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THE STORY OF NINETEENTH-
CENTURY SCIENCE

CHAPTER 1
SCIENCE AT THE BEGINNING OF THE CENTURY
I

Nor many months ago word came out of Germany of
a scientific discovery that startled the world. It came
first as a ramor, little credited; then as a pronounced
report; at last as a demonstration. It told of a new
manifestation of energy, in virtue of which the interior
of opaque objects i1s made visible to human eyes. One
had only to look into a tube containing a screen of a cer-
tain composition, and directed towards a peculiar electri-
cal apparatus, to acquire clairvoyant vision more won-
derful than the diseredited second sight of the medium.
Coins within a purse, nails driven into wood, spectacles
within a leather ecase, became clearly visible when sub-
jected to the inflnence of this magic tube; and when a
human hand was held before the tube, its bones stood re-
vealed in weird simplicity, as if the living, palpitating flesh
about them were but the shadowy substance of a ghost.

Not only could the human eye see these astounding
revelations, but the impartial evidence of inanimate
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HUMPHRY DAVY

From the painting by H, Howard
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SCIENCE AT THE BEGINNING OF THE CENTURY

lie but a hair's-breadth off the beaten track. Who can
to-day foretell what revelations may be made, what use-
ful arts developed, forty years hence through the agency
of what we now call the new photography ?

It is no part of my purpose, however, to attempt the
impossible feat of casting a horoscope for the new pho-
tography. My present theme is reminiscent, not pro-
phetic. I wish to recall what knowledge of the sciences
men had in the days when that discovery of Wedgwood
and Davy was made, almost a hundred vears ago; to
inquire what was the scientific horizon of a person
standing at the threshold of our own century. Let us
glance briefly at each main department of the science of
that time, that we may know whither men’s minds were
trending in those closing days of the eighteenth century,
and what were the chief scientific legacies of that cen-
tury to its successor.

I

In the field of astronomy the central figure during
this closing epoch of the eighteenth century is William
Herschel, the Hanoverian, whom England has made
hers by adoption. Ie is a man with a positive genius
for sidereal discoverv. At first a mere amateur in as-
tronomy, he snatches time from his duties as music-
teacher to grind him a telescopic mirror, and begins gaz-
ing at the stars. Not content with his first telescope,
he makes another, and another, and he has such genius
for the work that he soon possesses a better instrument
than was ever made before. Iis patience in grinding
the curved reflective surface is monumental. Some-
times for sixteen hours together he must walle steadily
about the mirror, polishing it, without once removing

)



THE STORY OF NINETEENTH-CENTURY SCIENCE

JOSTATT WEDGW OO

From a painting by Sir Joghua Reynolds

his hands. Meantime his sister, always his chief lienten-

ant, cheers him with her presence, and from time to time

puts food into his mouth. The telescope completed, the

astronomer turns night into day, and from sunset to sun-

rise, year in and year out, sweeps the heavens unceas-
6



SCIENCE AT THE BEGINNING OF THE CENTURY

ingly, unless prevented by clouds or the brightness of
the moon. His sister sits always at his side, recording
his observations. They are in the open air, perched
high at the mouth of the reflector, and sometimes it is
so cold that the ink freezes in the bottle in Caroline
Herschel’s hand ; but the two enthusiasts hardly notice
a thing so commonplace as terrestrial weather. They
are living in distant worlds.

The results? What could they be? Such enthusiasm
would move mountains. Dut, after all, the moving of
mountains seems a Liliputian task compared with what
Herschel really does with those wonderful telescopes.
He moves worlds, stars, a universe—even, if you please,
a galaxy of universes; at least he proves that they
move, which seems scarcely less wonderful; and he
expands the cosmos, as man conceives it, to thousands
of times the dimensions it had before. As a mere be-
ginning, he doubles the diameter of the solar system
by ebserving the great outlying planet which we now
call Uranus, but which he christens Georgium Sidus,
in honor of his sovereign, and which his French con-
temporaries, not relishing that name, prefer to call
Herschel.

