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THE WONDERFUL CENTURY



W

Every young soul, ardent and high, rushing forth into life’s
hot fight;

Every home of happy content, lit by love’s own mystical light;

Every worker who works till the evening, and earns before
night his wage,

Be his work a furrow straight drawn, or the joy of a bettered

age;

Every thinker who, standing aloof from the throng, finds a
high delight

In striking with tongue or with pen a stroke for the triumph
of right,—

All these know that life is sweet ; all these, with a cousonant
voice,

Read the legend of Time with a smile, and that which they read
is “ Rejoice!”

—S8ir Lewis Morris.
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The old times are dead and gone and rotten;
The old thoughts shall never more be thought;
The old faiths have failed and are forgotten,
The old strifes are done, the fight is fought;
And with a clang and roll, the new creation
Bursts forth, 'mid tears and blcod and tribulation.
—Sir Lewis Morris.

First EpIrTioN, June, 18908,
SecoND EpiTION, December, 1898.
Tairp EpITION, April, 1899,






vi PREFACE

that, to the historian of the future, they will be
considered to be its most striking characteristic. I
have therefore given them due prominence. No
doubt it will be objected that I have devoted far
too much space to them—more than half the volume.
But this was inevitable, for the very obvious reason
that, whereas the successcs are universally admitted
and had only to be described, the failures are either
ignored or denied, and therefore required to bo
proved. It was thus necessary to give a tolerably
full summary of the evidence in every case in which
an allegation of failure has been made. The Vaccina-
tion question has been discussed at the greatest length
for several reasons. It is the only surgical operation
that, in our country, has ever been universally en-
forced by law. It has been recently inquired into
by a Royal Commission, whose Majority Report is
directly opposed to the real teaching of the official
and national statistics presented in the detailed reports.
The operation is, admittedly, the cause of many
deaths, and of a large but unknown amount of per-
manent injury; the only really trustworthy statistics
on a large scale prove it to be wholly without effect
as a preventive of small-pox; many hundreds of
persons are annually punished for refusing to have
their children vaccinated; and it will undoubtedly
rank as the greatest and most pernicious failure of the
century. I claim, that the evidence set forth in this
chapter, with the diagrags which illustrate it, demon-
strate this conclusion. It is no longer a question

\



PREFACE vii

of opinion, but of science; and I have the most com-
plete confidence that the result I have arrived at is a
statistical, and therefore a mathematical certainty.

Of even greater importance, though less special to
the century, is the perennial problem of wealth and
poverty. In dealing with this question I have
adduced a body of evidence showing that, accompany-
ing our enormous increase of wealth, there has been
a corresponding increase of poverty, of insanity, of
suicide, and probably even of crime, together with
other indications of moral and physical deterioration.
To the facts I have set forth I earnestly call the
attention of all those who have at heart the progress
of true civilization and the welfare of humanity.

A.R. W,
PARRSTONE, DORSET.

April, 1898,
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If thou would’st make thy thought, O man, the home

Where other minds may habit, build it large.

Make its vast roof translucent to the skies,

And let the upper glory dawn thereon,

Till morn and evening, circling round, shall arop

Their jewelled plumes of sun-flame and of stare.
—T'homas Lake Aurr:s.
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And these are ours to-day! The boundless fiood
Of infinite Research—the ocean vast
Of endless exploration—and our barque
Of Science builded, fairly launched at last,
Captain’d by Thought—by Reason piloted—
Sails forth upon the venture—and to us,
To search the shores of Doubt—in midnight hid;
To give, if such there be, new Worlds to light,
And that we have, with better day make bright.
—J. H. Dell.






2 THE WONDERFUL CENTURY CHAP. 1

altogether exceptional character of our advance in
science and the arts, during the century which is now
so near its close. In order to estimate its full import-
ance and grandeur—more especially as regards man’s
increased power over nature, and the application of
that power to the needs of his life to-day, with un-
limited possibilities in the future—we must compare
it, not with any preceding century, or even with the
last millennium, but with the whole historical period
—perhaps even with the whole period that has elapsed
since the stone age.

Looking back through the long dark vista of
human history, the one step in material progress that
seems to be really comparable in importance with
several of the steps we have just made, was, when
Fire was first utilised, and became the servant and the
friend, instead of being the master and the enemy of
man. From that far distant epoch even down to our
day, fire, in various forms and in ever-widening
spheres of action, has not only ministered to the ne-
cessities and the enjoyments of man, but has been the
greatest, the essential factor, in that continuous in-
crease of his power over nature, which has undoubtedly
been a chief means of the development of his intellect
and a necessary condition of what we term civilisation.
Without fire there would have been neither a bronze
nor an iron age, and without these there could have
been no effective tools or weapons, with all the long suc-
cession of mechanical discoveries and refinements that
depended upon them. Without fire there could be no
rudiment even of chemistry, and all that has arisen
out of it. Without fire much of the earth’s surface
would be uninhabitable by man, and much of what is
now wholesome food would be useless to him. With-
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line opened in 1830. The yellow post-chaise, without
any driving seat, but with a postilion dressed like a
jockey riding ene of the pair of horses, was among the
commonest sights on our main roads; and together
with the hundreds of four-horse mail and stage
coaches, the guards carrying horns or bugles which
- were played while passing through every town or
village, gave a stir and liveliness and picturesqueness
to rural life which is now almost forgotten.

‘When I first went to London (I think about 1835).
there was still not a mile of railroad in England,
except the two above-named, and none between
London and any of our great northern or western
cities were even seriously contemplated. The sites of
most of our great London railway termini were then
on the very outskirts of the suburbs; Chalk Farm
was a genuine farmhouse, and Primrose Hill was.
surrounded by open fields.

A few years later (in 1837-38) I was living near
Leighton Buzzard while the London and Birming-
ham Railway, the precursor of the present London
and North-Western system, was in process of con-
struction ; and when the first section was opened to
Watford, I travelled by it to London, third-class, in
what is now an ordinary goods truck, with neither-
roof nor seats, nor any other accommodation than is
now given to coal, iron, and miscellaneous goods. If
it rained, or the wind was cold, the passengers sat on
the floor and protected themselves as they could.
Second-class carriages were then what the very worst.
of the third-class are or were a few years ago—closed
in, but low and nearly dark, with plain, wooden seats.
—while the first class were exactly like the bodies of
three stage coaches joined together. The open pas-
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saddle horses for ridicg. All journeys were then
made on horseback. azd it was in comparatively re-
cent times that wheeled vehicles for travelling in
came into general use in England. The very first
carriage was made for Queen Elizabeth in 1568; the
first that plied for hire in London were in 1625, and
the first stage coaches in 1659.

But chariots drawn by horses were used, both in war
and peace, by all the early civilized peoples. Pharaoh
made Joseph ride in a chariot, and he sent wagons
to bring Jacob, with his children and household goods, D
to Egypt. A little later chariots were sent by the
Syrians as tribute to Pharaoh. Homer describes
Telemachus as travelling from Pylos to Sparta in a
chariot provided for him by Nestor,—

“The rage of thirst and hunger now suppress'd,
The monarch turns him to his royal guest;
And for the promis’d journey bids prepare
The smooth-haired horses, and the rapid car.”

It is clear, therefore, that in the earliest historic
times all the various types of wheeled vehicles were
used—for war, for racing, for travelling, and for the
conveyance of merchandise. They must also have
heen used throughout a large part of Europe, since
Casar found our British ancestors possessed of war-
chariots, which they managed with great skill, imply-
ing along previous acquaintance with the domesticated
horse and its use in humbler wheeled vehicles.

Thus, throughout all past history the modes of
travelling were essentially the same, and an ancient
Greek or Roman, Egyptian or Assyrian, could travel
as quickly and as conveniently as could Englishmen
down to the latter part of the eighteenth century. It
was mainly a question of roads, and till the beginning






8 THE WONDERFUL CENTURY CHAP. §

completely new departure, leading to unknown de-
velopments and possibilities. From the earliest dawn
of history men used rowing or sailing vessels for coast-
-ing trade or for crossing narrow seas. The Cartha-
ginians sailed nearly to the equator on the west coast
of Africa, and in the eleventh century the Northmen
reached North America on the coast of New England.
Exactly five hundred years ago Vasco da Gama sailed
from Portugal round the Cape of Good Hope to India,
and in the next century Columbus and his Spanish
" followers crossed the Atlantic in its widest part to
the West Indies and Mexico. From that time sailing
ships were gradually improved, till they culminaterl
in our magnificent frigates for war purposes and the
clipper ships in the China and Australian trade, which
were in use up to the middle of the century. But
during all this long course of development there was
no change whatever in principle, and the grandest
three-decker or full-rigged clipper ship was but a
direct growth, by means of an infinity of small modi-
fications and improvements, from the rudest sailing
boat of the primeval savage.

