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What the Victorian Age knew

A Paris
I Belle Epoque (40 years of peace 1871-1914)
I Cafes (middle-class) replace salons (aristocracy)
I Montmartre
ACafe-concert (Moulin de la Galette)
ADance halls (Moulin Rouge)
ABrothels
AStudents
I 1881: the Chat Noir cabaret opens in Paris
I 1889: Moulin Rouge
I 1894: the first strip-tease show
I Chansonniers
I Convergence of sex, art and politics 3



What the Victorian Age knew

A Paris
I Impressionism
AProdromes: Corot, Manet's "Olympia" (1865)
AClaude Monet: "Impression: Sunrise" (1872)
I Symbolism

AProdromes: Charles Baudelaire's "Les Fleurs du Mal"
(1857)

AArthur Rimbaud: "Le Bateau Ivre" (1871)
APaul Verlaine: "Romances sans Paroles" (1874)
AStephane Mallarme™: "L'apres-midi d'un Faune" (1876)
AVincent van Gogh: "Sunflowers" (1888)
APaul Gauguin: "Vision after the Sermon" (1888)

I Fauvism: Henri Matisse (1905) 4



What the Victorian Age knew

A Paris
I Cubism
APablo Picasso: "Les Demoiselles d'Avignon" (1907)
I Futurism

AFilippo Tommaso Marinetti's "Futurist Manifesto"
(1909)

I Dadaism

ATri stan Tzara (fiDadao) per
Voltaire in Zurich (1916)

AAnarchic

I Surrealism
AAndre Breton's "Surrealist Manifesto” (1924)
ASigmund Freud' influence: the unconscious, dreams
AAutomatism °



What the Victorian Age knew

A Berlin/ Physics

I Germany had only one world-class university
(Gottingen) until 1810

I 1810: Founding of the University of Berlin

IWil helm von Humbol dt 6s sch
must have a university degree, priority to research,
doctorate

I Specialist academic literature separate from
general readership

I Scientific renaissance in Germany

I Hermann Helmholtz

I Rudolph Clausius

I Ludwig Boltzmann

I Max Planck 6



What the Victorian Age knew

A Berlln/ Electricity

1847: Werner Siemens founds a company to
exploit the telegraph

1866: Siemens develops the first practical dynamo

1873: Zénobe Gramme discovers how to use a
dynamo as a direct current motor (Belgium)

1879: Siemens demonstrates the first electric
railway

1880: Siemens builds the first electric elevator

1881: Siemens demonstrates the first electric tram
system

1887: Emil Rathenau founds the Allgemeine
Elektrizitats Gesellschaft (AEG), specializing in
electrical engineering, whereas Siemens
specializes in communication and information



What the Victorian Age knew

A Berlin/ Electricity

I 1888: Nikola Tesla invents the alternating-current
motor (USA)
I 1890: AEG develops the AC motor and generator

(first power plants) and alternating current makes it
easy to transmit electricity over long distances

I 1897: Karl Ferdinand Braun builds the first
oscilloscope and invents the cathode-ray tube

I 1910s: Greatest center of electrical production in
the world (nEl ektropoli so)



What the Victorian Age knew

A Germany
I 1910: Berlin third largest city in Europe
I 1910: 60% of Germans live in cities

11875: Germanyos 1 ndustri al
Franceos
11900: Germanyos 1 ndustri al

Britai nds
I 1870: Britain has 32% of the world's industrial
production

I 1910: The USA has 35.3% of the world's industial
production, Germany has 15.9% and Britain 14.7%

11912: The AKongoo, the | art
world



What the Victorian Age knew

A Germany
T Preeminence of German universities

I Physics, Chemistry and Geology regarded as
equal to humanities

I The industrial research lab: Siemens, AEG,
Bayer

I Chemistry and engineering spawn a boom in
dyes, pharmaceuticals and electrical devices

10



What the Victorian Age knew

A Berlin/ Expressionism

Prodromes: Victor von Falk's best-selling gore novel
"The Executioner of Berlin"

Berlin's megalopolis: population grew from 1.9 million in
1890 to 3 million in 1910

