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THEME 1

Debatably the most important
development in human history of the la
10,000 years, thadustrial Revolution

radically altered European economy b
providing steam power for factory
production and transportation
developments. The textile, coal, and irt
Industries were the epicenter of the
revolution.




1. Overview of the Industrial Revolution
A. Machines began to replace significan
human and animal power In the
production and manufacturing of goo«
A Steam engine for producing textile
the 1780s was the turning point
B. Europe gradually transitioned from an
agricultural and commercial society In
modern industrial society
1. As late as the 1830s only a small
fraction of British working people
were employed In factories.
2. By midl9th century, industrialism
had spread all across Europe




The economic ct
Revolutiond di d
movement to revolutionize life In
Europe and western civilization.

A Not since the development of
“agriculture during Neolithic times
had there been such a radlcal che

In society.



I|. Roots of the Industrial Revolution
. A. Commercial Revolution (150000)

1. Spurred economic growth of
Europe and brou
o f Expl orati on¢

i OPri ce Revol u
production

3. Rise of Capitalism

“a. Surplus money used for investr
IN ventures to make a profit

b. Middle class provided leadersh
for the economic revolution (e.c

charter & joinistock companies)




4. Scientific Revolution produced the
first wave of mechanical invention
‘and technological advances.

5 il necriease i E
provided larger markets



B. Protelndustrialization

1. Rural industry was fundamental to
growing economy in the18entury

2. The cottage 1 n
systemo

a. Merchanrtapitalists provided raw
materials to rural families who
produced finished or sefmished

- products and sent it back to the
merchants for payment

b. Merchants sold goods for profit
c. Wool cloth was most important
d. Essentially a family enterprise




3. Problems with the cottage industry

a. Disputes between cottagers and
- merchants over weights of mater
and quality of cloth

b. Rural labor unorganized and diffi
to control

c. Merchantapitalists thus searchec
for more efficient methods resultir

“In growth of factories and the
Industrial revolution

4. Results
a. Families supplemented their Incc
b. Diversification of goods




5. Cottage industry flourlshed first in
England

6. Proteindustrialism technology (priol
to steam engine)

a. 1733, John Kay: flying shuttle

~ enabled a weaver to throw the
shuttle back and forth on a loom

with one hand

s,




b. 1764James Hargreaveswvented the
spinning jenny which mechanized tr
spinning wheel so that eight spools
thread could be spun simultaneous|




€. 1769, Richard Arkwright invented t
water frame which improved thread
spinning
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d. 1769, Richard Arkwright invented tl
water frame which improved thread
spinning

A Resulted in virtually all cotton
- spinning being done In factories




They had all the factors of

production needed to

support the Revolution:

A Large population of
_workers

A Expanding economy
A Political stability

A Extensive natural resourc
A Water power and coal to fu

the new machines

Alron ore to construct
machines, tools, and
buildings

ARivers for inland
transportation

A Harbors from which
merchant ships set sall

So W hy
England?
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1he I K m England: Why? MAGIC!

M arketsabroad

- Many colonies for raw materials and to sell finished
products

A Maritime strength to protect them!

griculturaRevolution
A Lager population from increased food supply
G& Relocation of population to urban centers after enclos

overnmenprotects of private property/entrepreneurs
- Bourgeoisie In parliament
I- Government supports risk
ron and Coal deposits
apital
- People had $ after commercialization
- These people were willing to make risky investments
- National bank




lll. England was first country to industriali
A. Began in the 1780s (not complete u
the 1830s at the earliest)
A Had no impact on the Continenta
until after the Napoleonic wars
B. Economic and social factors
1. Land and geography
a. Geographic isolation from the
Continental offered protection
b. Good supply of coal and iron
c. Waterways offered a source of
alternate power and navigable
transport for trade and
communication




d. Industrial Revolution grew out of
Engl andodos expand
Atlantic economy of the 18th centur

A The growth of the Royal Navy an
the development of ports provide
- protection from foreign invasion
and | ater ail ded
empire.