Then, at the very commencement of the present
century, the totally new principle of steam-propulsion
began to be used, at first experimentally and with
many failures, on rivers, canals, and lakes, till about
the year 18156 coasting steamships of small size came
into pretty general use. These were rapidly im-
proved ; but it was not till the year 1838 that the
Great Western, of 1,340 tons and 400 horse-power, made
the passage from Bristol to New York in fourteen
days, and thus inaugurated the system of ocean steam-
navigation, which has since developed to such an
enormous extent. The average speed then attained,
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the bicycle can already beat the horse for long dis-
tances, and will certainly go at higher speeds for
short ones; while the steamship will also go much
quicker, though how much no one-can yet say. The
greatest possibilities are with the bicycle, driven by
electric power or compressed air, by which means, on
a nearly straight and fairly level, asphalt track, no
doubt fifty miles an hour will soon be reached.

‘We see, then, that during the nineteenth century
three distinct modes of locomotion have been origin-
ated and brought to a high degree of perfection.
Two of them, the locomotive and the steamship, are
altogether different in principle from what had gone
before. Up to the very times of men now living, all
our locomotion was on the same old lines which had
been used for thousands of years. It had been im-
proved in details, but without any alteration of prin-
ciple and without any very great increase of efficiency.
The principles on which our present methods rest are
new; they already far surpass anything that could
be effected by the older methods; with wonderful
rapidity they have spread over the whole world, and
they have in many ways modified the habits and
even the modes of speech of all civilised peoples.

This vast change in the methods of human locomo-
tion, already so ubiquitous that to the younger gene-
ration their absence rather than their presence is
considered remarkable, has been almost wholly effected
within the writer’s memory, and is of itself sufficiently
striking and important to justify the appellation of
*“The Wonderful Century” to that period which
witnessed its rise, its progress, and its maturity of
development.
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The more prominent of these are the sewing machine,
the typewriter, and the combined reaping, thrashing V
and winnowing machine, of which a brief account
will be given.

The sewing machine, now so common, exercised -
the ingenuity of mechanicians for a long period
before it arrived at sufficient perfection to be suitable
for general use. The earlier machines were for em-
broidering only; then, about 1790, cne was made
for stitching shoes and other leather work, but it
does not seem to have come into general use. A
crocheting machine was patented in 1834 ; somewhat
later one for rough basting; but it was not till 1846
that the first effective lock-stitch sewing machine
was made by Elias Howe, of Cambridge, Massa-
chusetts. Henceforth sewing machines were rapidly
improved and adapted to every variety of work ; but
the difficulty of the problem to be solved is shown
by the unusually long process of gradual develop-
ment, much of the mechanical talent of both hemi-
spheres being occupied for nearly a century before
the various machines so familiar to-day were per-
fected. There are now special machines for making
button-holes and for sewing on buttons, for carpet-
sewing, for pattern-sewing, for leather work, and for
the special operations required in the making and re-
pairing of shoes. Boot and shoe-making by machinery,
in large factories, has entirely grown up since the
sewing-machine was proved to be adapted for almost
every kind of sewing-work. As a result, machine-
made boots and shoes are very cheap, but they are
usually of inferior quality to the old hand-made
articles; and first-class work is quite as dear as it
was fifty or sixty years ago, or even dearer.
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tures which we have found to characterize our new
methods of locomotion.

There are, of course, innumerable other remarkable
mechanical inventions of the century in almost every
department of industry—such as the Jacquard loom
for pattern-weaving, revolvers and machine-guns,
iron ships, screw-propellers, etc.; while machinery
has been extensively applied to watch-making, screw-
cutting, nail-making, printing, and a hundred other
purposes. But none of these are of very high import-
ance in themselves, or possess the special character-
istics of being new and quite distinct departures from
what has been done before, and they cannot therefore
rank individually among those greater discoveries
which pre-eminently distinguish the Nineteenth
Century.



CHAPTER 1l

TOE CONVEYANCE OF THOUGHT

Speak the word and think the thought,
Quick 'tis as with lightning caught—
Orer, under, lands or seas

To the far antipodes.

L L J L E L
I sent a message to my dear—
A thousand leagues and more to Her—
The dumb sea-levels thrilled to hear,
And Lost Atlantis bore to Her.
—Kipling.
Tae history of the progress of communication between
persons at a distance from each other, has gone through
three stages which are radically distinct. At first it
was dependent on the voice or on gestures, and a
message to a friend (or enemy) at a distance could
only be sent through a messenger. and was liable to
distortion through failure of memory. The heralds
and ambassadors of early times thus communicated
orders from kings to their subjects, or conveyed mes-
sages from one king to another. Then came the
invention of writing, and a new era of communica-
tion began.  Letters were capable of conveying secret
information and copious detajls, which could not be
safely entrusted to the uncertain memory of an in-
termediary ; and a single messenger could convey a

large number of letters to various persons on the way
16


















22 THE WONDERFUL CENTCRY CEAP. 11

fuw persons are aware that a somewhat similar use of
the telephone is actually in operation at Buda Pesth
in the form of a telephonic newspaper. At certain
fixed hours throughout the day a good reader is em-
ployed to send definite classes of news along the
wires which are laid to subscribers’ houses and offices,
so that cach person is able to hear the particular
items he desires, without the delay of its being printed
nud cireulated in successive editions of a newspaper.
It. is stated that the news is supplied to subscribers in
this way at little more than the cost of a daily news-
pper, and that it is a complete success.

W thus seo that during the present century two
distinet, modes of communication with persons at a
distaneo have been discovered and brought into
practical use; both of which are perfectly new de-
partures from the methods which, with but slight
meditications, had heen in use since that early period
when picture-writing or hieroglyphics were first in-
vented,

In the facilities and possibilities of communication
with one fellow-men all over the world, the advance
mnddi in the present century is not only immensely
paenter than that effected during the whole preceding
previend of human history, but is even more marvellous
motbvrenlt And it is also much greater in amount,
fhnn the nhimost simultaneous advance in facilities for
locomotion, great. as these have been.
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since spread to every part of the world, and their pro-
duction constitutes one of the large manufacturing in-
dustries of England, Sweden, and many other countries.

Here again we have an invention that is not a
modification of the older mode of obtaining fire, but
a new departure, possessing such great advantages
that it rapidly led to the almost total abandonment of
the old methods in every civilised country, as well as
in many of the remotest and least civilised parts of
the world. For many thousands of years the means
of obtaining fire remained almost unchanged over the
whole world, till only sixty years ago, a discovery
which at the time seemed of but little importance, has
led to a quicker and easier process, which is so widely
adopted that millions of persons in all civilised coun-
tries make use of it every day of their lives.

Coming now to the use of fire as a light-giver, we
find that an even greater change has taken place
in our time. The first illuminants were probably
torches made of resinous woods which will give a
flame for a considerable time. Then the resin exud-
ing from many kinds of trees would be collected and
applied to sticks or twigs, or to some fibrous materials
tied up in bundles, such as are still used by many
savage peoples, and were used in the old baronial halls.
For out-door lights torches were used almost down
to our times, an indication of which is seen in the iron
torch-extinguishers at the doors of many of the older
West End houses; while, before the introduction of gas,
link-boys were as common in the streets as match-
gellers are now. Then came lamps, formed of small’
clay cups, holding some melted animal fat and a fibrous-
wick ; and, somewhat later, rushlights and candles.._-
Still later, vegetable oils were used for lamps, and wax —

—

~
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A far more important and more radical change in
our modes of illumination was the introduction of gas-
lighting. A few houses and factories were lighted
with gas at the very end of the last century, but its
first application to out-door or general purposes was
in 1813, when Westminster Bridge was illuminated -
by it, and so successfully that its use rapidly spread
to every town in the kingdom, for lighting private
houses as well as streets and public buildings. When
it was first proposed to light London with gas, Sir
i Humphry Davy is said to have declared it to be
impracticable, both on account of the enormous size
! of the needful gasholders, and the great danger of
t explosions. These difficulties, have, however, been
- overcome, as was the supposed insuperable difficulty
of carrying sufficient coal in the case of steamships
crossing the Atlantic, the impossibilities to one
generation becoming the realities of the next.

