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Mineral coal is a fossil luel of high calorific
power which began 1o be used on a large
scale in England st the start of the
Industrial Revolution. There are wvarious
types of coal: anthracite, sodt coal, lignite

<

and peeal,

Coal was the main fuel used by the steam engine, The success-
Tl wse of energy from water vapour depends on the capacity of
compressing it and making it low in a controlled way, Naiure
olfers us varions examples of Uhis phenofenon

Catalonia has always been a country poor in coal resources. Solt
coal Irem Sant Joan de les Abadesses, and lignite from Elk
Berguedd, I'Anola and Baix Ebre were not encugh in guantity or
quality to satisty the needs of the country, and coal had 1o be
obitained (rom England and, [rom the late-19th century onwards,
[rom Asturias,

EVOLLUTION OF THE STEAM ENGINE

The steam engine was one of the Trsl
techanlogical innovations resultiag from
scleatifle advances, Deeeloped by technis
cians and mechanics, it was improved
over a period of some 200 years,
Experiments were carried out on the force
of steam and the vacuum as |.-II|-1'IQI AR0 A%
Grisek times, but no practical application emerged,

Hero of Alexandria made steam move artifacts, whilst in 1654, O,
von Guericke demonstrabed the force of atmospheric pressure
by creating a vacuum in & container. This principle was used in
the Eirst steam engines

[ Papin was the first to congider the use of steam (o produce
elfective work, and bullt an atmospheric machine in which a
vacuum was crested by condensing steam in a oylinder, making
the piston descend.

T. Mewoomen designed a machine based on Papin's principles,
|.IE|I'IE into puamje waler [rom mines

Muoditying and perfecting Newcomen's model, J. Watl created a
much mare &licient machine which saved coal and could move
the gearings of lactory machinery.,

Frincipal immovations: Incorporation of a separate condenser
(176%), translormation o vertical actben Inle rolary movement
[1741), doulde effect (1782), speed changer (1787), parallelo-
HEram,

I 1800, when Watt and Boulton's patent expired, many improved
muxbels appeared on the market.

The changes made to machines and boilers were almed at obtal-
ning high pressure with better use of sbeam expansion with dou-
e, triple and guadruple expansion, and more cliective steam
distribution mechanisms (sliding valves).

APPLICATIONS OF THE
STEAM ENGINE

INDLSTRY

Industrial use of
the sfean engine:
in Colalenia, this
began af the
Bonaplata factury

The steam engine
caused a wveritable

The boller gencrated steam from the
combustion of coal, which heated the
waler. Bollers evolved to optimise heal
transfer and avoid the explosions which
affected early lactories.

INDHLSTRY The capors and the birth of the wor
king cluss

The baoiler,

an exseniiol
elemeent fn fee
fencliening of the

sfeam machine,

The vapors were large factories in clties,
l]!il'lﬂ aleam Ei'lgh'I-Hf [ power and in
which the relationship between bosses
and workers was restricted W0 labour
uestions,

Hard working conditbons, with low wages
and working days of up ta 15 hours, were
a conatant source of conllict, leading the
workers to organise and create the lirst
movements 1o delend their inlerests.

revodulion in  the
manufacturing industry, mechanising
processes and increasing productivity.
In VA33E, the Bonaplata, Rull, Vilaregut |
Cia lactory, located in Uhe Raval district
ol Barcelona, became the first lo use
steam power in Catalonia for a wholly
industrial purpose, becoming an emblem
of industrialization in Catalonia, which
wias based on the cotton textile ndustry.

lounded by Joan
Giell in Sants in 1844, was popularly
known as the “Yapor Vell”. When built, it
was the largest in the Principality.

The gearings and a system of belts and
pulleys transmitted the movement gene-
rated by the steam engine, ]

INLEES TRY

The “Vapor Vell™,
Sanfs

The Ghell, Ramis |
Cla textile factory,




TRANSFORT

The railway
conneched proples
anived mnarkets

The rallways heral-
ded the beginning of the revolution in
band transport which was 1o allect both
goods transportation and passenger ira-
el Thee radlways soon spread throwghowst
England and Europe. in 1348, the first
rallway line in Spain was opened between
Barcelona and Matard,

TRARSPORT

Thé &hexda sl i
brought the
conlinents closer
fogether

The lirgt steamship failed to the LISA in
1807, but it wasg not until 1880 thar the
great expansion of maritime steam tralle
began. The first steamships consumed
large amounts of coal and could not risk
making long voyages, as luel took up the
greater part of the space used for cargo.
In Catalonia, the first steamship was the
schooner “El Balear™ 1834

PUBLIC WORKS

Witk the sbeam
rafler, the steam
ERgine s

introd weed

e public works.

Thee steam roller was a kind of locomodi-
vie uaed in public works. I ad ane or fwo
rollers to gravel or latten roads,

AGRICULTURE

The o {fTeulf
mechanisalion of
Hee field

The introduction o
the steam engine
inta agriculiure
occurred later due to the difficulty of
transporting the engine and the invests
ment and maintenance costs involved. It
was first used to thresh grain (18415 and
later for ploughing lor other agricultural
wiork, In Catalonla, the first steam thres-
hing machine operated in Manresa
{Bages) in 1582,

THE MANUFACTURE
OF STEAM MACHINES
IN CATALONIA,

THE MANUFACTL-
KE OF 5TEAM
MACHINES 1M
CATALCONIA,

Mrevn Valeano
Workshops

The COmpany has its l.'ll'|ﬂ|l'|!- in the mari-
time company of Societat Catalana de
Vapors, later Sochedad de Navegackin e
Indusiria, which in 1833 installed a bobler
works at the Moll Now in the Port of
Barcelona with the name of Nuoevo
Vulcana in honour of the god of lire. This
was the first Catalan firm specialising (n
the congtruction of ships and machinery,

MACHINES WHICH DID
NOT PROSPER

MACHINES WHICH
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The kigh-speed

machine

The evolution ol
the steam engine
was designed to
increase its perbor:
mance and [o diver-
sliy its applications
The high-speed machine, applied to
power generation and shipping. was
quickly replaced by the explosion engine
and steam turbines.

THE MANUFACTLE
RE OF STEAM
MACHINES IN
CATALONLA,

Alexander Bros.

The Alexander brot-
hers froan Scotland
edlablishecd i
" foundry in the

Barceloneta district
ol Barcelona in 1849, sue-:iallslng in the
construction of steam engines for ship-
ping, as well a8 medivm and small machi-
nes for industry and agriculture,

FORFIGN STEAM
MACHINES

The K. Woll de
Magdeburg sleam
engine

The firm of B Woll
de Magdeburg was one of many in central
Germany engaged in the 19th century in
machinery manufacture, It began activity
in 1862 with the constrection of locomo-
tiwes, In 1928 it merged with Buckaw and
wenl on to become one of the most
important machinery manufacturers of
the perfod. The firm had a delegation in
Barcelona and installed steam 1’."|"|E|I1E‘EI Al
many Catalan lacteries.,

MACHINES WHICH
LHILx MOT PROUSFER
The kot air eagi-

e, o frastraled
ineention

It was known as the
“lire engine™ and its
main characteristic was that it did not
require water vapour, heating and coo-
ling the air directly. It was easy o operas
te, but had low power and needed cons-
tant mamitoring, It was used to perform
amall industrial tagks and in lboratories,
but was quickly sidelined after the intro-
duction of the explosion engine.