2. The Agricultural Revolution was vital
to the Industrial Revolution.

a. The supply of cheap and abundan

labor emerged as the enclosure
movement forced many landless
farmers to move to towns and citie

b. The revolution in agriculture made
possible for fewer farmers to feed
larger numbers of people.

c. More people were freed up to worl
factories or in the distribution of
other goods and services.

d. People moved around in search of
land or other forms of employment




3. Large supplies of capital were avail:
due to over two centuries of profitak
commercial activity.

a. England avoided many costly wal
b. British merchants and gentry had

prospered during the numerous w
on the Continent.

c. The govot &est
Englandin 1694t he coun
central bank.

d . |l nsurance com
London, provided some degree
protection from commercial failure




Inventiopd Led o Success

AThanks oreneurs ".erson who
takes on‘the<fisks of rlinming a business
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4. Entrepreneurs

a.Class of inventive highiyotivatec
peoplewho possessed
technological skill and were will
to take risks.

b. Many young men from the gent
undertook careers in business.

A Middle class could rise into t
nobility from the wealth
created In business.

c. Calvinists in the middle class w
dri ven by t he
et hi céb




5. Colonial Empire

a. Gave Britain access to raw
materials needed for developmi
of many industries

b. Growing market for English goc
occurred In Its colonies, buttres
by the African slave trade

6. Role of government
a. Govot was sy
development and its financial
Institutions made loans availabl




b. Limited mona
did not stifle the growth and
expansion of the middle class

c. Stable government

A Successf ul
not leave England devastatet
A House of C

iInstrument of the middle clas
to gain govot
secured middle class loyalty

A Parliamentary legislation was
favorable towards the growth
of industry



C. Growing demand for textiles led to th
creation of the \
(e.g. iIMancheste)

1. Constant shortage of thread in the
textile industry focused attention ot
ways of improving spinning.

2. Proteindustrialization facilitated
Increased production

3. The steam engl
textile production was perhaps the
event of the industrial revolution

4. Metallurgical industries flourished :
they provided the machinery




Manchester, 1851
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OFrom this foul drain
industry flows out to fertilize the whole world. F
this filthy sewer pur
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AVERAGEAGE AT DEATH

Gentry/

. Farmer/Trader Labor/Artisan
Professional

Rural
Districts

Rutland
Bath

Industrial
Distracts

Leeds

Manchester




5. Results of new technology
a. By 1790, new machines produce
~ times as much cotton yarn as 17
b. By 1800, production of cotton
t hread was Engl
Important industry
A By 1820, cotton was almost ¥4
Brital nd0Os expo
A By 1850, England produced m
t han 1 worl dos
c. Cotton goods became cheaper a
enjoyed by all classes.
A Poor people could now afford
wear cotton slips and underwe



D. Steam engines and coal

1. Use of coal to power steam engine
was one of the hallmarks of the
Industrial revolution

a. The revolution in energy involvel
transition from woodburning to
coatburning/

b. By 1850, England produced 2/3
the worl|l dos <coec
2. The steam engine

a. Thomas Savory (1698) and Tho
Newcomer{(1705) invented stean
pumps to pump water out of min




A Steam Engine

d Powered the industrial
revolution

A Four Major Effects
& 1. Cheap Transportati@

0 2. Created thousands o
new jobs

d Mining & Manufacturing

0 3. Boosted other industries,
such as agriculture and
fishing

0 4. Encouraged people to
take jobs farther away from
home




b. James Watinvented and patented
the first efficient steam engine (17
A By the late 1780s, the steam
engine was used regularly in
production in England.

A The steam engine was the mo:
fundamental advance In

technology.







arly Steam Ships
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Photo # NH 85562-KN  S.S. Great Eastern.  Artwork by T.G. Dutton




c. The iron industry was radically
transformed by steam power.

A Rising supplies of coal boosted i
production and gave risehteavy
iIndustry: the manufacture of
machinery and materials used In
production.

A Iron makers switched over rapidl
from charcoal to coke in the
smelting of pig iron.




A Henry Cortin the 1780s develope

the puddling furnace which refinec
- pig iron with coke. |

A Cort also developed healnty
steampowered rolling mills capab|
of shaping finished iron into any
shape or form.

