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OUR EMPIRE
AT HOME AND ABROAD.

BOOK 1IV.

HISTORY OF BRITISH PROGRESS IN THE
NINETEENTH CENTURY.

CHAPTER VI.
NAVIGATION AND MERCANTILE SHIPPING.

Early timber-built shipping—Rivalry in the China tea-trade—The Aberdeen clippers—
Use of iron and steel in ship-building—Improvement in sailing-ships—Introduction
of steam navigation—William Symington and the C/arlotte Dundas—Robert Fulton
and James Watt—Early steamer-building on the Clyde—Ocean steam-ships—Im-
provement in building and engining vessels—The screw-propeller —The Cunard and
other ocean steam-ship companies—* Atlantic greyhounds”—Description of the
Cantpania— Shortening of ocean voyages—The luckless Great Eastern—Steam
yachts—Tourist and river passenger steamers—The Allan and Anchor lines—In-
crease of British shipping—The compound engine and twin-screw—Work of Lloyd’s
Association—Admiralty charts—Benefits of the Merchant Shipping Acts—Beacons,
lighthouses, and light-ships—Fog-signals—Eddystone and Bell Rock—Construction
of breakwaters and docks—Deepening of rivers by dredging.

In no department of human progress have those mighty
magicians, steam, coal, and iron, made a more wondrous change
than in the conquest effected over natural forces on the ocean.
As regards British shipping, improvement and increase were
due, in the days of the Crusaders, to the Mediterranean voyages.
Under Henry the Fifth, men were astonished to see that war-
like monarch constructing vessels of 165 feet in extreme length,
and 46 feet beam. In 1511, the Scots built the famous Great
Michael, 240 feet long. James the First, in 1612, granted a
charter to the Shipwrights’ Company, with jurisdiction over all

the ship-builders in the Kingdom. During the seventeenth
© Vor. IIL 1 55



2 OUR EMPIRE AT HOME AND ABROAD.

century, naval architecture owed much to the first president of
the above body, Phineas Pett, master-shipwright of Woolwich
dockyard, and to his son Peter and Sir Anthony Deane. All
advances, however, from the earliest times until the close of the
cighteenth century and later still, were as nothing compared to
that which was to come. The nineteenth century far surpassed,
in regard to progress in navigation, all that human ingenuity
achieved from the dawn of civilization down to the close of the
Napoleonic age. Wood-built craft, driven by oar and sail, were
the only sea-going vessels known to the Phaenicians and Egyptians
of old time. Timber-built vessels, propelled by sail and oar,
were the only sea:going craft in the days of Waterloo. The
use of the compass is, in fact, the one great exception to the
rule that modern navigation, until the application of steam,
differed only in degree and not in kind, from that which was
practised in the Mediterranean Sea before the opening of the
Christian era.

In 1801, the sailor, under certain conditions, was wholly
helpless against wind and tide, and sea - passage, in circum-
stances of the greatest urgency for the conveyance of in-
telligence, or persons, or goods, was often either wholly prevented
for a time, or retarded with serious detriment to human interests.
Man is now able to defy storms; to drive vessels of twenty
thousand tons burthen, at moderate railway - speed, through
rough water; and to calculate, almost to an hour, the time
of his arrival at a port many thousands of miles away from the
point of starting. Weeks, for voyages, have been turned into
days, and military expeditions, on an enormous scale, have been,
by the mariners of one great empire, carried with marvellous
safety and speed over seven thousand miles of the stormiest
ocean in the world.

It 1s remarkable that the British nation, now far ahead of all
rivals in the extent of both her naval and her mercantile marine,
so long lagged behind in the contest for maritime supremacy, as
regards the quality of the craft employed. During the eighteenth
century, with a vast extension of our commerce, there was
scarcely any application of science to ship-building. We shall
first note the rise, during the Victorian age, of a superior class of
sailing-ship in the British Isles, improvement being partly due
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to novelty of lines in the hull, partly to the material used in the
construction of hull and rigging. During the earlier part of the
nineteenth century, the British ship-builders were far surpassed in
scientific skill by those of Sweden, Denmark, France, and Spain,
whose vessels were at once larger, swifter, and of better conduct in
rough waters. The shipyards of the United States also turned out
excellent craft. About 1834 the famous naval architect, John Scott
Russell, born near Glasgow in 1808, established the principles on
which speed in sailing depends, and his “wave-line” system of
construction was by degrees adopted in this country. For some
years after the opening of the China tea-trade in 1842, the sailing-
ships of Baltimore and Boston, in the States, enjoyed almost a
monopoly in the markets through their quick delivery of cargoes
of new tea. Then the British builder was aroused, and in 1846
Messrs Hall of Aberdeen launched a large schooner on the plan of
the Baltimore clippers which, in that size, were sharp in the bow,
deep in the stern, of great length, lying low in the water, with long,
slender masts and large sails cut with great skill. The Zorringion,
as the new vessel was called, proved a great success in the China
coasting-trade, and the Aberdeen yard quickly turned out ships of
the same class but of greater burden, for the tea-trade to European
ports. For ten years more, however, the American vessels had the
better of the contest, though, in a famous race run in 1851 from
Whampoa, near Canton, to the Thames, the English ship Ganges
beat the two Baltimore clippers Flying Cloud and Bald Eagle, the
one by four days, the other by four and a half. The last part of
the contest, up the English Channel, was very exciting, as all three
ships were close together off Portland, the Americans having
started three days before the Ganges. It is curious, in these days,
to note that the winner, coming round the Cape of Good Hope,
occupied 108 days in her passage. About this time, the great
mercantile house in the China trade, Jardine, Matheson & Co.,
caused a splendid vessel, on the finest lines, and of stouter timbers
than the American, to be built for their service. This craft, called
the Stornoway, was the first of the renowned Aberdeen clippers of
“the larger type, but the Baltimore ships were still about double the
tonnage of the British, and for some years yet we remained in the
rear. In April 1853, the Josepr Fletcher, a British clipper, arrived
in the Thames, 104 days from Shanghai, the swiftest passage then
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made by any of our tea-ships. In other directions, fine British
vessels, Black Ball liners and others, were making the voyages to
Australia and New Zealand in about go days.

In 1856, our ascendency over the Americans in the China
trade began to be established. The day of iron ships, apart from
steamers, had arrived, a change largely owing to the able advo-
cacy of the famous Scottish engineer, Sir William IFairbairn. A
vessel made of iron plates is lighter than a wooden ship of the
same size, and the metal is more easily dealt with than timber,
since it can be bent, in a heated state, into any required shape.
We may finish this subject of material for ship-building by noting
that, within the last few years, the use of steel plates has almost
entirely replaced that of iron for marine purposes. A further gain
in lightness, with equal strength and ease of management, is thus
secured. As compared with wood, a steel vessel can carry 2200
tons of dead weight against 1870 tons for a wooden ship, and the
thin sides of the steel ship would give, in craft of that tonnage,
4000 more cubic feet of internal space. Returning to the British and
American contest for supremacy on the sea in the carrying-trade,
and its final issue, we observe that in the year 1856 the Lord of
the Isles, one of our earliest iron-built vessels, racing home from
Foochow, the Chinese port, against two of the most famous Balti-
more clippers then afloat, beat them both by some days. From
that time the noble American vessels began to disappear. British
wealth in iron and skill in its working gave an irresistible supe-
riority to the shipyards of the Clyde, the Tyne, the Wear, and
other localities, and by 1875 nearly the whole of the tea imported
into the United States was carried in British vessels. Then our
builders keenly competed with each other, and sailing-ships were
launched of such beauty and speed as the world had never seen.
Steele of Greenock and Hood of Aberdeen were among the most
renowned of these constructors, and it was the Greenock builder
that in 1865 sent forth the Si» Zancelot, first and foremost of the
whole fleet of tea-ships. This wonderful vessel, in 1869, did the
voyage from Foochow to the West India Docks in London, nearly
15,000 miles, in 89 days. The increase of speed in sailing-ships is
further illustrated by the fact that another British clipper, the
Thermopylac, built at Aberdeen, made the passage from the
Thames to Melbourne in 1869 within 60 days, or 30 days less than
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NAVIGATION AND MERCANTILE SHIPPING. 5

had been considered a fair run for a liner twenty years previously.
A few years more passed away, and, in the swift advance of im-
provement, these noble vessels of the oriental trade, the China
clippers, vanished one by one in the presence of steam.

It must not be supposed that the day of sailing-vessels, as
cargo-carriers, is yet finished in our mercantile marine. Wind is
a cheaper propeller than coal, and where extreme quickness of des-
patch is not required, steel sailing-ships, with wire rigging and a
great capacity for carrying goods, may long hold their own against
steam. About 1870 there came a temporary revival of ship-con-
struction in this class of craft. In that year there were not more
than ten British sailing-ships afloat of two thousand tons register
and upwards. In 1893 there were more than ten fine steel-built
sailers, each above three thousand register tonnage. In 1892, one
shipyard on the Clyde, that of Messrs. Russell & Co., launched
twenty-six steel sailing-ships, with an average register of over
2000 tons. Of this fine fleet, thirteen varied in tonnage from
2300 to 3500, and the smallest of all was rated at 1400 tons,
Other builders on the Clyde constructed, in the same year, more
than 40 vessels of the same class, averaging far more than 2000
tonnage registered. At Leith, one of 3200 tons was sent afloat,
and on the Tay, two more of nearly 3o00. The largest sailing-ship
afloat in 1900 was owned in France, but she was built on the Clyde
in 18go. This five-master ship, called LZa France, has carried 6000
tons of nitrate of soda from Iquique, the Chilian port, to Dunkirk.

The use of steam for navigation began, in a feeble and tenta-
tive fashion, near the close of the eighteenth century. In 1783, a
paddle-steamer, of French construction, was tried with some suc-
cess at Lyons. In 1790, an American paddle-boat made 7 miles
an hour with steam, and carried passengers on the river Delaware.
In Great Britain, the first practical steamboats are traced to the
ingenious Scottish mechanic, William Symington, who drove a
small steamer, in 1788, with two paddle-wheels, at 5 miles an hour,
on Dalswinton Loch, Dumfriesshire. In the following year he
aided in the construction of a larger-paddle-boat that made 7 miles
an hour on the Forth and Clyde Canal. No continued use followed
these successes, and it was not till 1802 that the same canal bore
upon its waters the first practically successful steam-boat that was
ever built. The construction of this vessel, the Clarlotte Dundas,
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was due to the capital of Lord Dundas of Kerse and to the me-
chanical ability of Symington. She had one paddle-wheel near the
stern, and this was driven by a direct-acting horizontal engine, with
a connecting-rod and crank, a most important advance on previous
attempts, where the action had been applied to the wheels by in-
termediate levers and other arrangements. Again, however, com-
mercial adoption and continuous employment failed to attend the
work of Symington. The Charlotte Dundas had proved her value
by towing two laden barges, each of 70 tons burden, for 20 miles
in 6 hours, but the canal-proprietors declined to take up the matter,
on the ground of injury to the canal-banks from the wash caused
by the wheel. The boat was beached, and at last broken up.
After this, steam-navigation was taken up in America by Robert
Fulton, and in Scotland by Henry Bell, a native of Torphichen
Mill, Linlithgowshire, who was first a millwright, then an engineer
under the Rennies, and afterwards settled at Glasgow and Helens-
burgh. During his residence at the latter place, from 1807 onwards,
Bell was devoted to mechanical experiments connected with steam-
navigation. In June, 1812, a vessel on his design and at his cost
was launched from the yard of John Wood, of Port-Glasgow, fitted
with an engine by John Robertson of Glasgow. This famous craft,
named the Comef, from a brilliant heavenly body which had lately
appeared, was driven by paddles at 6 miles an hour, and ran on
the Clyde from Glasgow to Helensburgh and thence to Greenock,
until she was wrecked in 1820. The memory of Bell, who died in
1830, is celebrated by a monument erected at Dunglass Point, on
the Clyde. The Comet was quickly followed by a whole fleet of
steamers, the shipwrights and engineers of the Clyde maintaining
then, as now, the leading place in their construction. Wood of
Port-Glasgow, Denny of Dumbarton, M‘Lauchlan of the same port,
and Scott of Greenock, were conspicuous among these early builders,
and great advance was due to the energy and skill of David Napier,
the marine engineer, of Glasgow. In 1816, steamers were running
on the Thames between London and Margate, and in 1819 Napier
despatched the Rodert Bruce, of 150 tons and 60 horse-power,
first of a line of steamers plying between Glasgow and Liverpool.
Mr. James Cook, of Tradeston, Glasgow, was another eminent
maker of engines in these early days of marine steam-traffic, and
introduced many improvements in their construction.
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Turning to the subject of ocean steam-ships, we find that the
credit of first crossing the Atlantic is usually given to the American
paddle-steamer Savannak, when she made the voyage from that
port to Liverpool in 1819. This statement is, to some extent,
misleading. The Savannak, a vessel 100 feet long and of about
300 tons burden, was not a steam-ship in the true sense, but a full-
rigged packet-ship, with a small steam-engine on deck, moving a
pair of paddle-wheels in smooth water. During her voyage of
twenty-five days, she was under all sail for at least two-thirds of
the time. The first steam-vessel, properly so called, that ever
crossed the Atlantic, was the Koyal William, launched at Quebec
in May, 1831, and built by a Scot, James Goudie, who had served
his time and learnt his business at Greenock. Propelled wholly
by steam, this vessel traded for some time between Quebec and
Halifax, in Nova Scotia, where she was seen by a Mr. Cunard,
who made many notes concerning the craft, and brooded to some
purpose over the answers to his questions. The Royal William,
of 1370 tons in builder’s measurement, 146 feet in length on the
keel, and with 29 feet 4 in. beam inside the paddle-boxes, left
Quebec on August 4th, 1833, and, steaming all the way across,
arrived in London in 25 days. She afterwards passed into the
Spanish service as a man-of-war. The Atlantic steam-ferry was
fairly started in April, 1838, by the voyages of the Great Western
and the S#rius. The Great Western, 212 feet long, with 35 feet
4 in. beam, 23 feet depth of hold, and 1340 tons burden per
register, was built from the plans of Mr. Isambard K. Brunel,
engineer of the Great Western Railway, and designer of the
famous Great Britain and Great FEastern steam-ships. Her
engines were due to Messrs. Maudslay, Sons, & Field of London,
and were of 440 horse-power. On April 8th she started from
Bristol, and in 14 days received a grand reception from en-
thusiastic crowds at New York. At the same time, the Szrzus, a
vessel of but 700 tons and 320 horse-power, came in from Cork,
but she had started 4 days before her competitor.

The problem was now solved, and transatlantic steam-traffic
was soon inaugurated on a great and permanent scale. In 1839
the Cunard Company was started by Mr. Samuel Cunard, a native
of Halifax, Nova Scotia, and his partners, Mr. George Burns of
Glasgow, and Mr. David M‘Iver of Liverpool. An annual sub-
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sidy of 455,000 had been secured from the government for the
carriage of mails, and the steam-service between Liverpool, Halifax,
and Boston began its work in July, 1840. The pioneer vessel
was the Britannia of nearly 1200 tons, and 740 horse-power, the
engines being made by Robert Napier of Glasgow. The outward
voyage to Halifax occupied about 1214 days, and the homeward
only 10. Her sister-ships of this first fleet were the Acadia,
Columbia, and Caledonia, vessels of similar size and power. Year
by year steam-ships of greater size and horse-power were launched,
and, on the Atlantic service, by 1848, the average speed had been
raised from 814 to 10% knots per hour.

Steam-service between this country and the East had begun in
1825, when a small ship called the Znterprise, of about 500 tons
and 120 horse-power, went from London to Calcutta in 113 days,
being the first steamer that ever doubled the Cape of Good Hope.
It was long, however, before any regular steam-communication
with the East Indies was established. In 1836 a syndicate of
London merchants issued a prospectus on the subject, in which
they expressed a belief that India, round the Cape, and Australia,
might be reached, at the outset, in 73 days, with a probable reduc-
tion to 60 or even 50 days. The East India Company, however,
put a stop to the plans of the projected “ New Bengal Steam
Company”, and took the matter in hand themselves. The mer-
chants of London and the East clamoured for an efficient packet-
service between London and Alexandria, with a continuation, after
the break in Egypt, from Suez to Bombay. In December, 1836,
the steamship Atalanta, of 630 tons, and 210 horse-power, built at
Blackwall, on the Thames, by Wigram & Green, was despatched
from Falmouth to ply on the Indian side of the route. In 1837,
her sister-ship, the Zernice, under steam alone, made her way from
Falmouth to Bombay in 88 days. The still great and flourishing
Peninsular and Oriental Company, the popular P. and O., began
in 1837 as the “Peninsular Company”, carrying the mails to
Portugal and southern Spain, and afterwards to Egypt. In 1840
the association, in its existing form, was incorporated by royal
charter, and a fine fleet of steamers was gradually formed. The
progress of economy in steam-traffic cannot be better illustrated
than by the facts that the first P. and O. steamship, the Zéerie, was
able to propel a displacement of only 17 tons, at 8 knots per hour,
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for each ton of coal consumed, and that in 1893 many of the
Company’s ships were able to propel 100 tons of displacement, for
each ton of coal, at 16 knots an hour. The chief causes of this
marvellous change will be shortly disclosed. In 1847, the Pacific
Company was established, and other lines, as time passed on,
carried passengers and goods swiftly, and with a high degree of
safety, to all the chief ports of the civilized world.

The increase of size and shape, mainly as to length compared
with breadth, in the hulls of steam-ships; the greater power of
engines; the change of material for the body of vessels, and of the
mode of propulsion, have been the most important elements in the
development of higher speed. Ingenious improvements in engines
and boilers have attained far higher pressures of steam, with safety
and economy in their production and use. It was in 1832 that the
first steamers built of iron appeared both on the Tyne and the
Clyde. For many years this material met with strong opposition,
arising from distrust as to its safety for the purpose. Turning for
a moment to the method of propulsion, we find that the screw was
used with success on the Thames in 1836, and, in a vessel called
the Archimedes, in 1839, with a still more favourable result. The
Great DBritain, completed by Brunel in 1843 for the Atlantic
service, combined both novelties. She was constructed of iron,
and she was propelled by a screw. The propeller was a marked
success, though here again many years were to elapse before its
general adoption. On her fourth voyage from Liverpool to New
York, the Great Britain was stranded in Dundrum Bay, on the
north-east coast of Ireland, and there she lay aground for nearly a
year, in an awkward position, and was afterwards floated without
having suffered any serious damage. The career of this fine
steamship had suffered a check, but that very mishap had settled
the dispute between wood and iron. No more doubts as to
stability and strength in iron as material for ships’ hulls haunted
the minds of builders and owners. The Great Britain, which won
afterwards a noble record in the Australian trade, was a marked
advance upon previous vessels in size, measuring 320 feet in length,
with 51 feet beam, and 3234 depth of hull. The screw-propeller
became the favourite at last, for ocean-service, from its obvious
advantage in position, so that it continues acting both under a rolling
and a pitching motion of the ship, and from its great superiority of
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power in dealing with a larger body of water in a given time, con-
trasted with the paddle-wheel. In 1853, the Cunard Company
sent to sea their first iron vessel, the Persia.  In 1861, the Scotia,
a “Cunarder”, proved to be the last paddle-wheel steamer, for
Atlantic service, built for her Company. Henceforth the Cunard
feet was reinforced by ships of iron, or later, of steel, and all these
were driven by the screw-propeller.  The Scotza, in her day, was
justly regarded as the model of an ocean steam-ship. She measured
366 feet in length, 4734 feet in beam, and 30% in depth, dimen-
sions in which we note the increase of length as compared with
breadth. The Great Britain's length was little more than 614
times her breadth; the Scofza's breadth was little more than 1§ of
her length. Her engines, by Napier, were of 475 nominal horse-
power, but, at top speed, they worked at nearly nine times that
value. The Scotia's speed exceeded that of any ocean-steamer
then afloat, and in 1866 she completed the Atlantic voyage, Queens-
town to New York, in just under 8 days 3 hours. Year by year,
the vessels grew larger, and on lines that gave a length ten times
the breadth, or varying from that to ninefold. The time between
Queenstown and New York was brought down in 1877, by the
DBritannie, to under 7 days 11 hours. This splendid vessel, of the
White Star Line. is a sister-ship of the Germanic, both from the
yard of Messrs. Harland & Wolff, of Belfast. The Zritannic is
455 feet long by 46 broad. Her tonnage exceeded 5000, and her
indicated horse-power of engines was 5500. A fierce competition
for speed across the Atlantic raged between the various rival
Companies. In 1882, the A/asta, of the Guion Line, built on the
Clyde by the Fairfield Company, did the Atlantic passage in less
than 6 days 19 hours. She was 500 feet long by 50 broad, and
her engines worked up to 10,500 horse-power. The Servia, of the
Cunard Line, measured 515 feet by 52, was of 7400 tons, and
engine-power rivalling that of the 4/aska. A few years pass away,
and the Z#ruria, a Cunarder, from the Fairfield yard, and her
sister-ship, the Umbrza, have engines working up to above 14,000
horse-power, and the latter vessel, in 1887, brought the voyage
down to under 6 days 5 hours. The average-passages exceeded
the above records by some hours. Larger and more powerful the
Atlantic liners grew, until in 1891 the Majestic and Teutonic,
launched at Belfast by Harland & Wolff, crossed the Atlantic in
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5 days 18 hours and 5 days 1615 hours. Their length just ex-
ceeded 580 feet; their tonnage was nearly 10,000, and the horse-
power of the engines was 18,000. The Cunard Company, resolved
not to be beaten by any rivals, American or British, then gave
instructions to the Fairfield Shipbuilding and Engineering Com-
pany, on the Clyde below Glasgow, which resulted in the produc-
tion of those magnificent and for some years unrivalled specimens
of commercial marine architecture, the Campania and Lucania.
These fleetest, up to that time, of all the * Atlantic greyhounds”,
these wonders of human achievement, ready for launching within a
year of the time when the keels were laid, each crossed the Atlan-
tic (Queenstown to New York, or vice versa) in about 5 days 1314
hours. These superb vessels represented the highest develop-
ment of marine architecture and engineering skill down to the date
of their existence, and may be regarded, when we consider their
marvellous adaptations of means to ends, as among the most
distinctive products of the Victorian age, most characteristic of the
time and race that display their wonders to the world. Strength
and speed are combined in a rare union which enables them, under
contract with the Admiralty, to become cruisers armed with long-
range cannon that would make them formidable to most men-of-war.
For safety either from the violence of waves and winds, or of
hostile shot and shell, they are fitted with steering-gear in triple
independent form. Their coal-capacity is so great that, on cruising-
service, they could for some time burn five hundred tons a day.
These luxurious floating hotels have dining-rooms fit for royal
banquets, and drawing-rooms, private sitting-rooms, and boudoirs
which furnish the comforts and splendours of home to the richest
and most exacting ladies of the time. In viewing the Campania,
the first launched of these sister-ships, we see lines and proportions
of such beauty that her colossal size fails at first to fill the mind of
the spectator. The fact is only realized when an ordinary “liner”,
say of 5000 tons burden, lies alongside. She is as charming a
specimen of marine architecture as any of the old sailing clippers,
and she is also 620 feet in length, 65 feet 3 inches in breadth, 43
feet in depth from the upper deck, with a tonnage of 13,000, and
engines working up to 30,000 horse-power. The engine-room,
with its two sets of the most powerful triple-expansion engines ever
constructed, is a maze of pipes, rods, cranks, levers, wheels, and
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cylinders to the unskilled eye, presenting perfect orde'r to that which
has been trained in the mechanical arts concerned with the marvel-
lous results which British ingenuity has attained after fifty years
of ceaseless study, experiment, and toil. In addition to the main
engines, there are many others for producing the electric-light that
blazes at night throughout the vessel, and ahead over the sea; for
driving the pumps of the water-condensers; for the steam-cranes;
for the refrigerating-chambers carrying meat and other produce; and
for numerous other needs of comfort and security to all on board.
Ninety-six furnaces heat 12 huge boilers, composed of about 8oo
tons of steel, in plates 134 inch thick, and each weighing 4 tons.
The rudder is a mass of steel-plating that weighs 24 tons. This
moving town is fitted to carry 460 first-class passengers, 280
second-class, and 700 in steerage, with a crew of 400 engineers,
firemen, sailors, and attendants, or 1840 persons in all. The
dining-room, 100 feet long and 64 broad, is furnished in dark old
mahogany, and seats 430 persons. A new feature in this magnifi-
cent apartment is a dome rising to a height of 33 feet from the
floor to the upper deck, and lighting both the dining-saloon and
the drawing-room on the deck above. The grand staircase to
these rooms is of teakwood; the drawing-room is in satin-wood
relieved with cedar and painted panels. The smoking-room on
the promenade-deck reproduces an old baronial hall of the Eliza-
bethan age, with oaken furniture and carvings. The other public
rooms, including a library and ladies’ boudoir, are fitted with a
quiet taste and artistic effect in strong contrast with the vulgar,
gaudy, gilded gorgeousness prevalent on some lines of ocean-
steamers. The state-rooms for first-class passengers, on the main,
upper, and promenade decks are like real bed-rooms, instead of
being the cramped cabins, with narrow “berths”, formerly supplied
atsea. Besides the single bed-rooms, there are suites of apartments
for families or parties, fitted with ornamental woods, rich carpets,
and brass bedsteads in place of the old wooden “bunks”. Light,
height, and good ventilation are found in all the sleeping-chambers.
The second-class passengers, in the after-part of the ship, have
spacious, beautiful state-rooms, a handsome dining-saloon in oak, a
drawing-room in satin-wood, and a comfortable smoking-room, all on
a par with the usual first-class accommodation. As for speed, about
twenty-five miles an hour is the average throughout the voyage.