1918: Dada exported to Berlin
1919: the Bauhaus opens in Weimar

1919: "Das Kabinett von Dr Caligari" brings
expressionism to cinema

1924: Neue Sachlichkeit

1925: Erwin Piscator produces "Trotz Alledem”, a multi-
stage multi-media event

1926: Walter Gropius opens the new Bauhaus in Dessau

1927: Bertold Brecht writes the manifesto of the "epic
theatre" 1



What the Victorian Age knew

A Berlin/ Great Depression
I 1929: unemployment in Germany is 1 million
I 1930: unemployment in Germany is 3 million
I 1932: unemployment in Germany is 6 million
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What the Victorian Age knew

A Vienna
I Music: Richard Strauss, Gustav Mahler
I Painting: Gustav Klimt, Egon Schiele
I Fiction: Arthur Schnitzler, Robert Musil
I Medicine: Sigmund Freud
I Physics: Ludwig Boltzmann, Ernst Mach
i Philosophy: Edmund Husserl

13



What the Victorian Age knew

A Alexandria

", - Eal = :
L ‘_.' )
TS ey é ’f. .
W - B
‘*.' . .

. .
s §
~
:

14



What the Victorian Age knew

Democracy

A USA: 1865

A France: 1875

A Britain: 1918

A but not for women
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What the Victorian Age knew

Second industrial revolution

A Bessemer converter for mass-producing steel (1856)

A Edwin Drake drills oil in Pennsylvania (1858)

A First practical dynamo (1866)

AThomas Edisonés first power
A Al mari an De c koarreft power plane(18a3n t e
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What the Victorian Age knew

Second industrial revolution

A Steel replaces iron

A Electricity replaces steam

A Machines replace humans

A Scientific laboratories at the service of industry

A Global business based on fast transportation and
communication

A Imperialism
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What the Victorian Age knew

Second industrial revolution/ The power plant

A Water wheels and steam engines did not allow for long-
distance power distribution (they needed to be near the
factory that used them)

A Electricity can be distributed over long distances

A The electrical power plant produces energy for multiple
factories

A The factory does not need to take care of its own power
production anymore

A Electricity allows factories to be located far from the
production of energy

A Electricity enables the assembly line

18



What the Victorian Age knew

Second industrial revolution/ The power plant

A The electrical power plant produces energy for the entire
city

A Energy production becomes centralized the way food
production became centralized 5000 years earlier

A Power plants cause the price of electricity to fall

A Cheap and plentiful energy

A Democratization of electricity (homes can afford the
energy that only factories used to have)

ABirth of Autilityo compani esc
A The same companies start selling electrical appliances to
homes

19



What the Victorian Age knew

Second industrial revolution/ The power plant

A Cheap and ubiquitous electricity enables the shift from
public entertainment (theater, cinema, amusement park) to
private entertainment (radio, phonograph and later
television)

20



What the Victorian Age knew

A Second industrial revolution/ Lighting

I Traditional methods: whale oil, candles, Etruscan lamps
and gas lamps

I Electric lighting:
AHealthy (no fumes)
ACheap
AControllable
ALess flammable

I Tungsten filament (1904)

21



What the Victorian Age knew

The Great Monopolies of the USA

A Scientific organization of the corporation leads to
economies of scale that change the world more than
wars do

A Privately held monopolies pledge commitment to the
public good

A Corporate titans reinvent capitalism as a quasi-divine
mission to reform the world via technology, the
monopoly as an agent of good for the whole society

I Theodore Valil (AT&T, 1885-1919)
I Henry Ford (Ford, 1899-1945)

I John Rockefeller (Standard Oil Company, 1862-
1897)
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What the Victorian Age knew

The Great Monopolies of the USA

A Goal: to create the industrial equivalent of the British
Empire, that brings "civilization" to the entire world.