Still more recent, and more completely new in
principle, is the electric light, which has already
attained a considerable extension for public and pri-
vate illumination, while it is applicable to many
purposes unattainable by other kinds of light. Small
incandescent lamps are now used for examinations of
the larynx and in dentistry, and a lamp has even
been introduced into the stomach by which the con-
dition of that organ can be examined. For this last
purpose numerous ingenious arrangements have to be
made to prevent possible injury, and by means of
prisms at the bends of the tube the operator can in-
spect the interior of the organ under a brilliant light.
Other internal organs have been explored in a similar
manner, and many new applications in this direction
will no doubt be made. In illuminating submarine






CHAPTER V

NEW APPLICATIONS OF LIGHT—PHOTOGRAPHY

O portrait, bright and wonderful!
‘Wrought by the sun-god’s pencil true ;

‘What grace of feature, glance of eye !
The soul itself beams out from you.

New marvel of a marvellous age!
Apelles old, whose art 'twas said
Rivalled reality, than this
Had never limned a lovelier head.!

TaE improvements in the mode of production of light
for common use, discussed in the previous chapter, are
sufficiently new and remarkable to distinguish this
century from all the ages that preceded it, but they
sink into insignificance when compared with the
discoveries which have been made as to the nature of
light itself, its effects on various kinds of matter
leading to the art of Photography, and the complex
nature of the Solar Spectrum leading to Spectrum
Analysis. This group of investigations alone are
sufficient to distinguish the present century as an
epoch of the most marvellous scientific discovery.

! The above translation of the Pope’s Latin verse on Photography, is by
my friend, Mr. F. T. Mott, of Leicester.

Expressa solis spiculo O mira virtus ingeni,
Nitens imago, quambene Novumque monstrum! Imaginem
Frontis decus, vim luminum Naturm Apelles smulus

Refers, et oris gratiam. Non pulchriorem pingeret.
&0
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up vibrations in the transmitting diaphragm, which,
by means of an electric current, are so exactly repro-
duced in the receiving diaphragm as to give out the
same succession of sounds. An even more striking
and, perhaps, closer analogy is that of the phono-
graph, where the vibrations of the diaphragm are
permanently registered on a wax cylinder, which, at
any future time, can be made to set up the same
vibrations of the air, and thus reproduce the same
succession of sounds, whether words or musical notes.
So, the rays of every colour and tint that fall upon
the plate throw the deposited silver within the film
into minute strata which permanently reflect light
of the very same wave-length, and therefore of the
very same colour as that which produced them.

The effects are said to be most beautiful, the only
fault being that the colours are more brilliant than in
nature, just as they are when viewed in the camera
itself. This, however, may perhaps be remedied (if it
requires remedying) by the use of a slightly opaque
varnish. The comparatively little attention that has
been given to this beautiful and scientifically-perfect
process, is no doubt due to the fact that it is rather
expensive, and that the pictures cannot, at present,
be multiplied rapidly. But for that very reason it.
ought to be especially attractive to amateurs, who
would have the pleasure of obtaining exquisite pictures
which will not become commonplace by indefinite re-
production.

The brief sketch of the rise and progress of photo-
graphy now given, illustrates the same fact which we
have already dwelt upon in the case of other discoveries.
This beautiful and wonderful art, which already plays
an important part in the daily life and enjoyment of:
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shadows, and will show the bones by a much darker
tint. Hence their use in surgery, to detect the exact
position of bullets or other objects embedded in the
flesh or bone. A needle which penetrated the knee
joint and then broke off, leaving a portion embedded
which set up inflammation, and might have necessi-
tated the loss of the limb, was shown so accurately
that a surgeon cut down to it and got it out without
difficulty.

An exceptional property of these rays is, that they
cannot be either refracted or reflected as can ordinary
light and heat. Hence it is only the shadow that can
be photographed. And another curious result of this is
that they can pass through a powder as easily as through
a solid; whereas ordinary light cannot pass through
powdered glass or ice, owing to the innumerable reflec-
tions and refractions which soon absorb all the rays
except those reflected from a very thin surface layer.
Proportionate thicknesses of aluminium or zine,
whether in the solid plate or in powder are equally
transparent to these singular rays.

So much is already popularly known on this
subject that it is not necessary to go into further
details here. But this new form of radiant energy
opens up so many possibilities, both as to its own
nature and as to the illimitable field of research into
the properties and powers of the mysterious ether,
that it forms a fitting and dramatic climax to the
scientific discoveries of the century.
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known and which seemed to be the most hopelessly
unapproachable. On every ground, therefore, we
must place the discovery and applications of Spectrum
Analysis as deserving of the highest place among the
numerous great scientific achievements of the nine-
teenth century.!

! An admirable popular account of the application of the
spectroscope to the heavens, will be found in an article on
“The New Astronomy,” in the Nineteenth Century of June,
1897. It is written by Sir William Huggins, the greater part
of whose life has been devoted to this branch of the science,
in which he was one of the earliest and most successful ob-
servers and discoverers.



CHAPTER VII

THEORETICAL DISCOVERIES IN PHYSICS

Has matter motion? Then each atom,
Asserting its perpetual right to dance,
‘Would make a universe of dust!

For the world was built in order,
And the atoms march in tune.
—Emerson.

THE theoretical discoveries in the domain of physics
(besides those already referred to) have been very
numerous, but only a few of them have enough
generality or have become sufficiently popular to re-
quire notice in the present sketch. Two of these
discoveries, however, stand above the general level
as important contributions to our knowledge of the
material universe. These are (1) the determination
of the mechanical equivalent of heat leading to the
general theory of the conservation of energy, and
(2) the molecular theory of gases.

Down to the beginning of this century heat was
generally considered to be a form of matter, termed
caloric or phlogiston. The presence of phlogiston was
supposed to render substances combustible, but when
the chemical theory of combustion was discovered by
Lavoisier, phlogiston, as the cause of combustion, dis-
appeared, although caloric, as the material basis of

heat, still held its ground. Close to the end of the
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CHAPTER VIIL

AMINOR APPLICATIONS OF PHYSICAL PRINCIPLES

Yes, thou shalt mark, with magic art profound,
The speed of light, the circling march of sound.
—Camp’:U.
O matchless Age! that even the passing tone
Of epoch-making speech, or lover's sigh,
Recordest for the wonder of all time!
—F. T. Mott.

Axoxg the very numerous discoveries depending upon
physical principles, or on the application of physical
laws, a few of the more generally interesting may be
here noticed.

The Radiometer, to be seen in almost every optician’s
window, was invented by Sir William Crookes in
1873, and consists of an exceedingly delicate wind-
mill, formed of four very slender arms supporting
thin metal or pith discs, one side of which is black-
ened, the whole turning on a fine central point, so
as to revolve with hardly any friction. The little
machine is enclosed in a glass bulb from which nearly
all the air has been extracted ; and when exposed to
the sun, or even to diffused daylight, the discs revolve
with considerable speed. - At first this motion was
supposed to be caused by the direct impact of the rays
of light, the almost complete vacuum only serving to

diminish friction; but the explanation now gener-
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cessive refinements, become so accurate that it is now
considered to be the most satisfactory method of deter-
mining the mean distance of the sun from the earth,
a distance which serves as the unit of measurement
for the solar system and the whole stellar universe.
A brief account of how this is effected will now be

given.
.
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Fizeau, a French physicist, made the first attempt
at measuring the velocity of light in 1849; and later,
in 1862, in conjunction with Foucault, a more accurate
determination was made by means of an apparatus of
which the main features are given in the accompany-
ing diagram. A ray of sunlight is made to enter a
darkened room by a narrow slit, and falls on a mirror
at the further side of the room, which can be made to
revolve with great rapidity. From this it is reflected
to a concave mirror having its centre of curvature at
the revolving mirror. The diagonal mirror is trans-





















GHAP. VIII APPLICATIONS OF PHYSICS 67

and the extreme delicacy of the ear and auditory
nerves, which enable us instantaneously to interpret
any one set of these vibrations, amidst the many other
sets of air-waves arising from various sources which
must be continually crossing and intermingling in
apparently inextricable confusion. The phonograph,
whether as illustrating the ingenuity of man or the
marvellous perfection of our organism, will certainly
take high rank among the new inventions of the
nineteenth century.