NAVIGATION AND MERCANTILE SHIPPING. 13

On the subject of communication by sea, we may note the
change, during the nineteenth century, from the old six-months’ voy-
age to India round the Cape, first to the forty and then to the thirty
days’ transit by the Overland Route through Egypt, and, by degrees,
to the acceleration due to the railway extension to Brindisi, on the
Adriatic, and to unbroken steam-ship passage, through the Suez
Canal, to the Indian ports, enabling travellers and the mails to reach
London from Bombay within the space of 14 days. Since the
earlier decades of Victoria’s reign, the passage between the British
Isles and our Australasian colonies has been shortened, first from
the 9o days of the sailing-clippers to the 53 days of the Great
Britain, which was considered a marvel, and now to the voyage of
from 30 to 35 days via the Suez Canal. A notable feat of steam
navigation was performed at the end of 1892, when the twin-screw
Ophir, of the splendid Orient Line, left Albany, in West Australia,
on St. George's Sound, on November s5th, and arrived at Ply-
mouth, on December 3rd, in 28 days 10 hours from land to land,
inclusive of all stoppages.

Before passing to some notice of another class of steam-
vessels, we may refer to that portentous failure, save for one
important purpose, of Brunel's and Scott Russell’s engineering
audacity and enterprise, the luckless Great Eastern. Her designers
planned and constructed this hugest piece of marine-building on
record at the instance, in 1852, of the Eastern Steam Navigation
Company, who desired to possess a vessel, for trading between
Great Britain and India round the Cape of Good Hope, which
should be capacious enough to carry coal for the outward and
homeward voyages, and have space for a large number of passen-
gers and a great quantity of cargo. It was believed that a vast
increase of size would be attended by a like advance of speed, and
the miscalculation made on this point alone reflects great discredit
on all concerned. From 1854 to 1858 the vessel was under con-
struction at Millwall, on the Thames. Misfortune dogged her at
every step. Delays in the work were caused by repeated financial
difficulties. An air of ridicule was attached to the change of her
name. The promoters had dubbed their vessel the Leviathan, but
an outcry arose from the Puritanical part of society that this was
an impious use of a word that occurs in the Old Testament scrip-
tures, and the directors curried favour with the sanctimonious by
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abandoning the proposed designation. In November, 1857, the
hull was ready for launching, but the vast weight of metal declined
to move from the stocks, and it was not till the end of January,
1858, after several failures, efforts continued through many weeks,
and an additional expenditure of £60,000, that the ship, in her bare
form, was afloat on the waters of the Thames. During 1858, and
some months of 1859, the internal fittings proceeded as fast as
money could be procured. The Eastern Steam Company had to
go into liquidation, and then a “Great Ship Company” of credu-
lous investors bought the vessel and found capital to complete
their bargain. On September 8th, 1859, the Greas Eastern left the
Thames on her trial trip. She was passing Hastings when a tre-
mendous explosion of a “jacket”, or casing to heat the water
before it entered the boilers, blew up the centre of the vessel, and
tore away one of the five enormous funnels, each weighing 8 tons,
with much of the decks and cabins and steam-gearing. Seven
persons were killed and others wounded, and the voyage came to
an abrupt end off Portland. In January, 1860, as the great ship
lay in Southampton Water, her commander, Captain Harrison,
perished from the capsizing of a small boat in a sudden squall. At
last, in June, 1860, she left Southampton for a run across the
Atlantic. She was 680 feet in length, 83 feet broad, and 60 feet
deep, with six masts, of which five were made of iron. The peculi-
arity of her propelling power was that the engines, eight in
number, drove two paddles as well as a screw. The engines worked
up to about 9ooo horse-power, and enabled her to attain the good
average speed, in those days, of 14 knots, or nearly 16 miles, an
hour. A bad investment for the usual passengers and cargo, from
the length of time needed to obtain a paying amount of human and
commercial freight for each trip, the Great Eastern was employed
on one or two occasions for the conveyance of troops. In one of
these voyages, with over 3000 soldiers on board, as she ran from
the Mersey to Canada, she was caught in a storm about 300 miles
to the west of Cape Clear, and so far disabled as to be compelled
to put back to Kinsale, in county Cork. The travelling and
trading public would, by this time, have nothing to do with the
unwieldy mistake, in a commercial sense, of Scott Russell and
Brunel, which had cost, from first to last, before her disastrous
trial trip, about three-quarters of a million sterling. At last the
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Great Eastern, in 1865, found her only proper work. She was
safe against sinking in any weather; she was very steady in an
ordinary sea-way; and she had unrivalled capacity for stowage.
Fitted with tanks for the coiling of a huge mass of submarine wires,
and with machinery for paying out the telegraphic rope, she was
successfully employed in laying the earlier Atlantic cables, and,
after 1869, in the same work on Atlantic waters, in the Red Sea,
and in the Mediterranean. When the bulk of this work was
finished, and after further failure in attempts to obtain passengers
and cargo, the vessel became, in 1884, a coal-hulk at Gibraltar,
and was then sold in London, by auction, for about a thirtieth of
her original cost. She then made some money for her new owners
as a “show ” ship, and in November, 1888, sold by auction at Liver-
pool in lots for which the bidding extended over five days, she
fetched nearly 460,000 to be broken up as old metal.

Another class of vessels driven by steam has become of great
importance in this age of pleasure-seekers by water and land.
Apart from the tiny, graceful, bustling steam-launches which, when
the weather favours them on our coasts, flit from port to port, or, in
the upper reaches of beautiful rivers, the Tamar, the Dart, and the
Fal in the west, the Thames, the Orwell, the Tyne, the Tees, the
Forth and many other waters on the east, speed from scene to scene
under summer skies, we have a large fleet of steam-yachts owned
by the wealthy and luxurious part of the population. In 1850, there
were but four or five such vessels afloat under the British flag. In
1900, there were 1384 steam-yachts on Lloyd’s Register with
a total of 180,185 tons, the largest of this fine pleasure-fleet
being of 1242 tons. Some of the larger vessels visit all parts
of the world, like Lord Brassey’s famous Su#nbean:, and are to be
met with off the coast of Spitzbergen far within the Arctic Circle,
and amid the tropical scenery of West Indian and Pacific isles.
The historic and picturesque Mediterranean, the noble scenery of
the Hebrides, and the still grander natural features of Norwegian
fiords, attract the owners of many of these swift and graceful craft,
in no fear of lying helpless in a calm, and able to encounter hard
usage from wind and wave. Only very wealthy persons can afford
to maintain these luxurious and expensive movable abodes, but
tourists of moderate means are now enabled to visit Norway, the
Mediterranean, Madeira, the Canaries, and the West Indies, not
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merely in the usual passenger-boats, but with parties of a fixed
number conveyed in well-appointed steamers of from 1500 to 3000
tonnage, specially fitted for such a service. On the estuaries of the
Thames and the Clyde are now to be seen, throughout a long
summer season, crowds of happy tourists on the upper and lower
decks of swift and graceful saloon-steamers, powerfully engined, and
furnished with all that can be needed for bodily comfort and
refreshment during a day of pleasure amid the purest air, and, on
the Clyde and the adjacent seas, in presence of some of the fairest
of European scenery. Here, as in nearly all else that concerns
steam-shipping, the Scottish river has an undisputed pre-eminence.
The Lord of the Isles, the London Belle, the Kokinoor, and other
fine vessels that ply between London Bridge and Sheerness,
Southend, Clacton, and Harwich, were all constructed and fitted on
the Clyde. At Glasgow, the tourist can step on board those noble
vessels of David MacBrayne's, the /Jona and the Columba.
Inferior in size to the towering three-storey vessels of American
waters, the Columéba, a model of elegance, comfort, safety, and
swiftness, is the finest specimen of river-steamers to be found in
Europe. Steady as a rock, she races easily along, with very little
shaking, at her highest speed of nearly 20 miles an hour. There
is a grand upper promenade-deck, and a great length of cabin aft,
divided into dining-saloon below and a luxurious drawing-room
above, with plate-glass sides in all the length, affording a perfect
view of the scenes that are passed on either hand. The vessel,
built of steel and engined by Messrs. Thomson of Clydebank,
measures 316 feet in length, and is supplied with an admirable
table, a travelling post-office, bookstall, fruit-stall, and every need
for her daily return-trip between Glasgow and Ardrishaig, at the
Loch Fyne end of the Crinan Canal. All tourists to the west of
Scotland are acquainted with the merits of MacBrayne’s fine fleet
of red-funnelled steamers, and whoever, for example, has made the
trip from Oban, on board the Grenadier, to Staffa and lona, with
the complete circuit of the great island of Mull, on a fine day of
summer, has enjoyed an experience not to be forgotten.

Among the Companies that own fleets of great ocean-steamers,
in addition to the Peninsular and Oriental, the Orient, the Pacific,
the Cunard, the New Zealand, and the White Star Line, with its
huge Belfast-built vessels, we must notice the Allan Line, founded

-
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by Alexander Allan, who owned and commanded a ship that carried
stores to the Peninsula during Wellington’s great struggle. After
1814, he traded regularly between the Clyde and Canada, and in
1820 the Allan Line of sailing-ships was established, forming a
chain of communication between the Scottish river and the St.
Lawrence that has continued unbroken to the present day. In
1853 the first steamer of this line was built at Dumbarton by
Messrs. Denny. The Canadian was a paddle-wheeler of 277 feet
in length, with a breadth of 33, and a'burden of 1765 tons. In the
same year the Canadian mail-service was begun, with Liverpool as
the port of starting, and in 1862 the Allan steam-service arose
between Glasgow, Quebec, and Montreal. In 1871, the Company
ran ships between Liverpool and St. John's (Newfoundland),
Halifax (Nova Scotia), and Baltimore, and a later development
took their steamers from Glasgow to Boston, Philadelphia, Monte
Video, and Buenos Ayres, and from London to Quebec and Mon-
treal. In 1900 the Allan fleet, diminished in number, but greatly
increased in tonnage, consisted of thirty-three steamships, mostly
of steel, the largest being of 10,576 tons. The Anchor Line was
started in 1856 by Messrs. Handyside & Henderson of Glasgow,
the Mediterranean being their first scene of enterprise. In 1863,
their Glasgow and New York service began with the Caledonza
and Britannia, and the motto on their flag, “ Secure amid perils”,
has been well illustrated by safe and efficient service. In 1900
their fleet, also lessened in number ot ships, but of larger tonnage,
comprised twenty-seven vessels leaving the Clyde, the Mersey,
and the Thames, the largest ship being the Assyrza of 6280 tons.
A few figures may here be given in proof of the enormous
growth of British shipping during the reign of Victoria. In 1836,
there were 25,820 vessels on the register of British ships, with a
tonnage of about 2,792,000. Of these vessels, 600 were steamers,
of about 68,000 tonnage in all. In 1898 the register showed
about 35,000 British vessels, with a tonnage of 10,460,643. The
number, it will be seen, was only about 35 per cent larger, but the
tonnage had increased far more than threefold. This, however,
gives no just idea of the real advance that has been made. In
1898, 8838 ships on the register were steamers, of 6,613,917 tons.
It is fairly estimated that one ton of steam-shipping, from superi-

ority of speed, does four times the work of one ton of sailing, so
Vor. IIL 56
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that, whereas in 1836, taking the work done by a sailing ton as
the unit, there were nearly three million effective tons of shipping,
there were, on the same basis of calculation, in 1898, more than
twenty-nine millions of effective tons, or nearly ten times the
amount of sixty years before. The ship-building figures from
Lloyd’s Registers of the years 1875 and 1898, are very striking
as regards changes from sail to steam in propelling force, and, in
material, from wood to iron, and thence to steel. On September
30th, 1875, there were building, in the yards of the British Isles,
157,000 tons of iron steamers, 106,000 tons of iron sailing-ships,
1000 tons of wooden steamers, and 51,000 tons of wooden sailing-
vessels. Twenty-three years later, in 1898, there were built in
British ship-yards, for British owners, 654,158 tons of steamers,
nearly all constructed of steel, and nearly 42,000 tons of sailing-
ships, also chiefly of steel. For foreign owners, in the same year,
164,828 tons of steamers were built in our ship-yards.

The chief improvements in marine engines which are connected
with the increased speed, power, safety, and economy of steam
navigation have been the invention and adoption of the compound
principle in working, of surface-condensing, and of twin-screws. It
was the firm of Messrs. Randolph & Elder, on the Clyde, that
successfully introduced the compound engine in 1854, with two
cylinders of unequal size. The smaller or high-pressure cylinder
first received the steam from the boiler, and cut it off when about
half the stroke of the piston was done. The steam thence passed
into the larger or low-pressure cylinder, having from three to four
times the capacity of the former. There the reduced pressure,
acting on the larger area, was capable of as much work as in the
smaller cylinder, and the result was that, with a simpler mechanism
than for the same degree of expansion of steam in two independent
cylinders, the loss by condensation in the cylinders was much
reduced, and at least an equal, and a more equable and uniform,
driving-power was obtained. This double-expansion system was
soon found to save from 30 to 40 per cent of fuel, since the steam
produced in the boilers was more fully utilized, and less production
of the moving agent was required. In the surface-condenser, the
steam, after being used, is reduced to water by contact with the
outer surface of a great number of small tubes, through which a
current of cold sea-water is kept always flowing. This water, after
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doing its service, is returned to the sea, while the water into which
the waste steam has been condensed passes to the hot well, and the
boiler is kept fed with distilled water, and so preserved from in-
crustation with matter which cannot be vaporised, and which
previously caused the need of a wasteful process called “blowing-
off . The firm of R. Napier & Sons is credited with the triple-
expansion engine, in which the use of three cylinders instead of
two has ultimately reduced the consumption of coal from 4 to
4% lbs. per indicated horse-power per hour, before the days of
compound engines, to less than 2 Ibs. for the same amount of work.
Quadruple-expansion engines, with four cylinders, have also been
constructed, but have not yet been employed to any large extent.
Since 1889, the use of twin-screws, for ocean-steamers of the largest
and most powerful class, has been adopted with marked advantage.
With the almost entire disuse of sail-power in this class of vessels,
it has become more than ever desirable not to entrust the safety of
the ship, or, at least, her power of keeping in motion for the purpose
of helm-control, to the propeller or shafting of a single screw. On
the double-screw system, each is driven by a separate set of
machinery, and, if one breaks down, the vessel can make way, at
diminished speed, with the other apparatus. In case of mishap
to the rudder or steering-gear, the alternate working of the two
sets of engines supplies the place of the disabled agency. Strength
and security for the ocean-going steam-ship have been vastly in-
creased by subdivision of the hull into water-tight compartments;
by an elaborate system of steel deck-beams, stanchions, and supports;
and by the general use of water-ballast bottoms divided into cells.
Messrs. Denny & Sons, the famous Dumbarton builders, have
been mainly instrumental in developing this last improvement,
which gives the vessel a double-skin below, and affords safety to
the interior, in case of running on rocks or other sunken obstacles.

The progress made in maritime affairs during the last 6o years
is well illustrated by a reference to the state of things which existed
in 1836, on the authority of a distinguished official of the Board of
Trade in London. Mr. Thomas Gray, C.B., in an address de-
livered in 1886, on the subject of maritime legislation, dealt with
the mischiefs that were operating in the year before the opening
of Victoria’s reign. He showed first that, at Lloyd’s, the great
association of “underwriters” or ship-insurers, in London, British
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ships were then classed solely on age, or according to the port
of building. This great and long-existing organization, which,
among other services, collects and distributes marine intelligence
of every kind, and promotes every measure for preserving life at
sea, was incorporated in 1871 by an Act of Parliament. Their
various publications are of infinite use to the mercantile community;
their agents are found in every port, and their signal-stations, or
watchers, on every coast, throughout the civilized world. In regard
to Mr. Gray's statement, Lloyd’s Register, a society maintained by
the shipping community for the classification of vessels according
to their efficiency and strength for the carrying of cargoes, now
employs about 150 ship and engineer surveyors in the United
Kingdom, and about 130 at foreign ports. About 9o per cent of
the vessels built in this country are constructed under the supervision
of Lloyd’s surveyors, and the ships are classified and registered
according to their report. The boilers and machinery of steam-
ships are also inspected during and after construction, and anchors
and chains, and the steel for boilers and ships, are tested in accord-
ance with various statutes. The A1 and other Lloyd’s classifica-
tions for wooden vessels, and 100 A1, go A1, &c. for iron and
steel ships, are the marks which indicate to passengers and shippers
various degrees of probable safety for person and property, so far
as the ship’s material condition is concerned. This organization, in
its present form, began to exist in 1834. The removal of restric-
tions on trade, noticed by the same speaker, has been already dealt
with, and it has been seen that we have long left behind the time
“when British ships were so faulty in design, and as sailers so
slow, that British shipowners feared free-trade, because they knew
that successful competition on equal terms with foreign ships was
impossible ", The inefficiency of charts, a prolific source of
danger in pre-Victorian times, has been to a very large extent
remedied by the labours of surveying, and by the engraving of
these marine maps, performed under the control of the Hydro-
graphical Department at the Admiralty. In 1887, eleven vessels,
including eight of the royal navy, were busily engaged in examining
and delineating seas and coasts, with depths of water, rocks, sand-
banks, and every needful detail, in various parts of the world. In
the five years ending with 1886 nearly 700,000 charts had been
sold, below cost-price, by the Admiralty, to the navigators in our
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mercantile marine. The shallowness of trading-harbours; the
non-existence of harbours of refuge; the paucity of docks; the
navigability of the Clyde, Tyne, and Tees only by small vessels,
even at high water; the drunkenness and incompetency of the
ordinary run of officers in the mercantile marine; the lack of
examination of masters, mates, and engineers; the absence of side-
lights in ships at sea and of an international maritime “rule of the
road”; the want of lifeboats and of rocket-apparatus; the mis-
management of lighthouses; the non-inquiry as to wrecks and as
to the responsibility attached thereto; the non-protection of British
seamen against “crimps” or “runners”, land-sharks who keep
sailors’ boarding-houses, and, pretending to find employment for
their lodgers, mercilessly plunder them of their money, and ruinously
pander to their follies and vices; the lack of legislative protection
for mariners against bad and insufficient food, and the tyranny of
masters and mates at sea, and the unseaworthiness of vessels; all
these evils, the shameful results of unwisdom, indifference, selfish-
ness, cruelty, and greed, have either been wholly removed or largely
redressed by the general progress of morality and civilization, as
displayed in the benevolence which founds and manages sailors’
homes, or by the commercial energy and enterprise of a growing
community, or by the improved administration of affairs at the
Board of Trade and the Trinity House, or by the beneficent
legislation contained in a series of Merchant Shipping Acts passed
between 1854 and 1888. We proceed to give details with regard
to some points that have been mentioned in this lengthy category
of features found in those “good old times” for seamen and their
fellow-citizens.

