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- Industrial Revolution—Great Britain 1730-1850 - -

T Somiier] | | WHY THE INDUSTRIAL REVOLUTION

S B— \ HAPPENED IN GREAT BRITAIN
_B0km )

Great Britain 1850

@ Abundance of natural resources. Rich deposits
of coal and iren ore helped the development of
the coal and iron industries, British overseas colo-
nial possessions provided raw cotton, helping the
development of the textiie industry.

® Geographical advantages. Good harbors and
rivers made fareign trade and transportation of
bulky goods relatively easy. Rivers also provided
water power before steam power was invented.

@ Abundance of labor. New farming technigues and
enclosures created unemployment among

) agricultural workers, leading many to migrate to the
&y .
IRELAND towns where they provided a cheap labor supply.

& & Capital. A wealthy entrepreneaurial class had the
finance and business skilis to set up new
industries. Low bank interest rates encouraged
entrepreneurs to develop new industries and
manufacturing processes.

@ WMarkets, Demand from two large markets
benefited manufacturing industry: a growing and
increasingly wealthy domestic population, and the
British colonial population. (Colonists were
compelled by law to buy British goods.)

& Government. The parliamentary system was
dominated by people with an intsrast in the

success of industry. Governments passed
Coalfields Y Cotton factories legisiation enabling the building of roads, canals,
& lron ore fialds and railways; kept taxes low; and created the
- Major industrial ] patent system to protect inventors from having
areas Bl Woolen factories others steal their designs.
and handicrafts

& Inventions. New inventions allowed mass
production (production of identical articles in large
quantities) to become a normat feature of industry
by the 1870s, e.g., the invention of powered
looms in the textile industry.

Coal, lron, and Cotton Producticn
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EFFECTS OF THE INDUSTRIAL

) & | | REVOLUTION
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Gk @ Workshop of the World, Britain became the
Coal Production in Tons world’s first industrialized nation. Britain
dominated world trade in manufactured goods
untii the 1900s and became known as the
"Workshop of the Worid."

lren

Year

;080 & Spread of industrialization. The textile industry
I T T T 3 : T b1y
0 S P o© o o0 was the first to be industrialized and was Britain's
Pk NS PN oo sl fastest-growing export industry. The factory system
A A - i and use of powered machinary spread to cther
o Yy 8p
Iron Production ir Tons British industries and to other parts of Europe.

Cotton

— 1760 (B 8,000
1800
1850 B

@ Changes in empleyment. Manufacturing industry
replaced agriculture as the dominant economic
activity in Britain. Between 1780 and 1840, the

o . percentage of the working population employed in

; ‘ o ! 06 Qg o agriculture declined from 52 percent 1o 29 per-

,\QGP lgop 3@9 @“‘“ cent; in manufacturing and refated industries it

Cotton Production in Tons rose from 24 percent to 47 percent.

Yea
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" The Factory System—Great Britain 1733—1861:_

_EVENTS

1733 John Kay invents the flying
shuttie {1), a moving wooden
component to which yarn is
attached, allowing weavers to work
twice as fast as before.

1764 James Hargreaves invents the
spinning jenny {2), a new spinning
wheel that allows a spinner to work
up to 8 threads at a time (jater,

BO threads).

1769 Richard Arkwright invents the
water-frame (3}, which uses water
power (later steam) to drive spinning
wheels making strong, thick thread.
The water-frame graduaily replaces
hand-operated machines.

1771 Richarc Arkwright builds the
first water-powered cotton-spinning
mill in Cromford, Derbyshire.

1778 Samuel Crompten invents the
spinning mule (4), which makes
high-quality strong, fine thread.

1786 Edmund Cartwright invents the
power loom (B). This machine, pow-
ered by water {later steam), speeds
up weaving. Machinery is now too
large for weavers to work at home.
Demand for cotton grows.

1785 Steam engines are first
instalied in cotton factories. Steam
hegins to replace water as a power
saource for the new machinery.
Factory locations no tonger restricted
to sites by rivers.

1793 American Elf Whitney invents
the cetton gin (8) for separating cot-
ton fibers from seads. The machine
makes it possible for slaves on
American plantations to produce ten
times more cotton per day. imports
of cotton increase.

1833 Factory Act. Texiile factory
owners can no longer employ chil-
dren under ning years of age.
Children under 13 to work a maxi-
mum of 8 hours per day and to
receive 2 hours of education per day.
Factory

inspectors are employed to supervise
implemeantation of the act.