This discovery is but a trifle compared with what ITer-
schel does later on, but it gives him world-wide reputa-
tion none the less. Comets and moons aside, this 1s the
first addition to the solar system that has been made
within historie times, and it creates a veritable furor of
popular interest and enthusiasm. Incidentally King
George is flattered at having a world named after him,
and he smiles on the astronomer, and comes with his
court to have a look at his namesake. The inspection
is highly satisfactory; and presently the royal favor

(4
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SCIENCE AT THE BEGINNING OF THE CENTURY

answers, they are suns, each and every one of all the
millions—suns, many of them, larger than the one that
is the centre of our tiny system. Not only so, but they
are moving suns. Instead of being fixed in space, as has
been thought, they are whirling in gigantic orbits abount
some common centre.  Is our sun that centre? IFar from
it.  Our sun is only a star, like all the rest, cireling on
with its attendant satellites—our giant sun a star, no
different from myriad other stars, not even so large as
some; a mere insignificant spark of matter in an infinite
shower of sparks.

Nor is this all. Looking beyond the few thousand
stars that are visible to the naked eve, Herschel seces
series after series of more distant stars, marshalled in
galaxies of millions; but at last he reaches a distance
beyond which the galaxies no longer increase. And yet
—=s0 he thinks—he has not reached the limits of his vi-
sion. What then? Ile has come to the bounds of the
sidereal system ; seen to the confines of the universe.
He believes that he can outline this system, this universe,
and prove that it has the shape of an irregular globe,
oblately flattened to almost disklike proportions, and di-
vided at one edge—a bifurcation that is revealed even to
the naked eye in the forking of the Milky Way.

This, then, is our universe as Herschel conceives it—a
vast galaxy of suns, held to one centre, revolving, poised
in space. DBut even here those marvellous telescopes do
not pause. Far, far out beyond the confines of our uni-
verse, so far that the awful span of our own system
might serve as a unit of measure, are revealed other sys-
tems, other univers-es, like our own, each composed, as
he thinks, of myriads of suns, clustered like our galaxy

into an isolated system—mere islands of matter in an
11







SCIENCE AT THE BEGINNING OF THE CENTURY

Continuing his observations of the innumerable nebu-
Iz, Herschel is led presently to another curious specula-
tive inference. e notes that some star groups are much
more thickly clustered than others, and he is led to in-
fer that such varied clustering tells of varying ages of
the different nebule. Ie thinks that at first all space
may have been evenly sprinkled with the stars, and that
the grouping has resulted from the action of gravita-
tion. Looking forward, it appears that the time must
come when all the suns of a system will be drawn to-
eether and destroyed by impact at a common centre.
Already, it seems to him, the thickest clusters have
“outlived their usefulness,” and are verging towards
their doom.

But again, other nebula present an appearance sug-
gestive of an opposite condition. They are not resolva-
able into stars, but present an almost uniform appear-
ance throughout, and are hence believed to be composed
of a shining fluid, which in some instances is seen to be
condensed at the centre into a glowing mass. In such
a nebula Herschel thinks he sees a sun in process of
formation.

Taken together, these two conceptions outline a ma-
jestic eyele of world formation and world destruction—
a broad scheme of cosmogony, such as had been vaguely
adumbrated two centuries before by Kepler, and in
more recent times by Wright and Kant and Sweden-
borg. This so-called *nebular hypothesis” assumes
that in the beginning all space was uniformly filled
with cosmic matter in a state of nebular or * fire-mist ™
diffusion, “ formless and void.” It pictures the con-
densation—coagnlation, if you will——of portions of this

mass to form segregated masses, and the ultimate devel-
13
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THE STORY OF NINETEENTH-CENTURY SCIENCE

opment out of these masses of the sidereal bodies which
we see. Thus far the mind follows readily ; but now
come difficulties. How happens it, for example, that

JAMES LOUIS LAGRANGE

the cosmic mass from which was born our solar system

was divided into several planetary bodies instead of re-

maining a single mass? Were the planets struck off

from the sun by the chance impact of comets, as Buffon
14


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