The safety of navigation on the coasts of the British Isles has
been, in the first place, largely increased by the indication of
dangers through beacons and buoys. For England and Wales the
Corporation of the Trinity House, in London; for Scotland, the
Commissioners of the Northern Lighthouses; for Ireland, the
Ballast Board of Dublin; these are the authorities that provide all
beacons, of stone, timber, concrete, or iron, on the open sea-board,
or on estuaries, or on firths, lochs or loughs, used as harbours of
refuge for shipping. Boards of trustees undertake the same duty
on navigable rivers. Some of these useful warnings, erected on
rocks or sandbanks, have cost from many hundreds to some
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thousands of pounds, and are familiar objects to tourists by sea.
In the Clyde, the Lighthouse Trustees have introduced the lighting
of iron and stone beacons by gas, controlled by a stop-cock on
shore. Instances of this improvement may be seen off Port-
Glasgow, on a sandbank, and on the Gantocks Rock, near Dunoon.
Since 1883, a systematic scheme of buoying navigable channels to
indicate the presence of hidden dangers to shipping has been
adopted, by agreement amongst the various nautical authorities,
throughout the British Isles. Here again, the Clyde showed the
way to improvement when the Lighthouse Trustees, in 1830, first
introduced the lighting of buoys by compressed oil-gas, fitted to a
small dioptric apparatus, and burning constantly without renewal
for a month. Twelve such indicators, at least, are moored in the
Clyde, and eight or more in the Thames. For warning by sound,
there are bell-buoys, with clappers moved by the waves, and the
ingenious Courtenay automatic sounding buoy, in which a large,
deep-toned whistle is placed at the top of a tube descending below
the water, and taking in air as the buoy rises and falls with the
sea-movement. The whistle is thus made to act, with a sound
audible at from 1 to 7 miles. One of these buoys lies at the east
end of Inchkeith island, in the Firth of Forth.

The noble structures called Lighthouses are now, for England
and Wales, under the management of the Trinity House, with a
partial control in the sister-countries, which have their special
Lighthouse Boards. The London society, incorporated by Henry
VIIL’s charter in 1514, and with powers extended under later
sovereigns, assumed its present wide authority in 1836-37, when a
statute, by compulsory purchase, vested in the Brethren all rights
in lighthouses previously held in private hands. Under various
Merchant Shipping Acts, they have also been charged with the duty
of removing wrecks round the coast if dangerous to navigation, and
with additional powers for the appointment and licensing of pilots.
The use of lighthouses in some form or other, dates from very early
times. On the heights at Dover Castle may be seen the well-
preserved brick-and-tile work of a Roman pharos, or lighthouse,
erected probably in the second century of the Christian era, and
this had been preceded some centuries by the famous Pharos of
Alexandria. The due development and organization of the modern
lighthouse-system came with the earlier days of the nineteenth
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century, at which date there were but 25 lighthouse-stations and
six floating-lights on all the English coast, against about goo coast
and harbour lights, in 1893, around the British Isles. The earlier
modes of warning vessels were by timber or coal burned in grates
at the top of towers, or by rude oil-lamps, or candles of tallow or
wax, placed inside glass. The famous Eddystone Lighthouse
erected by Smeaton in 1757-59 on a group of rocks between Start
Point in Devonshire and the Lizard in Cornwall was lighted at first
with 24 candles, each weighing nearly half a pound. This building,
of which the upper portion now adorns the Hoe at Plymouth, was
replaced in 1882 by a new structure designed by Sir J. N. Douglass.
In this long interval, candles had given way, by degrees, to lamps
burning animal, vegetable, and mineral oils, with burners containing,
as improvement went on, from two to nine concentric wicks, giving
a corresponding increase of illuminating power. The use of para-
bolic reflectors, towards the end of the eighteenth century, and of a
revolving frame for the lamps, gave a great increase of power and
utility. The concentration by these reflectors of the rays issuing
from lamps placed in their focz, is known as the catoptric or re-
flecting system, and was quickly adopted in Britain after its first
employment in France. The eminent French natural philosopher
Augustin Fresnel invented and employed, in 1822, the dioptric or
refracting system, in which the illumination is due to a central lamp,
the rays of which are transmitted through a combination of lenses
around it. The same ingenious man contrived a combination of
the two systems, and by 1849 Messrs. Alan and Thomas Stevenson
had devised prisms on the holophotal system, for catching and
utilizing the whole of the light-rays issuing from the lamp. Other
improvements, and the fine glass apparatus, in various forms of
mirrors and prisms, constructed by Messrs. Chance, of Birmingham,
have given great efficiency both to fixed and to revolving lights.
Gas has been employed with good results as an illuminant in
lighthouses, and great power has been developed in this agency by
concentric systems of jets invented by Mr. Wigham of Dublin and
by Sir James Douglass. The electric light was first shown in 1858
from the South Foreland lighthouse, on the cliffs near Dover, and
this illuminant is employed at the two Forelands, in Kent; at
Souter Point, in Durham; at St. Catharine’s Point, Isle of Wight;
at the Isle of May, in the Firth of Forth; and at the Lizard, in
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Cornwall. Some of these lights are, in clear weather, visible for
about 30 miles, but for ordinary purposes paraffin has been proved
to be the most suitable and economical lighting material. ~ Great
care is now taken for the mariners who approach our coasts. The
most important points are marked by lighthouses of the first order;
lights of secondary power show turning-points in the navigation ;
and, finally, harbour-lights guide the ships into a place of absolute
safety. The lights are distinguished from each other by being
fixed, or moving, with flashes at various intervals of time, and by
variations between red and white. The ingenuity of lighting
apparatus is well shown at the splendid Start Point lighthouse, on
the south coast of Devon, where an intercepting mirror catches
and utilizes rays flung downwards from the lantern, by throwing
them out to sea on to a dangerous reef about half a mile from the
rocks at the foot of the cliff on which the lighthouse stands, thereby
warning mariners to take plenty of sea-room outside the illuminated
water. Among the finest of these structures on the British coasts,
besides those already named, are the Bell Rock, designed by
Robert Stevenson and Rennie, and completed in 1810, opposite the
mouth of the Tay, in Scotland; the Skerryvore, completed by
Alan Stevenson in 1844, on a most dangerous reef south-west of
Tiree, in the Inner Hebrides; and the Bishop Rock, off the Scilly
Isles. The list of safeguards for mariners in British waters is
completed by the light-ships, strongly-built craft moored in
dangerous places where lighthouses cannot be erected, and by the
fog-horns, or sirens, the fog-bells, and hand-struck gongs which,
both on lighthouses and on light-vessels, indicate danger in weather
that obscures the lights. The powerful sirens are trumpets acted
on by compressed air, which is moved by hot air, steam, gas, or oil
utilized in engines.

The huge barriers of stone or concrete called breakwaters are
constructed either for the purpose of affording additional security
against winds and waves to some existing natural haven, or of
creating a harbour of refuge on an exposed coast. Up to nearly
the end of the eighteenth century, the British Isles were very
deficient in artificial provision for the defence of shipping. There
were few ports thus protected by human labour. At Hartlepool,
in Durham, and at Arbroath, in Forfarshire, there were harbours
created in the thirteenth and fourteenth centuries, and, during
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Stuart times in England, Whitby and Scarborough, on the York-
shire coast, had their ports protected by the throwing out of
roughly-made piers. The genius of John Smeaton, who was born
near Leeds in 1724, and so early as 1753 was distinguished by the
letters F.R.S. appended to his name, did something to remove
reproach from the country then rising into commercial pre-emin-
ence. We have seen his great achievement at the Eddystone reef,
completed in 1759, and he was afterwards largely concerned at
Ramsgate, on the east coast of Kent, with the harbour of refuge
which was made there between 1750 and 1793, inclosing 51 acres
within two sea-walls or piers nearly 700 yards and over 500 yards
in length. On a large scale, British breakwaters and harbours
belong solely to the nineteenth century. The first great work of
this kind was the Plymouth Breakwater, built across the mouth of
the Sound, which was greatly exposed to storms from the south
and south-west. The design and execution of this famous feat of
engineering were due to John Rennie, born in East Lothian in 1761.
His mechanical genius was first displayed in the service of Messrs.
Boulton and Watt, at Soho, near Birmingham, and he then
became famous in connection with bridges and canals. We have
seen that the Bell Rock Lighthouse was erected by him in con-
junction with' Stevenson. Among the important docks designed
by Rennie, and wholly or partially superintended by him in their
execution, were the London Docks, the East and West India
Docks at Blackwall, on the Thames, the Hull Docks, the Prince’s
Dock at Liverpool, and those at Dublin, Greenock, and Leith.
Many harbours were improved by his skill, as also the royal dock-
yards at Portsmouth, Chatham, Sheerness, and Devonport. The
grand achievement at Plymouth was commenced in 1812 by the
formation of a vast subaqueous mound composed of large blocks
of limestone deposited by means of vessels fitted with trapdoors.
The work was very arduous and slow in progress. In November,
1824, a violent storm overthrew nearly 8oo yards of the finished
bulwark, and it was not completed until 1841, when more than
3,000,000 tons of stone had been used, at an expense of about 124
millions of pounds. The designer died in 1821, and the break-
water was finished under the care of his sons, George and John
Rennie. The width at the top is 45 feet, this part and the sloping
sides being covered with cemented masonry, including huge blocks
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of dressed granite. The whole forms a mass of nearly a mile in
length, composed of a central 1000 yards, with wings, at a slight
angle, each 350 yards long. At the base, the submarine mountain
of stone is 400 feet wide. At each end, between the breakwater
and the shore, is a channel about half a mile in width, with depths,
at low water, of 22 feet in one and 40 feet in the other. More than
1100 acres of water-space are made secure in all weathers as
anchorage-ground between the breakwater and the adjacent shores
of Devonshire and Cornwall. The two other chief engineering
works of this class in the British Isles are at Holyhead, in
Anglesea, and at Portland, in Dorsetshire. =~ The great Welsh
breakwater, designed by Mr. Rendel, was begun in 1847 and
finished in 1873, the completion, after Rendel’s death, being due to
the late Sir John Hawkshaw. A valuable harbour of refuge has
thus been provided for vessels caught in the storms of the Irish
Sea. The stone-foundation, of material quarried in the mountain
close at hand, was deposited from wagons run out upon a staging
of timber, and the completed work is protected by a vertical wall,
20 feet in thickness, and carried up to 40 feet above low-water
level, with an inside roadway of 4o feet width. An outer anchorage
of 400 acres, with a depth of from 20 to 50 feet, is thus protected,
while the inner harbour, containing above 260 acres, is from 18 to
40 feet deep. The whole cost of this gigantic undertaking, a mile
and a half in length, with a lighthouse at the head, amounted to
£1,300,000. A still more important and valuable piece of engin-
eering is seen in the Portland Breakwater, which has created, in
the English Channel, about midway along our southern coast, one
of the finest, partly artificial, partly natural, havens in the world.
Between the peninsula commonly known as the Isle of Portland
(really connected with the mainland by the famous and unique
Chesil Bank or Beach, of shingle and gravel) and the Dorsetshire
coast near Weymouth, lies the anchorage known as Portland Roads.
In its natural state, this roadstead was already of high value, having
an area of 1200 acres, without a rock or sandbank in its waters, and
of ample depth at lowest tide. The Chesil Bank and the high-
rising Portland gave good protection from wind and sea to south
and west, but the anchoring-ground lay fully open towards the east,
an oft-occurring wind, and, for the sake of coasters and of the large
outward and inward commerce by the Channel, the works for com-
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plete shelter were begun in 1849. Abundant material was at hand
in the Verne hill, nearly 500 feet in height, composed, like the whole
peninsula, of oolitic limestone, which had been quarried since the
seventeenth century, and furnished the stone for Whitehall, St
Paul’s Cathedral, and other important buildings in London. The
labour of the convicts, from 1200 to 1500 in number, at the great
prison on the Verne, opened in 1848, was largely employed, and
the work proceeded, on the same general lines as those at Ply-
mouth and Holyhead, with unusual rapidity and ease. Rough
stone, in wagons descending from the lofty quarries by their own
weight, along timber-staging extended from the north-east corner
of the peninsula, firstly almost due east, and then, after half a mile,
curving round to due north, was deposited to form the usual vast
subaqueous bank, which was crowned by finished vertical masonry.
Portland Breakwater, more than two miles in length, with an open-
ing for the ingress and exit of craft, is protected at each end by
iron forts of the most formidable kind, and the Verne is surmounted
by Fort Victoria, whose heavy ordnance has a clear range of fire
towards every point of the compass.

A most costly work of the same class has been that at Dover,
begun in 1847, and by 1888 carried out for 2100 feet into water of
45 feet depth at low-tide. Lack of rough stone for a foundation-
mound caused the work from the bottom to be composed of stone
laid by divers, with blocks of concrete in the interior, and a super-
structure of enormous masses of masonry. About £700,000 has
been spent on a work mainly serviceable for the steamer-traffic tc
France and Belgium. Good shelter is afforded against the prevail-
ing south-westers, but the coast is open to the east and north-east.
The breakwater at Alderney, in the Channel Islands, has been, for
its serviceable quality, by far the most expensive of all. A cost of
above 114 millions, from 1847 to 1884, including large sums for
repair of damage due to storms, has provided a work 4500 feet
long, sheltering an anchorage from west and south-west gales.
The use of concrete, made from Portland cement mixed with sand,
gravel, and broken stone, has of late years greatly aided the con-
struction of breakwaters by deposition in the form of large blocks,
or in boxes, or in bags. Concrete has thus served for marine pro-
tection in extensive works at Aberdeen, Peterhead, and Fraser-

burgh, on the east coast of Scotland. x
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The development of docks, in various forms, during the period
under review, has been very extensive and important. The chief
results of energy and enterprise, in this direction, in the British
Isles, are to be seen on the Thames, the Mersey, the Clyde, the
Bristol Avon, the Wear, and at Penarth and Cardiff, on the estuary
of the Severn. On the north side of the Thames, between London
Bridge and Barking Reach, there are now nearly 400 acres of docks,
some of which have been already named. The most important are
the Victoria and the Royal Albert Docks. The Victoria main dock
has 74 acres, with a tidal basin of 16 acres, and eight dry-docks or
graving-docks for repairs. Connected with it by a channel of 8o
feet width is the Albert Dock, nearly 11 miles long and 500 feet
wide. The area is 84 acres, with a quay-length of 3 miles, and two
fine graving-docks. The walls are constructed entirely of concrete,
and the quays are illuminated by the electric light. On the south
side of the Thames, the Surrey and Commercial Docks have a land
and water area of over 300 acres. Lower down, at Tilbury, oppo-
site Gravesend, there have been excavated, since 1880, some of the
finest docks in the world. The marshy site where cattle once grazed
is now occupied by the Tilbury Docks, the deepest in the British
Isles, with 38 feet at high-water in the main-dock, 57 acres in
extent, and an outer tidal basin of nearly 20 acres, with an extreme
depth of 46 feet of water. At Liverpool, mainly during the nine-
teenth century, the dock-space has grown from an area of a few
acres to 324, with a quay-length of nearly 22 miles. The Birken-
head Docks, on the opposite side of the Mersey, entirely the crea-
tion of the Victorian period, have about 160 acres of area, and a
quay-space nine miles long. Vast works of the same kind have
been constructed of late years at Avonmouth, below Bristol; on the
Clyde, at Greenock and Glasgow; at Sunderland; at Barrow, in
Lancashire; and at other points. The Cardiff docks will be noticed
in connection with the wonderful progress of that town. Floating-
docks, with a pontoon to hold the vessel, which is then raised by
hydraulic or other power, are ingenious modern inventions for the
reception of ships needing repair. Great iron structures of this
kind, designed and made in this country, have been sent out to
Bermuda and to St. Thomas, in the West Indies, and to Cartagena
and Ferrol in Spain. These products of engineering skill dealing
with iron have a lifting power of from 10,000 to over 16,000 tons.
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Liverpool and Birkenhead are remarkable for the number and size
of their graving-docks, varying in length from 500 to over goo feet.
Mr. Morton of Leith is the inventor of an ingenious repairing-slip
for vessels up to 2500 tons register. This apparatus consists of
a carriage with blocks working on an inclined railway extending
for some distance above high-water to a sufficient depth below low-
water for the flotation of vessels when the repairs are completed.
The ship, floated over the cradle, is then hauled up by steam or
hydraulic power. .

Our last subject connected with maritime progress is the ser-
vice rendered in deepening rivers, and so creating tidal harbours
for large vessels, by the modern dredging-machines or dredgers.
Here again, our most conspicuous examples are found in the Clyde.
The great port of Glasgow, with its huge commercial liners, was
made, in the 19th century, by dredging. In the earlier decades,
at low water, the mill-workers used to wade across to their homes
on the north side at about the point now marked by the Clyde-
Street Ferry. The efforts at dredging were of a feeble descrip-
tion, but something was done to deepen the river-bed, and in 1828
the first ship, the Ear/ of Dalkousie, that ever came right up to
the Broomielaw, brought a cargo of sugar from the West Indies.
LLower down, some effective work was done by machines called
ploughs, scooping the bed by way of its breadth with large hollow
cases of iron and wood. Towards the end of the 18th century,
there were seven feet depth, at the town-quays, at low water, and
Smeaton, Watt, Telford, Rennie, Walker and other engineers had
various schemes for improving the channel by dredging and by
contractions of the river in order to cause increased scour of fresh
water from above, and of the tidal volume from below. From
year to year the depth was increased, and great improvement
came in the use of steam-dredgers, with sharp-edged iron buckets
dragged along the bottom and, filled with material, drawn up a
side-ladder or a central ladder, afterwards depositing their contents,
by means of shoots, into barges lying alongside, for conveyance
out to a deep part of the estuary below Greenock. In 1881, a
very large machine, costing nearly 420,000, was made for deep-
ening the lower part of the Clyde. This powerful apparatus was
164 feet long, 30 feet broad, and 10 feet deep, fitted with engines
of 350 horse-power. Its two sets of buckets could lift 500 tons of
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material per hour from a depth of 35 feet, and the \.fessel being
fitted with a screw-propeller, could shift its ground without a tug.
The hopper-dredger invented by Messrs. Simons of Renf.rew
dispenses with barges by depositing the material dredged up into
the hold or hopper of the vessel, which steams away with its load
into deep water, and discharges it by lowering the hopper-doors.
Now, a depth, at Glasgow, of not less than 28 feet at high water
has been secured, and the Clyde Navigation Trustees spend a
very large sum annually in maintaining and extending the existing
facilities for the arrival of large vessels. On the Mersey, the
Thames, and the Tyne, on the Liffey and other rivers, like
measures have created and improved navigable channels. At
Dublin, about 1820, there was only about six feet of water on
the bar, but the building of walls that inclosed a large water-area
caused a scour of the ebb-tide that by degrees cut the bar down
to a depth of 16 feet at low water, or 28 feet at spring-tides high-
water. The enormous extent of dredging operations may be
judged by the fact that, in one year, 1,320,000 cubic yards of
material were taken up on the Clyde, and that, between 1844 and
1895, rather more than 46 millions of cubic yards were thus
removed.
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Until the 19th century, the British Isles possessed few good
roads. The stage-coaches, stage-wagons, post-chaises, private
carriages, and travellers on horseback, as well as footsore way-
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farers and herds and flocks, were forced to be content, in most
parts of the land, with roads that were never easy in the best of
weather, and in winter were rough with deep miry ruts. Our
rude forefathers of the 18th century did not know how to make
ways for traffic from town to town that, in all seasons, should
present a fairly smooth surface, and a proper shape for preserva-
tion and repair. Two Scots arose who, early in the 19th century,
began the vast improvement that has since been attained. John
Loudon Macadam, whose name has been long preserved in the
word “macadamise”, was born at Ayr in 1756. Successful in
trade, he purchased an estate in his native county, and about 1810
he began to make experiments in constructing roads. With that
view he travelled many thousands of miles, and expended some
thousands of his private fortune. The prevailing method of form-
ing roadways was that of laying down broken stones of different
sizes, the result being that, in course of time, the smaller ones
sank, and the larger ones at the top made a rough and risky
track. Macadam saw that for solidity at the top angular pieces
of stone, of a limited and fairly equal size, should be used, so as
to dovetail into each other, and not roll about like a gravel cover-
ing. He scattered his road-metal to a depth of from six to ten
inches in pieces of stone so sized as to pass easily through a ring
214 inches across. For this covering he preferred to have a soft "
yielding foundation, into which the weight of traffic, or the use of -
rollers, pressed the stones down, and gradually formed a hard,
firm, and smooth upper face. In 1816, as surveyor of the British
Turnpike Trust, he made roads so good and cheap as to become
a high authority on the subject, and the founder of a system
extensively followed. In 1827 he became Surveyor-general of
Metropolitan Roads, and received 410,000 from Parliament in
return for his private expenditure and successful labours. A rival
road-maker of the same period, and a man whom we shall see in
other capacities, was Thomas Telford, born in 1757 in Dumfries-
shire. In 1803, after having worked as a mason in Edinburgh,
and then become a civil-engineer of repute, he was appointed
engineer to the Commissioners for making roads and bridges in
the Highlands. He constructed above 1000 miles of road there
and in Lanarkshire and his native county, with about 1200 bridges,
and was the engineer of a new highway from London to Holy-
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head. His system of road-making differed from Macadam’s in
laying a solid foundation of large stones, to a depth of from three
inches at the sides to nine inches at the centre, and covering these
with broken stones to a depth of about half a foot. His plan
resulted in highways of great durability, and his scientific skill
was displayed in his formation of easy gradients and of a proper
curve on the surface from centre to sides.