A Adam Smith's "invisible hand" is destructive,
competition leads to waste not efficiency:

I "The public as a whole has never benefited by
destructive competition" (Theodore Vail)

I "There can be no greater absurdity and no greater
disservice to humanity in general than to insist that
all men are equal" (Henry Ford)

AThe governmento6s reaction:
(1890), prosecution of Standard Oil (1909)
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What the Victorian Age knew

Physics

A 1842: Julius Mayer discovers that heat can be converted
Into work (before Joule)

A 1843: James Joule establishes the equivalence of work
and heat (energy can be transformed)

A1847: Hel mholtz popul arizes
the conservation of energy: electric, magnetic, heat and
light energy are equivalent to mechanical work

A 1850: Rudolf Clausius discovers entropy
A 1851: Armand Fizeau measures the speed of light

A 1859: Le Verrier discovers that the perihelion of the planet
Mercury advances by 38" per
equations predict

24



What the Victorian Age knew

Physics

A 1859: Gaston Plante invents the lead-acid cell, the first
rechargeable battery

A 1863: Dmitri Mendeleev's periodic table of elements (56
known elements and a law for discovering the next ones)

A 1864: James Clerk-Maxwell formulates the laws of
electricity and magnetism

A 1867: Georges Leclanché invents the zinc-manganese
battery (forerunner of the alkaline battery)

25



What the Victorian Age knew

Physics

A 1876: Ferdinand Braun discovers semiconductors

A 1886: Heinrich Hertz discovers that radio waves can be
broadcast and received

A 1892: Hendrik Lorentz outlines the theory of the electron
(the atom is not elementary but is made of smaller units
that are electrical in nature)

A 1895: Wilhelm Conrad Roentgen discovers the X rays,
light rays that are invisible to the human eye

A 1896: Antoine Henri Becquerel observes the radioactive
decay of atomic nuclei (discovery of radioactivity)

A 1897: Joseph-John Thompson discovers that electricity is
due to the flow of tiny negatively charged particles
(discovery of the electron) "



What the Victorian Age knew

Physics

A 1898: Pierre Curie and Marie Curie isolate the
radioactive elements polonium and radium (and coin
t he word Aradioactivityo)

A William "Lord Kelvin" Thompson (1900): there are two
small clouds on Physics

I The speed of light is the same in all directions, I.e.
no experiment reveals the existence of the ether
(Michelson-Morley, 1887)

I Decrease in energy emitted at short wavelengths
by a "black” body (a body that does not reflect light)

27



What the Victorian Age knew

Physics

A 1900: Max Planck discovers that atoms can emit
energy only in discrete amounts (first explanation of
why chemical substances are made of discrete units,
the elements)

A 1902: Ernest Rutherford discovers the radioactive
decay law (the that every radioactive isotope has a
speci fic Aahalf |1 feo)

A 1903: Konstantin Tsiolkovsky's "The Exploration of
Cosmic Space by Means of Reaction Devices"

28



What the Victorian Age knew

Physics
A 1905: Albert Einstein explains the photoelectric effect as
being the result of |l ight Dbe

energy being proportional to frequency

A 1905: Albert Einstein explains Brownian motion, and
proves the existence of Johr

A 1905: Albert Einstein publishes "Special Theory of
Relativity"

A 1910: Heike Kamerlingh Onnes discovers
superconductivity

A 1911: Ernest Rutherford discovers that the atom is made
of a nucleus and orbiting electrons (a mini-solar system)

A 1913: Robert Millikan measures the charge of the electzré)n



What the Victorian Age knew

A Electricity

Hans Christian Oersted (1819): a magnetic field
surrounds a current-carrying wire

AndreMarie Ampere (1820): electromagnetic reaction
(two parallel conductors carrying currents traveling in
the same direction attract each other; if traveling in
opposite directions, repel each other)

Georg Simon Ohm (1827): the relationship among
voltage, current, and resistance V=R*|

Michael Faraday (1831): electromagnetic induction

Michael Faraday (1830s): dynamo (that converts
mechanical energy into electrical energy), electric

motor, electric generator
30



What the Victorian Age knew

A Electricity

Samuel Morse sends the first message by telegraph
(1844)

Gustav Robert Kirchhoff (1845): laws for the distribution
of current in electric circuits (e.g., the sum of the
currents into a given node equals the sum of the
currents out of that node)

William Weber (1855): the ratio between the
electrodynamic and electrostatic units of charge is the
same number as the speed of light

