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What the Industrial Age knew 

 Piero Scaruffi 2004 

Philosophy has only interpreted the world. 

The real challenge is to change it. 
(Epigraphe on Karl Marx tomb)  

Treat a man as he is, and he will remain what 

he is. Treat a man the way he can be 

and ought to be, and he will become as he 

can be and should be.". 
(Goethe) 

"It is reasonable to expect that, with 

the favorable effects of time, 

and of European arts and sciences, 

[the USA] will become the most  

formidable power in the world." 
(the Venetian ambassador to Paris, 1783) 

Like all religions, Reason 

presents itself as the solution to 

the problems it has created 

(John Ralston Saul, 1992) 

ñIt will  take a thousand years for  

the frontier to reach the Pacificò 
( Thomas Jefferson in the 1780s) 
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What the Industrial Age knew 
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The Industrial Age 

1750: There are about 300 states in Germany 

1756: Britain and Prussia declare war against France, Austria and 
Russia ("Seven Years' War")  

1760: Abd Wahhab allies with Muhammad Ibn Saud and founds the 
Saudi state in Arabia, founded on a pure form of Islam 

1770: James Cook lands in Australia and claims it for Britain  

1776: the American colonies ratify the Declaration of Independence  

1789: a popular uprising in Paris starts the French Revolution  

1790: the French Academy invents the "metric" system 

1700-1860: 15 million Africans are sold to the Americas (40 million 
die) 

1795: Poland-Lithuania is divided between Russia and Prussia 

1797-1815: Napoleonic wars 

1800: 2.5% of the worldôs population lives in cities 
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Europe 1815 

http://www.uni-potsdam.de/u/slavistik/diverses/maps/1815.htm 
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World 1813 
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The Industrial Age 
1812-24: Independence movement in Hispanic America 

1830: The worldôs population is 1 billion 

1839: Opium war  (China vs Britain) 

1847: France invades Algeria 

1848: Republican (ñliberalò) movements in Europe 

1848: gold is discovered in California, whose population is 6,000  

1851: the USA has 20,067,720 free persons and 2,077,034 slaves  

1858: collapse of the Mogul empire in India 

1859: Edwin Drake strikes oil in Pennsylvania  

1861: Garibaldi unites Italy 

1861-65: American civil war  

1864: Karl Marx creates the First International in London, a 
coalition of socialist parties from all over the world  

1871: Bismark unites Germany 
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Independence Wars in Latin America, 1826 

Jack Child 

1826 
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Austro-Hungarian empire (1850) 
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The Multi-national European Wars 

Å1756-1763: Seven Years' war: Prussia and Britain win 
against France, Austria, Russia, Saxony, Sweden and 
Spain 

Å1768-74: Russia defeats the Ottomans  

Å1795-1815 Napoleonic wars: Austria, England, Russia, 
Spain, Sweden, Prussia win against France 

Å1787-92: Russia and Austria defeat the Ottomans 

Å1806-12: Russia defeats the Ottomans  

Å1828-29: Russia, France and England defeat the 
Ottomans 

Å1853-56: Ottomans, England and France defeat Russia 
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The Multi-national European Wars 

ÅSeven Years' war 

ïCauses:  

ÅGrowth of the British navy (that aims at 
matching Franceôs) 

ÅGrowth of the Prussian army (that aims at 
matching Austriaôs) 

ïConsequences 

ÅProtestant Prussia becomes a power 

ÅProtestant Britain becomes an empire 

ÅDecline of Catholic France and Catholic 
Spain 

ÅBritish monopoly of the Atlantic slave trade 
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What the Industrial Age knew 

Å Industrial Revolution  

ÅSlave trade 
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What the Industrial Age knew 

ÅTextile inventions 
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What the Industrial Age knew 

ÅTextile inventions 

ï1721: Thomas Lombe (Norwich) 
builds the first factory in the world 
(for silk) 

ï1733: John Kay's flying shuttle for 
the woolen industry (clockmaker, 
Lancashire) 

ï1741: Lewis Paul, having invented a 
mechanical system to spin cotton, 
opens the first cotton mill 
(Northampton) 
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What the Industrial Age knew 

ÅTextile inventions 

ïJames Hargreavesô spinning jenny 
for the cotton industry (Lancashire, 
1767) 

ïRichard Arkwrightôs power-driven 
machinery (spinning frame, 1769) 
and factory system of production 
(the world's first water-powered mill 
at Cromford, Derbyshire, 1771)  

ïSamuel Cromptonôs spinning mule 
(Lancashire, 1779), that combines 
the moving carriage of the spinning 
jenny with the rollers of Arkwrightôs 
water frame 
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What the Industrial Age knew 

ÅTextile inventions 

ïJoseph Marie Jacquardôs weaving machine 

(France, 1804), using ñpunch cardsò to 

program the loom 

(Usher: A History of Mechanical Inventions) 
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The Industrial Revolution 

ÅBritain 

ïJoint-stock company ubiquitous 

ïStabilizing role of the Bank of England (1694) 