CHAPTER 1X

THE IMPORTANCE OF DUST: A SOURCE OF BLAUTY AND
ESSENTIAL TO LIFE

When the lamp is shattered,

The light in the dust lies dead;
‘When the cloud is scattered,

The rainbow’s glory is shed.

—Shelley.
How beautiful is the rain!
After the dust and heat,
In the broad and fiery street,
In the narrow lane,
How beautiful is the rain!
—Longfellow.

THE majority of persons, if asked what were the uses
of dust, would reply that they did not know it had
any, but they were sure it was a great nuisance. It
is true that dust, in our towns and in our houses,
is often not only a nuisance but a serious source of
disease ; while in many countries it produces oph-
thalmia, often resulting in total blindness. Dust,
however, as it is usually perceived by us, is, like dirt,
only matter in the wrong place, and whatever in-
jurious or disagreeable effects it produces are largely
due to our own dealings with nature. So soon as
we dispense with horse-power and adopt purely
mechanical means of traction and conveyance, we

can almost wholly abolish disease-bearing dust from
68
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deep and pure as it otherwise would be. This is
shown by the increasing depth of the sky-colour when
seen from the tops of lofty mountains, while from the
still greater heights attained in balloons the sky
appears of a blue-black colour, the blue reflected from
the comparatively small amount of dust particles
being seen against the intense black of stellar space.
It is for the same reason that the *Italian skies” are
of so rich a blue, because the Mediterranean sea on
one side and the snowy Alps on the other do mnot
furnish so large a quantity of atmospheric dust in
the lower strata of air as in less favourably, situated
countries, thus leaving the blue reflected by the more
uniformly distributed fine dust of the higher strata
undiluted. But these Mediterranean skies are sur-
passed by those of the central Pacific ocean, where,
owing to the small area of land, the lower atmosphere
is more free from coarse dust than any other part of
the world.

If we look at the sky on a perfectly fine summer’s
day, we shall find that the blue colour is the most
pure and intense overhead, and when looking high up
in a direction opposite to the sun. Near the horizon
it is always less bright, while in the region imme-
diately round the sun it is more or less yellow. The
reason of this is, that near the horizon we look
through a very great thickness of the lower atmos-
phere, which is full of the larger dust-particles re-
flecting white light, and this dilutes the pure blue of
the higher atmosphere seen beyond. And in the
vicinity of the sun a good deal of the blue light is
reflected back into space by the finer dust, thus giving
a yellowish tinge to that which reaches us reflected
chiefly from tho coarse dust of the lower atmosphere.
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occurred, owing to the ‘enormously increased amount
of dust thrown into the atmosphere as our country
has become more densely populated, and especially
owing to the vast increase of our smoke-producing
manufactories. It seems highly probable, therefore,
that to increase the wealth of capitalist-manufac-
turers we are allowing the climate of our whole
country to be greatly deteriorated in a way which
diminishes both its productiveness and its beauty,
thus injuriously affecting the enjoyment and the
health of the whole population, since sunshine is itself
an essential condition of healthy life. "When this
fact is thoroughly realized we shall surely put a
stop to such a reckless and wholly unnecessary pro-
duction of injurious smoke and dust.

In conclusion, we find that the much-abused and
all-pervading dust, which, when too freely produced,
deteriorates our climate and brings us dirt, discomfort.
and even disease, is, nevertheless, under natural con-
ditions, an essential portion of the economy of nature.
It gives us much of the beauty of natural scenery
as due to varying atmospheric effects of sky, and
cloud, and sunset tints, and thus renders life more
enjoyable ; while, as an essential condition of diffused
daylight, and of moderate rainfalls combined with
a dry atmosphere, it appears to be absolutely necessary
for our existence upon the earth, perhaps even for
the very development of terrestrial, as opposed to
aquatic life. The overwhelming importance of the
small things, and even of the despised things of our
world, has never, perhaps, been so strikingly brought
"home to us as in these recent investigations into the
wide-spread and far-reaching beneficial influences of
Atmospheric Dust.
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explain it by means of a comparatively simple theory.
To illustrate by examples, it is found that the two
gases, nitrogen and oxygen, combine to form a variety
of compounds, such as nitrous oxide or “laughing gas,’”
nitric oxide, and several others. Nitrous oxide, or in
chemical language, nitrogen monoxide, consists of 28
parts by weight of nitrogen to 16 of oxygen, and all
the other compounds of the same gases consist of two,
three, four, or five times as much oxygen to the same
quartity of nitrogen. Water consists of 16 parts of
oxygen to 2 of hydrogen, and there is another com-
pound in which 32 parts of oxygen combine with the
same weight of hydrogen, forming hydrogen-dioxide
or oxygenated water. This law applies to every
chemical compound yet discovered, and as every ele-
ment has a minimum proportionate weight, which can
combine with any other element, these are called the
atomic or combining weights of the elements. As the
weight of the hydrogen in all its combinations is much
less than the weight of the element it combines with,
this gas is taken as the unit of measurement of atomic
weights. Nitrogen is thus found to have an atomic
weight of 14, oxygen 16, and chlorine 35. These are
all gases; but many solids have much lower atomic
weights, carbon being 12, and the rare metal beryllium
only 9. Of other metals, that of aluminium is 27,
copper 63, iron b6, silver 107, tin 117, and gold 196.
There is thus no constant relation between atomic
weights and specific gravities. Tin is a little lighter
than iron, but has nearly double its atomic weight;
gold has a high atomic weight, but bismuth has a
higher still, although only half its specific gravity.
These facts are elucidated, and to some extent ex-
plained, by the atomic theory of Dalton. He supposed


















CHAPTER X1

ASTRONOMY AND COSMIC THEORIES

The wilder'd mind is tost and lost,
O sea, in thy eternal tide;
The reeling brain essays in vain,
O stars, to grasp the vastness wide!
The terrible, tremendous scheme
That glimmers in each glancing light,
O night, O stars, too rudely jars
The finite with the infinite!
—J. II. Dell.

ManNy of the most striking discoveries in this science
have been already described under Spectrum Analy-
sis; but there remain a few great advances, due
either to observation or to theory, which are of suffi-
cient popular interest to demand notice in any sketch,
however brief, of the scientific progress of the century.

With the single exception of Uranus, discovered by
Herschell in 1781, no addition had been made to the
five planets known to the ancients till the commence-
ment of the present century, when Ceres, the first of
the minor planets, was discovered in 1801, and three
others between that date and 1807. No more were
found till one was added in 1845, and another in 1847.
Since that time no year has passed without the detec-
tion of one or more new planets belonging to the
same system, till in September 1806, their number

amounted to 417. These small bodies form a kind of
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tions of Uranus must, if it existed, be at that time in
a certain part of the heavens, and he sent his paper
on the subject to the Astronomer-Royal in October,
18456. By an extraordinary coincidence, a French
astronomer (Leverrier) had been for some years work-
ing out the motions of the various planets, and in
-doing so had also reached the conclusion that there
must be another unknown body to produce the per-
turbations of Uranus, which were at that time un-
usually large. His calculations and results were
published at Paris in November, 1845, and June, 1846,
and he gave a position for the unknown planet differ-
ing only one degree from that given by Adams. On
reading these papers, and seeing the agreement of
twoindependent workers, the Astronomer-Royal asked
Professor Challis, of the Cambridge Observatory, to
search for the planet, and on doing so he actually
observed it on August 4th, and again on August 12th;
but having no accurate chart of that part of the
heavens he could not be sure that it was not a sma!!
star. A month later it was found and identified at
Berlin, from information furnished by Leverrier. It
thus appears that Adams first privately announcel
the position of the new planet, and that it was first
observed at Cambridge; while the somewhat later
announcement by Leverrier and discovery at Berlin
were made public, and thus gained the honours of
priority. The two discoveries were, however, practi-
cally simultaneous and independent, and the names of
Adams and Leverrier should for ever be jointly associ-
ated with the planet Neptune.

