B whete they are abundant and cheap, machmery LR
 may be manufactured and put. in motion at
- small cost; and most of the processes of making

be Jfoﬁﬂed Wl[h adv:;ntage :
. A great number of streams ... fur-

nish water-power adequate to turn ‘many hun-.
dred mills: they afford the elément of water,
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indispensable for scouring, bleaching, print-
ing, dyeing, and other processes of manufacture:
and when collected in their larger channels, or
employed to feed canals, they supply a superior
inland navigation, so important for the transjt
of raw materials and merchandise.

Not less important for manufactures than
the copious supply of good water, is the great
abundance of coal. . .. This mineral fuel anj-
mates the thousand arms of the steam-engine,
and furnishes the most powerful agent in all
chemical and mechanical opérations.

In mentioning the advantages which Lan-
cashire [the major cotton manufacturing area]
possesses as a seat of manufactures, we must
not omit its ready communication with the sea
by means of its well-situated port, Liverpool,
through the medium of which it receives, from
Ireland, a large proportion of the food that
supports its population, and whose commerce
brings from distant shores the raw materials of
its manufactures, and again distributes them,
converted into useful and elegant glothins
amongst all the nations of the earth. Through
the same means a plentiful supply of timber is
obrtained, so needful for building purposes.

To the above natural advantages, we must
add, the acquired advantage of a canal commu-
nication, which ramifies itself through all the
populous parts of this country, and connects jt
with the inland counties, the seats of other
flourishing manufactures, and
whence iron, lime, salt, stone, and other arti-
cles in which Lancashire is deficient, are ob-
tained. By this means Lancashire, being
already possessed of the primary requisites for
manufactures, js enabled, at a very small ex-
pense, to command things of secondary impor-
tance, and to appropriate to its use the natural
advantages of the whole kingdom. The canals,
having been accomplished by individual enter-
prise, not by national funds, were constructed

rroc
the sgurces

(8 ¢ Lot

to supply a want already existing: they were

- not, therefore, original sources of the manufac-
tures, but have extended together with them,
and are to be considered as having essentially
aided and accelerated that prosperity from

whose beginnings they themselves arose. The
recent introduction of railways will have a
great effect in making the operations of trade

. more intensely active, and perfecting the divi-

sion of labour, already carried to so high a
point. By the railway and the locomotive en-
gine, the extremities of the'tand will, for every
beneficial purpose, be united.

In comparing the advantages of England for
manufactures with those of other countries, we
can by no means overlook the excellent com-
mercial position of the country—intermedjate
between the north and south of Europe; and its
insular situation, which, - combined with the
command of the seas, secures our territory
from invasion or annoyance. The German’
ocean, the Baltic, and the Mediterranean are
the regular highways for our ships; and our
western ports command an unobstructed pas-
sage to the Atlantic, and to every quarter of the
world.

A temperate climate, and a hardy race of
men, have aiso greatiy contributed to promote
the manufacturing industry of England.

The political and moral advantages of this
country, as a seat of manufactures, are not less
remarkable than its physical advantages. The
arts are the daughters of peace and liberty. In

no country have these blessings been enjoyed

in so high a degree, or for so long a continu-
ance, as in England. Under the reign of just
laws, personal liberty and property have been
secure; mercantile enterprise has been allowed
to reap its reward; capital has accumulated in
safety; the workman has “gone forth to his
work and to his labour until the evening;” and,
thus protected and favoured, the manufactur-
ing prosperity of the country has struck irs
roots deep, and spread forth its branches to the
ends of the earth.

England has also gained by the calamities of
other countries, and the intolerance of other
governments. At different periods, the Flemish
and French protestants, expelled from their na-
tive lands, have taken refuge in England, and
have repaid the protection given them by prac-
tising and teaching branches of industry, in



which the English were then less expert than

ir peighbours. The wars which have at dif-
terent times desolated the rest of Europe, and
especially those which followed the French
revolution, (when mechanical invention was
producing the most wonderful effects in Eng-
land,) checked. the progress of manufacturing
improvement on the continent, and left Eng-
land for many years without a competitor. At
the same time, the English navy held the sov-
ereignty of the ocean, and under its protection
the commerce of this country extended beyond
all former bounds, and established a firm con-
nexion becween the manufacturers of Lancashire
and their customers in the most distant lands.

When the natural, political, and adventi-
tious causes, thus enumerated, are viewed to-
gether, it cannnot be [a} matter of surprise that
England has obtained a preeminence over the
rest of the world in manufactures.

A cruciai feature of the indusiriai Revoiu-
tion was a new production. system—the
making of goods in factories. By bringing all
the operations of manufacturing under one
roof, industrialists made the process of pro-
duction more efficient. Baines describes the
factory system’s advantages over former

methods.

. . . Hitherto the cotton manufacture had been
carried on almost entirely in the houses of the
workmen: the hand or stock cards,! the spin-
ning wheel, and the loom, required no larger
apartment than that of a cottage. A spinning
jenny? of small size might also be used in a cot-
tage, and in many instances was SO used: when
the number of spindles was considerably in-
creased, adjacent work-shops were used. But
the water-frame, the carding engine, and the

IPrior to spinning, raw fibers had to be carded with a
brushlike tool that cleaned and separated them. -

ZThe spinning jenny, which was hand-powefed, was the
first machine that spun fiber onto multiple spindles at the
same time; that is, it produced more thread ot yarn in less
time than the single-thread spinning wheel.

Chapter 5 The Industrial Revolution 121

other machines which [Richard] Arkwright
brought out in a finished state, required both
more space than could be found in a cottage,
and more power than could be'applied by the
human arm. Their weight also rendered it nec-
essary to place them in strongly-built mills,
and they could not be advantageously turned
by any power then known but that of water.
The use of machinery was accompanied by a
greater division of labour than existed in the
primitive state of the manufacture; the mate-
rial went through many more processes; and of
course the loss of time and the risk of waste
would have been much increased, if its removal
from house to house at every stage of the man-
ufacture had been necessary. It became obvious
that there were several important advantages
in carrying on the numerous operations of an
extensive manufacture in the same building.
Where water power was required, it was econ-
omy to build one mill, and put up one water-
wheel, rather than several. This arrangement
aiso enabied the master spinnei himself to su-
perintend every stage of the manufacture: it
gave him a greater security against the waste-
ful or fraudulent consumption of the material:
it saved time in the transference of the work
from hand to hand: and it prevented the ex-
treme inconvenience which would have re-
sulted from the failure of one class of workmen

to perform their part, when several other classes
An-

of workmen were dependent upon them. An
other circumstance which made it advanta-
geous to have a large number of machines in
one manufactory was, that mechanics must be
employed on the spot, to construct and repair
the machinery, and that their time could not
be fully occupied with only a few machines.
All these considerations drove the cotton
spinners to that important change in the econ-
omy of English manufactures, the introduc-
tion of the factory system; and when that
system had once been adopted, such were its
pecuniary advantages, that mercantile compe-

tition would have rendered it impossible, even
had it been desirable, to abandon it.