ïGlorious revolution (1689) 

ïEfficient and honest government 

ïRule of law (allowing those who made a lot of money 

to keep it) 

ïWeak hold of the guild system 
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The Industrial Revolution 
ÅBritain 

ïThe publicly held corporation (an adaptation of the 
Roman "collegium")  

ÅJoint-stock company (17th c): stock certificates 
are transferrable (i.e. one can buy and sell an 
investment in a company) 

ÅInvestment risk spread by buying shares of 
multiple companies 

Å1834: Britain recognizes the joint-stock company 
as a legal entity (that can sue and be sued) 

Å1856: Britain grants limitation of liability to joint-
stock companies 

Å1864-70: Boom of incorporation in the 
northeastern states of the USA 

Å1890s: Market for industrial stocks 
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The Industrial Revolution 

ÅBritain 

ïThe Middle Ages began a slow process of 

replacing the arbitrary law of the lord with a 

rational system of taxation 

ïFull confidence by capitalists in the system 

reached  the 19th century 

ïThen large immobile factories become feasible 
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The Industrial Revolution 

ÅBritain 

ïEconomic drivers 

ÅShortage of wood shifts focus on coal 

ÅPlenty of streams of water and mills 

ÅTrade with India emphasizes cotton over 

wool but cotton is difficult to spin 
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The Industrial Revolution 

ÅBritain 

First stage: cotton textile factories of 

Lancashire (first powered by 

waterwheels, then by steam) 

Second stage: cast-iron factories of 

Shropshire (powered by steam) 
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The Industrial Revolution 

ÅBirmingham 

ïLunar Society, the most influential scientific 

academy, promotes the importance of machines 

ÅJoseph Priestly 

ÅJames Wattôs steam engine 

ÅWilliam Murdochôs gaslight 

ÅJohn Wilkinsonôs cast-iron boat 



24 

The Industrial Revolution 

ÅManchester 

ïWater mills + coal mines + Liverpool's port + 

technology 

ïMiddle class runs most of the enterprises 

ï200 years of clock-making (cotton mechanics 

were clock-makers) 

ïFirst polytechnic schools 

ïCotton: 0.6% of British industrial output in 1770, 

9.2% in 1801, 25.3% in 1831 (more than 50% of 

the exports in 1830) 
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The Industrial Revolution 

ÅSteam engine 

ïBoom of factories causes high demand for iron 

ïIron has to be smelt with coal 

ïThe demand for coke (coal ridden of its gases that 

enables higher temperatures) increases 

exponentially to smelt iron 

ïProblem: pumping water out of coal mines 
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The Industrial Revolution 
ÅA timeline of industrialization  

ï1776: James Watt improves the steam engine 

ï1779: Samuel Crompton invents the "mule" for the 
cotton industry, which reduces the cost of spinning by 
95% in 20 years 

ï1779: John Wilkinson builds the first cast-iron bridge, 
the first large cast-iron structure  

ï1782: the first steamboat sails the Clyde (Glasgow) 

ï1785: Edmund Cartwright mechanizes weaving (the 
"power loom")  

ï1787: Robert Peel builds an integrated spinning, 
weaving and printing factory 

ï1787: John Wilkinson builds the first iron boat 
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What the Industrial Age knew 

ÅJames Watt (1776) 

ïFuel crisis due to deforestation 

ïCoal is the substitute fuel but 
difficult to extract because of 
water in the mines 

ïSteam engine needed to pump 
floodwater from coal mines 

ïWatt perfects Thomas 
Newcomenôs inefficient steam 
engine  (1712) 

ïWatts engine: reduces coal 
consumption by more than 50% 
(thanks to the "condenser") 
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The Industrial Revolution 

ÅSteam engine 

ï1800s: high-pressure steam engines 

ï1815: steam engine becomes feasible for 

designing locomotives and ships 
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What the Industrial Age knew 

ÅSteam engine 

ïTransition from waterwheel to steam-power  
multiplies the output of textile mills 

ïThe textile industry moves from the riverside 
to the industrial city 

ïSteam-power multiplies coke furnaces for 
cast iron 

ïFreshwater more easily pumped to cities 
improving health 

ïSteam-power revolutionizes transportation 
(train, steamship) 
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The Industrial Revolution 

ÅSteam engine 

ïBefore the steam engine:  

Åwaterwheels (need water) 

Åwindmills (need wind) 

Ådraft animals (need food, vulnerable to disease 
and exhaustion) 

Åpeople (need food, vulnerable to disease and 
exhaustion) 

ïAfter the steam engine: 

ÅPower (steam) can be produced anywhere any 
timeé 

Åéas long as there is fuel (coal) 

ÅIndustrialization favors regions near coal mines 
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The Industrial Revolution 

ÅSteam engine 

ïIndependent of location, time, weather, people 

ïMoves the factory from the countryside (rivers) to 

the city (where there is plenty of labor) 