Other important discoveries in the planetary system
are due to the increased power of modern telescopes
and the greater number of observegs. In 1877 twe
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chief exponent in this country, we have the most
important attempt yet made to get near to the begin-
nings of the universe. It is, of course, essentially in-
conceivable, as are all fundamental conceptions. The
incompressible, frictionless, universal fluid is incon-
ceivable; the origin of its infinity of atomic vortex
motions is inconceivable; as are the translatory mo-
tions, the infinity of combinations, the complexity of
chemical actions, the production of the varied kinds
cf ether-vibrations, and of gravitative force; and when
we have fully grasped all these inconceivabilities
there remains the still greater inconceivability of how
life, consciousness, affection, intellect, arose from this
infinite clash of ethereal vortex-rings!

The conception is, however, a grand one; and,
together with the meteoritic hypothesis as to the im-
mediate antecedents of the visible universe, must
rank among the great intellectual achievements of our
century. Yet they bring us no ncarer to the First
Cause of this vast cosmos in which we live; and
most minds will feel that we never can get nearer to
it than in “the consciousness of an Inscrutable Power
manifested to us through all phenomena,” which
Herbert Spencer considers to be the logical and the
utmost outcome of the most far-reaching human
Science.
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ravines and precipices, and every other modification
of the earth’s crust supposed to imply the agency of
sudden revolutions and violent catastrophes may be
again and again produced.

During a period of more than forty years Sir
Charles Lyell continued to enlarge and improve his
work, bringing out eleven editions, the last of which
was published three years before his death; and rarely
has any scientific work so completely justified its
title, since it remains to this day the best exposition
of the Principles of Geology—the foundation on which
the science itself must be and has been built. The
disciples and followers of Lyell have been termed
“ Uniformitarians,” on account of their belief that
the causes which produced the phenomena manifested
to us in the crust of the earth are essentially of the
same nature as those acting now. And, as is often
the case, the use of the term as a nickname has led
to a misconception as to the views of those to whom
it is applied. A few words on this point are there-
fore called for.

Modern objectors say, that it is wunphilosophical
to maintain that in our little experience of a few
hundred, or at most a few thousand, years, we can
have witnessed all forms and degrees of the action
of natural forces ; that we have no right to take the
historical period as a fair sample of all past geologi-
cal ages; and that, as a mere matter of probability.
we ought to expect to find proofs of greater earth-
quakes, more violent eruptions, more sudden upheav-
als, and more destructive floods, having occurred during
the vast eons of past time. Now this argument is per-
fectly sound if limited to the occurrence of extreme
cases, but not if applied to averages. No uniformi-
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fracture or bending, and the resulting disturbances
will be less violent; but as the crust becomes thicker,
internal tensions will accumulate, and when relieved
by fracture the disturbance will be more violent.

As regards storms and other aerial disturbances,
these also would probably be less violent when the
temperature of the whole surface was more uniform
as well as warmer, and the atmosphere consequently
so full of vapour as to prevent the sun’s rays from
producing the great inequalities-of temperature that
now prevail. It is these inequalities that produce
the great aerial disturbances of our era, which arise
from the heated surfaces of the bare plains and
deserts of the sub-tropical and warm-temperate belts.
In the equatorial belt (10° each side of the equator),
where the heat is more uniform and the surface
generally well clothed with vegetation, tornadoes
and hurricanes are almost unknown.

There remains only the action of the tides upon
coasts and estuaries, which may have been greater in
early geological times, if, as is supposed, the moon
was then considerably nearer to the earth than it is
now. But this is a comparatively unimportant matter
as regards geological convulsions, because its maximum
cffects recur at short intervals and with great regu-
larity, so that both vegetation and the higher forms
of animal life would necessarily be limited to the
areas which were beyond its influence.

It thus appears that, so far from there being any
theoretical necessity for greater violence of natural
forces in early geological times, there are some weighty
reasons why the opposite should have been the case;
while all the evidence furnished by the rocks them-
selves, and by the contours of the earth’s surface, are in
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the globe, and especially as this great change of
climate occurred during the period of man’s existence
on the earth, a brief sketch of the facts must be
here given.

There are four main groups of phenomena which
demonstrate the former existence of glaciers in areas
where they are now absent: (1) Moraines, and glacial
drifts or gravels; (2) Smoothed, rounded or planed
rocks; (3) Stris, grooves, and furrows on rock-surfaces;
(4) Erratics and perched blocks.

(1) Moraines are formed by all existing glaciers,
consisting of the earth and rocks which fall upon
the ice-rivers from the sides of the valleys through
which they flow. The slow motion of the glacier
carries these down with it, and they are deposited
in great heaps where it melts. In some glaciers,
where the tributary valleys are numerous and the
débris that falls upon the ice is abundant, the whole
of the lower part of the glacier for many miles is
so buried in it that the surface of the ice cannot
be seen, and in these cases there will be a continuous
moraine formed across the valley where the glacier
terminates. The characteristics of moraines are, that
they consist of varied materials, earth, gravel, and
rocks of various sizes intermingled confusedly; and
they often form mounds or ridges completely across
a valley, except where the stream passes through it,
while in other cases they extend laterally along the
slopes of the hill-sides, where, owing to the form of the
valley, the glacier has shrunk laterally and left its
lateral moraine behind it. In many cases huge blocks
of rock rest on the very summit of a moraine, or, in
the case of lateral moraines, on the very ecdge of a
precipice in positions where no known agency but
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(8) The smoothed rocks are often found to be
covered with numerous stris, deep grooves, or huge
flutings, and these are almost always in one direction,
which is that of the course of the glacier. They
may often be traced in the same direction for miles,
and do not change in harmony with the lesser in-
vqualities of the valley, as they would certainly do
had they been formed by water action. These strim
and smoothed rocks are often found hundreds or even
thousands of feet above the floor of the valley, and
in many cases a definite line can be traced, above
which the rocks are rugged and jagged, while below
it they are all more or less rounded, smooth, or
polished.

(4) Erratic blocks are among the most widespread
and remarkable indications of glacial action, and they
were the first that attracted the attention of men
of science. The great plains of Denmark, Prussia,
North Germany, and Russia are strewn with large
masses of granite and hard metamorphic rocks, and
these rest either on glacial drift or on quite different
rocks of Secondary or Tertiary age. In parts of North
Germany they are so abundant as to hide the natural
surface, and they are often piled up in irregular heaps
forming hills of granite boulders covered with forests
of pine, birch, and juniper. Many of these blocks
are more than a thousand tons weight, and almost
all of them can be traced to the mountains of Scan-
dinavia as their source. Many of the largest blocks
have been carried furthest from the parent rock—
a fact which is conclusive against their having been
brought to their present position by the action of
floods.

The most interesting and instructive erratic blocks
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on one side and Greneva on the other, while the French
geologists have traced them down the Rhone valley
seventy miles from Geneva, and also more than
twenty miles west of the Jura, thus proving that at
the lowest portion of that chain the glacier flowed
completely over it. In all these cases the blocks
can be traced to a source corresponding to their
position on the theory of glacier action. Some of
these rocks have been carried considerably more than
200 miles, proving that the old glacier of the Rhone
extended to this enormous distance from its source.

In our own islands and in North America these
various classes of evidence have been carefully studied,
the direction of the glacial stri® everywhere ascer-
tained, and all the more remarkable erratic blocks
traced to their sources, with the result that thg
extent and thickness of the various glaciers and ice-
sheets are well determined and the direction of motion
of the ice ascertained. The conclusions arrived at.
are very extraordinary, and must be briefly indicated.