A By 1850, England produced more
t han half (00 B o
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E. Transportation Revolution
1. Made possible by steam power

2. Necessary to distribute finished
goods and to deliver raw material
factories

3. Canalsystems were important in
completing basic needs of relatec
Interdependent industries: railroac

“steel, and coal

4. Construction of hatsurfaced road:
pioneered byohnMcAdam (1756
1836)

A Significantly improved land trav



5. Steamboats: 18&90 ber t F
steamboat, th€lermontaveled
~ upriver from New York City
a. Used an importedoultonand
Watt steam engine
~b. Made tweway river travel possil
and travel on the high seas fas
c. 1838, first steamship crossed t
Atlantic Ocean




6.Ral |l roads (the

a. 1803, the first steam wagon wi
used on the streets of London

b. Steam wagon was adapted fol
on rails

c. 1825George Stephensomade
the railroad locomotive
commercially successful

A By 1829, widely used in
England




A In 1830, his locomotive, the
Rocketraveled the Liverpool
Manchester Railway at 16mph.

oWorl dos f i1 r st
as It was in the heart of
industrial England

— T -
—— -
—— —t e

A replica of theRocket
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The opening of the Lividigpubiester Railroad in 1830.
| 1 ne Dbecame-<itymilevaywara fed td a s
wave of railroad building.




d. Many private companies were qui
organized to build more rail lines |
the 1840s

e. Impact of the railroad

A Greatly reduced the cost of
shipping freight on land

A Created a growing regional an
national market spurring increa
iIndustrial productivity to meet
larger demand

A Facilitated the growth of an urk
working class who came from t
countryside




J. M. W. Turner:Rain, Steam, and Speed The
Great Western Rallwa)l 844
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This romantic painting illustrates the perceived view of
rail roadbés -$8iemuwly. i n t




Honore Daumier: 7he Third-Class
carriage, 1862




F. Great Britain by 1850
lProduced 2/ 3 of
2 Priosgiucoeds ov.eil
3. Produced mor e

cotton cloth
4. GNP up 350% between 1801 & 1¢
A 100% growth between 1780 & 1
A Populatiorincreaseérom 9 million
In 1780to 21 millionin 1851
5. Per capita income increased almo
100% between 1801 and 1851
6. The economy increased faster the
population growth creating higher
demand for labor




Relative Levels of Industrializ ation, 1750-1900
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The Cr stal Palace
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The Crystal Palace was built for the 1851 internati
| t was I ntended to s

militar



The Crystal Palace was about 1/3 mile long ¢
800,000 square feet inside the structur




The Great Exhibitions Britain im 1851

A Great Exhibition heralded by
Prince Albert to display Britaia
wealth

A GB had organized the first
industrial fair in 1851 at
Kensington in London in the
Crystal Palaceyhich was made
especially for the event.

I Palace was made of glass ar
steel as a testament to Brit
engineering superiority.

I Covered 19 acres, housing
100,000 exhibits!

I Even featured a tree inside,
symbolic of mars
domination over nature




Britain Showing Oft

A 6 million people
visited the exhibition
over a 6 month period @& |
i traveling from other SN © |*
areas in GB or from siw
around the world.

A England had indeed
become the
workshop, banker
and trader of the
world.

A Produced half of
world s coal and
manufactured goods.




The Crystal Palace (1851)
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FTER THE FIRE: AN AIR PHOTOGRAPH, FROM THE SAME POINT OF VIEW, SHOWING THE VAST MASS OF WRECKAGE AFTER THE BULK OF THE CRYSTAL PALACE HAD CRASH
AND ONLY THE TWO TOWERS (THE SOUTH ONE HERE SEEN ON THE LEFT) REMAINED STANDING.
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Industrialization of Europe by 185
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lll. Continental Europe began to industria
after 1815
A. Parts of the Continent had not been
behind Britain in the 1780s
1. Cottage industry grew In certain &
2. Copy of English industrial technig
B. The Napoleonic Wars hindered
economic growth on the Continent
1. Trade disrupted, runaway inflation
and reduced consumer demand
2. Access to British machinery reduc