ïCities become industrial hubs 

ïCast iron becomes the plastic of its time 

ïFirst major innovation in transformation of energy 

since the windmill 

ïBiggest impact on daily life since the printing press 
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The Industrial Revolution 

ÅSteam engine 

ïConsequence: high demand for iron to build steam 

engines 

ïAnd in turn steam engines facilitate the mass production 

of iron 

ïCollapsing price of cast iron makes it popular as a 

building material 

ïJohn Wilkinson builds iron parts for Wattôs engine and 

uses Wattôs engine to make iron 
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The Industrial Revolution 

ÅThe Factory 

ïOne source of power for many machines 

ï1771: Richard Arkwright opens the first factory 
powered by water power (Nottingham, for cotton 
spinning) 

ïLabor force: mostly women and children and a few 
male supervisors 

ï1785: Arkwright installs Wallôs steam engine and 
created the first steam-powered cotton mill 

ïThe location of a factory is no longer based on where 
the waterpower is (rural sites near rivers) but on 
where cheap labor, coal and merchants are: the town 

ï1800: Boulton & Watt have sold 500 steam engines 
mostly to mines but also to blast furnaces and to 
factories and to pump freshwater to cities (Paris, 
1782) 
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The Industrial Revolution 

ÅMachines 

ïMachines convert natural resources (water, coal) into 
work 

ïMachines replace humans: they work 24 hours, no 
holidays, no illness, no mistakes 

ïInanimate sources of energy (water and coal) replace 
animate ones (horses, cattle, humans) 

ÅVirtually unlimited supply of work 

ÅWorkers need little or no skills (ever younger children get 
employed by factories) 

ÅMachines to build ever better machines that require ever 
fewer skills 

ÅThe issues becomes time 
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The Industrial Revolution 

ÅThe textile industry 

ïPowered machinery first used for spinning yarn in the 
cotton industry 

ï1788: 143 watermills in the cotton industry in Britain 

ï1787: Cartwright's power loom  

ïBoom of cheap low-quality cotton garments for the 
lower classes 

ï1829: 55,500 power looms but still more than 200,000 
handlooms 

ïAfter the 1838 depression, the power loom wins 

ï1850: the quality of textiles produced by the power 
loom is almost equal to the handloom's 
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The Industrial Revolution 

ÅThe textile industry 

ïThe industrial revolution is mainly a revolution in 
quantity of goods produced (thanks to the energy 
from coal via steam engines) 

ïTechnology of the industrial revolution: the 
grandchild of the clock, the most sophisticated 
mechanical artifacts (especially the portable watch) 

ïThe industrial revolution causes a revolution in 
transportation because raw materials (e.g. coal) 
need to be transported to the factory and goods 
need to be transported to the market (railways, 
ships) 
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The Industrial Revolution 

ÅIron and steel industry 

ïBefore Watt's steam engine, furnaces have to 
be located close to forests because charcoal 
deteriorates when transported over long 
distances 

ïThe steam engine lowers the cost of mining 
coal, of transporting it and of casting iron/steel 

ï1856: Bessemer converter: cheap steel 

ïPig iron production in Britain: 25,000 tons in 
1720, 125,000 tons in 1796, almost 8 million 
tons in 1880 
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The Industrial Revolution 

ÅThe inventors 

ïInventors are ordinary people, not academics 

and not nobles 

ÅHargreaves (poor weaver), Arkwright (barber, 

the 13th child of a poor family), etc 

ïThe automation of manufacturing begins in 

Lancashire, not at a royal court or at a university 
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The Industrial Revolution 

ÅLabor force 

ïArtisans who lost their source of livelihood 

ïPoor peasants who migrate to industrial cities 

ïUnskilled women and children (the factory does not 

require skills) 

ïA new social class: the proletariat 
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The Industrial Revolution 

ÅLabor force 

ïArtisan's shop: unity of the household and the 

workplace, owner in an expert in the craft (even 

apprentices live with the family of the owner) 

ïFactory: separation of workplace and household, 

social gap between owner and employees 
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The Industrial Revolution 

ÅThe workers 

ïThe worker has to migrate from the town to the city 

ïThe worker is alienated from her natural environment 

and from the rhythms of nature 

ïWealth gap between capitalists and workers 

ïTransition from rural poverty to urban poverty 



42 

The Industrial Revolution 

ÅThe workers 

ïOvercrowded factory towns beget new diseases 
(cholera epidemics of 1832, 1848, 1853) 

ïWorking conditions (long hours, dangerous machinery, 
pollution) shorten life expectancy 

ïJames Kayôs ñThe moral and physical condition of the 
working-class employed in the cotton manufacture in 
Manchesterò (1832) 

ïEdwin Chadwickôs ñThe Sanitary Condition of the 
Labouring Populationò (1842) 

ïFriedrich Engelsô ñCondition of the Working Class in 
Englandò (1844) 

ïPublic Health Act (1848) 

ïGreat Stink of London (1855) 
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What the Industrial Age knew 

