then 

called the “voltaic pile” – in 1800.

Demonstrating his battery to Napoleon, First Consul of France, 1801
Volta began experimenting with electricity in 1774 while he was a 
physics teacher. After a few years, he switched gears and began 

working with chemistry projects. Volta was the first person to discover 
and isolate the compound methane. Putting the two sciences together, 

he created the voltaic pile, a very early battery.
The Voltaic Pile consisted of discs of copper and zinc separated by 

discs of paper or cardboard (soaked in salt water). Attached to the top 
and bottom of this “Pile” was a copper wire. When Volta closed the 

circuit, electricity flowed through the pile. What transpired after 
his ground-breaking invention is quite ironic. Our last image looks like 

the first lightbulb, one of many inventions to follow.
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17 Electrostatic Electricity 
Hauksbee Generators 1767

Various Examples used in Europe

These devices could have been made by people like Joseph Priestley 
of London, 1733-1804. Generators were among the most important 

instruments in scientific laboratories of the eighteenth and 
nineteenth centuries. Our photograph shows a rare example of an 

original Glass Barrel with a turning handle, leather covered cushion 
and metal comb on a glass rod and mounted on a turned wood 

stand and base.

1767, Jean Nollet, in his 
Lecons de Physique
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22 Michael Faraday 1791-1867
electrical energy into motion

As is so often the case with invention, the credit for development of the electric motor 
belongs to more than one individual. It was through a process of development and discovery 

beginning with Hans Oersted's discovery of electromagnetism in 1820 and involving 
additional work by William Sturgeon, Joseph Henry, Andre Marie Ampere, Michael Faraday, 

Thomas Davenport and a few others.
Using a broad definition of "motor" as meaning any apparatus that converts electrical energy 

into motion, most sources cite Faraday as developing the first electric motors, in 
1821. They were useful as demonstration devices, but that is about all, and most people 

wouldn't recognize them as anything resembling a modern electric motor. There are several 
Faraday motors in the collection.

The motors were constructed of a metal wire suspended in a cup of mercury (See 
illustration at right). Protruding up from the bottom of the cup was a permanent magnet. In 
the left cup the magnet was attached to the bottom with a piece of thread and left free to 

move, while the metal wire was immobile. On the right side, the magnet was held immobile 
and the suspended wire was free to move.

When current from a Volta pile was applied to the wire, the circuit was completed via the 
mercury ( a good conductor of electricity) and the resulting current flowing through the wire 
produced a magnetic field. The electromagnetic field interacted with the existing magnetic 

field from the permanent magnet, causing rotation of the magnet on the left, or of the wire on 
the right. In 1831 simple piece of apparatus based on his copper winding ring and iron rod, 

developing the first ever electrio-magnetic induction ring generator.

Royal Institute Original
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28 Michael Faraday's Magnetic 1831
Laboratory The Royal Institution

Create unique experiences with interactive images, videos & 360° media
https://www.thinglink.com/user/436887500313591809

Original electrostatic generator made by 
Michael Faraday while still a bookbinder’s 
apprentice.
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34 British Underground Coal Mines
1860-1960, last closed 2015

Coal mining is the process of extracting coal from the ground. Coal is valued 
for its energy content and since the 1880s, has been widely used to generate 
electricity. Steel and cement industries use coal as a fuel for extraction of iron 

from iron ore and for cement production. In the United Kingdom and South 
Africa, a coal mine and its structures are a colliery, a coal mine – a pit, and 

the above-ground structures – a pit head. In Australia, "colliery" generally 
refers to an underground coal mine. In the United States, "colliery" has been 
used to describe a coal mine operation, but this usage is less common today.

Coal mining has had many developments over the recent years, from the early 
days of men tunnelling, digging, and manually extracting the coal on carts to 

large open cut and long wall mines. Mining at this scale requires the use 
of draglines, trucks, conveyors, hydraulic jacks and shearers.
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38 Ending the age of Steam with       
NEW Supercritical CO2

may refer to: A period of industrialization in parts of Europe 
between roughly 1770 and 1914. Steam power during the 

Industrial Revolution. History of the steam engine.

The age of steam has generally referred to the use of the 
Steam engine from 1770 to 1914. However, for power 

generation, we have not left the age of steam. It will take 
the next several decades to scale up supercritical CO2 
turbines. The other class of technologies for ending the 
age of steam would be to directly convert fast-moving 

charged particles [from fusion power]directly into 
electrical current. Wind, solar and hydro also do not 

involve steam, but they have not eliminated steam turbine 
power from fossil fuels.
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41 British National Grid
Overhead Lines 400Kv, 275Kv and 132Kv

How does the National Grid work? The National 
Grid network is made of high-voltage power lines, gas 

pipelines, interconnectors and storage facilities that together 
enables the distribution of electricity. ... The DNO who 

distributes your electricity depends on where you live in Great 
Britain.

We play a vital role in connecting millions of people to the 
energy they use, through our regulated utility businesses in the 

UK and US; with principal operations in electricity and gas 
transmission and distribution, as well as National Grid Ventures.
We also understand our responsibilities for future generations, 
so we’re shaping the energy systems that we’ll need in years to 

come. We’re working closely with customers, partners and 
communities to develop solutions to the very real challenges we 

all face as we make the transition to decarbonised, 
decentralised, smart energy systems.

© Mumfordebooks.com/education/at the speed of light

© Mumfordebooks.com/education/at the speed of light 11

Copyright Mumfordbooks-Guides 
2020



55 Hydro-Electric Power Plants
One of the World Biggest

Canadian Rockies, in British Columbia 400 miles from Vancouver has joined a 
group of lakes 150 mile long. With a fall of x16 the high as Niagara Falls. 14 ft. 

tunnels, each generator produces 13,800-volt with an impulse turbine 
capacity of 1,050,00 h.p. Clean energy for domestic and Aluminium smelting.

Hydroelectric power has been generated for over 140 years 
in Britain and was first harnessed in 1878 to power the lights of 

Cragside NT country house in Northumberland.
The Dinorwig Power Station lower reservoir, a 1,800 MW pumped-

storage hydroelectric scheme, in north Wales, and the largest 
hydroelectric power station in the UK
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58 Wind power or wind energy                
is the use of wind to provide the mechanical power through 

wind turbines to turn electric generators and traditionally to do 
other work, like milling or pumping

Wind turbines operate on a simple principle. 
The energyin the wind turns two or three propeller-like 

blades around a rotor. The rotor is connected to the main 
shaft, which spins a generator to create electricity.

At the time of writing, wind power is currently generating 
about a quarter of the UK’s electricity, about the same as 
gas. That’s according to live data taken from the National 
Grid and electricity administrators Elexon. That includes 

both on- and offshore wind generation.
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59 Domestic Solar Panels for UK
For most of the UK there are approx. 4-5 peak sun hours in 

Summer reducing to 1 hour in Winter.1 sq metre of PV module ~ 
115Wp 1 kWp of well sited PV array in the UK will produce 700-800 

kWh of electricity per year.

This simple system can be a very wise investment allowing you to:
Reduce your electricity consumption and your bills

Get paid for the electricity you export to the grid
Protect yourself against rising future energy costs

Reduce your environmental impact
Increase the value of your home

Often the lower price paid for electricity sold compared to 
electricity bought makes it advantageous to make best use of all 

power generated, for example by using electricity during periods of 
high generation. There are many products to help you monitor the 
system and even automatically turn on appliances when you are 

exporting.
In hot countries the deserts could be turned into solar farms.

Reducing our CO2 carbon footprint and helping to clean the air.
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