1844 Factory Act. Women are not
permitted to work mare than 12
hours per day in textile factories.

By 1861 Around 400,000
power looms are in use in Britain,
most in large faciories,

DEVELOPMENT OF THE FACTORY SYSTEM

CAUSES
@ Demand across Europe for cloth {particularly
cotton cloth) from the increased population
@ Invention of new machines (the water-frame and
power loom) using water and later steam
power—nachines too expensive and toc large
to be set up in workers’ homes

THE FACTORY SYSTEM 18th century

@ Large numbers of workers brought together
under one roof

® Division of Iabor, with each worker involved in
one stage in the making of a product (in earlier
“factories” each laborer funclioned independent-
ly to produce goods from start to finish)

@ Use of machinery instead of simple tools, aiding
mass production of goods (production of large
quantities of identical goods)

@ Quicker, cheaper, and more efficient production

IMPACT

@ Deciine of the domestic system {in which
peasant workers given raw materials produced
goods from start to finish at home; their
employers paid them for the goods they
produced and sold the finished articles)

& Growth of the British textile industry and spread
of the Industrial Revolution in Eurcpe

@& Invention of machines and technigues making it
possible to extend the factory system to other
industries (e.g., firsarms)

CHARACTERISTICS OF THE
FIRST FACTORIES

Location

@ Northern England and central Scotland

@ Built near rivers that couid supply water powst to
run the machines

Owners
@ Wealthy textile merchants and landowners

Labor

@ Workers came from the poorer classes. In 1835,
around 11 percent were under 13 years; 20 percent
were 13-18 vears; 36 percent were adult females;
33 percent were adult males.

Conditions -

& 12-14 working hours a day

& Unhealthy and unsafe conditions—many workers
injured by the machinery

Gioods produced
& Mainly cotton and woolen cloth

Faw materiais

@ Cotton was shipped from cotton plantations
worked by slaves in the southern United States.
Wool was produced in Great Britain,
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- British Iron and Steel Production 1700-1913

IRON

DEVELOPMENTS IN IRON AND STEEL MANUFACTURE

DESCRIPTION OF PROCESS

PRODUGT (AND USE)

Charcoal blast furnace
Method in use since
14th century

Charcoal, iron ore, and limestone are burnad in
a furnace and blasted with air from water-
powered bellows.

Pig iron, made into cast iron
{for kettles, pots); small
amounts made into wrought
iron (for nails, tools)

Cole blast furnace
Abraham Darby [, 1709

Coke, iron ore, and limestone are burmed in a
furnace and blasted with air from beliows
powered by water (or steam after 1727).

Good-quality pig iron; small
amounts made into wrought
iron and steel

Puddiing furnace
Henry Cort, 1784

Pig iron is remelted in a furnace and stirred
with long rods {puddied) to mix in air, causing
impurities to be burned off, Heavy rollers
squeeze the cooling iron into rods, also
removing impurities,

High-quality wrought iron for
cables, machinery, raitway
couplings, chains)

Giichrist-Thomas method
Sidney Gilchrist Thomas
and Percy Carlyle Gilchrist,
1876

Coke, iron ore, and limestone are bumed in a
blast furnace lined with magnesium oxide,
which chemically combines with and draws off
phospherus and sulfur impurities in the ore.

High-quality pig iron from
impure iron ore {used in
Bessemer and Siemens steel
processes)

STEEL

DESCRIPTION OF PROCESS

PRODUCT (AND USE)

Crucible Stee!
Benjamin Huntsman, 1740

Small amounts of pig iten are heated intensely
in a crucible for long perieds. Carbon and
manganese are added.

Small ameunts of high-guality
steel (for swords, razors,
knives)

Bessemer Converter
Henry Bessemer, 1856

Pig iron is melted, tipped into a shallow basin,
and blasted with jets of air to burn off
impurities. Carbon and manganese are added.

Good-guality steel (for
machinery, ships,
raibway tracks)

Siemens Method
Friedrich Siemens, 1861

Pig iron is melted in an open hearth and
blasted with iets of preheated air and burning
gases to burn off impurities. Carbon and
manganese are added.

High-quality steel (for
machinery, ships,
railway tracks)

DEVELOPMENTS IN
FUEL

1700 Charcoal

Charcoal used in all blast
furnaces. It is produced by
slow-controlied burning

of timber.

1709 Coke-fired

Abrabam Darby | uses
coke in his blast furnace at
Coalbrockdale, Shropshire.
Coke is produced by
intense heating of coal in a
tow-oxygen environment to
vaporize sulfur and

other impurities.

1828 The Hot Biast
Scaotsman James Neilson
discovers that if air blasted
i- into iron smelting furnaces
is preheated, ordinary
uncoked coal can be used
as a fuel.