ÅThe consumers 

ïMass production factories create consumerism 

ïConsumerism creates the yearning for luxury 

ïThere are neither necessities nor luxuries 

anymore because the luxuries of the previous 

generation automatically become the necessities 

of the next one 

ïThe consumer has to live with the other 

byproducts of technology too: pollution, urban 

chaos 
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The Industrial Revolution 

ÅThe bourgeoisie 

ïFactory owners 

ïRailroad builders and shipbuilders 

ïBankers and insurers 
ÅBarings funds Thomas Jeffersonôs purchase of Louisiana 

ÅBarings funds the indemnity paid by France to Germany 
after the Napoleonic wars 

ÅñThere are six great powers in Europe: England, France, 
Prussia, Austria, Russia and the Baring Brothersò (5th 
Duke of Richelieu) 

ÅñThe Barings are the true lords of Europeò (Byron) 

ïLawyers 

ïImporters of raw materials 

ïExporters of finished goods 

ïEngineers 
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The Industrial Revolution 

ÅIn general: 

ïRising living standards 

ïA constant expectation of progress 

ïShift of economic power from 

landowners/aristocrats/merchants towards 

industrialists 

ïLarge-scale human movement 

ïTransportation revolution (and therefore trading 

revolution) 
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The Industrial Revolution 

ÅIn general: 

ïTraditional values and ways of life become 

obsolete 

ïMany skilled workers find their skills worthless 

ïNew professions and specializations 

ïTechnology is ahead of science 

ïA secular intellectual elite replaces the priest 

ïWomen excluded from engineering and science 
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The Industrial Revolution 

ÅIn general: 

ï12th c - 16th c: Growth of trade drives 

technological progress 

ï18th c: technological progress drives growth 

of trade 
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What the Industrial Age knew 

ÅIndustrial Revolution in Britain 

ïFor centuries the GDP per capita did not change: 
poverty was ubiquitous 

ïThe transition out of poverty started in one 
country: Britain 

ïBritain: 

ÅInstitutions: patents (that encourage inventors) 
and free market 

ÅEnergy: coal and the steam engine 

ÅIron and metallurgy 

ÅFertile land 

ÅInternational trade (ports) 
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What the Industrial Age knew 

ÅIndustrialization in the rest of the world: 

ïThe pace at which a nation developed depends 

on the distance between London and that 

nationôs population centers 

ïIndustrial development takes place only in 

regions that have coal (e.g., not in Africa) 
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What the Industrial Age knew 

ÅThe progress of Industrialization 

ïLong-distance navigation creates a need for 

clockmaking (maritime chronometer) and 

optical instruments (telescope) 

ïThese technologies lead to the steam engine, 

first applied to mining 

ïThe steam engine triggers the industrialization 

of textile industry (the factory), transportation 

(the steamship) and agriculture (in the USA) 
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A Timeline of the Working Class 

ÅTudors and Stuarts (15th-16th centuries): 

paternalistic system of labor  

Å16th century: Poverty becomes an issue  

Å1563: Statute of Artificers:  

ïEnforcement of labor  

ïSeven-year apprenticeship  
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A Timeline of the Working Class 

Å1601: Elizabethan Poor Law (The Poor Relief Act) 

ïPoorhouses for the invalids and blind 

ïHouses of Industry (workhouses) for poor 

people who can work 

ïHouses of Correction for poor people who don't 

want to work 

ïApprenticeship for pauper children 

ïOutdoor relief (money, food, clothing or goods 

in alternative to institutions)  
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A Timeline of the Working Class 

Å1660: Thomas Lawson (Quaker) publishes "An 
Appeal to the Parliament concerning the Poor, that 
there may not be a Beggar in England" (1660)  

Å1662: Act of Settlement and Removal: parish 
serfdom  

ïA person belongs to a parish  

ïRestriction in the movement of poor people 
from one parish to another  

ïPoor people forced to work but prevented from 
looking for work outside their home parish  

Å1688: Glorious Revolution  



54 

A Timeline of the Working Class 

Å1696: John Bellers' utopian Colleges of Industry to 

provide full employment to the poor  

Å1704: Daniel DeFoe proves that eliminating 

poverty would cause an economic catastrophe: 

without poverty people's productivity is lower and 

eventually this will cause famine, and giving poor 

people government jobs takes away cheap labor 

from private companies which in the long-term 

causes economic ruin  
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A Timeline of the Working Class 

Å1763: End of the Seven Years War  

ïBoom of trade (notably of exports)  

ïBut also boom of poverty  

ïFluctuations in trade cause unemployment in 

both rural countryside and industrial towns  

ïOverpopulation causes unemployment  

ïIndustrial towns are a cultural wasteland  

ïThe industrial revolution creates extreme 

wealth but also extreme poverty  
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A Timeline of the Working Class 

Å1795: Speenhamland Law  

ïAbolition of parish serfdom  

ï"Right to live": subsidies guarantee a minimum 
wage to 

ïthe laborer, rural communities given some 
protection from the competition of industrial 
towns  