In Great Britain, during the earlier and later phases
of the ice age, all the mountains of Scotland, the Lake
District, and Wales produced their own glaciers, which
flowed down to the sea. But at the time of the
culmination of the Glacial Epoch the Scandinavian
ice-sheet extended on the south-east till it filled up
the Baltic Sea and spread over the plains of north-
western Europe, and also filled up the North Sca,
joining the glaciers of Scotland, forming with them
a continuous ice-sheet from which the highest moun-
tains alone protruded. At the same time this Scotch
ice-shect extended into the Irish Sea, and united with
the glaciers of the Lake District, Wales, and Ircland
till almost continuous ice-sheets enveloped those
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The great outlines of the phenomena of the ice age
in our islands are now as thoroughly well established
as any of the admitted conclusions of geological
science. In our own country the ice extended more
or less completely over the whole of the midland
counties and as far south as the Thames Valley.

‘When we cross the Atlantic the phenomena are
equally remarkable. The whole of the north-eastern
United States and Canada were also buried in an
ice-sheet of enormous thickness and extent. It came
southward as far as New York, and inland, in an
irregular line, by Cincinnati, to St. Louis on the
Mississippi. The whole of the region to the north of
this line is covered with a deposit of drift, often of
enormous thickness, while, embedded in the drift or
scattered over its surface, are numbers of blocks and
rock-masses, often formed of materials quite foreign
to the bed-rock of the district. These erratics have in
many cases been traced to their sources, sometimes 600
miles away, and the study of these, and of the numerous
grooved and striated rocks, show that the centre of
dispersal was far north of the Alleghanies and its
outliers, and, as in the case of Ireland, must have
consisted of a huge dome of ice situated over the
plateau to the north of the great lakes,in what must
have been an area of great snow-fall combined with a
very low temperature. The maximum thickness of
this great ice-sheet must have been at least a mile
over a considerable portion of its area, as glacial
deposits have been found on the summit of Mount
Washington at an altitude of nearly 6,000 feet, and
the centre of motion was a considerable distance to the
north-west, where it must have reached a still greater
altitude.
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we have at present no means of determining, nor even
whether they were coincident among themselves, since
it is quite conceivable that they may have been due
to local causes, such as greater elevation of the land,
and not to any general cause acting throughout the
South temperate zome.

In the North temperate zone, however, the phe-
nomena are so widespread and so similar in character,
with only such modifications as are readily explained
by proximity to, or remoteness from, the ocean, that
we are almost sure they must have been simultaneous,
and have been due to the same general causes, though
perhaps modified by local changes in altitude and
consequent modification of winds or ocean-currents.
The time that has elapsed since the glaciation of the
Northern Hemisphere passed away is, geologically,
very small indecd, and has been variously estimated
at from 20,000 to 100,000 years. At present the
smaller period is most favoured by geologists, but the
duration of the ice-age itsclf, including probably one
or more inter-glacial mild periods, is admitted to be
much longer, and probably to approach the higher
figure above given.

The undoubted fact, however, that a large part of
the North Temperate zone has been recently subjected
to so marvellous a change of climate, is of immense
interest from many points of view. It teaches us in
an impressive way how delicate is the balance of
forces which renders what are now the most densely
peopled areas habitable by man. We can hardly
suppose that even the tremendously severe ice age
of which we have evidence is the utmost that can
possibly occur; and, on the other hand, we may
anticipate that the condition of things which in


















‘Weaving the web of life and death.
—Mathilde Blind.

The world moves on in singing harmony—
Her steps of eon length: from primal cloud,
First through her realms old Chaos calls aloud ;
Then, splashing in the Mesozoic sea,
Huge heralds of the beauty yet to be,
Her saurian monsters rise; they pass away,
And lo! the glories of a better day,
And man, the God-within, not fully free.

—American Fabtan.

We now approach the subject which, in popular
estimation, and perhaps in real importance, may be
held to be the great scientific work of the nineteenth
century—the establishment of the general theory
of evolution, by means of the special theory of the
development of the organic world through the struggle
for existence and its necessary outcome, Natural
Selection. Although in the last century Buffon, Dr.
Erasmus Darwin, and the poet Goethe, had put forth
various hints and suggestions pointing to evolution
in the organic world, which they undoubtedly be-
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belief in the progressive development of orgauic
forms ; while in 1852 Herbert Spencer published his
essay contrasting the theories of Creation and Develop-
ment with sach skill and logical power as to carry
oonviction to the minds of all unprejudiced readers;
but none of these writers suggested any definite
theory of how the change of species actually occurred.
That was first done in 1858; and in connection with
it I may, perhaps, venture to give a few personal
details. )

Ever since I read the Vestiges I had been con-
vinced that development took place by means of the
ordinary process of reproduction ; but though this was
widely admitted, no one had set forth the various
kinds of evidence that rendered it almost a certainty.
I endeavoured to do this in an article written at
Sarawak in February, 1855, which was published in
the following September in the Annals of Natural
History. Relying mainly on the well-known facts of
geographical distribution and geological succession,
I deduced from them the law, or generalisation, that,
“ Every species has come into existence coincident
both in Space and Time with a Pre-existing closely
allied Species”; and I showed how many peculiaritics
in the affinities, the succession, and the distribution
of the forms of life, were explained by this hypothesis,
and that no important facts contralicted it.

Even then, however, I had no conception of how
or why each new form had come into existence with
all its beautiful adaptations to its special mode of life;
and though the subject was continually being pon-
dered over, no light came to me till three years later
(February, 1858), under somewhat peculiar circum-
stances. I was then living at Ternate in the Moluccas,
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engaged on & work intended to show in what way
species and varieties differ from each other, adding,
“my work will not fix or settle anything.” I was
therefore surprised to find that he had really arrived
at the very same theory as mine long before (in 1844),
had worked it out in considerable detail, and had
shown the MSS. to Sir Charles Lyell and Sir Joseph
Hooker ; and on their recommendation my paper and
sufficient extracts from his MSS. work were read
at a meeting of the Linnean Society in July of the
same year, when the theory of Natural Selection or
survival of the fittest, was first made known to the
world. But it received little attention till Darwin’s
great and epoch-making book appeared at the end
of the following year.

We may best attain to some estimate of the great-
ness and completeness of Darwin’s work, by consider-
ing the vast change in educated public opinion which
it rapidly and permanently effected. What that
opinion was before it appeared is shown by the fact
that neither Lamarck, nor Herbert Spencer, nor the
author of the Vestiges, had been able to make any
impression upon it. The very idea of progressive
development of species from other species, was held to
be a “ heresy ” by such great and liberal-minded men
as Sir John Herschel and Sir Charles Lyell; the
latter writer declaring, in the earlier editions of his
great work, that the facts of geology were “ fatal to
the theory of progressive development.” The whole
literary and scientific worlds were violently opposed
to all such theories, and altogether disbelieved in
the possibility of establishing them. It had been
so0 long the custom to treat species as special creations,
and the mode of their creation as ‘the mystery of
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and which thus constitute the fundamental unit of
all living things.

The second great generalisation is what has been
termed the recapitulation theory of development.
Every animal or plant begins its existence as a cell,
which develops by & process of repeated fission and
growth into the perfect form. But if we trace the
different types backward, we find that we come to a
stage when the embryos of all the members of an
order, such as the various species of Ruminants are
undistinguishable ; earlier still all the members of a
class, such as the Mammalia, are equally alike, so that
the embryos of a sheep and a tiger would be almost
identical ; earlier still all vertebrates, a lizard, a bird,
and a monkey, are equally undistinguishable. Thus
in its progress from the cell to the perfect form every
animal recapitulates, as it were, the lower forms upon
its line of descent, thus affording one of the strongest
indirect proofs of the theory of evolution. The earliest
definite result of cell-division is to form what is termed
the “ gastrula,” which is a sack with a narrow mouth,
formed of two layers of cells. All the higher animals
without exception, from mollusc to man, go through
this “ gastrula ”’ stage, which again indicates that all
are descended from a common ancestral form of this
general type.