Blast furnace JRON AND STEEL PRODUCTION
1740-1913
{1000s of tons)
Fire-resistant Year fron Steel
Access stone and
ramp firebrick lining 1740 19 -
1760 38 -
1788 76 -
i 1796 140 -
1806 288 -
1830 759 -
1850 2,464 -
1870 6,720 1,232
| 1884 8,736 2,128
e 1890 8,960 3,976
5’5 1500 10,080 5,488
| 1908 10,978 6,720
Sand bed (when the Air fed by 1910 11,200 7,280
melten iron is tapped bellows 1913 11,536 8 524
it runs into molds through the :
shaped in wet sand) blast hole
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_Early European Railways 1804-1880

Investment in transport before 1830 was B EUROPES
directed toward improving roads and building i

canals. The building of railways between 1830 RAIL NETWORK, 1848
and 1880 brought a transport revolution to

Europe. Thousands of workers called
navigators (“navvies”} were employed to make
cuttings, tunnels, and embankments and lay
miles of railway lines (first iron and then steel)
for steam locomotive transport. British rail-
ways, financed entirely by private investment,
led the way in this development. The new rail-
ways stimulated the iron (and later steel) indus-
tries, They reduced the costs of transporting
raw materiais and finished goods and provided
a new form of passenger transport.

1800 EVENTS
e— 1804 Richard Trevithick builds o 100 ; ‘\ 1 Stockion-
the first commercial steam | 0 200 300mies ) Darlington Line
locomative for an ironworks in : 2 Liverpool- Jfé
south Wales, proving that \J o] 300 600 km Manchester Ling| §
o] locomotives with smooth wheels T N L

can run on rails and haul
substantial loads.

EUROPE'S
RAIL NETWORK, 1870

1813-1820 First steam
locomotives used by coal mines
in northeast England.

1821-1825 George Stephenson
builds the Stockton-Darlington
Line {northeast England}; carry-
ing passengers as well as coal, it
is the world’s first public railway.

——— = 1829 George Stephenson

1820

1830 designs the Rocket, a locomo-
tive that sets a record speed of
29 mph.
1830 LivefpoohManches’ter
1840 Railway opens in England—-the
first major railway. The Rocket Atlantic
is chosen to provide the Ccean
motive power.
From 1834 The Belgian govern- -
ment provides state finance for
——— raitway development.
1850 s ) ,
By 1840 Britain, Belgium, George Stephenson’s First-class carriage,
France, Germany, ltaly, and stearn locomotive the ¥ Liverpool-Marnchester
Russia start raitway building, Rocket, 1829 Raifway, 1833
Austria, Haolland, and
Switzerland start railway building M
1860 From 1842 French railway
systemn combines state and M
private ownership. =
Second-class carriage,
Liverpool-Manchesier
870 . B Raitway, 1833
6 b jed
fatomee
. B G
By 1880 Europe has ¢. 65,000 N=oio _1_§g
/ miles of railway lines. 5. OR
1880
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Chiid Labor—-—-Great Britain. 1800-1850 -

The use of child Iabcr in industrialized early 19th-century 'Brltasn was more systernatic and widespread than the agri-
cultural work traditionally done by peasant chiidren before the Industrial Revolution. In factories children were separat-
ed from their families and forced to work to regimented and exhausting schedules.

REASCONS FOR EMPLOYING CHILDREN

@ Cheap labor. Profits were increased by
employing children who were paid between one-
third and cne-sixth of an adult male wage.
Orphaned children were the cheapest to employ;
they worked in semi-slavery in return for food
and & place 1o sleep.

@ Plentiful supply. In 1821, 49 percent of Britains
population was aged under 20 years (compared
with 25 percent in the 1990s). Poorer classes sent
their children to work because the maonay they
earned was essential for the family's survival.

& Docile. Children had no preconceived ideas
and were less likely to complain about poor
conditions and injuries sustained through unsafe
working practices.

® Size and agility. Children’s small size meant that
they could work in confined spaces such as
narrow mining tunnels, chimneys, and beneath
machinery in factories.

@ No regulations. Initially, there were no laws to
protect children from exploitation. The general
trend of economic thought was strongly against
any government interference with industry (theory
known as laissez-faire or “leave alone™).

CONDITIONS IN EARLY FACTORIES

@ Long hours. Before 1833 children as young as 8
typically worked between 12 and 14 hours every
day (5 A.m.~10.30 P.M.) excepl Sunday.

@ Absence of recreation and education, Rest
periods allowed were typically a quarter of an
hour for breakfast, half an hour for dinner, and
quarter of an hour for drinking water. There was
no time left for play or education.

@ Harsh discipline. Children were beaten for
breaking strict factory rules.