ïConsequence: Increase in spare time  

ïConsequence: Decline of labor productivity  

ïConsequence: The poor have little motivation to 
get our of poverty  

ïConsequence: Subsidies prevent the 
emergence of a working class movement  

ïConsequence: No revolution in Britain  
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A Timeline of the Working Class 

Å1786: Joseph Townsend's "A Dissertation on the 
Poor Laws" opposes public welfare assistance  

Å1797: Arthur Young's Industry-Houses 
(exploitation of the labor of the assisted poor), 250 
are built with 500,000 inmates  

Å1798: Thomas Malthus' "An Essay on the Principle 
of Population" opposes public welfare assistance  

Å1813: Robert Owen's "villages of unity and 
cooperation" (modeled after Bellers)  

Å1815: Mass unemployment at the end of the 
Napoleonic Wars  
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A Timeline of the Working Class 

Å1830: John Doherty founds the National 
Association for the Protection of Labour  

Å1832: The Great Reform Bill grants voting rights to 
the middle class  

Å1834: Poor Law Reform: the labor market is 
liberalized, outdoor relief is abolished  

ïConsequences: Labor becomes a commodity 
with prices set by the market  

ïConsequence: Competition spawns the 
emergence of a working class movement  

Å1847: Britain enacts the "Ten Hours Bill", which 
Karl Marx hails as the first victory of socialism    

../politics/history.html
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The Industrial Revolution 

ÅThe British agricultural revolution (1750-1850) 

ïNo major progress in farming between the 8th 

and 18th centuries 

ï18th century:  

Ånew tools,  

Åfour-course system,  

Ånew American crops,  

Ålivestock breeding,  

Ålarge-scale farming 
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The Industrial Revolution 

ÅThe British agricultural revolution (1750-1850) 

ïTools 

Å1701: Jethro Tull's horse-drawn drill for 

planting seeds and "Horse hoeing 

husbandry" (1731) 

Å1703: The Rotherham plow 

Å1786: Andrew Meikle's threshing machine 

Å1808: Robert Ransom's iron plow 

Å1827: Patrick Bell's reaping machine 
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The Industrial Revolution 

ÅThe British agricultural revolution (1750-1850) 

ïSelective breeding of livestock 

Å1750s: Robert Bakewell's New Leicester 

sheep  

Å1780s: Robert and Charles Colling's 

shorthorn cattle breed 
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The Industrial Revolution 

ÅThe British agricultural revolution (1750-1850) 

ïNorfolk four-course system (late 17th century): 
fodder crops and no fallow year (1. wheat, 2. 
turnips, 3. barley, 4.clover) 

ïTurnips and clover preserve soil fertility 

ïIncrease in fooder leads to increase in livestock 
(which leads to a meat diet) 

ïIncrease in fertilizer produced by livestock 
(dung-pits to preserve animal manure, 1750s) 

ïAlso large-scale production of new crops, such 
as potato and maize (mid 18th c) 
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The Industrial Revolution 

ÅThe British agricultural revolution (1750-1850) 

ïLand reclamation (clearing of woodland, 
cultivation of upland pastures) 

ïThe Inclosure Acts (1773-1801) allow wealthy 
landowners to purchase common fields from 
poorer farmers who become tenant farmers 

ïAgrarian capitalism (efficient farm 
management): landowners, tenant farmers and 
laborers 

ïMore land available for farming and more 
efficient methods of farming 
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The Industrial Revolution 

ÅThe British agricultural revolution (1750-1850) 

ïThe increase in the food supply causes a 

population boom 

ïEnglish population: 5.7 million in 1750 just like 

in the Roman period, but 16.6 million in 1850, 

and agricultural output expanded with it 

ïThe Agricultural Revolution creates 

unemployment in the countryside, i.e. 

emigration towards the cities, i.e. provides 

cheap labor for the industrial revolution 

ï1850: only 22% of the British workforce is still in 

agriculture 
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The Industrial Revolution 

ÅAgriculture 

ï1810: Nicholas Appert invents canning in glass 

containers 

ï1830s: Metal cans for canning food 
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The Industrial Revolution 

ÅThe north/south cold/warm divide: temperature or 
religion? 

ïCivilization had always thrived in the warm 
regions of the planet (Egypt, Greece, 
Mesopotamia, southern Italy, Indus Valley, 
Yellow River Valley, Islamic world) whereas the 
cold regions were the regions of the 
ñbarbariansò (agriculture/trade vs nomads) 

ïBy the age of the industrial revolution the 
pattern had reversed: northern (colder) 
countries were richer than southern (warmer) 
countries 
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The Industrial Revolution 

ÅThe north/south cold/warm divide: temperature or 

religion? 

ïThe southern countries burned or silenced their 

scientists, such as Galileo 

ïThe northern countries rewarded their Newtons 

ïThe descendants of Newton invented the steam 

engine. 