In the towns of George the Third’s days, the streets and foot-
paths were but rudely paved. The roadways were either full of
holes whence, in muddy weather, the dirt was splashed by vehicles
upon the foot-passengers, or were paved with ill-cut cubical stones
that, in the passage over them by carriage, severely jolted those
who were conveyed to and fro. The foot-paths were covered with
ill-laid round-topped stones, called “ petrified kidneys” by sardonic
wits, and grievously uneven and uncomfortable to tread. During
the Victorian age, municipal improvement has given far greater
ease both to men and animals by various changes in the mode of
paving both the carriage-ways and side-walks. Horses and vehicles
now traverse either well-laid duly-squared granite-cubes, placed on
a solid concrete bed, with the interstices filled with sand, and
finished off with asphalt or lime or cement; or pass quickly along
a roadway composed of concrete, or of asphalt made from bitumin-
ous limestone reduced to powder, and mixed, in a boiling state,
with dried sand, gravel, or triturated limestone; or of blocks of
wood prepared with tar. The foot-passengers in cities, towns, and
their suburbs have the benefit of pavements that are always smooth
and, in rainy weather, but slightly moist and muddy, made of large,
smooth, even-laid slabs of stone, or of concrete, or of the asphalt
above described, or of coal-tar mixed with gravel, lime and sand.

When we turn to the vehicles used for passenger-conveyance
in country and town before the days of steam-carriage, we find
that the coaching-system, during the earlier decades of the 1gth
century, was brought to a high degree of efficiency. Macadam
and Telford provided excellent roads for better-built coaches,
drawn by teams of stronger and swifter steeds, driven by coachmen
of the utmost skill. The best days of coaching were from 1820 to
1840, when management, and speed, and equipage, and all other
points that tended to perfection received their highest develop-
ment. In 1836, 54 mail-coaches, besides large numbers of the
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ordinary ‘““stages”, were running in England, 30 in Ireland, and
10 in Scotland. The quickest of these public conveyances main-
tained an average speed, including stoppages, of 12 miles an
hour, and it was a sight worth seeing to view the change of teams,
at the end of a stage, effected in two minutes by the nimble staffs
of men employed at the inns. The reins were often handled, with
the regular coachman’s ready leave, by skilful “ whips” among the
passengers. A very large amount of capital was invested in the
service at the time when the railway-trains began to drive the
coaches, one by one, from the roads, consigning the villages on the
lines of traffic to their pristine dulness, turning prosperous inns
into road-side “publics”, emptying stables of their sleek-skinned
occupants, and despatching an army of coachmen, guards, stable-
helps, and yardmen to other modes of work, or to the hospitality
provided by the new Poor Law. We must notice that in Ireland,
during this and a later period, much advance in convenient pas-
senger-traffic was due to an enterprising man of Italian birth. In
1815, Charles Bianconi, a native of Lombardy, established a public
conveyance between Clonmel and Cahir, two Tipperary towns
11 miles apart. He was aided in his venture by the cheapness
of horse-flesh and jaunting-cars, brought to sale in unusual
numbers through the carriage-tax, and he was soon induced to
extend his sphere of operations. In the third decade of Victoria’s
reign, the cars owned and horsed by Bianconi were daily travers-
ing 4000 miles of Irish roads, and the far-sighted, energetic Italian
retired with a large, well-earned fortune.

A vast improvement in conveyances for passengers through the
streets of towns and on suburban roads has come since the close
of the Georgian age. The ‘“hackney-carriage” for public use
began with Stuart times in England. In 1715, there were 800 of
these licensed vehicles in London. Early in the 19th century, the
cab, a name shortened from the French cabriolet de place, or car-
riage on a “rank” or “stand”, was introduced from Paris, and
eight of the new carriages were licensed in London. In the days
of George the Fourth, these two-wheeled cabs were built to hold
two persons inside, besides the driver in another partition. There
was a moveable hood as covering, and the novelty soon became
popular, and displaced the old hackney-coaches. A new form of

cab carried two passengers facing each other, the driver being
Vor. III. 0 87
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seated above, and the vehicle being entered by a door in the rear.
The four-wheeled cab of the present day came into use about 1840.
The “hansom ”, styled in its full form “hansom patent safety cab”,
was named from its inventor, the architect of the Town Hall at
Birmingham. At first made with a square body, on wheels of the
same height as the carriage, this form of conveyance has, since the
patent of 1834, received many improvements. There are now
above 7000 hansoms in London, with more than 4000 four-wheelers,
and this quick and convenient style of locomotion has been adopted
in all the chief provincial towns. The use of these public carriages
is regulated and controlled by statutes, and by municipal authority,
for the protection of those who employ their services.

In the omnibus, the road-car, and the tram-car, we have yet
more important inventions of modern days for the benefit of tra-
vellers in town and suburb. The public coach, called omnibus,
“for all”, from the dative case plural of the Latin word omunzs,
came to this country from Paris. Used there, for a brief space of
time, in the reign of Louis the Fourteenth, and then laid aside,
this form of vehicle was revived in the French capital in 1820, and
quickly gained favour with the public. In the earlier days of the
19th century, men of business reached London from the suburbs by
stage-coaches. It was in 1829 that Mr. Shillibeer, formerly a coach-
maker in Paris, started the London omnibus as a three-horse vehicle,
carrying twenty-two persons inside. The twelve-inside bus, with
room for two passengers outside, appeared twenty years later, and
then came the outside seats along the centre of the roof. Many
improvements led to the existing light, easy-running, cheap, and
convenient vehicles used in London and all great provincial towns.
The “ Road-Car Company ” in London introduced the comfortable
seats on the top, facing forward. About 1870, after a failure ten
years previously in the ill-laid lines of an American speculator,
George Train, the tramway, with its smooth-running, roomy cars,
became a British institution. By 1880, there were about 500 miles
of street-railway in the kingdom, and now there are more than
double that number, with cars drawn mainly by horses, in some
few cases propelled by steam or by electricity, and, in the latest
improvement, by means of a cable laid and travelling in an under-
ground pipe, and used by the car through a grip attachment that
can be relaxed at will for stoppage. This method of employing
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force has the great advantage of enabling cars to ascend steep
gradients where horses could be of no avail. This American
invention, introduced in London in 1884, has been adopted in
Bristol, Birmingham, and Edinburgh, and has the prospect of
large extension.

In the bridges erected within the British Isles since 1801 we
have, apart from those constructed on railways, some of the finest
achievements of modern engineering. The first use of iron for these
indispensable aids to continuous land-traffic has been already noticed
under the 18th century. The cast-iron arch was, by degrees, su-
perseded by beams or girders in the same material, or, by the
latest improvements, in the far stronger substances, wrought-iron
and steel, with varieties of form in bow-string girders, lattice
girders, and other modifications. Of our stone bridges built in the
1gth century, besides those in London, which are noticed else-
where, we have a fine example in the Grosvenor Bridge crossing
the Dee at Chester. This work, designed by Mr. Harrison, a
local architect, and opened in 1832, after five years of labour, has
one segmental arch of 200 feet span, the second largest in the world
erected in stone. The bridge of five arches over the Tweed at
Kelso, each with a span of 72 feet, was a specimen of the novel
semi-elliptical form. It was opened in 1803, and was the work of
John Rennie, then rising into repute as a bridge-builder. Another
new feature in this structure was its level roadway, a striking con-
trast to those of olden times. The stone bridge at Gloucester
across the Severn, designed by Telford, and opened in 1827%, has
an elliptical arch of 150 feet span. A wholly different principle of
bridge-building is seen in the system of suspension-chains or wire-
ropes, making the bridge independent of central supports, and not
interfering with the waterway. The whole weight rests upon the
piers at the ends, the roadway being suspended from the chains or
ropes attached to natural rock or to masses of masonry or iron at
each side. A noble example is that of the Menai Bridge across
the strait from Carnarvonshire to Anglesea. Designed by Telford,
and completed under his direction in 1825, it spans the water for
580 feet, with a height above it of 100 feet, and has two carriage-
ways, each of 12 feet width, with a footpath, 4 feet wide, between
them. The whole length of this splendid structure is about one-
third of a mile, and it contains 2200 tons of iron. The Clifton
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Suspension Bridge, crossing the Avon from the Bristol to the
Somersetshire side, is partly made from the chains of the old
Hungerford Bridge, removed from the Thames in 1860, on the
extension of the South-Eastern Railway to Charing Cross. This
wonderful structure has girders of wrought-iron, the chains support-
ing a roadway of over yoo feet span, flung across a rocky and
wooded gorge of remarkable beauty, at a height of 250 feet above
high-water level in the river.

A volume of essays would be needed to set forth with fulness
the material, intellectual, and moral benefits derived from the rail-
way-system of modern days. Science therein gave a new circula-
tion to the body-politic, and a flood of fresh vigour began to pour
its tide through every vein. A change has been brought over
every department of social life in the abridgment of the distances
which once meant not merely physical separation, but isolation,
torpidity, confinement, forced abstention from variety of scene and
surroundings, to millions of those who were the chief agents in
creating the wealth of the nation. George Stephenson, the chief
hero of this most happy and genial of social and industrial revolu-
tions, he and his able and energetic compeers and followers, were
engaged upon a work whose marvellous effects are co-extensive
with the bounds of the civilized world. A great orator and politi-
cian, John Bright, once expressed the opinion that railways had
rendered more services and received less gratitude than any other
British institution. This modern facility of locomotion with cheap-
ness, convenience, and comfort has made travelling, once the privi-
lege of a small and wealthy class, the birthright of a vast majority
of British citizens. The lad who, on leaving his country parish to
push his way in some great distant town, was parting with his
parents and his home for a term of years or even for life, can now
spend his Christmastide in his native village, or can receive the
visit of his kinsfolk in the wealthy and splendid emporium of trade
that, in former days, they never could have hoped to see. The
dwellers inland have, in millions, been permitted to view the sea
that beats upon the shores of their island home. Millions of per-
sons have been enabled to see with their own eyes, and to become
possessed for life of mental photographs recalling at will the beau-
teous landscapes, the stately shrines, the historic scenes, the superb
ancestral abodes, of a country rich in that which can charm human
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vision and supply interesting matter, of every kind, for the exer-
cise of human memory and thought. Railways have brought about,
in large measure, that true “equality and fraternity” which arises,
not from the feverish, foolish, unreal vagaries of socialistic dreams,
but from the union of town and country upon a level of wider intelli-
gence, sympathy, and knowledge, ministering by commercial inter-
course to material wants, and to mental progress by the personal
acquirement, through eye and ear, of new ideas. The cheapening
of products of every class, in the diminution of the costly freights
by highroad and canal, and the creation of new wealth, for the
benefit of the whole community, are among the most conspicuous
results of the vast development of steam-traffic by land.

The humble precursors of the modern railways were the roads
called tramways, used for the saving of human or horse-labour in
the lessening of friction between wheel and road. Collieries of the
17th century had tram-roads of timber for carts with grooved wheels
that fitted the rail, and in the 18th century such roads were com-
monly used in coal and other mining districts. An iron tram-road
or railway was laid down in 1760 at Coalbrookdale, in Shropshire,
and others were formed in Derbyshire and elsewhere. In 1811,
nearly 200 miles of such road existed in South Wales, and cast-
iron rails were introduced for wheels with a grooved tire. It was
this use of tram-roads, along with the high charges for freight on
canals, that made thoughtful men aspire to railroads for steam-traffic.
The hindrance to business was very obnoxious when merchants
could get only a small portion of their goods forwarded by water-
traffic, and mills stood idle while the raw material from abroad
remained in the warehouses. Bales of cotton which had been
brought across the Atlantic in twenty-one days were often delayed
for six weeks at Liverpool before they were sent on to Manchester.
A rude locomotive-engine was already in existence. The just re-
nown of George Stephenson must not make us forget the credit
due to Richard Trevithick. This ingenious Cornishman, in 1808,
exhibited a steam-carriage in London, and his experiments and
devices were largely concerned with the evolution of the high-
pressure locomotive. The first steam-engine that succeeded in
drawing wagons on a smooth rail was that called “Puffing Billy”,
patented by William Hedley in 1813, and still existing in the
museum of the Patent Office, in Chancery Lane, London. This
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ancestral locomotive was in constant work from the above year
until 1872 at a colliery near Newcastle-on-Tyne. The real inventor
of the swift modern engine for land-traffic was George Stephenson,
born near Newecastle in 1781, who, beginning as a pit engine-boy
at 24. per day wages, rose to be engineman in the service of Lord
Ravensworth. His mechanical genius enabled him to complete a
successful locomotive in 1814, and he soon introduced the improve-
ments of a blast, worked by waste steam, to fan the furnace-fire; of
direct connection between cylinders and wheels; and of the hori-
zontal rods connecting the wheels. The multitubular boiler, in-
vented by Booth, gave a great increase of heating surface; and
thus step after step towards perfection was made.

The first English railway worthy of ilie name was the Stockton
and Darlington, opened for public use on September 27th, 1825,
when an engine, constructed and driven by Stephenson, drew
trucks, with a weight of go tons, at from 10 to 15 miles an hour.
Mr. Edward Pease, of a Quaker family at IDarlington, was the
chief promoter of this notable undertaking. Passengers were, to
some extent, carried upon this line, but it was mainly used for
minerals and goods. Its immediate commercial results were start-
ling in that age. The price of carriage for merchandise fell from
5d. to */th of a penny per ton per mile, and for minerals, from 74.
to 1%44. per ton for the same distance. Coals at Darlington were
sold at 8s. 64. per ton instead of 18s. A great effect was produced
on the public mind, and the merchants of Liverpool and the mill-
owners of Manchester were not of those who were least impressed.
About 250 leading men of the port on the Mersey had already
projected a line to Manchester, and, after Stephenson had given
evidence before committees of the House of Commons, an Act
was obtained. He won the prize of £500 offered by the directors
for the best locomotive, and his engine, the immortal Rocket, in
October, 1829, drew a coach with 30 people at the rate of 30 miles
an hour. Presumptuous persons, of an antiquated turn of mind,
and some who should have known better, had poured scorn upon
the project of the Manchester and Liverpool Railway. It was no
wonder, perhaps, that old Lord Eldon expressed his “sorrow that the
people of the north country had gone mad on the subject of railways”,
and denounced the “absurd and ridiculous prospect that was held
out, of locomotives travelling twice as fast as stage-coaches”. It
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was only to be expected that the Quarterly Review, in 1825, should
anticipate that “people would as soon allow themselves to be fired
off upon Congreve-rockets as trust themselves to a machine going
at the rate of twenty miles an hour”. The enlightened Lord
Brougham, in 1830, wrote with indignation of “the folly of seven
hundred people going fifteen miles an hour in seven carriages”.
There was a man at Liverpool who vowed that, if anyone could
make a locomotive go ten miles an hour, he would afterwards eat
the wheel in a stew. Prophets of evil were sure that the breed of
horses would die out for lack of use, that cows would not be able
to graze in the fields near the lines, that the poisonous air from the
engines would slay birds in their flight, and that pheasants and
foxes could no longer exist. On September 15th, 1830, the Man-
chester and Liverpool line, the first regular passenger-railway in
the British Isles or in Europe, was opened with a triumphal double
procession of carriages, drawn by engines driven by George Ste-
phenson, by his son, Robert Stephenson, by Joseph Locke, and
other men destined to play a distinguished part in the development
of railways. As is well known, the enjoyment of the day, in which
the Duke of Wellington, as Prime Minister, and Peel, the Home
Secretary, took part, was marred by the violent death of Mr. Hus-
kisson, the pioneer of Free Trade. The success won on this great
day of our history was followed up by the construction of other
lines. For ten years the Stephensons and others were engaged in
making railways in the Midlands, the north, and the north-east of
England, and from London to Birmingham, until 1800 miles of
railway were uniting the capital with Berwick, and Yarmouth with
the towns of the centre and west. For a long time, however,
prejudice in many quarters waged war against proved success and
practical good. Towns objected to have railways running near
them. When the Great Western Line was being laid out, just
prior to the “forties ”, the educational authorities at Oxford and at
Eton would have no branches made to those places. The dividends
paid by the new companies were very influential in removing ob-
jections, and the landowners, who had at first, in some cases, re-
sisted railway-surveyors by force, became eager to have a line
running through their property. The great rush in favour of the
new system, styled the Railway Mania, has been noticed under
the events of the period. We may here mention that economy of
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fuel, and increase of speed and power, in the railway-engine, have
been obtained by a succession of ingenious improvements, including
adaptations of the “compounding” and “expansion” system, as
regards cylinders, that has been described in connection with
marine-engines. The Rocket, weighing 414 tons, has been developed
by changes of detail rather than of any important principle, into
the grand express-train locomotive that weighs 75 tons, and runs,
at an average mile per minute, for 50 miles together. The question
of gauge, or the width between the parallel lines of rails, was finally
settled by Act of Parliament in 1846, for all future British lines, at
4 feet 814 inches, the measurement adopted by the Stephensons,
and most other engineers, from the tram-road gauge. The “Battle
of the Gauges”, between the narrow and the broad, ended in the
victory, as we have seen, of the narrow-gauge system, after Brunel,
on the Great Western, had adopted the seven-foot, since exchanged,
throughout the 2000 miles of that extensive railway, for the gauge
that suits the other lines in connection. The broad-gauge finally
vanished from this country in May, 1892.

The work performed in the construction of British railways by
our stalwart navvies, with pick and spade, aided by steam and by
explosives unknown to men of old, reduces to insignificance the
most renowned achievements of ancient engineering. A competent
authority, by careful calculations, has found that the labour involved
in forming the earthworks of the original IL.ondon and Birmingham
Railway exceeded that put forth in erecting the Great Pyramid of
Egypt by the effort needed to raise 9,000,000,000 (nine thousand
millions of ) cubic feet of material, as heavy as the stone of the
Pyramid, to a height of one foot. We read that the Pyramid
employed a hundred thousand men for 20 years; the railway occu-
pied one-fifth of the men for less than one-fourth of the time.
Before referring to some of the more picturesque and important
engineering works produced in the development of our vast exist-
ing railway-system, we may note some matters connected with the
working.  The railway-ticket was invented by a booking-clerk
named Thomas Edmondson, who, in 1840, pondered on the
amount of time and trouble and liability to error involved in the
work of tearing off a piece of paper from a sheet, and filling up,
with pen and ink, the form for every traveller's use. His sphere
of work was a little station on the line between Newcastle and
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Carlisle, and, as he walked in a field in a leisure hour, the “railway-
ticket”, in its whole scope and details, came into his mind. ~ With
the aid of an ingenious watchmaker, his friend, he constructed, and
then patented, a machine for printing on a piece of cardboard the
date, the name of a station, and the class of carriage. He let out
his patent on the profitable terms of 10s. per annum per mile paid
by each company that used his apparatus. The earliest signals in
use were flags by day and hand-lamps by night. In 1834, on the
Liverpool and Manchester line, a red or white lamp was shown at
night on the top of a post reached by a ladder. A few years later
came poles about 12 feet in height, with discs and lamps turned
through an arc of a circle by a pointsman with a lever at the
base. By degrees came the colours, red, white, and green, on
signal-arms and lamps, with varied meanings for the semaphore-
angles. In 1846, “distant” signals were introduced, and in 1859
the valuable “interlocking” system of points and signals which did
so much to diminish railway accidents. The use of the telegraph
from one signal-box to another, begun in 1853, protects a train
throughout its journey by the system of blocking each section of a
line to a coming train until a train within the section ahead has
passed outside its limits.

The improvement of brakes on the engines and in the guard-
vans has been a prolific source of safety to trains. The early
forms of brakes, then, as now, pressing blocks of wood against the
tires of the wheels and setting up a friction which checks the
speed, were not very efficacious. In course of time, after numerous
experiments, great improvements were made, and blocks of cast-
iron are now applied at will to every pair of wheels in a train, being
worked by compressed air either on the vacuum or the pressure
system, in both of which air acts through a cylinder placed under
each carriage, and works the levers that apply the brake-blocks.
The Westinghouse pressure-brake, named from the inventor, a
mechanician of Pittsburg, in Pennsylvania, is one of the most effi-
cient. The difference between the old and the improved methods
of stopping trains is shown by the facts that, during the experi-
ments made in 1875, on the Great Northern line, near Newark, a
train with the ordinary hand-worked brakes, when it was running
at about 48 miles an hour, was not stopped until 86 seconds had
elapsed, after running nearly 1200 yards, while the same train, at
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the same speed, with a vacuum-brake acting continuously on every
wheel, was pulled up, in 26 seconds, within 400 yards. A West-
inghouse-brake, on the same occasion, stopped a train running at
54 miles an hour, in about 330 yards of distance, and within 23
seconds from the moment of application. In countless cases,
accidents have been prevented by the modern brakes. On the
North British Railway, to give a single instance, an express train
running at 60 miles an hour was brought up by the Westinghouse-
brake within nine yards of a train which had broken down and was
blocking the line.

During the sixty years that have elapsed since the railway-
system in Great Britain was fairly established, most remarkable
changes have been brought about in the three main elements of
safety, speed, and comfort. As regards safety, it has long been a
demonstrated fact that railway-travelling is safer than walking in
the streets of a busy town, than riding or driving, than going up
and down stairs, and than the act of eating, since more people die
every year by choking in England alone than are killed, without
their own default, on all the railways of the United Kingdom. In
1882, the chairman of the London and North-Western Railway
could truly state that on the whole of the system, more than 1500
miles in length, with all its branches, not a single passenger had
been killed during the previous 214 years, the number of passen-
gers carried having been between 50 and 60 millions in the year.
In 1890, throughout the United Kingdom, only 18 passengers
were killed, and 496 injured, through causes beyond their own
control, z.e. by accidents to trains. The passenger-journeys made,
exclusive of those of season-ticket holders, were nearly 820 millions,
and the proportion of passengers killed, without their own defaul,
was but one in 4534 millions, and of injured, one in 1,650,000.
The railways of Great Britain are, in fact, the safest in the world.