@ Injuries and poor health. Consumption ftuber-
culosis) and asthma were common. Some chil-
dren became permanently deformed from work-
ing in unnatural postures for long periods.

CHILDREN AS PART OF THE WORKFORCE

COTTON FACTCRIES
{chiidren working, tn 0003}

0 20 40 60 80 100
! | | | | }
56,000
] 18 000 94,000
]
TWF 428,000
TWF 476,000
WOOL FACTORIES
(children working, in 000s)

o] 20 40 60 80 100

TWF 177,000

18,000
18,000

TWF 317,000

Key: BB Under13 []13-18 ‘yrs TWF = Total Warkforce

EX&MPLES OF JOBS

@ Factories. Sweeping up cotton and wool waste
from under machinery; tending machines.

@& Wines. Mine-workers’ helpers, drawing trucks of
ceal along narrow funnels.

& Potteries, Boys were employed to convey molds
from the potters’ wheel to the kiln for firing, work-
ing in extreme heat.

& Agriculture, Children from the age of 4 were
employed to do a wide range of jobs, from
weading to scaring birds.

@ Other trades. E.g., chimney-sweeps—small
boys and girts were driven up hot chimneys to
sweep the soot away; Some were accidentaily
burned alive.

IMPROVEMENTS
British legislation protecting children:

1833 Factory Act (textile mills except silk and lace)
Minimum age for employment 9 years; maximum of
8-hour day for children under 13 years; 2 hours of
education per day to be provided for children under
13; factory inspectorate established

1842 Mines Act Women and children prohibited from
work underground; 10 years minimum age for boys o
work underground; mines inspectorate established

1844 Factory Act (textile factories only) Maximum of
B%~hour day for children under 13 years; 3 hours
education to be provided per day

1857 Factory Act Extensions Act Minimum age for
employment in a factory 8 years

1867 Agricuitural Gangs Act Minimum age for
agricultural employment 8 years
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- Industrial Workers in Great Britainc. 18'376'

TYPICAL ~ | MENS WOMEN'S ~ CHILDREN'S
JOBS JOBS & JOBS 4N JOBS
@;
!
L
Q
fron puddier Pithead gir! Cotton mill piecer
TEXTILE @ Supervising in alt areas @ Overseeing power looms @ Feeding carding machines
INDUSTRY @ Overseeing power looms & Overseeing carding @ Fixing broken threads on
@ Overseeing spinning mules machines power looms (piecers)
@ Carrying raw materials and & Carrying raw materials and & Collecting scraps of thread
finished goods finished products from under machines
(scavengers)
COAL @ Cutting coal from the coal @ Hauling coal wagons @ Opening and closing doors
INDUSTRY face (hewers) through tunnels to the (for directing fiow of venti-
® Loading coal onto coal shaft lation} to allow coal wag-
wagons at the coal face @ Harnessing coal wagons ons through (trappers)
for winching to the surface @ Helping to move coal wag-
@ Loading coal at pithead ons underground
onte horse-drawn wagons
{RON & Loading and tending & |oading and hauling raw @ Loading and hauling raw
INDUSTRY furnaces materials materials
@ Tapping off molten pig iron
for casting
@ Forging pig iren into
wrought iron (puddlers)

CHARACTERISTICS OF FACTORY WORK Weekly Wages Paidina

Manchester Cotion Mill, 1833
@ Strict schedule. Work began and ended at st times; meal breaks

were timed precisely. For the first time workers’ lives were regulated by

Spinners {men} 20s~25s
the clock rather than by the time of sunrise and sunset. Shi ( 105-15
& Division of labor. Each worker carried out a small part of the process pinners (wornen) s—1o8
of manufacture. Workers became highly adept at their individual tasks, Power ioom 136
speeding up procuction. oversesrs (men) 165 10d
@ Wage system. The wage system replaced payment arrangements Fower |
under the domestic system of manufacture. instead of owning their oversggrn; (women) Bs—12s
own
equipment and being paid for the amount they preduced, workers used Carding machine 14s 6d-

factory equipment and received a fixed sum for 2 fixed period of work.
e Discipline. Timekeeping was strictly enforced. Arriving late could result
in a fine or dismissal. Finas were given for making mistakes or missing

overseers (men} 17s
Carding machine

work through illness. Children wers usually beaten rather than fined. overseers (women)  9s-9s 6d
@ long hours. Workers’ shifts often lasted 14 hours a day, 6 days a Carding machine
week. In busy periods workers might work 17 or mere hours a day for feeders (children)  8s-7s
several weeks.
@ Injury. Powersd machinery in factories was rarely boxed in or guarded. Piecers (children) 4As 7d-Ts

Tired or unskilled workers were often seriously injured by these
machines. Children developed deformities from spending many hours
in cramped postures.