Gustav Robert Kirchhoff (1862) coins the term "black
body radiationo

Thomas Edison (1879) invents the light bulb with
carbon filaments, replacing the old expensive inefficient
electric lamps 31



What the Victorian Age knew

A Electrlc;lty power generation

1832: Benoit Fourneyron invents the turbine water
wheel (50 horsepower)

1849: James Francis (Lowell, USA) improves the water
turbine

1879: Lester Pelton (Gold Country, California) improves
the impulse water turbine

Water turbines replace waterwheels to harness
waterpower

Water turbines generate electricity

The world's first hydroelectric power plant uses water
turbines (Niagara Falls, 1886)

Steam turbines (propelled by fossil fuels) generate
electricity (Charles Parsons, 1885, Newcastle)

32



What the Victorian Age knew

A Electricity: power generation

I Electricity is a form of energy that is easily stored and
transmitted

I Electricity creates new industrial sectors

33



What the Victorian Age knew

A Electricity: power generation

Exhaust Cooling
Gases - Water
T
Steam Synchronous
Valve Generator
Steam
Power

Speed Control

Fossil Fuel Powered Steam Turbine Electricity Generation

34
(From Electropaedia)



What the Victorian Age knew

Biology
A Louis Pasteur (1865): diseases are caused by germs
A Robert Koch (1875): isolates the cause of anthrax

A Robert Koch (1882): discovers the tuberculosis
bacillus

A Robert Koch (1883): discovers the cholera bacillus
AJai me Ferrano6s cholera vacci

A Paul Ehrlich (1909): syphilis (de facto discovers the
principles of antibiotics and the immune system)

A Enabler: a new generation of German microscopes
(Carl Zei ss0O microscopes of
ultramicroscope of Richard Zsigmondy)
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What the Victorian Age knew

Chemistry

A 1825: Michael Faraday identifies benzene - birth of
organic chemistry

A 1842: Crawford Long demonstrates that ether can be
used as an anesthetic

A 1847: Ascanio Sobrero invents nitroglycerin
A 1848: Charles Mansfield isolates benzene from coal
tar (Britain)
A Industrial chemicals multiply, mostly derived from
benzene (dyes, soap, mot hba
A 1855: Alexander Parkes invents celluloid (Britain)

A 1856: William Perkin, still a teenager, accidentally
Invents the first synthetic dye, mauve (Britain)

A 1860s: Chemistry becomes a popular subject to 36
study in universities



What the Victorian Age knew

Chemistry

A 1897: Felix Hoffman discovers acetylsalicylic acid
(introduced by Bayer in the form of water-soluble
tablets as fAaspirino)

A 1898: Bayer introduces commercially a drug made
from opium, diacetylmorphine, under the name
"heroin"

A1901: Frederick Kipping nar
A 1908: Jacques Brandenberger invents cellophane
(Switzerland)

A 1909: Sahachiro Hata and Paul Ehrlich discover
arsphenamine, the first scientific treatment for
syphilis (marketed by Hoechst as Salvarsan)

37



What the Victorian Age knew

Chemistry/ Germany

A 1870s: the German chemical industry pioneers the
Industrial research lab

A1890: Germanyodés chemical in
synthetic products (including gasoline) based on coal

A 1900: the German chemical industry (BASF, Bayer,
Hoechst) dominates the world market for synthetic dyes
(90% of the world supply of dyestuffs in 1913)

A 1913: Fritz Haber's and Carl Bosch's process for the
manufacture of ammonia

A 1925: the German chemical industry consolidated in
|G-Farben, which remains the world's largest chemical
company until World War Il

A 1939: German scientists have won 15 of the 30 Nobel
Prizes awarded in Chemistry 38



What the Victorian Age knew

Organic chemistry/ Agricultural revolution

AJustus von L i-adedfgrilizers 9thc): o g e
plants feed on nitrogen and ammonia is a source of
nitrogen (plants get their food from the atmosphere and
one can add it directly to the soll to increase production)

A 1913: Fritz Haber's and Carl Bosch's process for the
manufacture of ammonia (at BASF), kept secret until
World War 1l

A IG-Farben is the world's largest chemical company until
World War Il

A After World War 1l: Ammonia replaces depleted
nitrogen in the soil with nitrogen from the air