The same boast may be truly made concerning the swiftness of
our passenger-traffic. The average speed of long-distance trains
has risen, in 50 years, from 19 to 31 miles, or, if express trains be
separately reckoned, to nearly 42 miles. There is nothing like
our service of expresses. A speed of 70 miles an hour is common.
Some of the Midland Railway expresses run without a stop from
King’s Cross to Nottingham, a distance of 124 miles, and the
present writer, in September, 1893, timed this as done in 2 hours
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18 minutes, being an average speed of 54 miles an hour. The
Great Northern, the Great Western, and the London and North-
Western expresses daily perform journeys about as remarkable,
but not for so long continuous runs. To the north of the Thames,
owing to competition for public custom between three great lines,
the service of fast trains is unparalleled for number. Ten or more
daily expresses run between London and thirty-two important
towns. Between the metropolis and Manchester, in 1887, there
were 42, to and from Nottingham there were 335, between Leeds
and London 28. There were 27 expresses between London and
Liverpool, 16 between London and Edinburgh, 12 between Lon-
don and Glasgow.

A yet more noteworthy change has come, within the last 20
years, for the benefit of the great mass of the people. Many years
passed away before the directors of railways recognized the impor-
tance of the third-class traveller. In the early times the effort made
by railway-managers was, not to render travelling attractive to
Jarge numbers, but to force those who must travel to pay highly
for it. The third-class passenger was regarded as a nuisance, not
as a source of profit. He could claim, by Act of Parliament, to
have one train per day, on every line, with carriages of his class
travelling at an average speed of 12 miles an hour, including stop-
pages, and at a charge of 14. per mile. This was the despised
“Parliamentary train”, a term now wholly abandoned. Every-
thing was done that was likely to drive the pariahs of railway-
traffic into second-class carriages, at double fares, or more, of the
14. per mile. They were forced to start, from the terminus-stations,
for the lengthy journeys, at early morning. They were often
placed in carriages open to the sky, like the cattle-trucks of the
present day. They were shunted into sidings to let fast trains go
past them, and they were sometimes kept for an hour, or two, or
three, at roadside stations. They were snubbed by porters and
guards; they travelled in carriages unfurnished with any lights for
night-time or for tunnels, and their existence, during the tedious
hours of a long railway journey, was in many ways made vexatious
and burdensome. In spite of all discouragements, people would
and did travel by the third-class trains, and the Companies woke
up slowly to the fact that money could be made out of those who,
with small means as individuals, owned as a body a large amount
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of the national income. It was the Midland Railway that in 1872
led the way to a revolution in travel for third-class passengers.
From April 1st in that notable year, all trains on that extensive
system were open to their use, and the managers, two years later,
abolished the second-class carriage. From that time, a growing
change was seen and felt by the vast majority of railway-travellers.
The seats of wood, with straight backs that, after fifty miles, caused
aches and pains, began to be covered with some soft material.
Then a sloping back, with angle adjusted to the needs of the
spinal column, and well-stuffed cushioned seats, gave further relief,
and a greater width between the seats removed a fertile source of
discomfort and its attendant discourtesy. A greater height afforded
purer air, and moveable ventilators provided both for health and
comfort. In this age of tobacco, a great boon came when, for every
class of travellers, special carriages were set apart for indulgence in
the weed, without annoyance to sensitive non-smokers. Mean-
while, the wealthy had their luxurious tastes consulted in the
American invention of the Pullman car, and could, on the lengthy
journey to the north towards the grouse-moor and the deer-forest,
sleep in comfortable berths, and, within the last few years, on
certain lines, partake of meals that were cooked “on board”. At
last, in the early summer of 1893, the third-class traveller reached
the height of the recognition due to the majesty of the People in
a democratic age. The policy of the most enlightened railway-
managers had now become that of not merely giving comfortable
transit to those who, with but moderate means, were called by
business to necessary travel, or chose to inspect the natural
beauties, or the interesting towns, or the historic scenes of their
native land, but of enticing them abroad by the allurements of
a luxurious ease that made the mere act of speeding through the
country a positive delight. The culmination of the third-class
traveller's course from discomfort and dirt, delay and detriment to
temper, towards treatment worthy of a prince was reached, on the
three great railways to the north of the Thames, in the institution
of the corridor-car. The traveller to Scotland, for a fare below
1d. per mile, found himself installed in a long handsome carriage,
with plate-glass sides affording a perfect view, with room to walk
at ease between the side-lines of seats and tables, furnished with
retiring and smoking rooms, and with a refreshment bar and
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kitchen affording luncheon and tea, and an excellent dinner cooked
and served in a style equal to that of a first-class club. Personal
trial is the best of testimony, and the present writer cannot, in
common gratitude to enterprise and cnergy and skill, fail to men-
tion a journey from St. Pancras to St. Enoch’s Station, Glasgow,
when he was in feeble health, and was conveyed, in nine and a half
hours of travel, with no sense of fatigue, over a course of nearly
450 miles, completed three minutes before the official advertised
time. The secret of this improvement of their lot for third-class
travellers lies in the facts, duly noted by railway managers, that, as
early as 1858, the receipts from them largely exceeded those from
the first-class, and were just above those from the second-class traffic;
that in 1870, the third-class money-payments nearly doubled the
first-class, and were more than half as much again as those from the
second-class; that in 1875, the amount of third-class fares exceeded
by one-half those of the first-class and second-class combined; that
in 1880, they all but doubled the two put together, and in 1884,
were nearly thrice as much as the two combined. In 1892, seven-
eighths of the receipts from passenger-traffic on the railways of the
United Kingdom came from the pockets of third-class passengers,
or, in other words, let the once despised third-class travellers cease
to take tickets, and the railway-companies would not only have no
dividends to pay, but would have, perforce, to close their station
doors. The history of modern times affords no more striking
example of the benefits of free trade and competition. The mag-
nificent, the almost miraculous, results*of railway-enterprise are due
to no government control, no subsidy or aid or interference from
the State, but to the natural development, in a free country, of the
use of capital seeking, through energy and skill, a commercial
profit on invested wealth.

Leaving tunnels aside for separate treatment, we turn to some
great works in British engineering achieved upon our railway lines.
In stone, and brick, and wood, and iron, and steel, some of the
viaducts and bridges are stupendous and unrivalled examples of
human labour and scientific knowledge. The brick bridge over the
Thames at Maidenhead, on the Great Western Railway, is a good
example of the younger Brunel’'s audacious engineering. There
are two main arches, elliptical in shape, with a rise of but 24 feet,
and each having 128 feet span. A grand structure is the Balloch-
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myle viaduct, on the Glasgow and South-Western line, across the
river Ayr. The rails pass at a height of 167 feet above the water-
way, and the central arch, with three, each of 50 feet width, at each
end, is a semicircle of 180 feet diameter, the largest span of rail-
way-masonry in the world. The Congleton Viaduct, in the south-
east of Cheshire, is also a stone structure, remarkable for a length
of over 1000 yards, with a height of 114 feet above the bottom of
the valley. At Dinting Vale, in North Derbyshire, on the Man-
chester and Sheffield Railway, is a viaduct of 16 arches, 11 made
of brick, and each of 50 feet span, and five composed of timber,
each of 125 feet span. In the Vale of Llangollen, near Chirk, in
Denbighshire, is a noble viaduct, of bold style and beautiful finish,
more than 150 feet above the river Dee, and with 19 arches, each
of go feet span. The Skelton Viaduct, north-west of York, across
the river Ouse, presents a rare display of engineering skill. The
foundation gave extraordinary labour, and the whole structure is
composed of seven spans of girders, resting upon massive iron
piers, forced far down into the river-bed through layers of silt, peat,
and clay. The Ouse, at this point, is 8oo feet wide, and, for the
passage of vessels, the central part of the railway-bridge is moved
by hydraulic power, and turns upon a huge mid-river pier. One
of the finest of these structures, surrounded by scenery of impres-
sive grandeur, is the Ribblehead Viaduct, on the Midland Railway,
between Settle and Carlisle. At this point the line, having just
passed between the huge masses of Ingleborough and Penyghent,
draws near to Whernside, a mountain rising to nearly 2500 feet
above sea-level. It seems to block the road when the railway,
with a grand sweep to the right, crosses a gorge upon a viaduct of
24 arches, the loftiest of which is 165 feet in height. Among
cast-iron bridges carrying railway-lines, the finest example is the
famous High-level Bridge across the Tyne, between Newcastle
and Gateshead. The river there flows through a great ravine,
and Nasmyth’s huge steam-hammer was used to drive piles of
unusual size into the river-bed, to form cofferdams and so secure
a firm foundation for the piers. After months of contest with the
water in a quicksand-bed, it was needful to lay a foundation of
cement-concrete, on which piers of 131 feet in total height were
erected, rising more than 100 feet above high-water mark. On
the piers, 16 feet thick, composed of masonry, six cast-iron arches,
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each of 125 feet span, were laid, and these arches, by an unique
arrangement, support a double roadway. Above them run the
lines for railway-traffic, and, 22 feet below, is the road for carriages
and foot-passengers. This grand structure, designed by Robert
Stephenson, and containing nearly 5000 tons of cast-iron, with over
300 tons of wrought-iron for the tie-rods, was opened by Queen
Victoria in 1849.

Space fails for telling the tenth part of the engineering wonders
to be seen on railways, and we must conclude with a brief descrip-
tion of three of the most remarkable structures of this class to be
found in the world. Our first example of a great wrought-iron
viaduct was the Britannia Bridge across the Menai Strait, on the
line from Chester to Holyhead. The river Conway, on the same
route, had by May 1848 been crossed by two rectangular tubes or
tunnels of wrought-iron, placed side by side, each with a span of
400 feet. The designer and builder, Robert Stephenson, had
been greatly aided by the experiments and researches of Sir
William Fairbairn, in testing by models, on a large scale, the
strength of the material in tubes of divers shapes. The Britannia
Bridge was the Conway structure in a far larger form. Two in-
dependent tubes, each containing 4680 tons of wrought iron, in
their 1510 feet of length, are fixed through three towers of masonry
at a height of 100 feet above high-water. The bridge has four
spans, two of 460 feet each over the water, and two, each of half
that width, above the land. The four central portions of tube
(placed two together, side by side) each weighing 1800 tons, were
lifted into position, up through over 100 feet, from huge pontoons
on the water below, the moving power being hydraulic, exerted by
a Bramah press, with two iron chains of 100 tons. On March sth,
1850, the bridge was opened by the passage of three powerful
engines, which stopped in the centre of each of the great spans,
without causing the least undue deflection. A train of wagons,
with a total weight of 300 tons, was then drawn slowly through.
Finally, a train of 200 tons weight was left standing for two hours
in one of the tubes, and a train of 3 engines, 200 tons of coal, and
over 30 railway-carriages, with over 600 passengers, passed through
at a speed of 35 miles an hour. For forty-five years this marvel
of engineering power and skill has been doing its work without
the slightest failure or mishap.
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The Saltash Bridge, opened by the Prince Consort in 1850,
and thence called the Royal Albert Viaduct or Bridge, is one of
the finest works of its class. This great structure, designed by
Brunel, the engineer of the Great Western Railway, conveys that
line across the river Tamar, from Devonshire to Cornwall, at a
point 4% miles north-west of Plymouth. Made of wrought and
cast iron, with the roadway supported by suspension-chains attached
to the land-piers on each side and to two great arched tubes above
the roadway, the bridge crosses the water-way, at a height of 102
feet above high-water mark, in two spans each above 600 feet in
length. In the centre of the river is a great pier composed of four
cast-iron columns, larger than had ever yet been made. Octagon
in shape, each is 10 feet in diameter, and 100 feet in height, with
a weight of 150 tons. The support of these columns lies in an
immense cylinder of wrought iron, 37 feet in diameter, 100 feet
high, and weighing 300 tons, sunk through 70 feet depth of water
and 20 feet more of mud and gravel, until it rested on the solid
rock as the ultimate foundation of the whole gigantic work. The
interior of this cylinder was then filled with solid granite. The
whole bridge is 2240 feet in length.

All structures for the passage of railway-lines across gorges and
ravines, rivers and estuaries, have been surpassed by that latest
wonder of the world, the Forth Bridge, crossing the Firth of Forth
from Queensferry, in Linlithgowshire, to Inverkeithing, in Fife-
shire. This stupendous work, on the North British Railway,
occupied seven years, from 1883 to 1890, in erection, and is
remarkable for the application, on an enormous scale, of a novel
principle in bridge-building, that of the cantilever (cantaliver) or
bracket, in which two pieces of engineering-work, projecting from
fixed bases towards each other, are locked together by a connecting
piece, in this case composed of 350 feet of girders made of Siemens
steel. The island of Inchgarvie, about midway across, gave sup-
port for a great central pier, but, as the water in the two channels,
between the island and the mainland, was 200 feet deep, no artificial
piers, built up from the bottom, could be made, and the channels
are therefore crossed by two main spans of steel, each of 1700 feet
in length. Two other spans, crossed by the shore-ends of the
outer cantilevers, are each 675 feet wide, and beyond these again,
reaching to the shores and carried for some distance over the land,
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are 15 rectilineal spans of 168 feet each. The space spanned by
the cantilevers is 1 mile, and the whole length of the viaduct,
including the piers, exceeds 175 miles. The railway runs at a
height of 152 feet above high-water mark, and from the water-way
to the top of the steel-work, at the highest part of the bridge, there
is a distance of 360 feet. The piers contain about 120,000 cubic
yards of concrete and granite, and the superstructure is composed
of about 45,000 tons of steel. The engineers who designed and
carried out this Titanic undertaking, which cost nearly two millions
sterling, were Sir John Fowler and Sir Benjamin Baker. It was
opened on March 4th, 1890, with a ceremony in which the Prince
of Wales took the leading part.

We have no space left for dealing in detail with the enormous
cuttings, through earth and through rock of various kinds, which
are to be seen on many of our lines of railway, and can only state
generally that there have been single operations of this kind that
have involved the removal of one million cubic yards of earth and
rock, much of it limestone as hard as flint, with a consumption of
3000 barrels of gunpowder for blasting, during the work of 8oo
men for over two years, at a total cost of a quarter of a million
sterling; and that there has been an instance of a landslip in a
railway-cutting, on the North British line near Dunfermline, in
which 8000 tons of sand and rock came down upon the line, and
blocked it for five days. Before passing on to the subject of
tunnels, we may give some idea of what the railway-system means
in commercial and national importance by the statements that on
the lines now working in the British Isles, with a length of over
20,000 miles, nearly 400,000 persons are employed, and about 850
millions of passengers are annually carried; that the capital sunk
on railway-construction and railway-stock amounts to nearly one
thousand millions sterling; that the total annual receipts, for pas-
sengers and goods, exceed 8o millions, of which nearly half
represents net profit.

The making of tunnels, on a very large scale, belongs almost
entirely to the 19th century: Some long tunnelling was effected
on canals in this country in the last half of the 18th century, but
the greatest works of this class have been those executed on lines
of railway. The chief methods employed have been the sinking

of vertical shafts at different points in order to ascertain the nature
Vor. IIIL 58
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of the material to be excavated, followed by the digging out of
material in opposite directions, and the formation of a passage
which, in the case of clay, or loose earth, or soft, friable rock, is
lined throughout with brickwork. In dealing with hills and moun-
tains, where no vertical shaft can be sunk to the intended line of
the tunnel, excavation is begun at both ends, and in recent times,
the use of gunpowder and other explosives for blasting has been
aided by the previous work of improved boring and drilling tools
in machinery driven by compressed air. We take, as examples of
the toil and cost involved in the making of these subterraneous
passage-ways for railway-trains, two tunnels which are far from
being the longest in this country. The Box Tunnel, on the Great
Western main line, between Chippenham and Bath, is about 3200
yards, or more than 134 miles, in length. One part of it lies 400
feet below the surface of the hill through which it passes, and
thirteen shafts were needed for the work of excavation and for
ventilation. Above 400,000 cubic yards of material were dug out,
and 54,000 cubic yards of brickwork and masonry were put in, the
number of bricks used being about thirty millions. For 215 years
a ton of gunpowder and a ton of candles were consumed every
week in blasting and in affording light for the labour of 1100 men
and 250 horses. Water came in so freely, at one point of the
work, from fissures in the freestone rock, that it was pumped out
by powerful steam-engines, at the rate of 32,000 hogsheads per
day. The Kilsby Tunnel, on the London and North-Western
main line, as the traveller from London draws near to Rugby, was
a work of enormous difficulty and cost. The testing by trial-shafts
had shown the hill to be mainly composed of oolite shale, a
material not difficult to deal with, and a contractor undertook to
make the tunnel, 124 miles long, for the sum of £99,000. A sore
deception was below the surface, between the trial-shafts. Beneath
a bed of clay, 40 feet in thickness, lay a quicksand from which
burst forth a flood of water that made the workmen run, and, in
some cases, swim for their lives. For eight months, water was
pumped out at the rate of 1800 gallons per minute, a quantity
about equal to that in the Thames, at high-water, between London
Bridge and Woolwich. The gunpowder used for blasting, during
the whole work, amounted to nearly 160 tons, and the bricks used
in lining the tunnel were 36 millions, enough to make a footpath a
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yard wide from London to Aberdeen. The hapless contractor
was relieved by the Company from his obligation as to cost, but
he was completely broken down in health by the vexatious trouble
of the work, and died in a short time. The cost of the Kilsby
Tunnel, in the end, reached nearly £ 300,000, thrice the original
estimate.

The Underground Railway in London, however, is probably
the best proof of the difficulties grappled with, and triumphantly
subdued, by the consummate courage and skill of modern British
engineering, which displays, in truth, our inborn qualities of race
in a manner of which we may be as justly proud as of any achieve-
ments in other fields. Below the surface, in the greatest city, by
far, that the world ever contained, lay obstacles more numerous
and more delicate than countless tons of soil to be removed, or
rivers of water to be pumped away by steam. The work was not
one for the application of explosive forces or of steam-pumping,
but of nice calculation, deft handling, and cautious progress from
point to point amid a labyrinth of hindrances, the rough treatment
of which would have caused damage to property, and peril to life,
at every step. The bed of London thoroughfares, like the human
frame, is full of arteries and veins, in the shape of pipes for water
and for gas, for sewage and for telegraphic-wires. The most care-
ful removal, in some cases, of these channels of communication and
exit and supply, to another course, and the most provident groping
for a passage to the lines of railway, were the chief points of
difficulty for the contractors and their men, along with the need to
lend the new support of underpinning, at many points, to the
heavier buildings above the route taken by the railway. The
whole system of the Inner Circle and District Railways in London
came into existence, at enormous cost, between 1863 and 1885.

* The price of land needing to be purchased for the work was the
cause of the Inner Circle line, the most expensive in the world,
needing an outlay of from £600,000 to nearly one million per mile.
The longest railway-tunnels in the British Isles are the Dore and
Padley, in the north of Derbyshire, which has a length of 6200
yards, or above 317 miles; the Standedge, on the London and
North-Western, through a range of hills dividing Yorkshire and
Lancashire, with a length of 3 miles, 150 yards; and the Wood-
head Tunnel, in north Derbyshire, which just exceeds three miles.
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There are also some remarkable instances of subaqueous
tunnels, pierced below the beds of rivers. The first of these, in point
of time, was the passage-way driven beneath the Thames, from
Rotherhithe to Wapping, with the view of affording a means of
communication between the north-eastern and south-eastern parts
of London. This work, known as the Thames Tunnel, was
designed by Sir Marc Isambard (the elder) Brunel, and executed
with the aid of his distinguished son, whom we have seen in con-
nection with the Great Western Railway, and the Great Western,
Great Britain, and Great FEastern steamships. It was a work
then of great difficulty, begun in 1825, and long delayed, after 300
yards, or %/,ths of the distance, had been bored, by the occurrence
of quicksands, and the consequent influx of water. It was not
completed until 1843, at a cost approaching half a million, for
which there was no return in the shape of commercial success. It
remained, for thirty years, a mere curiosity, visited by the public
for a small payment. In 1876, it was at last turned to account as a
railway-tunnel, conveying the East [ondon line beneath the river,
and thus connecting some of the lines south of the Thames with
the Metropolitan Underground system. About the same time, the
Tower Subway, for foot-passengers alone, was made beneath the
Thames not far below London Bridge, and in 1890 two separate
tunnels, made more than 50 feet below the bed of the river, came
into use for the City and South London electric railway. Each of
these consists of a cast-iron tube, 10 feet in diameter, and com-
posed of segments bolted together. A still greater work than
these was the Mersey Tunnel, opened in 1886, and connecting
Liverpool and Birkenhead by a railway of great service in joining
the lancashire and Cheshire lines. With the approaches, this
important tunnel exceeds 3 miles in length, and runs about 30
feet below the river-bed. Ventilation is obtained by means of
large fans and of a small tunnel that runs alongside, the cost of the
whole work having much exceeded a million sterling. On a still
larger scale is the grand engineering feat known as the Severn
Tunnel. A glance at the map shows that the route of the Great
Western Railway, from London to South Wales, by way of Glou-
cester, involves a great round. A saving of forty miles was
possible by a tunnel beneath the estuary of the Severn, from New
Passage, in Gloucestershire, to the opposite point on the Mon-
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mouthshire shore. In 1872 an Act for this purpose was obtained,
and seven years of toil and trouble were expended by the engineer,
Mr. Richardson, in driving through a “heading”, or preliminary
passage. The width of the river itself exceeds 214 miles, but the
tunnel, with the approaches, is 4% miles long, and 3 miles
more must be added to the undertaking for the open cuttings
leading to the tunnel. 6o millions of bricks, laid in Portland
cement, line this gigantic passage, 2414 feet in height, and 26 feet
wide, for a double line of rails. From October, 1879, to February,
1881, the works were stopped by an influx of water that flooded
the whole excavation, and seemed, in a few hours, to have reduced
to naught the labours of seven years. Sir John Hawkshaw, the
eminent engineer, was called in, and, under his advice, the use of
huge brick dams checked the inflow from the subterranean water-
course that had done the mischief, and the works were cleared by
pumping-engines of enormous power. Feats of great heroism and
endurance in the divers who were employed distinguished the work
of clearance, and the whole piece of engineering was completed
in 1885.