ïThe descendants of Galileo invented the pizza. 
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The Industrial Revolution 

ÅTransportation revolution 

68  Stephenson's 1829 "Rocket" locomotive 

(Museum of Science, Chicago) 

Napoleonic coach 



69 

The Industrial Revolution 

ÅTransportation revolution  

ï1761: Francis Egerton finances the Bridgewater 
Canal 

ïEnglandôs private sector creates a national 
network of canals to transport fuel and goods 

ï1800: Robert Fulton builds the first steam 
paddleship, the Clermont (propelled by Wattôs 
steam engine) launching the era of steamships 

ï1804: Richard Trevithick builds the worldôs first 
locomotive (ñIron Horseò), launching the era of 
trains 

The Clermont 
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The Industrial Revolution 

ÅTransportation revolution  

ï1812: Henry Bell starts the first commercial 
steamboat service in Glasgow 

ï1819: The "Savannah" (New York shipyard of 
Fickett & Crockett) completes the first 
transatlantic crossing by a steamboat (in 28 days) 

ï1820: The first iron steamship, the ñAnn Manbyò 

ï1830: The worldôs first commercial railroad opens 
(George Stephensonôs Liverpool-Manchester) 

ï1838: Regular transatlantic ship service begins 

The Savannah 
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What the Industrial Age Knew 
ÅElectrical revolution 

ïWilliam Gilbert (1600): coins the term "electricity" 
(from ñelektronò,  the Greek word for amber: amber 
becomes charged by rubbing) 

ïOtto von Guericke (1660): the first machine for 
producing static electricity 

ïRobert Boyle (1675): electric force is transmitted 
through a vacuum 

ïStephen Gray (1729): conductors and 
nonconductors, positive and negative charge 
(electricity flows from one place to another) 

ïPieter van Musschenbroek (1745): invents the 
Leyden jar, a ñcondenserò that can store static 
electricity but discharge it only all at once 
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What the Industrial Age Knew 

ÅElectrical revolution 

ïBenjamin Franklin (1752): lightning is a form of 
electricity 

ïLuigi Galvani (1771) discovers that nerve cells 
are conductors of electricity  

ïCharles Coulomb (1791): law of attraction and 
repulsion 

 

ïAlessandro Volta (1800): battery that transforms 
chemical energy into electricity 

ïThomas Young (1801) discovers the wave nature 
of light 

ïHumphry Davyôs ñOn Some Chemical Agencies 
of Electricityò (1806): chemistry and electricity 
are related 
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What the Industrial Age Knew 

ÅElectrical revolution 

ïHans-Christian Oersted (1820): an electrical 
current has magnetic properties 

ï1825: William Sturgeon invents the 
electromagnet 

ï1831: Michael Faraday invents the transformer 
and the dynamo (electricity and magnetism 
together can produce  motion) 

ïFaraday proves that all electricities (Franklinôs, 
Galvaniôs, Voltaôs) are the same and views 
space as full of electricomagnetic fields (but 
does not use mathematical proofs, only 
intuition) 

ïThe identity of electrical and chemical forces  
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What the Industrial Age Knew 

ÅChemistry 

ïJoseph Black (1755): carbon dioxide 

ïHenry Cavendish (1766): hydrogen 

ïJoseph Priestly (1774): oxygen 

ïHenry Cavendish (1785): water and air are not 
elements but compounds (oxygen+hydrogen, 
oxygen+nitrogen) 

ïAntoine Lavoisier (1777): combustion is a form of 
oxidation (combination with oxygen), water 
contains oxygen and hydrogen 

ïAntoine Lavoisier (1789): conservation of mass (the 
quantity of matter is the same at the end as at the 
beginning of every chemical reaction) 
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What the Industrial Age Knew 

ÅChemistry 

ïAlessandro Volta invents the battery (1800) 

ïJohn Dalton (1803): matter is composed of 
atoms of differing weights 

ïHumphry Davy (1806-8): potassium, sodium, 
calcium 

ïHumphry Davyôs ñOn Some Chemical 
Agencies of Electricityò (1806): chemistry and 
electricity are related 

ïJoseph von Fraunhofer  invents the 
spectroscope (1814) 
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What the Industrial Age Knew 

Lighting revolution 

1792: William Murdoch invents gas lighting  

1812: The London and Westminster Chartered Gas-

Light and Coke Company is established  



77 

The Atlantic Slave Trade 

ÅSugar consumption in Europe 

ï1400: exotic rarity 

ï1700: a necessity, but an expensive one 

ï1800: 4 kgs/year per person 

ï1900: 50 kgs/year per person 

ï(2000 in USA: 30 kgs per person) 
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The Atlantic Slave Trade 

ÅHistory of Sugar Plantations till 1700 

ïOriginally from Southeast Asia, then India 

(ubiquitous by Alexanderôs time), then Iran 

ïGreeks and Romans used honey as a sweetener 

ïArabs acquired sugar when they invade Iran and 

spread it all over the southern Mediterranean in 

large scale operations 

ïCrusaders discovered sugar in Palestine/Lebanon 

and Italians managed sugar operations 

ïMongol expansion and loss of Palestine (1291) force 

the Italians to move operations elsewhere 

ÅCyprus, Crete, Sicily 

ÅLabor-intensive 

ÅCapital-intensive 
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The Atlantic Slave Trade 