A Ammonia becomes the #1 fertilizer in the world
A Food production has no limit -
A Ammonia drives population explosion



What the Victorian Age knew

Private Life
Board games of the 1880s




What the Victorian Age knew

Private Life
Moving panoramas: before cinema and before
virtual reality

Robert Bakeanoramapf Elinkurgh (1791)

John Banvard: moving panorama of 1848

Al bert Smithos panorama of t he
more than 2000 times (1852-58)
Moses Gompert z and N?Iyelor&rmaole l

(1890s) T gT oo

Banvar dos



What the Victorian Age knew

A Furniture

I Michael Thonet (1796, Austria) : elegant,
lightweight and comfortable furniture

42



What the Victorian Age knew

Beauty

1840:
1846:

Guerlain introduces the first lipstick
David Hough invents a hoop skirt supported by a

dome-shaped crinoline

1852:
1856:

The first public bathhouse opens in New York
W.S. Thompson invents the steel-frame cage

crinoline

1869:
1872:
1875:

hair

1875:
1888:
1889:
1890:

Steam molding enables stiffer corsets
The bustle becomes more popular than the crinoline
Charles Michel uses electrolysis for removal of facial

The long-waisted corset is introduced

Mum introduces the first deodorant

Teresa Dean publishes "How to be Beautiful”
Charles Gibson's illustrations of the "Gibson Girl"

promote the S-shaped tall and slender woman as
fashionable, and therefore the swan-bill corset 43



What the Victorian Age knew

Beauty

1892: The fashion magazine Vogue debuts

1892: Burroughs Wellcombe introduces the first vanishing
cream, "Hazeline Snow"

1894: Paul Unna discovers the relationship between sun
exposure and skin aging,

1896: Colgate introduces toothpaste in tubes

1903: Helena Rubinstein begins selling her Valaze anti-
aging cream

1907: Pond begins to sell a day beauty cream and a night
beauty cream

1907: Australian swimmer Annette Kellerman is arrested
on a Boston beach for wearing a one-piece swimsuit

1907: Eugene Schueller (founder of L'Oreal) invents the
first synthetic hair dye

1909: Diaghilev's ballets in Paris popularizes mascara
1910: Paul Poiret introduces his girdle 44



What the Victorian Age knew

Beauty

1911: Oskar Troplowitz's Beiersdorf introduces the Nivea
anti-aging cream, the first stable water-in-oil emulsifier

1912: Suzanne Noel performs the first "face-lift" cosmetic
surgery

1912: Coco Chanel proclaims that women should dress for
themselves and not only for men

1914: Mary Phelps-Jacobs files the first patent for a bra
1914: Cutex introduces liquid nail polish
1915: A portable lipstick container is marketed by Scovill

1915: Gillette introduces the Milady razor for women to
remove underarm hair

1915: Elizabeth Arden introduces the Ardena Skin Tonic
lotion and the Venetian Cream Amoretta beauty cream

1917: Maybelline mascara makes mascara affordable for
everybody

1918: By the end of World War | the popularity of the corsép
has dramatically declined, replaced by the girdle



What the Victorian Age knew

A Transportation

11830: The wor | do sralfroad cpéns c o
( George St ephensMamchestet)i ver

I 1840s: Boom of railways in Britain

I 1857: Steamships take only 9 days to cross the
Atlantic (1857)

I 1866: Robert Whitehead invents the torpedo

I 1869: The Union and Central Pacific railroads
create the first transcontinental railroad (USA)

I 1869: The Suez canal (impassable by sail boats)
boosts sales of steamboats

n
P

46



What the Victorian Age knew

A Transportation

1 1876: NI kol augeldntdrmalo s f our
combustion engine

T 1879: The first steel steamboat crosses the Atlantic

I 1882: Britain invades Egypt and takes control of
Suez

I 1914: The USA inaugurates the Panama Canal

a7



What the Victorian Age knew

ATranSportation Loy - Transcontinental

~ railway

Steamship routes




What the Victorian Age knew

A Transportatlon

Between 1830 and 1920 more than 60 million
Europeans emigrate to the Americas

Emigrants help colonize the Americas
Emigrants reduce unemployment in Europe
The Suez Canal links Britain and India