@ Insecurity. Workers could lose their jobs instantly and without
compensation-employers could easily find replacements. No

Scavengers {children) 1s 68d-
2% 8d

s = shilling, d = pence, £ = pound
12d = 1 shilling (20 shillings = £1)
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~ Growth of the Euroﬁean_Labor'Movement"!é} 54191}{— o L

- EVENTS

1812

By 1815 Britain: Industrial Revolution leads to —e=
poor social conditions and exploitation. Workers
in new industries organize themselves into friendly
societies (honpolitical mutual-aid organizations of
workers in the same trade}. By this date, friendly
societies have 1 million members.

1824-1825 Britain: Combination Acts

1820 {1799-1800) repealed, legalizing irade unions
(associations of workers in the same trade using
coilective bargaining and threat of strikes to
achieve impravements in conditicns).

18291837 Britain: Trades Unionism (revolution-
ary movement inspired by social reformer Robert
Owen) fails to create & single national union for all
WOrkers.

Chartist movement from 1837) demands liberal
reforms and protection for workers.

1847 Germany: Communist Manifesto published
by Karl Marx and Friedrich Engels; advocates
overthrow of capitalist society, rule by proletariat 1820 B
{working classes), establishment of social equality,
and public ownership of means of production.

By 1860 Germany: First trade unions established
(300,000 members by 1890). German friendiy
societies (Knappschaften) already widespread.

1840
1863 Germany: General Association of German
Workers founded by Ferdinand Lassalle. Program
aims at legislative reform, establishment of state =— Feb-har 1848 Revolutions all over Europe:
socialism through cooperation with government. mass demands for liberal reforms.
1850 Jun 1848 France: uprising of radical Parisian
. socialists (Reds), following establishment of
1864 Britain: First international {forum for repre- Sf;\ﬁ;g:;ngs;:ﬁ:ﬂc’ is put down by liberal
seniatives from socialist groups all over the world} P 9 :
founded in London by Karl Marx. Members agree ’ . ,
on aim of common ownership of means of pro- - 18;67_':':3;“: First tridg un;?nsles’cabhslhed.
duction but disagree over whether to use revolu- 860 Britain: Publication of Das Kapital (Capital) by

tionary or legislative tactics. Karl Marx outlining communist economic theory.

1868 Britain: Trades Union Congress formed o
consciidate political power of individual unions;
more radical socialism and political action. /

1871 Germany: First socialist representatives

slectad o parliament. France: Socialist revolu-

fionaries temporarily control Paris and create

1869 Germany: Social Democratic Workers’ 1870 Paris Commune, following defeat of France in
Party founded by Wilhelm Lisbknecht and Franco-Frussiar War (1870-1871).

August Bebel; radical Marxist program. @ 1875 Germany: Sociglist Werkers’ Party formed
from merger of existing socialist parties; radical
Marxist program.

1885 Austria: Social Democratic Party founded
on German model. (First representatives elected to
parliament 1897.) France: Second Iniernational
founded in Paris. Britain; Trade union membership
1880 France: Workers’ Revolutionary Socialist \ now more than 700,000 (onskilled workers).

S

1878 Germany: Anﬁ-socialist laws passed by ~—
government fearful of socialist uprising.

1880 Switzerland: Social Democcratic Party 1880

founded, inspired by German socialist movement.
(First representatives elected to parliament 1902.)

Party founded. {First socialist representatives
elected to parliament 1893.) =— 1880 Germany: Social Democratic Party found-
1880 Adoption of May Day (May 1) as a day of ed by Karl Kautsky; united through
socialist unity. reaction to anti-Socialist laws (1878-18280);
radical Marxist aims.

1890

1858 Russia: Social Democratic Workers' — g

Party founded: becomes dominant party / 1892 ltaly: Socialist Party founded. (First repre-

sentatives elected to parliament 1885.)

1885 France: National Confederation of Unions
1898 France: First socialist member of & founded; radical Marxist aims. Belgium:
European government: Alexandre Workers® Party founded.
Millerand joins reforming cabinst. Many socialists
condemn his action, insisting on the need for
total overthrow of governments.

in Duma (representative assembly). 1800

1201 Britain: Labour Party founded. (First repre-
1910 sentatives elected 1o Parliament 1906.)

1905 France: Unified Socialist Party formed
from merger of existing socialist parties by Jules
Guesde and Jean-Joseph-Marie-Augusts Jaurés.

1817 Russia: Radical Boishevik (Marxist) Party —a
seizes power in October Revolution. 1920
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