One other physiological discovery is worth noting
here, both on account of its remarkable nature and
because it leads to some important conclusions in
relation to the zymotic diseases. Quite recently it
has been proved that the white corpuscles of the blood,
whose function was previously unknown, are really
independent living organisms. They are produced in
large numbers by the spleen, an organ which has long












148 THE WONDERFUL CENTURY CHAP. XIV

Even more important was the introduction of the
antiseptic treatment in 1865, which, by preventing
the suppuration of incised or wounded surfaces, has
reduced the death-rate for serious amputations from
forty-five per cent. to twelve per cent., and has besides
rendered possible numbers of operations which would
have been certainly fatal under the old system. I
remember my astonishment when, soon after the
introduction of the practice, I was told by an eminent
physiologist of the new method of performing oper-
ations, in which the freshly cuf surfaces could be left
exposed to the air without dressings of any kind,
and would soon heal. The antiseptic treatment was
the logical outcome of the proof, that suppuration of
wounds and all processes of fermentation and putre-
faction, were not due to normal changes either in
living or dead tissues, but were produced by the
growth and the rapid multiplication of minute
organisms, especially of those low fungoid groups
termed Bacteria. If, therefore, we can adopt measures
to keep away or destroy these organisms and their
germs, or in any way prevent their increase, injured

mode of administration is adopted. And its conclusions have been
confirmed by the independent researches of four medical men,
—two English and two American physicians. Yet the old
method of adminstration is still common in this country, noless
than 75 deaths having occurred from this cause in 1896, while
the RegistrarGeneral records 78 deaths from Anwesthetics (almost
all from chloroform) in 1895. There is thus a terrible amount
of mortality due, apparently, to the ignorance of medical men
on a subject as to which they are supposed to have exclusive
knowledge. An excellent account of the work of the above-
named Commission is given in the * Nineteenth Century” of
March 1848 by a lady who has had to take chloroform more than
ouce, by both methods; and can therefore judge of their com-
parative effects by the best of tests—personal experience.






CHAPTER XV

ESTIMATE OF ACHIEVEMENTS :(—THE NINETEENTH AS
COMPARED WITH EARLIER CENTURIES

The long crude efforts of society
In feeble light by feeble reason led,—
But gleaning, gathering still, effect of cause,
Cause of effect, in ceaseless sequence fed ;
Till, slow developing the eons through,
The gibbering savage to a Darwin grew—
This hath Time witnessed! Shall his records now,
The goal attain’d—the end achieved, avow?
—J. H. Dell.

HaviNg now completed our sketch of those practical
discoveries and striking generalizations of science,
which have in so many respects changed the outward
forms of our civilization, and will ever render mcmor-
able the century now so near its close, we are in a
position to sum up its achievements, and compare
them with what has gone before.

Taking first those inventions and practical applica-
tions of science which are perfectly new departures,
and which have also so rapidly developed as to have
profoundly affected many of our habits, and even our
thoughts and our language, we find them to be thir-
teen in number.

1. Railways, which have revolutionized land-travel
and the distribution of commodities.

2. Steam-navigation, which hasdone the same thing
150
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century, it seems at first doubtful whether there were
any. But we may perhaps admit the development of
the steam-engine from the rude but still useful
machine of Newcomen, to the powerful and economi-
cal engines of Boulton and Watt. The principle, how-
ever, was known long before, and had been practically
applied in the previous century by the Marquis of
‘Worcester and by Savery; and the improvements
made by Watt, though very important, had a very
limited result. The engines made were almost wholly
used in pumping the water out of deep mines, and the
bulk of the population knew no more of them, nor de-
rived any more direct benefit from them, than if they
had not existed.

In the seventeenth century, the one great and far-
reaching invention was that of the Telescope, which,
in its immediate results of extending our knowledge
of the universe and giving possibilities of future
knowledge not yet exhausted, may rank with spec-
trum-analysis in our own era. The Barometer and
Thermometer are minor discoveries.

In the sixtecnth century we have no invention of
the first rank, but in the fifteenth we have printing.

The Mariner’s Compass was invented early in the
fourteenth century, and was of great importance in
rendering ocean navigation possible and thus facilita-
ting the discovery of America.

Then, backward to the dawn of history, or rather
to prehistoric times, we have the two great engines
of knowledge and discovery—the Indian or Arabic
numerals, leading to arithmetic and algebra, and,
more remote still, the invention of alphabetical writ-
ing.

Summing these up, we find only five inventions of
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1. The foundation of modern Chemistry by Black,
Cavendish, Priestley, and Lavoisier ; and

2. The foundation of Electrical science by Franklin,
Galvani, and Volta.. '

The seventeenth century is richer in epoch-making
discoveries, since we have :—

8. The theory of Gravitation established.

4. The discovery of Kepler’s Laws.

6. The invention of Fluxions and the Differential
Calculus.

6. Harvey’s proof of the circulation of the Blood.

7. Roemer’s proof of finite velocity of Light by
Jupiter’s satellites.

Then, going backward, we can find nothing of the
first rank except Euclid’s wonderful system of Geo-
metry, derived from earlier Greek and Egyptian
sources, and perhaps the most remarkable mental
product of the earliest civilizations ; to which we may
add the introduction of Arabic numerals, and the use
of the Alphabet. Thus inall past history we find only
eight theories or principles antecedent to the nine-
teenth century as compared with twelve during that
century. It will be well now to give comparative
lists of the great inventions and discoveries of the two
eras, adding a few others to those above enumerated.

OF THP NINETEENTH OF ALL PRECEDING AGES.
. Cextury. 1. The Use of Fire.
1. Railways. 2. The Mariner's Compass.
2. Steam-ships. 3. The Steam Engine.
8. Electric Telegraphs. 4. The Telescope.
4. The Telephone. 5. The Barometer and Ther-

6. Lucifer Matches. mometer.

6. Gas illumination. . Printing.

7. Electric lighting. . Arabic numerals.

8. Photography. . Alphabetical writing.
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creased on account of the marvellous character and
vast possibilities of further development of many of
our recent discoveries. Both as regards the number
and the quality of its onward advances, the age in
which we live fully merits the title I have ventured
to give it of—THE WoNDERFUL CENTURY.



PROGRESS !

Not empanoplied as Pallas, with her spear and Gorgon
shield,

But with fair Athcne’s olive, peaceful Progress takes the
field ;

Yot that shield is ever ready, and that spear is hers at
need,

To protect the ficld she cultures, and defend the garnered
seed ;

And the meanest in her legions, marching with a level
breast

In unbroken line of duty with her bravest and her best,

Answering only to her watchwords, walking only by her
light,

Mustering to her only banner—to the gonfalon of Right;

For that flag’s unstainéd honour—in that flag's unswerving
cause—

Knows no other teacher’s credo—owns no other lcader's
laws;

Treads that only Temple’s pavement by the feet of Reason
trod,

That hath Truth alone for Priestess—Equity alone for
God.

—J. . Dell.
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BIGHT!
Thyt:lu;lnisnight,gixdthmthyloimhermdsuw

Unsworvmg purpose, fix'd resolve, indomitable will—

Save these ask no auxiliar arm, but cause-reliant stand,

Although the foe be myriads strong, and thine a single
brand ;

Have thon but faith, firm faith alone, and, though the world

assail,

The will-drawn sword that Justice girds shall 'gainst all
odds prevail.

That charméd sword,nor foe can wrench, nor enemy can
wield,

It may not fall to adverse hand, the spoil of adverse field,

With feint, nor guile, smirch thou its blade, but forward
boldly dare,

And bear thou thence Right's victory, or leave her champion

there.
—J H, Dell,






‘We have also neglected or rejected some important
lines of investigation affecting our own intellectual
and spiritual nature; and have in consequence made
serious mistakes in our modes of education, in our
treatment of mental and physical disease, and in our
dealings with criminals. A sketch of these various
failures will now be given, and will, I believe, con-
stitute not the least important portion of my work.
I begin with the subject of Phrenology, a science of
whose substantial truth and vast importance I have
no more doubt, than I have of the value and import-
ance of any of the great intellectual advances already
recorded. ,

In the last years of the eighteenth century Dr. Fran-
cois Joseph Gall, a German physician, discovered (or re-
discovered) the facts, now universally admitted, that
the brain is the organ of the mind, that different parts
of the brain are connected with different mental and
physical manifestations, and that, other things being
equal, size of the brain and of its various parts is
an indication of mental power. He began his observa-
tions on this subject when a boy, by noticing the






rendered him the best English exponent of the science,
and probably one of the best practical phrenologists.
of any country.