We pass from tunnels to canals, and note that the work of these
useful water-ways was not altogether superseded by the railway-
lines. Many of them fell into the hands of the new companies, and
the last ordinary inland canal was finished in 1834. There are,
however, still some that compete with the iron road for the carriage
of heavy goods. Among these are the Aire and Calder, in the
south of Yorkshire, which is g feet in depth, and admits of steam-
towage with a train of barges; the Weaver Navigation, in Cheshire;
and the Gloucester and Berkeley Canal, with a depth of 15 feet, by
which vessels of 600 tons can go from Sharpness, on the Severn, to
Gloucester, a distance of 17 miles. In Scotland, the Forth and
Clyde Canal, 10 feet deep, and 35 miles long, from Grangemouth,
on the Forth, to Bowling, on the Clyde, was completed in 1790, and
the Union Canal, joining it near Falkirk, continues the water-way,
for vessels of moderate burden, to Edinburgh. The Crinan and
the Caledonian Canals are widely famed, through the tourists who,
for many years, have passed each season in thousands along their
waters, on their journeyings amidst the noble scenery of the Western
Highlands and Isles. The Crinan Canal, planned by the elder
John Rennie, was opened, as we have seen, in July, 1801. There
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were serious accidents to the embankments in 1805 and 1311, and
the work was not finished until 1817, with grants of public money
expended under the direction of Telford. There are 15 locks in
the g miles of the canal, which is 10 feet deep and 24 broad, giving
passage to vessels of 200 tons. In 1859, a cost of £12,000 was
incurred through the bursting of the three reservoirs which supply
the water. The Caledonian Canal, with the lakes which it connects,
cuts Scotland in two from south-west, at the head of Loch Linnhe,
to north-east at Inverness. A saving of 250 miles, between the
Atlantic and the North Sea, is thus effected, and sailing-coasters
are spared the dangerous navigation round by the outer Hebrides
and Pentland Firth. It was James Watt who first, in 1773, showed
that the work could be done; it was Telford who began it in 1803.
The water-way, of which but 23 miles are artificial cuts, 120 feet in
width at the top, 50 feet broad at the bottom, and 17 deep, was
opened for trarfic in 1823, and affords room for vessels of nearly
600 tons, the whole cost, including three years of repair, from 1844
to 1847, exceeding one million three hundred thousand pounds.
The natural lakes or lochs on this route, through Glenmore, or the
Great Glen, in Inverness-shire, going from south to north, with a
total length of about 37 miles, are Lochs Lochy, Oich, and Ness,
displaying scenery of romantic beauty and grandeur.

The nineteenth century was, in its later times, the age of
canals on the largest scale, for the passage of ships with a burden
of several thousand tons. The Suez Canal, completed in 1869, is
an example of conspicuous utility and success; the Panama Canal,
begun by the same French engineer, de Lesseps, in 1882, proved
to be the greatest engineering failure on record, involving the loss
of at least sixty millions sterling. The Amsterdam and the North
Holland Canals, constructed since 1870, are instances of successful
cuttings for large vessels, and the year 1893 saw the completion of
another ship-canal, about 4 miles long, begun in 1882, through the
world-famed, classical Isthmus of Corinth. In the last decade of
the great engineering century, we completed, in Great Britain,
a grand specimen of these artificial passages for shipping of
great size. The Manchester Ship Canal was opened for traffic
early in 1894, at a cost, since its commencement in the autumn of
1887, of about fourteen millions of pounds. Running for nearly
36 miles from Eastham, in Cheshire, on the Mersey above Liver-
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pool, to Manchester, this enormous excavation, with a water-depth
of 26 feet, has nearly twice the width of the Suez Canal, and
allows steamers of the largest size to pass each other. The
entrance from the Mersey is deep enough to allow ships of the
largest tonnage to pass into or out of the canal at all states of the
tide, and the upper reach, near and at Manchester and Salford,
contains docks that cover 104 acres, besides quays extending over
150 acres. Compared with this magnificent work, the Suez Canal,
in its construction, is a mere ditch. The five series of locks are
the strongest and largest in the world. The railway-lines and roads
met with on the route are carried over the ship-canal by swing or
high-level bridges, and the Bridgewater Canal has a swing aque-
duct for itself, a novel and ingenious piece of work weighing 1400
tons. Manchester has thus become a seaport of the first class, and
the greatest manufacturing population, for its dwelling-area of above
700 square miles, in the whole world, averaging about 5500 persons
to the square mile, is presented with unrivalled facilities for the
cheap receipt of raw material, and for the easy despatch of the goods
which are fabricated therefrom. The digging out of the earth in
making this stupendous water-way was vastly facilitated by an
invention of these later days. The steam-navvy or steam-exca-
vator, clearing away, in its largest size, two cubic yards of earth per
minute, and working, in its two forms, ahead for extending length,
and sideways for width, is a real prodigy of efficiency and power,
doing on dry land, and with similar mechanism, the same task as
a dredger at the bottom of harbours and estuaries. When the
material has been scooped up into the row of buckets, a species
of crane swings them round and empties their contents into the
wagons placed on rails above. Each of these machines performs
the work of 70 or 8o men. '
Passing over, perforce, the labour-saving inventions known as
machine-tools, marvels of accuracy and ingenuity for drilling,
punching, boring, planing, sawing, and other operations once solely
performed by human hands, we note an appliance introduced about
1860, the traction-engine for drawing heavy loads along ordinary
roads, and the steam-rollers used for finishing highways. The
diving-bell and diving-dress have been largely used of late years
both for engineering-work under water, and for the examination
of submerged vessels, with a view either to the recovery of the



56 OUR EMPIRE AT HOME AND ABROAD.

contents, or to preparations for raising the sunken craft. This
Jatter work is entirely modern. The Thames Conservancy Board,
between 1880 and 1892, raised from the river-bed nearly 400
vessels, of which about three-fourths were barges. After cables
have been fastened by divers round the hull, the ropes are attached,
at low water, to lighters, and the floating power of the rising tide
brings the vessel to the surface of the water. It is only in certain
depths that this can be effected. In the catastrophes that befell the
Vanguard and the Victoria, and other great ships, both their own
weight, and the depth of water for divers, made raising impossible.
The Eurydice, however, off the Isle of Wight, and the Sw/fan, in
Maltese waters, and the Howse, in Ferrol harbour, on the north-west
coast of Spain, have thus been recovered, and two fine iron-clads, in
the Swu/tan and the Howe, were restored to the royal navy. During
the eighteenth century, diving-bells, of which the principle had
long been known, were sometimes used, and Smeaton constructed -
one, of the present form, in 1788, for work at Ramsgate. Improve-
ments have been made, and the workmen are well supplied with
air by pumping. The open helmet diving-dress, in various forms,
is a German invention, with tubes both for the supply of fresh and
for the escape of vitiated air; and every vessel of importance in
our navy carries at least one apparatus and diver.

Our last topic in connection with modern engineering is that of
aeronautics. Air-navigation dates only from the later years of the
eighteenth century, when the French brothers Montgolfier succeeded
in causing bags to ascend with air rarefied by heat, and another
French experimenter, Professor Charles, sent up a balloon inflated
with hydrogen gas. The first ascent ever made with a car con-
taining human beings was at Paris, on November 21st, 1783, when
Pilatre des Rosiers and the Marquis d’Arlands, in a huge Mont-
golfiere, or heated-air balloon, passed over the Seine and safely
descended. A few days later, Messieurs Charles and Robert, in
a hydrogen balloon made of sewn silk, varnished with caoutchouc,
ascended from the Tuileries gardens, in Paris, and made a voyage
of 27 miles.  This balloon, covered with a net supporting the car,
and furnished with a valve for letting out the gas, and with sand-
ballast, was practically the same machine as has continued in use
until the present day. In August, 1784, Mr. J. Tytler, at Edinburgh,
made the first ascent in the British Isles,and in January, 1785, Mr.
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J. P. Blanchard, along with an American gentleman, Dr. ]ef“ffie's: '
crossed the Channel from Dover to Calais. Hydrogen was super-
seded by coal-gas, with which agent the famous English aeronaut,
Green, and two companions, in 1836, made 500 miles, from London
to Weilburg, in the German state of Nassau, in eighteen hours. In
1862, Mr. Glaisher and Mr. Coxwell made their renowned ascent
from Wolverhampton, reaching a height of 7 miles, the greatest
on record, and both becoming almost insensible from rarefaction
of the air and from cold. The descent could only be made when
Coxwell, mounting into the ring above the car, found his hands stiff
with cold, and opened the valve by seizing the line between his teeth.
Apart from some meteorological observations, the balloon has been
hitherto, save in one notable siege, little more than a toy, making
ascents for popular amusement, with the excitement increased by
the descent of a performer in a parachute, or umbrella-like device
for retarding velocity. Of late years, use has been made of
balloons for observation of hostile movements in war, and during
the siege of Paris, from September 19th, 1870, to January 28th,
1871, for the first time in the history of aeronautics, balloons
were employed in really great and serious service to mankind.
Over sixty persons, including Gambetta, the inspirer and civil
leader of the national resistance to the Germans, after the
collapse of the imperial forces, were enabled to leave Paris for
the provinces, descending at points beyond the German sphere
of conquest and occupation; and a regular balloon-post took out
nearly 214 millions of letters and post-cards, with information
to the French government concerning affairs in the city, and
with tidings of beleaguered persons for their relatives and friends
in the French provinces or abroad.

As regards British use of balloons for service in war, the
first instance occurred at Suakim, in March, 1885, during the
warfare against the Dervishes described in the previous volume.
In 1887 the British War Department conducted a series of
experiments at Chatham on the use of captive balloons for
observations. A few years later, a special department was
established at Aldershot for the construction of military balloons,
with a corps of men to be trained in their use. Effective and
valuable employment of these vessels of the air was made on
many occasions during the war in South Africa in 1899-1900.

.
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CHAPTER VIIL
POSTAL SERVICE, TELEGRAPHS, TELEPHONES.

Postal charges in former times—* Franking” of letters—Rowland Hill—Agitation for
cheaper postage—The penny post established—Opposition of officials to Hill’s
scheme—The book-post, packet-service, and money-order— Statistics of the reformed
post-office—Post-cards, the parcel-post, and postal orders—Cheapening of foreign
postage—Envelopes and steel pens—The electric telegraph—Sir Charles Wheat-
stone and Sir William F. Cooke—Submarine telegraphy—Lord Kelvin—Ocean
cables. The telephone, photophone, and phonograph.

Few fiscal changes have been fraught with more good to the
best interests of the human race than the reduction of charges for
the conveyance of written communications. The outer world of
commerce, and the inner world of domestic affection and of friendly
feeling, have alike received therefrom incalculable benefits, not to be
measured, in the latter instances, by any pecuniary standard. In
the days before penny-postage, or prior to 1840, members of both
Houses of Parliament, and many official personages, who had the
privilege of “franking” ten letters daily, ze. of sending them duty-
free by their signature on the envelope or the outer corner of a
folded sheet, were perpetually pestered by their friends for this
sparing of expense. Men of business were subjected to a heavy
tax; people of moderate means could only afford rare letters to
their relatives and friends, the poor could never send letters at all,
save by the rare chance of an acquaintance going in the needful
direction, or of some surreptitious means of carriage. Up to 1840,
it cost 10d. to send an ordinary letter, under one ounce in weight,
for a distance up to 170 miles, 1s. up to 300, and 14. for every
additional 100 miles. Up to 15 miles, the charge was 4., and
this was the lowest for any place outside London, if the letter
were sent from within the metropolis. An enormous amount of
smuggling of letters by carriers was practised, and the revenue was
defrauded in signals made with ink on newspapers by dots and
other devices. When members of families in the working class
were once parted from home, a separation almost like that of
death ensued for hundreds of thousands going forth into the world
as shopmen, apprentices, domestic servants, and workmen in handi-
crafts of every kind. No human imagination can compass the
motal mischief, the cruelty, of the barriers between parent and
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child, brother and sister, husband and wife, lover and sweetheart,
friend and friend, thus existing in those “good old times” which
privilege and power, and vested interest in wrong, did their
utmost to maintain as a state of ideal perfection for mankind. The
hero of the struggle that brought reform was Rowland Hill. This
eminent man, one of the ablest and most faithful public servants
that Great Britain ever possessed, was born at Kidderminster, in
Worcestershire, in 1795, son of a man who, though he failed in
business owing to the great war with France, was possessed of
great intelligence, with an upright, bold, and simple-hearted
character. The elder Hill was one of those who raised their voices
against slavery and the slave-trade, and the cruel severity of our
criminal code, and was also an early and unswerving advocate of
full religious liberty and of free trade. From his father Rowland
Hill derived largeness of view and boldness of conception; an
admirable mother gave him shrewd common sense, firmness of
purpose, prudence, caution, and patience in working out his strong
desire to improve the world, and to do, before he died, something
for the signal advantage of mankind. He belonged to a class of
great Englishmen who, with no special training of a professional
kind, and with little or no ordinary education, have suddenly
shown themselves able to play a great part in the affairs of the
world. Of such was Clive, who went out as a mercantile clerk to
India, and became a great soldier and a great ruler. Of such was
George Stephenson, who was brought up in a colliery, and gave us
our railways. Up to the age of thirty-seven, Rowland Hill was a
schoolmaster, and he then reformed the postal system of the world.
He had been trained at home to care nothing for mere authority,
but torely for his conclusions in human affairs upon reason, inquiry,
and argument alone. In his home-days of honourable poverty
and hard work, he had known his mother dread the postman’s
visit, as she had not money in the house to pay the postage. After
playing an active part in the front rank of the men of Birmingham
during the agitation for the Reform Bill that became law in 1832,
and assisting in the foundation of the Society for the Diffusion of
Useful Knowledge, Hill was, for four years, the able secretary to a
Commission for colonizing South Australia. He then turned his
attention to postal reform, at a time when, in the 11,000 parishes
of England and Wales, there were but 3000 post-offices, and the
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postal revenue had remained stationary for twenty years. In Hill's
mind, a tax was already self-condemned if its productiveness did
not keep pace with the growing numbers and prosperity of the
nation. He had never been inside a post-office, and he now set
himself to investigate, from the outside, with Blue Books and other
apparatus, the whole postal system. By degrees, uniformity, as
well as reduction, of rate for letters up to a certain weight, came
within his mental view. He found that the actual cost of carrying
an ordinary letter from London to Edinburgh was but 1/36th part
of a penny. This was enough. Let this fact be known, and the
monstrous overcharge was doomed by public opinion. It was in
the year of Queen Victoria's accession that Rowland Hill's plan
was published in a pamphlet entitled Post-office Reforms. It had
been found that the penny-posts established in towns answered
well, but the public were startled when Hill proposed that all
letters not exceeding half an ounce in weight should be conveyed,
for a penny, to any distance. The authorities at St. Martin’s-le-
Grand, in London, of course treated the project with utter scorn,
but, in the public mind, amazement soon gave way to interest and
welcome, and Parliament was besieged with petitions. The public
press, a power in the land, was strong in support. Inside the
House of Commons, the plan for cheap and uniform postage,
prepaid by stamps, according to Hill's proposal, was eagerly taken
up by Mr. Robert Wallace, M.P. for Greenock, whose casting vote,
as the Chairman of a Select Committee, alone carried the plan of
uniform postage, while a two-penny, instead of a penny, rate was
recommended. Daniel O’Connell, one of a deputation including
150 members of Parliament that waited upon Lord Melbourne,
the Premier, in May, 1838, put the sentimental side of the case in
strong and eloquent terms. “ Consider, my Lord, that a letter to
Ireland and the answer back would cost thousands upon thousands
of my poor and affectionate countrymen considerably more than
a fifth of their week’s wages. They are too poor to find out
secondary conveyances, and if you shut the Post-office to them, as
you do now, you shut out warm hearts and generous affections
from home, kindred, and friends.” Against strong official and
Parliamentary opposition penny-postage was carried at last, and on
January r1oth, 1840, it came into force, prepaid, for every packet
up to half an ounce, with an additional penny up to one ounce, and
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twopence for every ounce or part of an ounce beyond. In the
following May, stamped envelopes, and the adhesive stamps which
soon became almost the sole means of prepayment, were issued.
The plan was not, however, fairly tried, as regarded any advantage
to the revenue, for some years after this. The most determined
and vexatious obstruction to Hill's general plans of reform was
made by the permanent officials of the Post-office, which needed
a thorough and radical reorganization. He was appointed, for
two years only, at asalary of £1500 a-year, to carry out his scheme,
as best he could, from the Treasury, instead of at the Post-office,
and induce the consent of officials at St. Martin’s-le-Grand, who
were convinced that his plans must fail, and were resolved that
they should fail. In 1841, under a new government, he was dis-
missed from the public service, but the nation took up the matter
with indignant sympathy, and presented Hill, at a public dinner,
with a cheque for £13,000. In 1846, with a change of ministry,
he was made Secretary to the Postmaster-general, and at last, in
1854, he had full power, of which he made excellent use, to reor-
ganize the postal system, on his own principles, as Secretary to the
Post-office. In 1860, Hill became Sir Rowland, as a K.C.B., and
in 1864, when ill-health compelled his retirement, he was most fitly
awarded a Parliamentary grant of 420,000, with a pension of
42000 a-year for life. Besides a host of minor improvements, in
addition to the grand reform, he had established the book-post,
reformed the packet-service, and rearranged the useful money-
order system started in 1838. The growth of railways had been
a main element of success in rapidity and regularity of service, and
a later improvement was the adoption of postal-carriages on rail-
ways, fitted with the apparatus for receiving and delivering letter-
bags on the way without stoppage of the train, and furnished with
facilities and a staff of clerks for sorting letters and packages during
transit. It was in 1852 that the gross revenue, on the new system,
after diminution, recovered the point of the highest amount that
was yielded on the old, and then, with rapid strides, it reached the
present position of furnishing a net annual revenue, or clear profit,
of about three and a half millions sterling.  Sir Rowland Hill,
after receiving the honours of F.R.S., of D.C.L. from Oxford
University, and of the freedom of the City of London, died at
Hampstead, in London, in 1879, and was buried, among many
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illustrious dead, but with none who was a greater benefactor of
mankind, within the walls of Westminster Abbey. We may here
state, as some measure of the debt of gratitude due to the founder
of cheap postage, that, whereas in 1839 the number of letters
passing through the Post-office was 82%; millions, in 1840 this
number had more than doubled, and in 1899 the delivery of letters
had increased to over 2186 millions, besides over 380 millions
of post-cards, above 701 millions of book-packets and circulars,
and about 154 millions of newspapers. In 1871, a further boon
came in the raising of the weight of a letter, carried for 1., to one
ounce; 1%4d. for 2 ozs.; 4 ounces for 2d., and, since 1885, 4 d. for
every additional 2 ozs. beyond 12. The halfpenny post-cards were
introduced in October, 1870, and at the same time the penny-
postage on newspapers was reduced to half the amount. Mr.
Fawcett, who became Postmaster-general in 1880, reformed the
money-order system by reducing the charge for orders, and it was
he who established the parcel-post, a great boon to the mercantile
community. In 1898 nearly seventy-two millions of parcels were
delivered. The *“ postal orders” for fixed sums, forming a kind
of small currency, were introduced in 1881, under Mr. Fawcett's
management. Up to 1875, the postage of letters to foreign coun-
tries and British colonies was very burdensome to the commercial
class, and to those who had relatives and friends living abroad.
Then the International Postal Union, by a treaty concluded at
Berne in 1874, came into operation, and by subsequent extensions,
letters up to 14 oz. in weight can be sent for 2144. to any part of
the world. There are now also a money-order system for foreign
parts, and a foreign and colonial parcel-post at reasonable rates of
payment. The use of the money-order system, inland and foreign,
is such that the amount thus annually transmitted exceeds 60 millions
sterling.  In 1898 postage for one penny the half-ounce was
established with all the colonies except the Australasian, and in
1899 the weight of letters by penny-post at home was raised to four
ounces. Registration of letters, for additional security, which is,
in fact, an almost absolute guarantee of safe receipt, and insurance
for letters and parcels, are among the public benefits supplied by
the modern Post-office in the British Isles, which is now a triumph
of organization unequalled in the world for safety, punctuality, and
speed. It is to be noted that the use of envelopes, and the general

e




POSTAL SERVICE, TELEGRAPHS, TELEPHONLES. 63

adoption of a new implement for writing, came almost at the same
time as the introduction of cheap postage. Prior to that great
reform, letters were generally written on large sheets of paper
folded into envelope-shape and sealed with wax. The stamped
envelopes issued by the Post Office were little used, and unstamped
envelopes, fastened by gum placed on the flap, by degrees acquired
an enormous sale. The use of ingenious apparatus driven by
steam now folds and gums the paper with such rapidity that a
single machine turns out envelopes at the rate of 9o per minute,
and the extent of the trade may be estimated in some degree by
the fact that a single Scottish firm, Messrs. Pirie of Aberdeen, were
some years ago producing above thirteen millions per week. That
great boon to mankind, the metallic pen, was known in ancient
times, as nibbed bronze specimens have been discovered at Pompeii
and Herculaneum. We hear of steel pens made at Birmingham
towards the close of the eighteenth century, and in 1815 barrel-pens
of that metal were sold at 18s. per dozen. The general use of the
steel pen was due, in this country, to Mr. James Perry who, first at
Manchester in 1819, and then in London, had a large trade in the
hand-made article. The great development of the business came
with the machinery used by Mitchell, and by Gillott, and by Sir
Josiah Mason, three makers at Birmingham, the town which is still the
chief seat of the steel-pen manufacture for the whole civilized world.
The progress of the trade may be thus indicated, that, whereas, in
1839, steel pens were, in comparison with the present use, almost
unknown, ten years later the making had become a leading industry
in Birmingham, with employment for 2000 men, women, and girls,
and an output of 65,000 gross, or nearly 924 millions of pens per
week. This prodigious production increased in later years to a
weekly average of about 160,000 gross, or 22 millions.

