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PREFACE.

Ir Nature had told Newton s much as she has since told
those who regard him es her infallibls interpreter, he would,
I believe, have declared even more foreibly than lLe did that
ber firet law ia order.

It is about 200 years since his * Principia” appeared, and
chomistry and electricity have since then as sciences besn
born into the world.

Nowton was coneerned with the study of materis]l bodies
and their attractive force—gravitation. Chemistry is con-
corned with the minute atoms inte which thuse material
bodies are suppesad to be capable of leing divided, and their
attractive force—affinity,

I shall try to explain what the distinetion is between these
forces, but in the meantime let me say that, though we might
have expected Natore's law of attraction would be universal
in ite prineiple, Newton's law of so-called umiversal attraction
18 not universal in prineiple, iasmuch as it requires to be
replaced or supplemented by other laws devised to 'suit the
phenomena of sciences not known in his time. And although
chemietry and physical sclence declare the besutiful order of
all the arrangements they make of the elementary atoms, yet,
strange as it may appeer, gravitation, chemistry, and the
physical sciences all purchase their order at the terrible cost
of sssuming elementary disorder a8 regards the atoms which
Nature gives them to work with. Philosophers innumerable
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have speculated upon these atoms and the ties thet bind
them together, A right understanding of them is of vital
importance fo every acience, and therefore indirectly affects
the welfare of all humanity,

We are told at thiz present time that the alome used by
Nature are of aboit 65 different kioda, and that if they are
of equal weights they are of the oddest sizes, and if, as is
generally asemmed, of equal sizes, Nature has made them of
the oddest possible weights. Using one mould for all she is
supposed to have compressed 16 units of matter indo it to
make the oxypen atom, 197 into it for the platinum atom,
18 for fluorine, 118 for tin, 207 for lead, only 1 for hydrogen,
8T} for etrontium, 273 for aluminium, and 395 for potas.
gium, and 50 on; and as these bave not been subdivided, they
are labelled as if to warn ue not to look inside— Afome,
which means, as you know, indivisible portions of matter,

I am confident it is a libel upon Nature to say she made
such condensed maeses, if for po other reason than that
ghe wonld have conducted the eompression with more rhyme
or reason if there had been any such compression required,
which, it appears to me, there was not.

With the reader’s permission I shall try to show these

" snpposed atomic appregates in a better light,

The points T intend to bring bafore you are these —

1. That gravitation being measured by mass, mass measured
by weight, and weight dependent upon firet knowing the
valaes of mess and gravitation, we presemtly argue of them
in & circle, so far as the law of gravitation itself iz concerned,

2. That mass is the most important term in the equation
of Newton's law, and that chomistry suggests a value for it
which enables us to limit the operation of that law to its
own proper province, and unite affinity and gravitation by



Preface. 5

means of & higher all-comprahensive law founded upon the
principles of universal sympathy and selective abaorption.

3. That gravitation is propagated by wave motion, and
that the earth has o gravitic fleld of fores differing from that
of & magnet chiefly in regard to the heterogeneity of the
ineluded waves. '

4. That the atomic weights are expressions of the relation
of regular periodic rates of motion of atomic mnsses to the
resultant rate of motion of earth's constituents.

5. That there ia no more necessity for separate laws of
gravity and affinity than thers is for separate laws to account
for the foroes exercised by & magoet, first, in attrecting a
body from a distance, and secondly, in retaining the bedy
nnee thgj'_am in contact.

6. That the condensed atom is a logieal absurdity, and
that not only does the earth move, but its component atoms
alzo move, and their rates of motion are in all probability
infinitely more significant than its motion as & whola

I might say what I have to say o fewer words were T .
addressing only those who are econversant with universal
geiemce,  On the other hand I wight extend these pages
almost indefinitely were I to abbempt to describe or even
suggest all the details which have led me to the conclusions
I respectfully lay befove you, or the countless deductions that
they give rise to. I am deeply conscicus of the infinite im-
portance of the task essayed, and my utter inability to do
it justice. T fully realise the inconveniences which must
attach to departure from the beaten track, and that the
inertia of ecientific opinion is nob to be easily, if at all, over-
come by anything I or anyone else can say, so long aa it may
seam to imply anything anti-Newtonian