ÅHistory of Sugar Plantations 1200-1700 

ïPortuguese possessions 

ÅMadeira (1480s): Italian techniques and capital 

(Sicilian technology and marketing by Lomellino 

family of Genoa), indigenous  labor force (biggest 

exporter of sugar in the world in 1500) 

ÅSao Tome` (1500s): exclusively slave labor, 

faster-growing operations (between 1501-1550 it 

imports more African slaves than Europe or 

America) 

ÅBrazil (1540s): Amerindian and African slaves, 

larger and faster-growing operations (funded by 

Genoese entrepreneurs) 
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The Atlantic Slave Trade 

ÅHistory of Sugar Plantations 1200-1700 

ïPortuguese possessions 

ÅThe combination of sugar and slaves brings 

imperial wealth 

ÅSugar becomes as important as Asian spices 

ÅThe sale of African slaves to Spain helps pay for 

Asian spices 
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The Atlantic Slave Trade 

ÅHistory of Sugar Plantations 1200-1700 

ïPortuguese possessions 

Å1547: The Inquisition forces many Jews to 

emigrate to the American colonies of the Iberian 

kingdoms 

Å1648: Netherlands protects the Jews persecuted 

by Spain and Portugal and gains their knowledge 

and skills in international trade 

Å1654: Netherlands leaves Brazil and the Jews 

spread to the West Indies (Curacao), Surinam 

and North America (New Amsterdam), turning 

them into major operations 
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The Atlantic Slave Trade 

ÅHistory of Sugar Plantations 1700-1900 

ïCaribbean islands, 1700s 

ÅBarbados, Jamaica (English): Estates over 

200 acres, over 100 slaves 

ÅMartinique, Guadelupe , Saint Domingue 

(French): Estates over 1000 acres, over 200 

slaves 

ÅFrom 1713 to 1822 the West Indies lead  

Asia, Africa and North America in 

commodities exported to Britain 

ÅThe Haiti revolution (1791) shifts production 

to North America, Brazil and Cuba 
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The Atlantic Slave Trade 

ÅHistory of Sugar Plantations 1700-1900 

ïUSA Plantations, 1800s 

ÅPopulation not self-sustaining, required 

constant flow of new slaves 

ÅDiversification: tobacco, cotton 

ÅCotton fueled industrial revolution  

ÅLarge-scale, capitalist operations 

ÅSpecialization and mass production 
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The Atlantic Slave Trade 

ÅHistory of Sugar Plantations 1700-1900 

ïBritain 

ÅSugar has become a necessity by 1800 

ÅBritain: 9 kgs per person per year 

ÅFrance: not even 1 kg 

ÅImported sugar indispensable for drinking 

imported tea, imported coffee and imported 

chocolate from imported porcelain 
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The Atlantic Slave Trade 

ÅHistory of Sugar Plantations 1700-1900 
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The Atlantic Slave Trade 

Å700: Zanzibar becomes the main Arab slave trading post in 

Africa 

Å1325: Mansa Musa, the king of Mali, makes his pilgrimage 

to Mecca carrying 500 slaves and 100 camels 

Å1453: After the fall of Constantinople and the loss of their 

eastern trading posts, the Italians turn to Africa for slaves 

Å1482: Portugal founds the first European trading post in 

Africa (Elmira, Gold Coast) 

Å1494:The Treaty of Tordesillas gives Portugal a virtual 

monopoly over the supply of labor from West Africa 

Å1500-1600: Portugal enjoys a virtual monopoly in the slave 

trade to the Americas 

Å1528: Spain issues "asientos" (contracts) to private 

companies for the trade of African slaves 



87 

The Atlantic Slave Trade 

Å1650: Holland becomes the dominant slave trading country 

Å1700: Britain becomes the dominant slave trading country 
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The Atlantic Slave Trade 

Å1750s: Britain transports 200,000 African slaves per 

decade to North America 

Å1750s: Brazil imports 170,000 African slaves (50% from 

Luanda) to the ports of Rio and Bahia and exports 

salsaparilla, coffee, tobacco and alcohol 

ÅBritain defeats France in the Seven-years War (1756-

63) in India, Canada and Africa 

Å1758: Britain captures French ñfactoriesò in Africa 

ÅMore than 60% of all slaves are still employed in sugar 

plantations 

ÅSpain is producing most of the worldôs sugar but its 

people are too poor to buy it 

ÅMostly triangular trade (Africa-Europe-America) but 

also direct (Angola-Brazil) 
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The Atlantic Slave Trade 