The electric telegraph, as a practical agency for the transmission
of news, is almost coincident with the duration of Victoria’s reign.
Amidst all the disputes as to priority of invention, we may safely
assign the practical inauguration of telegraphy, on this side of the
Atlantic, to Sir Charles \Wheatstone and Sir William Fothergill
Cooke, who in July, 1837, more than thirty years before they were
knighted for their achievements, took out a patent for the system
which was afterwards introduced on the railway-lines. Wheatstone,
born near Gloucester in 1802, became, in 1834, Professor of Ex-
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perimental Philosophy at King's College, London. In February,
1837, he made the acquaintance of Mr. Cooke, a native of Ealing,
near London, who had studied electricity in Germany. They
joined their intellectual forces in a commercial partnership, and the
first line of electric-telegraph actually laid for public purposes was
on the Blackwall Railway, in London, in 1838. Their respective
contributions to the grand result were mainly these, that Wheat-
stone’s profound and successful researches had demonstrated the
practical use of the invention, and that Cooke introduced and
carried it out as a commercial enterprise, promising to become one
of national importance. It was some years before the invention
took the public fancy, but its value and importance were fully
recognized in course of time, and various ingenious persons
developed the new instrumentality for the swift conveyance of
thought into the wonderful agency which it has since become.
By the telegraph, the news of the whole civilized world is laid
before us daily in the columns of the newspapers, and technical
alterations have effected so much that, as a specimen of speed in
the transmission of matter, we may refer to the fact that, at the
opening of the debate on Home Rule for Ireland, at the House of
Commons, in 1893, nearly a million words—equal to about five
hundred columns of leading articles in the London “daily "—were
telegraphed from the House, all over the country, to various news-
papers, in the course of that afternoon and evening. The telegraph-
lines of the United Kingdom, which were previously in the hands
of the railway companies and several competing telegraph com-
panies, were in 1870 acquired, through purchase, by the Post-
office department, and in 1885 the charge for a telegram, within
the kingdom, was reduced to 6d. for twelve words, including ad-
dresses. In 1899, over 87 millions of messages were despatched
from above 10,800 offices over about 309,000 miles of wire, in the
United Kingdom.

Submarine telegraphy, a development very striking to the
ordinary imagination, began between Dover and Calais in 1851.
The great inventor and improver in this department was that
brilliant natural philosopher, one of the foremost in the nineteenth
century, Sir William Thomson, now become Lord Kelvin. The
honour of his early intellectual prowess belongs to the University
of Cambridge, where he was 2nd wrangler and 1st Smith’s Prize-
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man in 1845, being already highly distinguished for originality of
thought. Born at Belfast in 1824, he became, at 22 years of age,
by an almost unparalleled precocity of mental development and
swiftness of recognition for merit, Professor of Natural Philosophy
in the University of Glasgow. To him, far beyond all other men,
is due the commercial success of the lengthy submarine cables, for
the working of which much credit was also due to an invention of
Mr. C. F. Varley. It was Thomson who invented the galvano-
meter called by his name, and thus enabled fifteen words a minute,
instead of one, to pass through an Atlantic cable. His siphon-
recorder, introduced in 1867, was another great improvement, en-
abling cable-messages to be permanently recorded as on the system,
for land-use, of the American telegraphist, Morse. After unsuccess-
ful attempts in 1857, 1858, and 1865, the first practical working-
cable, from Ireland to Newfoundland, was laid by the Great
Eastern, in 1866, and the cable lost by breakage in the previous
year was fished up from a depth of two miles in the ocean, spliced,
and also laid. These submarine cables, now extended to most
parts of the civilized world, are largely made in Great Britain, and
are composed of copper wires twisted into a strand covered with
alternate coatings of a pitchy mixture and gutta percha for insula-
tion, this core being then inclosed in Manilla yarn and twisted iron
wires for safety against friction from rocks and other submarine
objects. The credit of exciting belief in the success of Atlantic
telegraphy, and of promoting the work in a commercial and financial
sense, is mainly due to the energetic American, Mr. Cyrus W. Field,
of Massachusetts.

The principle of the telephone, an instrument for transmitting
the human voice by means of electric wires, was practically applied
by Reis of Frankfort, in 1860, and afterwards by Mr. Elisha Gray,
of Chicago, but the first real articulating telephone appears to have
been due to Mr. Alexander Graham Bell, born at Edinburgh in
1846, who became Professor of Vocal Physiology in Boston Uni-
versity, in the United States, and showed the instrument of his
invention, in 1876, at the Philadelphia Exhibition. There have
been various adaptations and improvements, by the famous
American inventor, Edison, and others, and extensive use is now
made of the apparatus which, in the United States, with-its great

distances, conveys the human voice for 1000 miles. In this
Vou. II1. 59
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country, lines are laid which enable conversation to be carried on
from London to Liverpool, Manchester, Glasgow, Dublin, and the
larger towns, and the telephone is of great service for shorter
distances, within the compass of London and other places. Pro-
fessor Bell, by a simple adaptation of the electric current, also
produced the photophone, an instrument capable of transmitting
articulate speech along a beam of light. Another marvel of elec-
trical development in these latter days is the phonograph, invented
by Edison in 1877, which receives sounds upon a cylinder coated
with wax, registers them thereon, and reproduces them at any
subsequent time, so that the words of the dead may be uttered
again in human hearing, and an employer can leave behind him at
his office matter to be delivered in his own speech to a clerk for
writing down and transmission.

CHAPTER IX.
CIviL AND RELIGIOUS FREEDOM.

The British slave-trade of 18th century—Its abolition by law—The trade denounced as
felony and piracy—Success of the British cruisers—Slavery abolished in our colonies.
Catholic emancipation and Daniel O’Connell—Disestablishment of the state church
in Ireland—Compulsory church-rates abolished—Freedom of burial in churchyards
conceded to Dissenters—Abolition of religious tests inthe universities—Full civil rights
granted to Jews—Mr. Bradlaugh inthe Houseof Commons. Controversyinthe Scottish
church regarding patronage—The great secession of 1843—Formation of the Free
Church of Scotland. The claim for “ Women’s rights ”— Dr. Elizabeth Blackwell—
The medical profession opened to ladies—Right of voting and of election to boards
conceded—The Married Women’s Property Acts.

At the opening of the nineteenth century, the one dark spot on
the fair fame of Great Britain as a land of freedom lay in the legal
recognition of negro slavery. No slave, as we have seen, could
remain a slave on British soil, but the cruel and loathsome traffic
called the slave-trade was legally practised by British subjects, and
men, women, and children, in large numbers, were legally held as
slaves in our West Indian colonies. It remained for some earnest,
energetic men to vindicate the personal rights of mankind, without
exception of race or colour. It was fitting that this country should
play a leading and a noble part in the abolition of slavery, looking
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to the share which she had, in earlier times, in establishing that
iniquitous institution. The Elizabethan adventurers, seeking to
interfere with the Spanish and Portuguese monopoly in slaves from
western Africa, embarked in the traffic in 1562, when Sir John
Hawkins shipped the first black cargo that came on board a British
vessel. The trade, mainly conducted by ships from Bristol and, in
the eighteenth century, from Liverpool and London, attained enor-
mous dimensions. During the last twenty years of the seventeenth
century, above 300,000 negroes were carried into captivity by
Englishmen, and from 1700 to 1786, Jamaica alone imported more
than 600,000. The revolting horrors of the “middle passage”,
the atrocious cruelty endured by tightly-packed human beings,
during tropical heat, in the holds of the slave-ships, need no descrip-
tion here. In 1787, as we have seen, a society for the abolition of
the slave-trade was formed in London. The active exertions of
Clarkson and Granville Sharp, of Zachary Macaulay, and, within the
walls of Parliament, of William Wilberforce, continuing for a period
of twenty-one years, attained their end on January 1st, 1808.
From that day, the traffic in slaves was illegal for British subjects,
and the attempts which were made to evade the statute of March,
1807, under cover of the Spanish and Portuguese flags, were en-
countered by the severest legislation. The traffic was so lucrative
that no money-penalty was adequate to the case, and the slave-ships
were more crowded than before, the negroes being often flung
overboard in case of pursuit, in order to retard the chasing vessel
by the lowering of boats to pick up the people. In 1811, a bill, in-
troduced into the Commons by Brougham, was unanimously carried,
and from that time the slave-trade became, for British subjects,
felony punishable with fourteen years’ transportation, or from three
to five years’ hard labour in prison. In 1824, it was made piracy,

* punishable with death, and in 1837, the penalty became transporta-

tion for life. The influence and example of Great Britain caused
most foreign governments, in course of time, to decree the abolition
of the traffic in slaves, and, from the west coast of Africa, owing to
the lack of markets beyond the Atlantic, the stealing of negroes
has long been extinct. The efforts of the British slave-squadron
were very effective, especially after the introduction of steam for
navigation. Down to the middle of the nineteenth century, our
cruisers swarmed upon the African coast and in the waters of the



68 OUR EMPIRE AT HOME AND ABROAD.

Mexican Gulf, in order to intercept cargoes of negroes intended for
sale in the Cuban market.

The work of British cruisers and their gallant crews in the
cause of human freedom during this period may be illustrated by
two narratives of thrilling interest, affording legitimate pride to all
the fellow-countrymen of those who were engaged in the suppres-
sion of atrocious wrong. On Friday, the 22nd of April, 1831, His
Majesty’s brig Black Joke, commanded by Lieutenant Ramsay,
came to anchor at Fernando Po, an island, held by Spain, in the
Bight of Biafra, off the west coast of Africa, about twenty miles
from the mainland. The commander of the ship there learnt from
Mr. Mather, in charge of one of our colonial vessels, that he had
just left in the Old Calabar river, which enters the Bight about
80 miles N.w. of Fernando Po, a large armed Spanish slave-brig,
supposed to be almost ready for sea. He described her as the
finest slaver that had been seen on the coast for some years,
carrying one pivot-gun and four broadside guns, with a crew of
about seventy picked men. Mr. Mather dined on shore several
times in company with some of her officers, and he stated that, in
the course of conversation, they made no secret of their intention
of fighting if necessary. They even laughed at the idea of being
taken by the Black Joke, with whose force they were well
acquainted. Lieutenant Ramsay was not daunted by the non-
chalant tone of the Spanish slaver’s officers, nor by the report of
her actual condition and force. The ZBlack Joke put to sea from
Fernando Po that very evening, and, sailing for the Old Calabar,
commenced a strict blockade of the port. The vessel anchored
each night at the mouth of the river, keeping a close watch, and,
weighing anchor before daylight, she ran out with the land-breeze
far enough not to be seen from the shore. On Monday, April 25th,
about eleven o’clock in the forenoon, a large brig was seen from
the masthead, standing out of the river under all sail. The Black
Joke's topsails were immediately lowered, by which means the
stranger was allowed to come in sight from the deck before her
people made out who their antagonist was. She then altered her
course, and all sail was made by the British cruiser in chase, with
every preparation needed for a severe contest. The Spanish ship
sailed so well that it was nine o'clock at night before the Black
Joke could get within range. A shot was now fired ahead at the
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foe as a signal to heave to. This was promptly returned by three
broadside guns, and the wind then fell so light that both vessels
had recourse to their “sweeps”, the great long oars used during a
calm. In this way a running fight was kept up until about half-
past one on Tuesday morning. The Black Joke was then so near
that it became evident a close action must ensue, upon which the
Spanish captain hauled up his “courses” or lower sails, and with
his sweeps so managed his vessel as to keep up a determined fire,
of which nearly every shot told upon the spars, rigging, and sails
of the Black Joke. Lieutenant Ramsay, in consideration of the
superior number of guns carried by his adversary, as well as to
spare, if possible, the lives of the wretched slaves in the Spanish
vessel's hold, resolved upon boarding without delay. Fortunately
a light air favoured his intentions, and the helm was put a-starboard.
Meanwhile the men were ordered to lie down for shelter from
the enemy’s fire. Two steady men were to be ready to lash the
vessels together. The two guns were loaded with grape, and their
“captains” were ordered to fire directly the word * Board!” was
given. All being prepared, the Black Joke ran alongside the
slaver, the order to board was given, the two guns were fired, and
Lieutenant Ramsay, with Mr. Bosanquet and about ten men,
leaped on board; but from the force with which the two vessels
came into collision, they unluckily separated before the rest of the
boarders could follow. Mr. Hind, however, a midshipman not
fifteen years old, the only officer left on board, with extraordinary
presence of mind ordered all hands to the starboard sweeps, pulled
alongside, got the vessels lashed together, and then boarded in
support of his superior officers and their handful of brave seamen,
leaving behind on the Black Joke only one or two wounded men.
With this reinforcement the combat was soon decided. Those who
*.continued to resist were quickly cut down, the rest ran below and
begged for quarter. Mr. Pearce, a young midshipman, was pushed
-overboard by one of the Spaniards with a sabre, but succeeded in
regaining his station by means of the fore-sheet. The captured vessel
proved to be the Spanish brig Marinerito, a beautiful new vessel
-of upwards of 300 tons, armed with one pivot long-gun, a Spanish
18-pounder, and four broadside guns of the same calibre. She had
twelve officers and sixty-five men, of whom fifteen were killed by
shot or steel or drowned, and several wounded, some being very
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dangerously stricken. There were found on board 496 slaves,
of whom 26, owing to the necessity of confining them below
during the action, were found dead by the captors when the hatch-
ways were opened, although this was done the instant that com-
plete possession was obtained. Of the remainder of the slaves,
107 were in such a state, from want of air during the confinement
down below, that it was thought advisable to send them on shore
at Fernando Po as the only chance of saving their lives. About
sixty of these victims of human cruelty and greed died, and the
rest were ultimately landed at Sierra Leone. All the slaves
appeared to be fully sensible of their deliverance, and upon being
released from their irons expressed their gratitude in the most
forcible and affecting way. The Black Joke carried one pivot long
18-pounder gun, and one carronade of the same calibre, with a
crew of 38 seamen and marines, and six officers. Her loss was
one seaman killed, Lieutenant Ramsay severely wounded, Mr.
Bosanquet (the mate) and five men also wounded, running and
standing rigging much cut, spars considerably damaged, and port
bow and quarter stove in.

Our second instance of slaver-capture is one in which, against far
greater odds even than those encountered by the men of the Zlack
Joke, and in a far more desperate fight, the dauntless courage and
dogged determination of British sailors were most nobly and con-
spicuously shown during the earlier years of Queen Victoria’s reign.
On a bright summer morning, May 26th, 1845, in the Bight of
Benin, on the west coast of Africa, Her Majesty’s sloop of war
Pantaloon, 10 guns, Commander Wilson, after a chase for two
days of alternating strong breeze, light breeze, and calm, found
herself within half-an-hour’s row of a strongly-armed and thickly-
manned Brazilian polacca, or three-masted vessel with jib-boom,
much used in the Mediterranean waters. The wind had now
fallen to a dead calm, with a swell, and it was needful to make an
attack with boats. Lieutenant Prevost had charge of one of the
whale-boats; Mr. Pasco, the boatswain, commanded the other
whaler; Mr. Crout, the master, took the ship’s cutter for his share.
The seamen carried cutlasses, axes, and boarding-pikes; a few
marines, with muskets, were placed in each boat. As the enemy
was neared, two guns opened fire from her decks with round-shot,
canister, and grape, dashing up the waters all round the boats of
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the Pantaloon. After a full quarter-hour of this work, our marines
opened fire, and the sailors, bending to their oars, carried the
heavy craft through the water at amazing speed. The volleys of
grape and canister, mingled with bits of chain, nails, iron-scraps,
and even pebbles from the ballast, were “dodged” by skilful zig-
zag steering, and very little damage had been done to our men
when the boats closed with the foe, the cutter at the bows, and the
two whalers at the starboard quarter. At the moment when the
cutter bumped the polacca’s side, and Crout and his coxswain
grappled the high bulwark with boat-hooks, a concealed gun-port
was flung open right in their faces, and a brass gun was run out
ready to fire. Mr. Crout sprang into the port just clear of the
muzzle, and was at once fiercely engaged with a half-dozen of
Brazilians. The coxswain just escaped from the front of the gun
at the moment of firing, but was blown by the wind of the explosion
into the water beyond his boat lying below. In afew seconds he
was helped out and was inside the port, aiding his officer with
slashing blows. The two British heroes advanced abreast, striking
down the slaver’'s men right and left as the other blue-jackets and
the marines came on, through the port, over the bulwarks, up by
the rigging and loose ropes. At the starboard quarter, Lieutenant
Prevost and Mr. Pasco were first aboard, manfully plying cutlass
and pistol against enormous odds, but aided by musketry fire from
the marines in the boats. They soon cut a clear semicircle all
around them, and were quickly followed by their men on to the
blood-stained deck. A host of enemies were in front, roaring
with rage, crying on their saints, and headed by a huge captain
with a long black beard. The British sailors were quite over-
matched by numbers, and were really beaten without seeming to
know the fact. Prevost was knocked almost senseless by a blow
from the hammer-end of a boarding-axe; Pasco was brought to his
knees, covered with blood streaming from a sabre-cut on the crown
of his head. The men were in little better case, when Prevost
recovered his senses, dashed at the captain, and cut him down
with a single sword-blow. Then the face of the battle changed,
and the British, with a loud cheer, rallied to their work, and forced
the enemy, foot by foot, across the deck, driving some of them to
a jump from the bulwark into the sea. Meanwhile, Crout and his
men were maintaining a fierce fight against great odds, and slowly
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cut a lane through swarming foes until they joined their comrades.
By this time, Crout’s face was a ghastly spectacle in the pallor
caused by loss of blood from many wounds, but he rushed at the
enemy in a new charge, only to go staggering to his knees before
he could close, and be there again wounded on the left shoulder
and arm. A general British onslaught then drove the enemy
either below hatches or overboard, or forced them to beg quarter,
and the polacca was won. In this splendid little fight not a single
one of the British assailants was left unwounded, their injuries, in
most cases, being of a serious nature. A few of the victors and
very many of the vanquished were killed. The vessel, styled, in
Portuguese, 7%e Buttersly, was found to be completely fitted as a
slave-ship, and was, as such, condemned at Sierra Leone. Lieu-
tenant Prevost was fitly promoted to the rank of “ Commander”,
while his subordinates received due reward, and both officers and
men gained a considerable amount in prize-money from the sale of
the valuable ship and armament.

In 1839, Lord Palmerston carried a measure which gave large
powers to British naval commanders, enabling them to detain
vessels provided with fittings of any kind that implied use for
carrying slaves. Between 1840 and 1848, our men-of-war captured
625 vessels, of which 578 were condemned by the courts, and
nearly 40,000 slaves were thus made free. In August, 1833, the
work of Clarkson and Wilberforce was crowned by the Act which
freed slaves throughout the British colonies, with compensation of
20 millions sterling paid to the owners. Our latest efforts in
favour of human freedom have been, and are being, made in eastern
Africa. In 1873, British interference closed the slave-market at
Zanzibar, and our cruisers are at this hour active in intercepting
Arab slave-ships or dhows between the African coast and Arabian
ports on the Red Sea and the Indian Ocean.

As regards religious freedom, we have seen that much was
attained, except for the Catholics, after the Revolution of 1688, and
that the eighteenth century witnessed the relaxation, if not the aboli-
tion, of disabling statutes that affected both Catholics and Protestant
Dissenters. At the opening of the nineteenth century, however,
all British citizens who were not in communion with the English
Church lay, more or less, under the ban of the law, and were subject
to restrictions which were irritating, insulting, and unjust, and, in
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the case of Catholics, of a very serious kind. No Catholic peer
could sit in the House of Lords; no Catholic could be legally
chosen for the House of Commons. The other disabilities
attached to the religious faith of the Catholics and of all their
fellow-subjects not conforming to the Established Church will
appear in the narrative that recites the removal of unjust distinc-
tions based upon creed. “Catholic Emancipation” is an oft-told
tale. The hero of the contest that ended in the victory of 1829
was Daniel O’Connell, whose election, in 1828, for the county of
Clare was regarded by the Duke of Wellington and Sir Robert
Peel as a menace of civil war, not to be resisted. The Catholic
Association, formed by O’Connell in 1823, joined by the priests,
organized and worked with consummate skill, and dissolved in
March, 1825, in time to foil legislative interference, had aroused
an enthusiasm which could not fail to impress prudent statesmen.
The Catholic Relief Act, passed in April, 1829, admitted Roman
Catholics to both Houses of Parliament, and to most of the public
offices from which they had been excluded. In the earlier years
of Victoria’s reign, nearly all other disabilities were removed, and
in 1868 the office of Lord Chancellor in Ireland was thrown open
to them. The work of creating religious equality, as concerns the
Catholics in Ireland, was completed in the disestablishment of the
State Church in that country. This is no place for the revival of
bitter political and religious controversy, and we simply record
once more the fact that, after a general election turning on the
point at issue, in 1868, Mr. Gladstone, with a majority of about 120
in the Commons, carried his Bill in 1869, by which the prelates of
the Protestant Church in Ireland ceased to sit in the House of
Lords, and, after due provision had been made for the vested
interests both of incumbents and curates, and of the Presbyterians
and Catholics, as regards their pecuniary annual grants, the surplus
property of the Irish Church, to the amount of seven millions,
became national wealth, to be applied for Irish charitable uses.
We believe it to be fact beyond dispute that the Protestant
religion in Ireland has in no wise suffered, and that the hostility of
Irish Catholics to Protestants, as such, has almost wholly ceased
since the passing of this measure of relief and reconciliation.