Combe was a man of great mental power, extremely
logical, ardent in the pursuit of truth, but also ex-
tremely cautious in ascertaining what was and what
was not true. A clever writer in the Edinburgh Re-
view—Dr. John Gordon—had just condemned and ridi-
culed the doctrines of Gall and Spurzheim as being
full of absurdities and misstatements, and “a piece of
thorough quackery from beginning to end.” It was
a clever and vigorous critique, apparently founded on
knowledge ; and Combe read it with so much enjoy-
ment and conviction, that when shortly afterwards -
Spurzheim came to Edinburgh and gave a course of
lectures, he refused to go and hear him. When the
lectures were over, however, a friend asked Combe if
he would like to come to his house and see Dr. Spurz-
heim dissect a brain; and as he was always eager for


















HopPp extremely small. Great misery.
DEsTRUCTIVENESS and CAu- Suicidal monomania.
TIOUSNESS excessively large.

At the Dunstane Lodge Asylum, near Newecastle,
Mr. Combe, attended by two surgeons, the editor of the
Tyne Mercury, and a few other gentlemen, examined
the heads of a few patients submitted to him by the
proprietor, Mr. Wilkinson, who appended his own re-
marks on the nature of their insanity.

Mr. Combe’s Delineation. Mr. Wilkinson's Remarks.

Patiext J. F.
SeLF-ESTEEM and FIrRMNESS He proclaims himself to be the

very large. Great God, and entertains a
‘WONDER, SECRETIVENESS and high esteem of his person
ACQUISITIVENESS also large. and strength. He pilfers
The character of the insanity and picks up little articles
will be self-esteem, and prob- whenever he can lay his

ably cunning and theft. hands on them.






and is ¢mprovable.

J. W. (aged 78).
Case for a lunatic asylum A thief; obstinate, ungrateful;
rather than a gaol. Moral one of the most depravel
organs very defective. In- characters.

tellect moderate. Cautious-
ness very large. No control
of the lower propensities.

Another interesting test-case is the following. A
snrgeon at Chatham sent a skull to Dr. Elliotson,
stating that he belonged to a literary society the
members of which were much divided on the subject
of phrenology, and it was suggested that the skull in
question, being that of a person whose character and
previous history was known to the members, should
be sent to some eminent phrenologist with a request
for a delineation of the character. Dr. Elliotson, to
whom the person who sent the skull was quite un-












firmed me in the belief that the science is a true
and important one, which I had already reached by
a study of the works of George and Andrew Combe.
When I was about three or four and twenty, living
at Neath, Glamorganshire, I had my head examined
by two phrenological lecturers who visited the town
at different times. As the fee for a full delineation
was rather high I only received a sketch, and many
details were therefore omitted. But all that was
stated was correct, and much of it remarkably so, as
shown by the following extracts :—

1. “You will pay great attention to facts, but so
soon as facts are presented you will begin to reason
and theorize upon them. You will be constantly
searching for causes.” 2. “You will be a good
calculator, will excel in mathematics, and will be
very systematic in your arrangements.” 3. “You
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vation or unscientific method, is itself utterly unscien-
tific.

In the coming century Phrenology will assuredly
attain general acceptance. It will prove itself to be
the true science of mind. Its practical uses in educa-
tion, in self-discipline, in the reformatory treatment of
criminals, and in the remedial treatment of the insane,
will give it one of the highest places in the hierarchy
of the sciences ; and its persistent neglect and obloquy
during the last sixty years, will be referred to as an
example of the almost incredible narrowness and pre-
judice which prevailed among men of science, at the
very time they were making such splendid advances
in other fields of thought and discovery.



— Anon. (1844).

Sleep, sleep on! forget thy pain;
My hand is on thy brow,
My spirit on thy brain;
My pity on thy heart, poor friend;
And from my fingers flow
The powers of life, and like a sign,
Seal thee from thine hour of woe.
—Shelley.
AvrtrOUGH the subjects to be now discussed have made
some progress in the last quarter of the century, this
was preceded by a long period of ignorance, accom-
panied by the most violent opposition, extremely
discreditable to an age of such general research and
freedom of inquiry in all other branches of human
knowledge. A brief outline of the nature of this
opposition will be interesting; and may serve as a

warning to those who still put faith in the denuncia-
194






















































! For a discussion of this point with illustrative cases see my
Miracles and Modern Spiritualism, pp. 17-29,




































































































































































































































from small-pox than at any other age. Yet the
Commissioners say the unvaccinated might as well
be chosen at random, or by the colour of their clothes
so far as any liability to small-pox is concerned.
One stands amazed at the hardihood of a responsible
body of presumably sensible and truth-seeking men
who can deliberately record as a fact what is so
obviously untrue.

Hardly less important is it that the bulk of the un-
vaccinated, those who escape the vaccination officers,
are the very poor, and the nomad population of the
country—tramps, beggars and criminals, the occupants
of the tenement houses and slums of our great cities,
who, being all weekly tenants, are continually chang-
ing their residence. Such were referred to, in the
Report of the Local Government Board for 1882
(p- 309), as constituting the bulk of the thirty-five
thousand of default, under the heading—* Removed,
not to be traced, or otherwise accounted for.”

One of the Commission’s official witnesses, Dr.














































































which, in their far-reaching evil consequences, are
worse than the greatest of crimes.


















































































CHAP. XIX THE CURSE OF CIVILIZATION 841

of government were not in accordance with either
Christianity or civilization. This view is enforced by
the consideration that all the European wars of the
century have been due to dynastic squabbles or to
obtain national aggrandisement, and were never
waged in order to free the slave or protect the oppressed
without any ulterior selfish ends.

It has been often said that Companies have no souls,
and the same is still more true of the Governments of
our day.



—0lalnuae oLIne,

Are there no wrongs of nations to redress;

No misery-frozen sons of wretchedness;

No orphans, homeless, staining with their feet

The very flag-stones of the wintry street;

No broken-hearted daughters of despair,

Forlornly beautiful, to be your care?

Is there no hunger, ignorance or crime?

O that the prophet-bards of old, sublime,

That grand Isaiah and his kindred just,

Might rouse ye from your slavery to the dust.
—T. L. Harris.

Ox~E of the most prominent features of our century has
been the enormous and continuous growth of wealth,
without any corresponding increase in the well-being of
the whole people; while thereis ample evidence to show
that the number of the very poor—of those existing
with & minimum of the bare necessaries of life—has
enormously increased, and many indications that they
constitute a larger proportion of the whole population
than in the first half of the century, or in any earlier
period of our history.
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New Times demand new measures and new men;

The world advances, and in time outgrows

The laws that in our fathers’ days were best.
—Lowell.

THE experience of the whole century, and more especially of
the latter half of it, has fully established the fact that, under
our present competitive system of capitalistic production and
distribution, the continuous increase of wealth in the possession
of the capitalist and landowning classes is nmot accompanied
by any corresponding diminution in the severity of misery and
want or in the numbers of those who suffer from extreme
poverty, rendered more unendurable by the presence of the
most lavish waste and luxury on every side of them. Even
the most cautious writers who really look at the facts, are
compelled to admit so much as this; but, as I have shown, the
actual facts prove more than this. They show clearly that
with the increase of wealth there has been a positive and very
large increase of want; while if we take account of all the
facts, and without prejudice or prepossession consider what
they really imply, we are driven to the conclusion that, during
the latter half of this most marvellous of all the centuries,
while science has been enlarging man’s power over nature in
a hundred varied ways, resulting in possibilities of wealth-

production a hundred-fold that of any preceding century, the
380




























‘THE BEMEDY FOR WANT 889

to fail, because those ulcers are the necessary product of Com-
petitive Individualism.
I therefore call upon all earnest and thinking men and women
to devote their energies to advocating those more fundamental
* changes which both theory and experience prove to be needed,
and which alone have any chance of success.

For now—thought oft mistaken, oft despairing,
At last, methinks, at last I see the dawn;
At last, though yet a-faint, the awakening nations
Proclaim the passing of the night forlorn;
Soon shall the long-conceived child of Time
Be born of Progress—soon the morn sublime
Shall burst effalgent through the clouds of Earth,
And light Time's greatest page—O Right, thy glorious birth!
~J. H. Dell.
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