3. By 1815, continental countries fur
lagged industrially than in 1789
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£ Y The “British Miracle

@ A European nations on the mainland
. yearned to adoptthe British .4 .
Miracle

#| A First areas on the continent to be
Industrialized: Belgium, France, and
2. . the German states.

s A Generally, industrialization moved
. west to east, north to south In
Europe.
== 4 .| AAll other areas had to wait until after
FamiEeEy 1850, due to a number of troubles




N

Industrialization Stru¢

iR on Mainland

iiae- A Despite achieving population growth, agricultural
N reform, expansion of cottage industries and incre;

foreign trade, continental countries did NOT have

the advantages England did and lagged behind.

I Poor roadways and river tolls hindered
transportation of raw materials/finished
products.

I Guild control over industries
I Investors unwilling to make risky investmen

I French revolution/Napoleonic Wars destroy
trade networks and decimated the working
population

oles

0
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British Snobs

Wi | ASeparation of GB from the continent
Y& eventually put continent at a disadvantz
In terms of having access to machinery

I Brits were resistant to sharing their secrets

I Some Brits took their knokaow to the
continent

Amade a financial killing with their new
technology

Aexploited the less knowledgeable
continental industries

I Some continent dwellers resented British
snobbery
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C. After 1815, continental Europe beg:
to catch up to Britain industrially

1. Studied and a
mistakes during early industrializa

2. Industrialism differed in each cou

a. Belgium, Holland, and France
began shortly after the Napolec
Wars

b. Germany, Austria, and ltaly
developed in the mitBOOs

c. Eastern Europe and Russia
developed in the lal®" century
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3. Borrowed British technology, hire
British engineers, and attracted
British capital

4. Used power of strong sovereign
central governments and banking
systems to promote native industr

a. Belgium: in 1830s, pioneered tl
organization of big corporation:
with many stockholders.

A Banks used money to devel
Industries and thus became
Industrial banks.







b. Banks in France and Germany
became important in the 1850s
developing railroads and
companies in heavy industries.

A Crédit Mobilier of Paris was
the most famous

o0 Helped build railroads all
over France and Europe
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5. Britain failed to maintain a monoy
on its technical advances

6. Tariff policies in continental Euroj
protected native industries

a. France enacted high tariffs on
British goods

b. Germany: 1834, tb@®//verein
was a tariff on neerman
Imports to encourage capital
iInvestment in German industry

A Established a free trade zone
and a single uniform tariff we
levied against foreign countri



D. Most significant result was increaset
production and availability of
manufactured goods.

Relative Share of World Manufacturing Output,
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Per Capita Levels of Industrialization, 1750913

1750|1800 1830| 1860| 1880| 1900|1913

Britain 10 |16 |25 |64 (87 |100 |115
Belgium 9 10 |14 |28 |43 |56 |88
United States 4 9 14 |21 |38 |69 [126
France 9 9 12 (20 (28 |39 |59
Germany 8 38 9 15 |25 |52 |85
AustriaHung | 7 7 8 11 |15 (23 |32
Italy 8 8 8 10 (12 |17 |26
Russia 6 6 I 8 10 |15 |20
China 8 6 6 4 4 3 3
India I 6 6 3 2 1 2
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' Luddites smashed fran = P =
that made automated
weaving possible.
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Modern Usage:
= Antitechnology



University of

Glasgow

s
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WA ET M

« Scottish universities W
-~ emphasized science and the
mechanical arts.

~ Oxford and Cambridge emphasized

A oo e 80 theology and the humanities.
5 _VIA VERITAS VITA | ¢
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James Watt (U. of Glasgow)
made the existing steam
engine (which was being
used at Scottish universities
for experiments) more
efficient.

~ A preserved Watt engine at
Loughborough University
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'~ The Malthusian Dilemma
Growth of Resources and Population

Generations



&&3 population Growth

D. Ricardo, /ron Law of
Wages

Higher wages will only
result in population
growth. Therefore,
workers should only be
paid subsisternncewages.




HUMAN POPULATION
GROWTH CHART

(inchuding projections)
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