The Protestant Dissenters had long been relieved, by Indemnity
Bills, from the penal action of the Corporation and Test Acts,
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passed under Charles the Second, requiring all municipal officers
to receive the sacrament according to the rites of the Anglican
Church. 1In 1828, those obnoxious statutes were formally repealed.
In 1836, marriages in Nonconformist places of worship, and at
Registrars’ offices, were legalized. A contest of more than forty
vears' duration was needed for the abolition of compulsory church-
rates. Dissenters who resisted payment for the support of the
National Church were harassed by distress-warrants, under which
their rooms were rifled of furniture, and their plate-baskets emptied
of forks and spoons. The struggle raged in the parish vestries and in
the law courts, as well as within the walls of Parliament. Some Non-
conformists suffered imprisonment rather than pay. The Braintree
case, named from a parish in Essex, after eighteen years of litigation,
and thirteen legal decisions, was a virtual death-blow to church-rates,
as a compulsory matter, by establishing the principle that no rate
could be valid which was not made by a majority assembled in vestry.
A deep impression was made on the public mind by the imprisonment
of John Childs, of Bungay, in Suffolk, and of John Thorogood, of
Chelmsford, and churchmen began to feel ashamed of their privi-
lege. In 1868, Mr. Gladstone carried a measure for abolition of
these payments, except in a voluntary form, and the grievance was
thus for ever removed. The Dissenters then strove for the right
of conducting burial-services in all parochial places of sepulture.
An Act of 1853 had required ground for Nonconformist burials to
be provided in all new cemeteries, but in thousands of parishes
there was no other place of rest for the dead than the churchyard.
It thus came to pass that, in many a rural parish, unbaptized
children and adults were buried without a service of any kind, and
Nonconformist ministers, with mourning relatives, were forced to
stand outside of churchyard walls, while prayer was offered, and
hymns were sung, and words of consolation were uttered over the
remains of departed friends. Dr. Tait, Archbishop of Canterbury
from 1868 to 1882, a Scot of Presbyterian descent, admitted that
the state of the law in this respect was barbarous, and in 1880,
under Mr. Gladstone’s government as Premier, freedom of burial
in parish churchyards was accorded to Dissenters, who could choose
their own form of religious service over the dead, and appoint
whomsoever they wished to conduct it, whether they were burying
their relatives in churchyard or cemetery, in ground “consecrated”
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by a Prelate of the Establishment, or only hallowed by its
Creator.

The completion of religious freedom for Nonconformists needed
the abolition of religious tests in respect to education. The restric-
tions which existed for many years past the middle of the nineteenth
century were such as to confine to Episcopalians most of the ad-
vantages of the universities and of the anment grammar-schools
and other educational foundations in the land. At last, in 1871,
after repeated rejection and desperate resistance in the House of
Lords, an Act threw open all lay-degrees to Nonconformists at
Oxford and Cambridge, and at both those universities many able
men, not in communion with the Established Church, have attained
positions of honour, emolument, and authority, without the occur-
rence of any of the predicted mischief to the religious character or
to the social peace of great national institutions. In 1873, religious
tests were also abolished at Trinity College, Dublin.

The persecution of the Jews is an old story in British records,
as in those of all other Christian countries. Banished from the
land under Edward the First, and permitted to return under Crom-
well, they received some recognition in 1723 by a statute allowing
them to take oaths in a court of justice without the words “On the
true faith of a Christian”. Only in the nineteenth century, and not
fully until nearly the close of that period, was the Jew admitted
to a citizen’s rights. In the city of London, he could not, until
1832, carry on any retail trade, or receive the municipal freedom.
In 1833, he could become a barrister; in 1837 a Jew became
Sheriff, and in 1845 the posts of Alderman and Lord Mayor
became attainable, under an Act which threw open municipal
offices to Jews, on the signing of a declaration in place of taking
the usual Christian oath. In 1846 and 1847, they received the
same rights, in respect of their schools and places of worship, of
education and charities, and legalization of their marriages, as were
enjoyed by Protestant Dissenters. The Act of 1871, repealing
tests at the universities, included them. A strenuous opposition
was made to their admission within the walls of Parliament. Bills
passed through the House of Commons were again and again
rejected in the Lords, mainly through the influence of the “high
churchmen” and the Bishops. 1In 1847, Baron Lionel Rothschild
was elected M.P. for the City of London, and in 1850, having
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never yet taken his seat in the Commons, he strove in vain to be
allowed to omit from the Oath of Abjuration the words “on the
true faith of a Christian”, and was obliged to fall back again to his
old place in one of the seats under the gallery, as a stranger in the
assembly to which he had been repeatedly chosen by the votes of
one of the greatest English constituencies. In 1851, Mr. David
Salomons, a Jew, elected M.P. for Greenwich, after declining to
utter the words unfitted for an honest Jew, actually took his seat
among his fellow-members, and only withdrew, after taking part in
some divisions and making a speech, on the appearance of the
Serjeant-at-arms, summoned by the Speaker, who had, however,
in ordering Mr. Salomons to retire, called him ‘the honourable
member”. At last, in 1858, the Lords passed a Bill allowing either
House to modify at pleasure its form of oath, and the Commons
was henceforth open to Jews. A subsequent Act enabled them on
all occasions to omit words implying Christian belief. In 18835, for
the first time in our history, a Jew, Lord Rothschild (Sir Nathaniel
Meyer de Rothschild), took his seat in the House of Lords, raised
to that dignity on the advice of Mr. Gladstone as Prime Minister.
In 1869, a statute dispensed with an oath, in favour of a form of
promise and declaration as regarded utterance of the truth, if any
person, in a court of justice, objected to any religious formula, and
finally, in 1888, after a long and most discreditable struggle in the
House of Commons in the case of Mr. Bradlaugh, an avowed
atheist, it was provided that in all cases and places whatsoever an
affirmation might lawfully replace an oath, subject to the same
penalties as attach to perjury. Thus was removed the last fetter
upon human consciences in Great Britain, and thus did bigotry
at last cease to pry into that which concerns only the individual
and a higher Power, to which alone he is responsible in such
matters.

A noble display of independent spirit, alike in ministers and
laymen, was made in Scotland, in 1843, by the movement of
secession from the Presbyterian establishment which ended in the
creation of the Free Church. A revolt was made, in the interests
of freedom, against what were held to be the undue claims of
ecclesiastical lay-patronage under the Queen Anne Act of 1712
The system was the cause of chronic schism and discontent, in
frequently obtruding on Church-livings clergymen not welcome to
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the laity. In 1834, a Veto Act of the General Assembly forbade
the appointment of any minister contrary to the will of the people
in the parish, as represented by a majority of male heads of families
who were full members of the Church. Litigation and conflict
arose between the civil and ecclesiastical authorities, and a crisis
came when the House of Lords, on appeal from the Scottish Court
of Session, required the presbytery of Auchterarder parish, in
Perthshire, to induct a lay-appointed minister without regard to
the dissent of the parishioners. In 1842, the General Assembly,
by a majority of 241 to 110, retorted by a Claim of Right, which
declared that, unless relief were granted by Parliament and the
Crown, the Church must separate from the State. A motion for
inquiry was rejected in the House of Commons, and in May, 1843,
at the meeting of the General Assembly in Edinburgh, the ex-
Moderator, Dr. Welsh, after handing a protest to the Queen’s
Commissioner, formally began a secession by marching, with his
supporters, out of St. Andrew’s Church, the place of meeting. At
another gathering thereupon held by the seceders, 474 ministers,
out of a total of 1203, resigned their churches, incomes, and manses,
or parsonages, and the famous preacher and divine, Dr. Chalmers,
was appointed chairman of the first Assembly of the Free Church
of Scotland. The heroic attitude and conduct of those who thus
faced sacrifice and suffering of no common order and degree aroused
the admiration of all lovers of freedom in the civilized world.
Some of the best and greatest men in Scotland were found in the
‘new Church, which included, among its ministers and laymen, not
only the illustrious Chalmers, but Dr. Candlish, Dr. William
Cunningham, Dr. Robert Buchanan, Dr. Guthrie, and Hugh
Miller. The principle of self-support in an ecclesiastical body
was nobly vindicated by the efforts which, within forty years of
the memorable day of disruption, raised 17 millions sterling for
the building of churches, manses, schools, and colleges; for the
support of the same; and for foreign, colonial, continental, and
Jewish missions.

The change made in the position of women during the latter
half of the Victorian period is one which may well be connected
with the development of freedom. The air is full of “women’s
rights”, or the claim made on behalf of what has been called, with
only a modicum of truth, and, in many cases, with bitter irony,
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“the weaker sex”. In its extreme form, this claim demands that
women, in legal, political, social, and educational status, shall be
absolutely equal with their sometime tyrants, men. The origin of
this movement has been traced to the United States, where a very
able and energetic lady, Miss Elizabeth Blackwell, a native of
Bristol, in this country, graduated, in 1849, with a medical diploma,
at Geneva, in New York State. In 1851 she began to practise,
with much success, in New York city, and in 1869, returning to
England, she became an active lecturer and writer in behalf of
social reform and of an improved position for her sex. It is in
the United Kingdom, the Australian colonies, and the United
States, that the greatest advances have been made towards com-
plete independence for women, and, in many points, with highly
beneficial results. 'We have here only to trace briefly, within
the British Isles, the movement which has already influenced all
modern society in Europe, North America, and India, with a force
that has operated in laws, literature, and institutions. The change
in female education is noticed under another head, as also the
achievements of British ladies, during the Victorian age, in the
field of literature, and even of science. The application of steam
and of other labour-saving agencies to manufactures first gave to
working-women a position of economic independence, and, in other
modes of toil than those of the great factory, women have forced
their way to a place alongside that of the male sex. In the person
of Mrs. Garrett Anderson, M.D. in 1865, the medical profession
was thrown open to ladies, and, though the Society of Apothecaries
shortly afterwards closed their door of entrance, and the British
Medical Association, in 1877, declared women to be ineligible as
members, British ladies obtained a foreign education and diplomas
in medicine, and returned to this country to practise. There is now
no legal hindrance in their way to becoming medical practitioners,
and in 1892 the British Medical Association almost unanimously
rescinded their hostile resolution. An immense change has taken
place in feminine influence upon social progress through the con-
cession to women of the right of voting in municipal elections, as
well as in those for school-boards, boards of guardians, and the
county councils.  They also sit, with great benefit to the adults
of their own sex and to young children, as members of boards of
guardians and of school-boards. They cannot yet (1900) vote in
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parliamentary elections, but within the last few years they have, on
both sides of politics, shown great activity as canvassers, and as
speakers at political meetings. ~ Apart from the legislative enact-
ments which have provided protection for women who work in
factories, and have awarded more severe and searching penalties to
their personal ill-treatment by men not connected with them by
blood or by marriage, the law has done very much to advance
wives and widows from a position where, at the beginning of the
Victorian age, they scarcely possessed any rights at all.  In 1839,
a new statute granted to the mother the custody of all children
under seven years of age. The Divorce Act of 1857, and a law
passed in 1878, extended this term, for wives of blameless conduct,
to sixteen years. Up to 1870, apart from the security provided by
marriage-settlements, all that a woman acquired by inheritance, or
by her own separate earnings, belonged at once to her husband.
The Married Women’s Property Acts of that year and of 1874
guarded from his grasp all property acquired after his desertion of
the common home, or his removal by a decree of judicial separation,
as well as her own earnings, if they lived together. Virtuous,
prudent, and hard-working wives were thus, in their own interest
and that of innocent and helpless children, effectually protected from
plunder by the drunken and dissolute wretches who had abandoned
every duty incumbent on a citizen. In 1878, another excellent law
gave power to a magistrate to pronounce a judicial separation of a
wife from a husband who had violently ill-used her. As regards
a woman’s rights in property, almost complete justice was rendered
by the famous Act of 1882. A wife thereby has a separate property
in all her own realty and personalty, and may make contracts
concerning it, and dispose of it, with the same freedom as a single
woman. Lastly, the Infants Act of 1878 accorded to a widow
the natural right, hitherto withheld, of being guardian to her
children.
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CHAPTER X.
THE NEW DEMOCRACY.

Benefits of an extended franchise—Instances of moral advance in the working masses—
The contest of labour against capital—The “Combination Laws”-—Strikes and
trade-unions—The Trade-Union Act of 1871—Employers and Workmen Act—
Agitation among agricultural labourers—Joseph Arch—Importance of the County
Councils and Parish Councils Acts.

In the Reform Acts of 1867-68 and 1884-85 we saw the creation
of a new power in the state by changes of franchise which have
raised the number of parliamentary voters to above six millions.
The British workman and labourer thus became the chief source of
political authority, especially in the town constituencies. Entering
into no controversial or speculative matter, we may safely affirm
that hitherto the widening of the basis of the constitution has done
little else than produce its natural effect of giving increased stability
to the whole structure. The British working man is, in the best
sense, conservative; he is a good and loyal subject of the Crown, as
the representative of law and order. By admission to the functions
of a law-maker, in the choice of those who actually legislate on his
behalf, he has ceased to be a law-breaker, and the most vivid contrast
exists between the state of things that prevailed, early in the century,
amid the outrages wrought by the Luddites and by starving peasants,
or, later on, amid the disorders due to “physical force” Chartists,
and the present almost perfect submission of the working class to
the rule of legitimate authority. Socialism, in the obnoxious sense,
presents no attractions to the average British voter either of the
artisans or the agricultural labourers, and the senseless atrocities of
anarchism arouse in him no feelings except those of amazement,
abhorrence, and utter contempt. The true democratic spirit is that
which, in practical affairs, and against the evils of the time, substitutes
self-assertion for helpless and hopeless resignation: it is instinct
with a belief in human dignity, and in the possibility of a far higher
life in this world for the masses of mankind. Its principles are
those of generosity, trust, and self-respect. Democracy, at its best,
demands, not equality of station or wealth, but equality of oppor-
tunity, a career open to ability and effort. The workers who vote
believe that they are the real creators of the nation’s wealth,
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and their efforts to emerge into full, unfettered life include just
aspirations for improvement in their mental, material, and social
condition.

In proof of the vast moral advance that was made during
the nineteenth century amongst the masses of the British nation, we
may adduce three occasions, in the latter half of that period, on
which the artisans displayed a noble and unselfish spirit which
assuredly they would not have shown in its earlier years. We have
seen how, during the Cotton Famine in Lancashire, the unemployed
masses were influenced by the knowledge that their condition was
largely due to a contest waged on behalf of human freedom. We
now refer to instances in which either admiration, or indignation, or
both feelings intermingled, were avowed in causes which in nowise
concerned the private interests of those who made such striking
demonstrations. The great I[talian patriot and soldier, Garibaldi,
who had played so magnificent a part, in 1860, in freeing Sicily and
southern Italy from Bourbon tyranny and misrule, was afterwards
engaged, with more heroism than practical wisdom, against Italian
troops, on behalf of Italian unity, when they interposed to prevent
his collision with the French. In August, 1862, he was severely
wounded at Aspromonte, near the Strait of Messina, and retired to
his home in the islet of Caprera, off the coast of Sardinia. In 1864,
he arrived in L.ondon, and was received in the streets by the populace
with enthusiastic demonstrations of delight and regard such as
monarchs have rarely witnessed. The working masses of our people
knew little of Italian politics, and cared for nothing except the fact
that here was a man who, with nothing to gain, and everything to
lose, had drawn his sword and fought for the completion of Italian
freedom.

Not less striking, in a widely different case, was the attitude of
‘the British artisans in 1875. In July of that year, the Lords of
the Admiralty, with the best intentions, and desiring to avoid
complications with some petty foreign nations, issued a circular to
captains of British men-of-war, instructing them to hand back to
the owners any fugitive slaves who might take refuge under our
flag. An outburst of indignation, largely shared by the working-
men voters, arose at this monstrous reversal of our time-honoured
policy in respect to slaves. The Ministry was shaken, and the

circular was at once withdrawn. A new one was issued, with divers
Vou. ITIL. 60
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excuses and explanations, but the people would have no parleying
with slavery, and there was nothing to be done except to allow the
old principle to resume its sway, and the Union Jack, floating on sea
or land, over ship or boat or fort, to remain an inviolable shelter to
all human beings who have escaped from bondage to a point within
the sacred sphere of its authority.

It was in the same year and session of Parliament that the
democratic spirit was so powerfully shown in a memorable dispute
between Mr. Plimsoll and the Government. The work of that
philanthropist will be noticed hereafter. We need here only state
that, in his place in the House of Commons, roused to frenzy by
what he believed to be the indifference of the Government to the
lives of our merchant seamen, he used language of great violence
regarding certain shipowners, and, with clenched fist and most
vehement gestures, appealed to the occupants of the Treasury-
bench. Grossly out of order, he declined to apologize, and rushed
from the House. His opponents thought that his cause was ruined,
but there never was a greater mistake. Within the next few days,
the working men, in a series of public meetings, held throughout
the country, so warmly took up the matter as to fairly frighten the
Ministry into hurrying through Parliament a measure that, at least
in some degree, adopted Mr, Plimsoll’s views.

It was in the contest of labour against capital, of workmen
against employer, that the nineteenth century saw, in Great Britain,
the greatest and most important development of democratic effort.
Trades Unions, a form of industrial co-operation almost unknown
between the time when the old craft-guilds were suppressed under
Henry the Eighth and his successors, and the later years of the
eighteenth century, attained, under Queen Victoria, a truly for-
midable strength. Attempts at revival were regarded with great
jealousy by statesmen and capitalists as being opposed to public
policy, as tending to monopoly, as restraints upon trade, and as
politically dangerous. Hence came enactments known as the
“ Combination Laws”, forbidding, under severe penalties, the
formation of unions amongst workmen for obtaining better wages
or improved conditions of labour. In 1773, a statute provided
that the wages of weavers of silk, in London and Middlesex, be
periodically fixed by the Lord Mayor or a justice of the peace, with
a fine of 450 for masters paying more or less than the appointed

"
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rate, and of 4os. for artisans asking or taking more or less. In
1782 and 1785 Acts imposed a fine of 43500 and twelve months’
imprisonment on anyone contracting with or encouraging a work-
man in calicoes or linens, or in iron or steel, to leave the country.
In 1799, another. Act assigned three months’ imprisonment for
journeymen in all trades who should combine to raise wages or lessen
hours or quantity of work. In 1824 and 1825 all these laws were
repealed, and then came the first of the modern conflicts between
capital and labour known as “strikes”. The wool-combers of
Bradford, in Yorkshire, and Leeds, withdrew from work for a rise
in wages, and, helped by operatives in other towns, were able to
pay large weekly sums to the men on strike. This combination of
men who were willing to set aside their own individual interest for
the advantage of the class to which they belonged ended in total fail-
ure, after twenty-two weeks of idleness,and a loss of wages amounting
to 440,000, about half of which had been recouped by subscriptions
to the union. The men returned to work at the wages they had
been receiving five months before, and this has been the termina-
tion of many, though by no means of all, the attempts of Trades
Unions to enforce a rise in the rate of earnings. The repeal of
the Combination Laws had left the members of Trades Unions still
open to much legislative interference from old statutes against
“conspiracy ” and “sedition” which were turned against them, and
men were sentenced to transportation for the “crime” of binding
themselves together for mutual support in endeavours to better
their condition. Even if a verdict were not obtained by the pro-
secution, the trade societies were often crippled, and sometimes
ruined, by the expenses of the defence. In 1837, after the failure
of a strike in Glasgow, five men were sentenced to seven years’

'transportation for ‘“conspiracy and illegal combination”, but a

subsequent inquiry in the House of Commons elicited from a
majority of the masters or employers an admission of the superi-
ority of the union over the non-union workmen. In 1847 and
1848 union workmen at Sheffield had to spend over £7000 in
defending men who were convicted and sentenced, with reversal
of the judgment in a higher court. The injustice towards Trades
Unions was this, that the members were liable to prosecution and
punishment for doing certain things that another person, not a
member of any union, might lawfully do. On every side, the law
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frowned upon these combinations of workmen in order to secure
the most favourable conditions of labour by the raising of wages,
the reduction of hours, and the regulation of overtime, piecework,
apprentices, methods of discharge, and the general modes of con-
ducting the business of factories and workshops. We have seen
the excellent developments of thrift in the co-operative societies
formed by workmen, and yet, so late as 1867, the Court of Queen’s
Bench laid it down that a friendly society, which was also a trades
union, could not employ the law in order to enforce a claim for
debt. By degrees, however, public feeling and opinion had been
undergoing a change. Unprejudiced minds saw that the Bar, the
Stock Exchange, and the medical profession were, in fact, nothing
but trades unions, with arrangements settling the price of labour,
and with a system of rules and etiquette. It was found that what-
ever evils attached to the unions, they were infinitely better than
the former secret societies, which had caused the outrages perpe-
trated by *“ Luddites”, and the time drew on when the press, the
pulpit, the platform, and Parliament viewed these powerful organi-
zations with approval, and when leading officers of unions were
admitted to seats on royal commissions and in the House of
Commons. The Trades Union Act of 1871 swept away all the
vexatious civil disabilities, and expressly enacted that no members
of such bodies should be liable to criminal prosecution, for con-
spiracy or otherwise, because the purposes of their union might
happen to be “in restraint of trade”. A statute of the same year
strictly defined, in the interest of non-unionists, the offences of
molestation and obstruction. Under this salutary legislation, work-
men became free to unite for any purpose not in itself criminal, and
in 1875 the Employers and Workmen Act put masters and men
on a perfect equality in matters of contract, as they long had been
in Germany, Italy, and France, under monarchical, imperial, and
republican rule. Of late years, arbitration, conciliation, negotiation,
and mediation between employers and employed have wrought
much good in averting strikes that could only bring mischief to all
concerned.

It was in 1872 that the British public were startled by the first
appearance, in modern times, of the agricultural labourers as men
combining and agitating for a rise of wages. It was like the dumb
man speaking, or a bovine animal assuming the attributes of our
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race. The leader in this remarkable movement was Joseph Arch,
a native of Barford, near Warwick, a farm-labourer, a Methodist
preacher, and now (1896) for the third time a member of the
House of Commons for a county constituency. This last fact alone
strikingly shows the vast stride made, within the later years of
the century, by the popular element in our constitutional system.
An Agricultural Union was formed in South Warwickshire, after
an address had been delivered by Arch to a thousand men gathered
under a great chestnut-tree. The movement spread into Suffolk,
Norfolk, Lincolnshire, and other quarters, and was aided by con-
tributions from the Trades Unions of miners and artisans. Some
improvement in wages, in many quarters, was the result, but the
question has since become merged in others concerned with
allotments, rents, and a transitional state of things in land, of
which the issues lie in an unknown future.

In the spring of 1894, a statute of immense reach and import-
ance received the royal assent. It completed the enfranchisement
of the agricultural labourer by placing him, for self-government, on
a level with those dwellers in provincial towns who, by municipal
reform, long since acquired the control of affairs connected with
the payment of rates. The Parish Councils Act, granting local
government to dwellers in country districts, forms a great supple-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>