Steamships and railroads allow Britain to unite the
entire Indian subcontinent

Steamships allow Britain to link India and China
(e.g. opium)

The British navy (steam + steel + torpedo) is
virtually invincible

49



What the Victorian Age knew

A Transportatlon

1885: Gottlieb Daimler and Wilhelm Maybach invent
the motorcycle

1885: John Kemp Starl eyos |
1886: Karl Benz builds a gasoline-powered car

1888: The Orient Express train connects Paris and
Istanbul

1888: John Dunl opd0s pneumat
1890: The first electrical subway (London)

1892: Britain tonnage and seatrade exceeds the
rest of the world together

1900: Ferdinand von Zeppelin builds the first rigid
dirigible

1903: Wilbur and Orville Wright fly the first airplane
1913: Henry Ford installs the first assembly line >



What the Victorian Age knew

A Transportation/ car

I The car inherits technology invented for the bicycle
(steel tubes, differential gearing, chain drive)

I Initially a French-dominated industry (garage,
chaffeur, chassis, automobile) because of a good
net work of Apavedo roads at
network

I Gasoline, electric and steam vehicles compete (the
electric engine is silent, clean and it is smell-free;
the steam engine has a | ot
require the transmission)

I The car is atoy for wealthy sportsmen

I Michigan is the center for carriage and wagon
manufacturing thanks to its forests
51



What the Victorian Age knew

A Transportation/ car
I Gasoline-power cars win because of

ACharles Kitteringébs el ect
makes car easy to operate by women

ABoom of oil
I Consequences

AThe assembly line (soon applied to farm
machinery too)

AThe rubber industry moves to Ohio
AGas stations

ARepair shops

AHighways (also boosted by WWI)

52



What the Victorian Age knew

Transportation

Benz6s car ofThleBSL_éSA(ﬁaS first commer
carriage without horses) automobile (Duryea, 1893)

53
Fordds first a u




What the Victorian age knew

A Transportation
I The Railway
AConductors, drivers, engine fireman
ARailway stations
ASignalmen
AMaintenance crews
ATelegraph
AEngineers

Coal locomotive of 1893 ("Engine |
999" for the "Empire State Express
that reached 181 km/h

(Museum of Science, Chicago)




Horse streetcar of 1870
(Museum of Science, Chicago)
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Conestoga wagon
(Museum of Science, Chicago)
7. ‘\"" A

A

Stagecoach
(Museum of Science, Chicago)



What the Victorian age knew

A Transportation
I The Airplane
A1903: Wilbur and Orville Wright fly the first airplane

A1909: Louis Bleriot crosses the English Channel in a
monoplane

A1914: Robert Goddard invents the liquid-fuel rocket
A1915: German zeppelins bomb Britain (first air raid)

A1915-18: France builds 67987 planes, Britain 58144,

Germany 48537, Italy 20000 and the USA 15,000
Wright brothers, 1903 Germanyb6s Fokker com




What the Victorian age knew

A Transportation
I The Aerospace Industry

A1909: The Wright Brothers found their own
company in New York (but with a factory in Ohio)

A1909: Glenn Curtiss and Augustus Herring found
In New York state the Herring-Curtiss Company
(later Curtiss Aeroplane Company)

A1912: Glenn Martin founds Martin in the Los
Angeles area

A1915: The USA establishes the National Advisory
Committee on Aeronautics (NACA)

57



What the Victorian age knew

A Transportation
I The Aerospace Industry

A1916, the Wright Company merges with Glenn
Martin's company to form the Wright-Martin
Aircraft Corporation (later Wright Aeronautical)

ADuring WWI most airplane engines are built by
the car industry

A1918: The Curtiss Aeroplane Company has
become the largest aircraft manufacturer in
the world

A1929: Curtiss is absorbed into Curtiss-Wright

58



What the Victorian Age knew

Telegraph

A Second major revolution in information technology after
the printing press

A The virtual movement of information replaces the physical
movement of people

A Transportation and communication get decoupled

A 1846: First commercial telegraph line (Philadelphia-New
York, but the telegram has to be physically carried across
the Hudson river by ferry)