Å1760s: Britain transports 250,000 African slaves from 

Benin, Niger Delta, Loango 

Å1760s: Brazil imports 160,000 African slaves 

Å1767: French colonies export more sugar than British 

colonies and import slaves mostly from Loango 

Å1770s: Saint-Dominique imports 40,000 slaves a year 

Å1780s: 750,000 African slaves transported to America 

Å1781: An English ship in trouble throws 132 slaves 

overboard to claim the insurance on valuable goods 

(not redeemable if the slaves had died a natural death) 
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The Atlantic Slave Trade 

ÅTrivia: the death rate among the white crews of the 

slave ships (20-25%) was higher than the rate among 

black slaves (15%) because slaves were more valuable 

than sailors 
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The Atlantic Slave Trade 
ÅAbolitionists 

ïQuakers of England and the USA 

ïCharles de Secondat Montesquieu: ñDe l'Esprit des 
loisò (1748) 

ïAnthony Benezet: ñObservations on the inslaving, 
importing and purchasing of Negroesò (1760) 

ïWilliam Blackstone: ñCommentaries on the Laws of 
Englandò (1769) 

ïJohn Wesley (founder of Methodism): ñThoughts 
upon Slaveryò (1774) 

ïAdam Smith: ñThe Wealth of Nationsò (1776) on 
purely technical grounds (slavery is a restraint on 
individual self-interest) 

ïGuillaume Raynal: ñHistoire des deux Indesò (1770) 
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The Atlantic Slave Trade 

ÅAbolitionists 

ïWilliam Paley: ñMoral Philosophyò (1785) 

ïThomas Clarkson: ñAn Essay on the Slavery and 

Commerce of Human Speciesò (1786) 

ïCommittee for Effecting the Abolition of the Slave 

Trade, London (1787) 

ïFrench Revolutionaries (1789) 
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The Atlantic Slave Trade 
Å1780: Pennsylvania abolishes slavery 

Å1791: Successful slave insurrection in Haiti 

Å1807: Britain outlaws slavery 

Å1820: The king of Ashanti inquires why the Christians 
do not want to trade slaves with him anymore, since 
they worship the same god as the Muslims and the 
Muslims continue the trade like before 

ÅMuslims believed that outlawing slavery was yet 
another Christian attack on Islam (slavery is allowed by 
the Quran)  

ÅFrance believes that Britain does not need slaves 
simply because it has a virtually infinite labor force in 
India, whereas France has to rely on slaves or succumb 
to Britain 
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The Atlantic Slave Trade 

Å1814: Britain leads the anti-slavery movement 

Å1831: Slave insurrection in Jamaica 

Å1840: World Anti-slavery Convention in London 

Å1845: British ships are authorized to search Brazilian 

ships for slaves 

Å1848: France abolishes slavery 

Å1850s: David Livingstoneôs expeditions reveal the 

extent of the Arab slave trade to the British public 

ÅBrazilian and Cuban slave trade still prosper 
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The Atlantic Slave Trade 

Å1851: The population of the USA is 20,067,720 free 

persons and 2,077,034 slaves 

Å1865: the Union defeats the Confederates and slavery 

is abolished in the USA  

Å1873: Britain forces Zanzibar to outlaw the slave trade 

Å1888: Brazil abolishes slavery 

Å1890: The Brussels Conference Act forbids the 

European powers from tolerating in slavery 

ÅThe African slave trade continued with the Arabs 
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The Atlantic Slave Trade 

Å By trading country  

ïPortugal/Brazil: 4.6m 

ïBritain: 2.6m 

ïSpain: 1.6m 

ïFrance: 1.25m 

ïHolland: 0.5m 

ïU.S.A.: 0.3m 

Å By destination 

ïBrazil: 4,000,000 35.4% 

ïSpanish Empire: 2.5m 22.1% 

ïBritish West Indies: 2m 17.7% 

ïFrench West Indies: 1.6m 14.1% 

ïBritish North America: 0.5m 4.4% 

ïDutch West Indies: 0.5m 4.4% 

ïTotal 1500-1900: 11,328,000 100.0% 

Å By century 

ï1500-1600: 328,000 (2.9%) 

ï1601-1700: 1,348,000 (12.0%) 

ï1701-1800: 6,090,000 (54.2%) 

ï1801-1900: 3,466,000 (30.9%) 
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The Atlantic Slave Trade 

ÅOrigins of black slaves 

ïSenegambia: 5.8% 

ïSierra Leone: 3.4% 

ïIvory Coast: 12.1% 

ïGold Coast (Ghana): 14.4% 

ïBight of Benin (Nigeria): 14.5 

ïBight of Biafra (Nigeria): 25.1% 

ïCameroon- Angola: 24.7% 
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The Atlantic Slave Trade 

ÅSlavery in Africa: prisoners of war used as 

domestic servants (humane, not racist) 

ÅSlavery in Arabia: African captives used as 

domestic servants and small-business helpers 

(humane, racist) 

ÅSlavery in America: African captives used for 

mass (plantation) labor (dehumanized, racist) 
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The Atlantic Slave Trade 