Newton undoubtedly deserves the gratitude and respect of
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all men for his carefully eonducted experiments and able
mathematical analysis, which have enabled ns to attain to
most, marvellous aceursey with regird to the motions of the
heavenly bodies, I entertain the most profound respect for
him, although as will be seen by the following pages it ia
in my opinion nocessary to draw a line somewhere, amd
I would draw it where respect merges into abject homags,
and belief in his having been inspived 200 years apo to
write as it were upon tables of stome s law, which was to be
a complete and sufficient revelation regarding the estimation
of matter, and universal attractive force for all {ime,

Ag it will be chjected, and rightly so, that wmy theory is to
some extent based opon assumption, T shall before com-
mencing upon it call your atfention to the fact that the law
T diseunss is based upon some of the most remarkable assump-
tions that ever were made Btill I am sware that in »
geientific sense it might for long have been truly =aid, and
never perhaps more truly than at pressnt—

“Whom the gods wish to destroy they first malea”—

to doubt the infallibility of Newton.

The spectroscope hra shown ue there iz more in light
. than Newton knew of, even though light be synonymouns
withh Newton, and I try to show there may be more in
gravitation than waa dreamt of in his philosophy.

If annihilation be the penalty of my temerity, I am happy
to know that no one else will be even remotely involved in
its conaequonces

If scientific progress alwaye depends upon blind un-
questioning ncceptance of that which is supposed to be
beyond question, if it depends upon lazily committing one-
salf to be carried forward with the swift corrent of prejudice
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and received opinion, I shall leave that progress to others.
In sttempting to swim agninat that stream I essay the harder
task, and trust that since 1 do so not out of obetinecy or
bravado, but in search of truth, I may receive for my inten-
tions' eake that patient considerstion of my suggestions
whith their style mearcely deserves, but which the resnlts
they lead up to, will in the future assuredly comgpel,

I seek not to emd the law of owr scientific Moses, bot
rather to show that though presently bound mp with the
interesta of its prophets it may possibly be replaced by a
higher all-embracing dispensation suited to the necessities
of the Gentile sciences.

Addressing myself firstly to tha favoured nation of physi-
cal science, I assume a mutual koowledge of physical and
chemical facts up to the present fime, and the first demand
will natarally be a sign —an experiment. Signe innumersbla
have already been given. Presently I rely upon (1) the
gigns we have in the law itself of ita own incompletenass ;
{2) the signa recorded in the lierature of science.

Those who refer to Galilec's experiment and say what I
suggest assumes the opposite remult, which it does not, may
admit the assumption to be infinitely more reasonable than
the assumptions (1) of perpetnal rectilinear motion of sctnal
matter ; (2) of the existence of space unoccupied by a re-
sisting medium ; and (3) of the uniformity of the earth's
action upon eqoal masess of mabber without regard to their
chemical differences and stomic motions, all which, with
others, underlie the Newtonian lews of motion and his law
of gravitation which T am to diseuss,

Did enyone ever see or know to exist otherwise than as a
mental abstraction, space unoecupisd by matter in its ordinary
genae, or cther, a term wsed for matter in ile sxfracrdinary
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sense, viz., that which leaves it open to be conjured with as
either matter or motion at the pleasura of those whe nse it
If there was nothing—no ether—in the space through
which the celestial bodies appear to move, how could Newton
ever bave known of their extatence? If ether is not malter
of exceeding tenuity and mobility, how can it be showr to
be mere motion which implies change of position of matier,
anid which, if mattar is not, has iteelf no existence

Now we are certified that every particla in motica would
continue to move perpetually onward in a straight line unless
compelled by impressed forces to depart from that line,
But we do oot exist in mental abetraction surrounded by
space wherein ia nothing ; we axist in a universe, a space real,
which appears filled even to ita most distant and infinitesimal
subdivisions with something, and in that universe oelestial and
other bodies all move. Newton's sssomption amounts ap-
parently to this: If the concrete were moving in the abstract,
perpetual motion would result if no force interfered. 1 do
not know that; but if Newton says =0, wo have, some may
think, no alternative but to believe it.

But teking Newton's statement as a kinematie proposition
relating to abstract matter, motion, and space, and admitting
it to be true, it is expadient, before applying the deductions
from it to their supposed concrete equivalents in the form of
& dynamic proposition, that we carefully examine the factors,
check their eo-cfficients, and know their valoes and the
effect of difference of conditions, before we proceed to uze
them in our calenlations. This hitherto has not been done,
and above all, I submit it has not been recognised that
_ entirely different conditions exist in actual space to those
which suffice at present for the abstract conception of it.

The first law of motion considered as a basis of dynamics