A 1852: First transnational telegram (Paris to Berlin)
A1866: Cyrus Fieldods transat|l

59



What the Victorian Age knew

Speed

A Airplanes, trains, steamships and cars transport
people faster than ever

A Telegraph, telephone and radio transmit messages
faster than ever

A Electricity transmits power faster than ever

60



What the Victorian Age knew

Electronics

A Albert Michelson (1879): the speed of light in a
vacuum is 299,792,458 meters per second

A Hendrik Lorentz (1892): the atom is not elementary
but is made of smaller units that are electrical in
nature (theory of the electron)

A Robert von Lieben (1906): creates the first triode
amplifier by adding a third electrode to the diode
(birth of electronics)

A Ernest Rutherford (1911): the atom is made of a
nucleus and orbiting electrons (a mini-solar system)

A Robert Millikan (1913): the charge of the electron

61



What the Victorian Age knew

Electronics

AMystery: why the electrons ¢
of the atom (as required by

AMystery: why the fiblack bod)
Infinite?

A Mystery: why the speed of light is the same for all
directions of motion?

62



What the Victorian Age knew

Appliances
1886: Josephine Cochrane invents the dishwasher
1902: Willis Carrier invents the air conditioner

1908: Hurley Machine introduces the first washing
machine

1946: Percy Spencer invents the microwave oven

63



What the Victorian Age knew

Appliances

1911: General Electric introduces the first
commercial refrigerator

1913: Fred Wolf builds an electric refrigerator for the
home, the Domestic Electric Refrigerator or
Domelre

1914: Nathaniel Wales founds Electro-Automatic
Refrigerating Company (later Kelvinator) in Detroit
to produce electric refrigerators for the home

1916: Alfred Mellowes founds the Guardian
Frigerator Company (later Frigidaire) in Indiana to
produce the self-contained refrigerator
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What the Victorian Age knew

Sport
1824: first sporting journal (Pierce Egan, London)
Hunting
Boxing

1896: the French philanthropist Pierre
DeCoubertin revives the Olympic Games

1903: the first Tour de France of cycling

1930: the first World Cup of football is held in
Uruguay

65



What the Victorian Age knew

Media
Thomas Edison and his phonograph (1877, Bettmann archive)

Thomas Edison holding

66



What the Victorian Age knew

Media

1861: Johann Reis invents the telephone
1876: Alexander Bell demonstrates his telephone
1877: Thomas Edison invents the phonograph

1888: the first consumer camera s introduced by
Kodak

1892: popular music becomes big business
1895: the Lumiere brothers invent cinema

1898: Valdemar Poulsen demonstrates magnetic
recording

'l‘ g -~
HE I\i DAK (UAMERA.
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The Eastman Dry Plate and Film Co., ~
Price 2500 —Laaded fur 100 Pictur ROCHESTER, N, ¥ n Y S t h e b u t t O 67 1

resto

o ”



What the Victorian Age knew

A Telephone

T EPHONES
'dd" — }l

s —'——’-‘nd‘-

»
»
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»

i DIRECTORY.

NOVEMBER, 1S7S,

Bell on the phone

The first telephone directory (1878)



What the Victorian Age knew

Media

1901: Guglielmo Marconi conducts the first
transatlantic radio transmission

1906: The vacuum tube (Robert von Lieben
1906) enables long-distance phone lines
and radio transmissions
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What the Victorian Age knew

Media

e "—‘.01‘05“
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LE ONENATOSRIPHE

Public telephone, 1909

Queen Victoria (1854)
Photograph by Roger Fenton

In 1908 people in the USA mailed 677,777,798 postcards out of a population of 70
88,700,000 (the postcard had been invented only in 1900)



What the Victorian Age knew

Telephone

First commercial telephone, 1877
(Bell installs the wor
commercial telephone service)

Telephones 1900s 71
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The radio

Initially used just to bring people together (one
to one communication)

Radio creates a virtual community that is
geographically distributed

Later used for one-to-many communications
(e.g., news)

Later used for control and propaganda

The same evolutionary path of writing: from the
personal sphere to the public sphere
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A Radio Marconi, 1896
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